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1.0 INTRODUCTION

This report summarizes the removal of petroleum, oil, and tubricants (POL) impacted soil and
collection of soil confirmation samples at Site ST407 on Elmendorf Air Force Base (AFB),
Alaska, during the summer of 2001. 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 ST407 is included in the State-Elmendorf Environmental Restoration Agreement (SERA)
program.  This cooperative agreement between the USAF and Alaska Department of
Environmental Conservation (ADEC) addresses Elmendorf AFB’s solid waste, underground
storage tank (UST), and POL spill program areas. The SERA requires that Elmendorf AYB
perform necessary assessments, monitoring, remediation, and closure of these applicable sites, as

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

Elmendorf AFB sites were investigated in phases under the SERA program. Each phase defines
a group of sites that were addressed during a specific time or phase of the ongoing program and
does not refer to the different types of investigations or steps in a specific process. In some
cases, the succeeding SERA investigations were performed to fill data gaps identified in previous
SERA investigations. Site ST407 was investigated under SERA Phase IV in 1996. A summary
of the SERA investigation results is provided in Section 1.2, and complete results are in the

SERA Phase IV ST407 Release Investigation Report (USAF 1997).

The SERA investigation report and site history were reviewed in spring 2001 to evaluate site
conditions and develop corrective actions for the site if required. Site ST407 was recommended
for excavation of shallow contamination and monitoring of deep contamination. Shallow
contamination is defined as contamination between 0 to 15 feet below ground surface (bgs).
Additional information on the evaluation and recommendation can be found in the Coi‘rective

Action Plan, Eleven SERA IV Sites, Final, Reviston 1 (USAF 2001).
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1.2 SITE BACKGROUND

ST407 is the site of three former USTs near Building 17504 (former Building #43-575) on
Elmendorf AFB (Figure 1-1). The three USTs mcluded a 500-gallon used synthetic hydraulic oil
UST (AFID 575); a 1,000-gallon used synthetic turbine oil UST (AFID 576); and a 2,000-gallon
JP-4 UST (AFID 578). The USTs were removed in August 1994 (USAF 1995). Soil sampling
conducted during the UST removal revealed gasoline-range organics (GRO), diesel-range
organics (DRO), and benzene, toluene, ethylbenzene, and total xylenes (BTEX) at maximum
levels of 420 milligrams per kilogram (mg/kg); 9,000 mg/kg; and 22.7 mg/kg, respectively
(USAF 1995). Site soil is sandy gravel and depth to groundwater is 42 feet bgs.

The SERA investigation was conducted in 1996, during which six borings were drilled at Site
ST407. Two soil samples were collected from each boring and analyzed for GRO, DRO,
residual-range organics (RRO), and BTEX. One sample was collected from just above the water
table in the smear zone and one was collected from the interval with the highest field screening
result. The maximum levels of GRO were 257 mg/kg at 16 feet bgs and 151 mg/kg at 41 feet
bgs. The maximum levels of DRO were 2,600 mg/kg at 16 feet bgs and 1,800 mg/kg at 41 feet
bgs. RRO was detected at a maximum of 450 mg/kg at 16 feet bgs. Benzene was detected in
only one sample at 0.15 mg/kg at 16 feet bgs. All maximum hits described above were in
samples collected from the soil boring at Monitoring Well 407WLO01 at the location of the
former USTs. Only one other downgradient boring, at Piezometer 407PZ03, exhibited
significant contaminant concentrations in the smear zone only (USAF 1997). Summary data

from the SERA investigation is provided in Appendix A for reference.

1.3 REMOVAL SUMMARY

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

screening; confirmation sampling; and site restoration.

A total of 73.5 tons of soil were excavated and transported to Alaska Soil Recycling (ASR) in
Anchorage, Alaska, for thermal treatment. A photoionization detector (PID) was used fo

evaluate the horizontal and vertical extent of the soil contamination. Three confirmation samples
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and one duplicate were collected from the floor of the excavation. The site was backfilled with .

clean fill material. A more detailed explanation of the work performed is provided in Section

2.0.
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2.0  FIELD ACTIVITIES

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

in Table 2-1.

Table 2-1
Project Schedule

méovél of concrete surfacing 10 July 2001
Field screening and soil excavation and transportation 10 — 11 July 2001
for thermal treatment
Confirmation soil sample collection for laboratory 11 July 2001
analysis
Excavation backfiling and site restoration. Concrete 3 — 4 August 2001
surfacing could not be replaced at this site due to
security requirements in this area of the base.

2.1 SOIL EXCAVATION

Prior to initiating activity at the site, the USAF obtained approval from ADEC to transport the
POL-contaminated soil to ASR for thermal treatment, and a “Base Civil Engineer Work

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

A 12-inch thick reinforced concrete apron covers the ST407 area. A portion of the concrete was
removed during the UST removal and was replaced by 3-inch thick non-reinforced concrete.

The 3-inch thick concrete was removed to excavate soil during this removal effort.

Soil excavation was initiated at SERA monitoring well location 407WLO1, where the highest
contamination levels were detected during the SERA investigation, and continued based on
visible staining and PID field screening. As soil was removed from the excavation, direct PID
readings were obtained by placing the tip of the PID probe adjacent to the freshly exposed soil
(typically in the excavator bucket) to obtain a gross indication of volatile fuel contamination in
the soil. Soil was also field screened in accordance with the UST Procedures Manual (ADEC
1999), Section 4.4.2 for headspace PID readings. These readings were obtained by partially

filling resealable freezer bags with soil and allowing the vapors to volatilize in the headspace.
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The samples were heated by placing the freezer bags in a hot water bath for approximately 5 to

10 minutes. The tip of the PID was then placed inside the bags to collect a headspace reading.

Direct PID readings were 0 parts per million (ppm) up to 11 feet bgs. Soil near the surface with
no visible staining and PID readings of 0 ppm was stockpiled onsite as clean material to be used
as backfill. Approximately 100 cubic yards were stockpiled for use as backfill. All other
excavated material was transported to ASR for thermal treatment. Direct PID readings increased
to 57 ppm, and a fuel odor and gray-silver staining was observed at 14 feet bgs. At 16 feet bgs
direct PID readings increased to 97 ppm in the excavation. On the east sidewall, visible staining
was observed starting at 14 feet bgs. On the west sidewall at 16 feet bgs the direct PID reading

was 10 ppm and no fuel odor or visible staining was observed.

The 12-inch thick reinforced concrete apron limited soil excavation on the east side. The
maximum amount of soil was removed without disturbing the concrete apron. Sample EL-
A200703 was collected from the east sidewall near the base of the excavation to represent
possible contamination remaining at the site. Soil removal resulted in an excavation measuring
approximately 27 feet long, 25 feet wide, and 18 feet deep. At the base, the excavation measured
approximately 12 feet long and 12 feet wide due to sloping of the excavation sidewalls. A total
of 73.5 tons of soil were excavated and transported to ASR for thermal treatment. All soil from
the 2001 SERA removal actions was consolidated at ASR. Treatment of all soil was completed
in September 2001 and confirmation of treatment is provided in Appendix B. Treated soil was

returned to the Elmendorf AFB Municipal Solid Waste Landfill Closure Site in November 2001,
2.2 CONFIRMATION SAMPLE COLLECTION

Upon completion of the excavation, three confirmation samples and one duplicate sample were
collected from the excavation. ADEC Underground Storage Tanks regulation 18 AAC 78
(ADEC 2000b) was used to determine the number of samples. 18 AAC 78.090 requires that at
least two samples be collected for the first 250 square feet of excavated pit area and one sample
collected for each additional 250 square feet of excavated pit area. The excavated pit area at
ST407 was approximately 675 square feet. Although four samples were required by 18 AAC 78,
the frequency was reduced based on the assumption that contamination remained at the site

based on field screening and visual observation. Sample locations are identified in Figure 2-1.
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The samples were analyzed for the compounds and associated analytical methods listed in Table

2-2. Analytical results are presented in Section 3.0.

Table 2-2
Confirmation Sample Analytical Methods

GRO AK101 100% of samples

DRO AK102 100% of samples

RRO AK103 100% of samples

BTEX SWBz260B 100% of samples

PAHs SW8z70CSsIM One Sample Location (EL-A200701
and duplicate EL-A200702)

Metals (As, Cd, | SWe020 One Sample Location (EL-A200701

Cr, Pb}) and duplicate EL-A200702)

Notes:

BTEX = benzene, toluene, ethylbenzene, xyienes
DRO = diesel-range organics

GRO = gasoline-range organics

PAHs = polynuclear aromatic hydrocarbons
RRQ = residual-range organics

Sample analyses were selected based on the UST Procedures Manual (ADEC 1999), Table 2 for
known used oil, SERA investigation analytical results, and ADEC regulations. Polynuclear
aromatic hydrocarbons (PAH) and metals sample frequency was reduced since clean closure was
not expected due to excavation limitations and contamination detected in the smear zone during
the SERA investigation. Only the listed metals were analyzed since the contaminant sources

were used hydraulic oil and used turbine oil. A summary of SERA analytical results is provided

in Appendix A.
2.3 EXCAVATION BACKFILLING AND SITE RESTORATION

After receipt of sample results, the excavation was backfilled and the area regraded. Backfill
material was transported from a fill source location on Elmendorf AFB; sieve analysis and
modified proctor results for the material are provided in Appendix C. The material was placed
in 6-inch lifts and compacted with a remotely controlled vibratory compactor. Four compaction
tests were conducted and USAF compaction requirements were met (USAF 1999). Compaction

testing data is provided in Appendix C. This site could not be accessed in October 2001 due to
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increased security requirements in this area; therefore, concrete surfacing could not be replaced.

Replacement of concrete surfacing should be re-evaluated in spring 2002.
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3.0 ANALYTICAL RESULTS

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

2001 SERA site removal action samples. A data quality assessment is included as Appendix D.

The analytical results for the confirmation samples and trip blank are presented in Table 3-1, and
confirmation sample results are presented in Figure 2-1. Analytical results were compared to 18
AAC 75 (ADEC 2000a) Method Two regulatory criteria (18 AAC 75.341, Method Two, Tables
B-1 and B-2, Under 40 Inch Zone, most stringent criteria). DRO, arsenic, and chromium
exceeded the regulatory criteria. Sample EL-A200703 collected from the east sidewall near the
floor of the excavation had a DRO concentration of 972 mg/kg, exceeding the Method Two
cleanup criteria of 250 mg/kg. Sample EL-A200701 collected at the center of the excavation
contained arsenic and chromium at 5.39 mg/kg and 30 mg/kg, respectively. The regulatory
cleanup levels of arsenic and chromium are 2 mg/kg and 26 mg/kg, respectively. Although the
results exceeded the regulatory criteria, they are within the range of background concentrations
in soil at Elmendorf AFB. Background soil analytical data were reported in the Basewide
Background Sampling Report (USAF 1993) and have been approved by the U.S. Environmental
Protection Agency (EPA) and ADEC. The mean reported background level for subsurface soil
for arsenic and chromium is 5.46 mg/kg and 31.60 mg/kg, respectively. The analytical data are
included in Appendix D.
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Table 3-1

Confirmation Sample Analytical Results

Site 8T407
t ocation|Center of Excavation Duplicate of EL~A200701‘!Cemer of Excavation, East F‘icﬂh End of Excavation Trip Blank
Sampie IDJEL-AZ2C0704 EL-A200702 EL-A200703 EL-A200704 EL-A200705
Depth BGS|18 feet 18 feet 16 feet 16 feet NA
Cleanup
Analyte Method  Units Criteria’
Gasoline Range Organics AK101 mgrkg 360 i94 {41117 145 [365] 5 43.8 [3.38] 153 [3.18)] ND [2.6]
Diesel Range Organics AK102 mglkg 250 150 10.6 29.8 10.4 I
Residual Range Organics AK102 mgrkg 10000 488 %21.1} 89.6 ?20.9% {[51‘23; '?Nj’)? [2[ 11 (:fil
Acenaphthens PAMSIM  ugikg 2100090 ND [4.85] ND {6.19] . ] R R R .
Acenaphthylene PAHSIM  ugfkg ND {4.85] ND  [6.19] ) - . . . .
Anthracene PAHSIM  uglkg 4300000 ND {4.85] ND [6.191 - - - " -
Benzo(a)anthracene PAHSIM  ug/kyg 8000 ND {4.85] ND [6.19} - . - -
Benzo(a)pyrene PAHSIM  ugfkg 1000 ND 14.85) ND [6.191 - - - . -
Benzo(b)fluoranthene PAHSIM  ug/kg 11060 ND {4.85] ND [6.19] - . - - -
Benzo{g,h,lyparyiene PAHSIM  uglkg ND {4.851 ND [6.197 - . - -
Benzo(k)luoranthene PAHSIM  ug/kg 110000 ND {4.85] ND [6.19% - . -
Chrysene PAHSIM  ug/kg 620000 ND {4.85) ND [6.19] - - . - .
Pibenzo(a,hjanthracens PAHSIM  ughkg 1000 ND £4.85] ND [6.19; - . . - - .
Fluoranthene PAHSIM  ug/kg ND {4.83} ND [6.19] - - - “ -
Fluorsne PAHSIM  ugikg 276000 ND [4.85] ND  [5.19] . - - - .
Indeno(1,2,3-cd)pyrene PAHSIM  ug/hkg 11000 ND [4.854 ND {6.19] - - - - -
Naphthatens PAHSIM  uglkg 43600 ND [4.85] ND [6.19] - - . . -
Phenanthrene PAHSIM  ug/kg 1.6 [4.85]) ND [6.19] - - - - -
Pyreng PAHSIM  uglkg 1560000 ND {4.85] ND [6.19] - - - - -
Arsenic SWe020  mgkg 2 fi [0.948] - - . N o
Cadmium SWB020  mglkg 5 0.2} [0.19] - - - . - -
Chromiura SWB020  mglkg 26 i E [0.948] - - - - - -
Lead SW6E020  mg/kg 460 6.12 0.2} 7.14 [6.19] - - - N N N
Benzene SwWa260B mgkg 0.02 ND  [0.0158] ND  [0.01643 ND  {0.0176] 0.01 [0.0134} ] ND [0,0235}
Ethylbenzene SW8260B  mglkg 55 ND  [6.0304] 0.0101 [0.0315]] 0.0159 [0.0338} ] 0.0134 [0.0258} ] ND  [0.026]
Tolusene SW8260B mg/kg 5.4 0.0566  [0.0304) 0.0659 10.0315] 0.0956  [0.0338] 0.102  [0.0258) ND [0.026]
Total Xylenes SWB260B mg/kg 78 0.0486  [0.0304] 0.0561  [0.0315] 0.1246  [0.0338] 0.0901  [0.0258] ND [0.6263

Notes:

! ADEC regulatory criteria based on 18 AAC 75 Method Two (18 AAC 75.341, Method Two, Tables B1 and B2, Under 40-inch Zone, Most Stringent Criteria).
Highlighted values exceed 18 AAC 75 Method Two Cleanup Criteria

BGS = below ground surface

J = Result is below laboratory reporting limit.

mg/kg = milligrams per kilogram

ND = Analyte not detected

ug/kg = micrograms per kilogram

[ 1 = {aboratory regarting limit
- = Not Analyzs

L




4.0  CONCLUSIONS

The objective of the removal action at Site ST407 was to reduce risk by excavating soil with
contaminant concentrations above regulatory criteria, as outlined in 18 AAC 75 (ADEC 2000a).
Sample results from this removal action confirm that the site meets 18 AAC 75 Method Two
cleanup criteria for GRO, RRO, and BTEX. The site also meets Method Two cleanup criteria
for PAHs at sample location EL-A200701. However, this PAH sample was not collected from
the location of highest contamination detected during this investigation. Arsenic and chromium
exceed the regulatory criteria but are within the range of expected background concentrations.

DRO does exceed the 18 AAC 75 Method Two cleanup criteria.

Contaminated soil was excavated and removed to the maximum extent possible to 16 to 18 feet
bgs. However, DRO contamination remains at 16 feet bgs, and contamination was detected at

the smear zone during the SERA investigation.
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APPENDIX A

SERA Investigation Results
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3.0 RESULTS

3.1 Release Investigation Results

The ST407 release investigation was conducted in June 1996. The surface above the former
tank locations at ST407 was unpaved at the time of the release investigation, and was
surrounded by concrete and covered by gravel. Three corrugated, perforated drain pipes are
installed in the site area. No significant surface stains were observed. The former USTs
location was determined by the gravel area and the UST removal coordinates.

Six borings were completed at ST407, including one bioventing air injection well (407WL01),
four soil gas monitoring arrays (407PZ01 through 407PZ04), and one boring that was grouted
following installation (407BHO01). Boring locations and analytical results are displayed in Figure
3-1. Boring details are provided on boring logs in Appendix B. Groundwater was encountered
at approximately 42 feet bgs. Site soils consist of sand and gravel typical to the Elmendorf
outwash plain. Soil samples contained elevated ATH/PID readings and smelled of petroleum
hydrocarbons from all samples collected from boring 407WL01. For this reason analytical
results were compared to ADEC Level A cleanup standards Field screening results for
petroleum hydrocarbons were negative for all other borings.

Soil petroleum hydrocarbon analytical results are summarized on Table 3-1 and Figure 3-1 and
fully reported in Appendix C. Soil contamination above ADEC Level A cleanup standards was
detected in 3 of the 12 normal soil samples collected at ST407, with maximum concentrations
of 450 mg/Kg RRO, 2600 mg/Kg DRO, 257 mg/Kg GRO, 0.15 mg/Kg benzene, and 3.55 mg/Kg
total BTEX. Chromatograms were not conclusive, but were indicative of weathered mtddie
distillates.  Other soil physical and chemical results are presented on Table 3-2.

BO00-080-500 3-1 March 1997
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Table 3-1. ST407 Soil Contaminant Results.* .
" Benzene BTEX GRO DRO RRO

Sample ID EPA 8020a | EPA 8020a | “AK101.0 | AK102.0 AK103.0
407BHO1S026.0N (0.05) U ©osu | U (o) U (40) U
407BHO1S026.0N DUP | (0.05) U ©05U. | (BU. (10) U (40) U
407BHO1S036.0N (0.05) U (0.05) U (5 U (1) U {40) U -
407PZ01S036.0N (0.05) U {(0.05) U (5) U 28 (40) U
407PZ01S041.0N (0.05) U (0.05) U (5) U 13 (40) U
407P202S021.0N (0.05) U (0.05) U (5) U (10 u 40y u-
407PZ02S036.0N © (0.05) U (0.05) U (5) U (10) U (40) U
407PZ03S06.0N (0.05) U (0.05) U (BYU (10) U (40) U
407PZ03S041.0N (0.05) U (0.05) U (BYU 280 © 180 >
407PZ04S016.0N (0.05) U (0.05) U (5) U (10 U (40) U
407PZ04S041.0N 0.02 J 0.09-(J) (5) U 28 (40) U
407WL01S016.0N (0.05) U 3.55 233 F 1400 - 300
4D7WLO1SO16.0N DUP 0.15 3.26 257 | 26007 450
407WLO1SO41.0N (0.05) U 1.22 161 - 1800 :-- 55 "
* All results in mg/Kg.
DUP = Duplicate sample.
J " = Estimated.
u = Not detected (detection limit}.
Table 3-2. ST407 Soil Nutrient, TOC, and pH Results.*

Nitrate-Nitrite TKN  |Ammonium | Phosphate TOC pH

Sample ID 3532 351.3 350.3 365.3 D4129 150.1
407TWL01SO16.0N (0.4) U 269 (05U (20) U 0.11 7.7
407WLO1SO41.0N (0.4)U 94.8 {0.5) U (20) U 0.09 8.6
407WL01S041.0N (04U 116 | (05U (20) U 0.07 8.7
DUP ' ’ : :
* Alt units mg/Kg except pH. _
u = Not detected (détection limit).
TKN = Total Kjeldahl nitrate.
TOC = Total crganic carbon.

3-3
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‘3,2 Bioventing Treatability Study

Soil gas samples were collected and analyzed from all sampling locations at ST407. The
. results are presented in Table 3-3. Oxygen concentrations were above 10 percent in sampling
- locations except for 407TWLO1 and 24 feet bgs in 407PZ02.. Eievated carbon dioxide
concentrations were detected at all sampling locations except for 36 feet bgs in 402PZ01. VOC
concentrations were near baseline concentrations except for 407WL01, wh;ch conta;ned 62.6

ppm VOCs.

Air permeability of 2.6 x 10® em? and a horizontal to vertical amsotropy ratio of 8 were
‘modelled for ST407 based on air injection into 407WLO1 at approxnmately ‘!00 cfm. At an
injection rate of 100 cfm, a radial treatment zone of approximately 40 feet will receive 0.3 pore
volume exchanges per day using permeabie surface cover parameters

Table 3-3. ST407 Soil Gas Survey Results.

) Depth 0, co, voC Temperature | - Pressure
{ ocation {ft) (%) (%) (ppm) (°C) | (inches H,0)
. 40TWLO1 30-40 10 55 626 29
12 185 46 1.0 115 0.03
407PZ01 24 14 48 1.4 9 0.05
36 21 0 0.8 | 0.10
12 11 >5 6.2 0.05
407PZ02 24 8 >5 7.2 0.09
36 15 >5 52 042
12 135 3.8 28 - "0.02
407PZ03 24 145 32 34 0.04
e 36 140 40 1.0 1 0.05
12 14.0 42 08 0.04
407PZ04 24 13.5 44 2.4 005
36 135 47 0.4 0.09
Flowrate = 103 cfm
o
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4.0 CONCLUSIONS

Site disposition recommendations for AFIDs 575, 576, and 578 at ST407 will be submitted
under separate cover pending the completion of risk assessment woik on the affected areas.
The ADEC OQil and Hazardous Material Incident Report, Preliminary Risk Evaluation, and
Release Investigation Summary Form are provided in Appendix D. -

f
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ASR ° *

ALASKA SOIL RECYCLING

A Division of Anchorage Sand & Gravel Co. Inc.
1040 O’'Malley Road * Anchorage, Alaska 99515
Phone (907) 349-3333 » FAX (907) 344-2844

October 13, 2001

~ Jacobs Engineering
4300 B Street, Suite 600
Anchorage, Alaska 99533-5922

Attn:  Ms. Mandy Pogahy

Re:  Soil Disposal From EAFB SERA Projects

Dear Ms. Pogany:

. On July 5,7, 9, 11,-14, 17-19, 23, 27-28, 2001 and August 6-10, 17, 20, 2001
and September 6-7,2001 AEaska Soil Recycling (ASR) received 2,121.71 tons of

- ‘petroleum impacted soil from the above referenced site. On July 24 2001, August 18,

: 2001, August 24, 2001 and September 9, 2001 thermal treatment of this scil was

. _ completed at ASR's Spar Avenue facility in Anchorage, Alaska. Post remedial analysis

reveals that this soil meets the Alaska Department of Environmental Conservation’s
most restrictive level {Level A). Attached i ts a copy of the analysis summary and
laboratory results.

This soil will be recycled for use in the construction industry.
. Please contact me with any questions.
Sincerely,

ALASKA SOIL RECYGLING

James J. Rogers
Manager

CJURM

Attachments
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Co%sultants, Inc.

August 2, 2001

Mr. James J. Rogers
Environmental Manager
Alaska Soil Recycling
1040 O'Malley Road
Anchorage, Alaska 99515

Subject: Laboratory Results for Third Party Sampling - Account No, 2506
Dear Mr. Rogers:

The results for our July 25, 2001 sampling for Account No. 2506 are attached. These results are
summarized as follows:

@
[~
5 2= eog f=l on —_ —
£5) 85|35/ F5) 85/ 85 ) 8%
CE|SE|CE|SE|RE[CE["E
Sample 1D Number w :
2001-ASR-2506-242-SL U U 0.049 ) U 20.4 48.4
2001-ASR-2506-243-SL U U 0.050 U U 18.9 38.2
2001-ASR-2506-244-SL U U 0.041 U U 17.0 36.7
2001-ASR-2506-245-SL U U 003 | U U 12.8 328
2001-ASR-2506-246-SL U U 0.046 U U 14.2 35.7
2001-ASR-2506-247-SL U U U U U U U
2001-ASR-2506-248-SL U U U ) U U U
2001-ASR-2506-248-SLD u U U U U U 24.1
ADEC Level "A" Cleanup Criteria 5 - - - - 100 | 2,000
ADEC Method Two Cleanup Criteria - 0.02 5.5 5.4 78 - -
Note: 1. U means undetected. 2. - Means not applicable.

Please be advised that Account No. 2506 meets ADEC Level "A" Cleanup Criteria for GRO, DRO
DRO and RRO under Method One in 18 AAC 75.341. This account also meets ADEC Method Two
cleanup levels for benzene, toluene, ethylbenzene and xylene (BTEX) in 18 AAC 75.341. -

Samples No. 2001-ASR-2506-248-SL and 2001-ASR-2506-249-SLD are duplicates. All samples
were collected folilowing ADEC guidelines.

Sincerely,

RandyEasley
President

Attachments
P.O. Box 220412 » Anchorage, Alaska 99522-0412 » (907} 562-7169 * Fax (907} 562-7223
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September 11, 2001

The Environmental Cleanup Company

Mr. James J. Rogers
Environmental Manager
Alaska Soil Recycling
1040 O'Malley Road
Anchorage, Alaska 99515

Subject: Laboratory Results for Third Party Sampling - Account No, 2506

Dear Mr. Rogers:

The results for our August 31, 2001 sampling for Account No. 2506 are attached. These results
are summarized as follows:

@O
&
— Q = Q =~ O e,
o co ] b N D ¢ o ) =
gf/is/ 5555/ <585 &3
E|SE|SE|SE|RE|CE|"E
. Sample ID Number w
2001-ASR-2506-308-SL U U U U U 14.0 18.6
2001-ASR—2506:—.309—SL U U U U U U U
2001-ASR-2506-310-SL U ] U U U U U
2001-ASR-2506-311-SL U U U U U U U
2001-ASR-2506-312-SL U U U ) U 12.2 18.7
2001-ASR-2506-313-SLD U U U U U 13.6 21.6
ADEC Level "A".Cleanup Criteria ] 50 - - - - 100 2,000
ADEC Method Two Cleanup Criteria - ~0.02 55 54 78 -
Note:. 1. U means undetecied. 2. - Meansno! applicable.

Please be advised that Account No. 2506 meets ADEC Level "A” Cleanup Criteria for GRO,
DRO, and RRO under Method One in 18 AAC 75.341. This account also meets ADEC Method
Two cleanup levels for benzene, foluene, ethylbenzene and xylene (BTEX) in 18 AAC 75.341.

Samples No. 2001-ASR-2506-312-SL and 2001-ASR-2506-313-SLD are duplicates. The
percentage difference for the DRO and RRO results for these samples is 10 percent and 13
percent, respectively. These results are acceptable under our quality control program and
validates the laboratory results. All samples were collected following ADEC guidelines.

Sincerely,

. Raudy Easley
President

Attachments

P.O. Box 220412 ¢ Anchorage, Alaska 99522-0412 » (907) 562-7169  Fax (907) 562-7225
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September 27, 2001

Mr. James J. Rogers
Environmental Manager
Alaska Soil Recycling
1040 O'Malley Road
Anchorage, Alaska 99515

The Environmental Cleanup Company

Subject: Laboratory Results for Third Party Sampling - Account No. 2506

Dear Mr. Rogers:

The results for our September 18, 2001 sampling for Account No. 2506 are attached. These

results are summarized as follows:

2]
IWSM?E P §BIGS 5 -
o
§s/8s5/55/55/ 25/ 85/ 85
E|SE|RSE|SE|RE|RE| =&
Sample ID Number &
2001-ASR-2506-352-SL L U 0.032 U 0.073 18.0 34.1
2001-ASR-2506-353-SL U U U U U 20.6 40.8
2001-ASR-2506-354-SL U U U U U 23.3 36.7
2001-ASR-2506-355-SLD U U U U U 21.8 37.2
ADEC Level "A"Cleanup Criteria 50 - - - - 100 2,000
ADEC Method Two Cleanup Criteria - 0.02 5.5 5.4 78 -

Note: 1. U means undelected. 2.

- Means not applicable,

Please be advised that Account No. 2506 meets ADEC Level "A" Cleanuf) Criteria for GRO,

DRO, and RRO under Method One in 18 AAC 75.341. This account also meets ADEC Method

Two cleanup levels for benzene, toluene, ethylbenzene and xylene (BTEX) in 18 AAC 75.341.

Samples No. 2001-ASR-2506-354-Sl. and 2001-ASR-2506-355-SLD are duplicates. The
percentage difference for the DRO and RRO results for these samples is 6 percent and 1
percent, respectively. The comparability for the duplicate samples is acceptable under our

quality control program and validates the laboratory results, All samples were collected

following ADEC guidelines.

Sincerely,

Randy Easley
President

Attachments

P.0. Box 220412 » Anchorage, Alaska 99522-0412 » (907) 562-7169 * Fax (907) 562-7225
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Backfill Material Specifications

Compaction Test Results
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Data Quality Assessment
Analytical Data Package

IAELMW5SM3 1201 vwpRA ReportiST407.doc AKT-}07-05M312-322-0028




Eimendorf AFB 3rd CES Sample Summary Table

[.ocation Sample ID Laboratory Lab Sample ID Collection Date Matrix
. JEO1ELM-ST4075P01-0180 E-AZ06701 CTE 1014345001 71101 S50
JEO1ELM-ST407SP0O1-0150D - EL-A200702 CTE 1014345002 7M1 318)
JEOTELM-ST4078P62-0180 EL-A200703 CTE 1014345003  7/11/01 80
JEO1ELM-ST4073P03-0180 EL-A200704 CTE 1014345004  7111/01 50
JEO1ELM-TBO3 EL-A200705 CTE 10143450058  7H1/01 80




DATA QUALITY ASSESSMENT

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

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

The analytical data was provided by the laboratory in both hardcopy and electronic formats. One
hundred percent of the analytical hardcopy data and fifty percent of the electronic data was
reviewed. The primary laboratory, CT&E Environmental Services, Inc. (CT&E), supported the
analytical requirements of the 2001 field effort.

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

Functional Guidelines (EPA 1994, 1999).

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

include verification of calculations.

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

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




PRECISION

Matrix Spike Duplicates (MSD); and
Field Duplicates.

ACCURACY

Calibrations - initial and continuing; acceptance, frequency;

Surrogates - recovery, frequency;

Lab Control Samples/Spikes (LCS);

Matrix Spikes (MS);

Retention Times;

Relative Response Factors (RRFs); Relative Standard Deviation (YeRSD);
Method Blanks;

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

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

REPRESENTATIVENESS

Sample Chain-of-Custody;
Holding Times and Preservation; and
Work Plans.

COMPARABILITY

Standard Operating Procedures (SOPs); and
Established analytical methods.

COMPLETENES

Samples (field, QA, and QC);
Data Packages (forms, runlogs, extraction logs, etc.); and

Ninety-five percent completeness.

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:

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

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

e “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).

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 qualifiers listed above, or “flags”, are hyphenated in the report to reflect the basic rationale
behind the qualification (e.g. “J-S”). The following qualifiers were used in the text of this report

to indicate which QA/QC protocols were not met:

» S - surrogate recovery;
e L - lab control sample;
& C - calibration;
o T - instrument 12-hour tuning criteria;
¢ M - matrix spike and/or spike duplicate;
¢ [ - internal standard;
e B - method blank;
* H - holding times;
e P - incorrect or inadequate preservation methods;
o E - value exceeds instrument calibration range;

» TE - sample cooler temperatures; and

o UB/RL - although the analyte was detected, the result should be considered nondetected at the
reporting limit or 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 meet all QC
criteria or with QC samples that did not meet QC criteria but data quality objectives were not
affected. FEstimated (J) results are considered inaccurate due to a bias created by matrix

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

All Chain-of-Custody (COC) sample identification numbers include EL (Elmendorf —~ various
sites), -A (Alaska), four numbers (COC number) followed by two additional numbers that
identify the samples collected in sequence that are specific to the location and analytical suite of
analyses (i.e. EL-A200701). This sample appears on COC number 2007, 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.
200701 would identify EL-A200701 found on COC # 2007). The original COC 1s on file in the
Jacobs Anchorage office with the original data package. An extra dash was occassionally used
on this project to separate the sample number from the COC number (e.g. EL-A2007-01) and
will remain unchanged in this text as it appears in the analytical summary table, data tables, and

COCs.

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

nondetected and positive results.

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

associated samples and analytes:

(GGasoline Range Organics (GRO) AK 101. Overall, the quality of the data are acceptable with
the following qualifications:




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

o Method Blanks: GRO was not detected in the method blanks.

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

¢ Surrogates: BFB surrogate recovery exceeded recovery limits high for sample EL-A200703
due to matrix interference. Sample result is considered estimated (J-8).

e ICS: All acceptance criteria were met.

o Calibration: All acceptance criteria were met.

¢  MS/MSD: All acceptance criteria were met.

o Sample EL-A200701 and duplicate sample EL-A200702 GRO results agree.

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

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

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

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

e Surrogates: All acceptance criteria were met.

o LCS: All acceptance criteria were met.

* Calibration: All acceptance criteria were met.

e MS/MSD: All acceptance criteria were met

e Sample EL-A200701 and duplicate sample EL-A200702 BTEX results agree.

Diesel Range/Residual Range Organics (DRO/RRO) AK 102/103. Overall, the quality of the
data are acceptable with the following qualifications:

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

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

e Reporting Limits: All mimimum reporting limit requirements were met.

» Sumrogates: Surrogate recoveries for EL-A200701 and EL-A200702,exceeded limits due to
matrix interference. Sample EL-A200703 exceeded surrogate recovery limits due to dilution.
Sample results in these samples are considered estimated (J-S).

» LCS: All acceptance criteria were met with the exception of surrogate recoveries. Surrogate
recoveries were biased high due to interference by method required petroleum spike.
However, the data is not qualified on this basis.

o Calibration: All acceptance criteria were met.




MS/MSD: EL-A200701 MS recovery of RRO exceeded recovery limits high due
heterogeneous matrix. However, the data is not qualified on this basis.

Sample EL-A200701 and duplicate sample EL-A200702 DRO/RRO results disagree.
However, both sets of DRO/RRO results are already qualified as estimated due to surrogate
recovery exceedances. The more conservative results from the primary sample (EL-
A200701) should be reported.

Polynuclear Aromatic Hydrocarbons (PAH) SW8270C Selective Jon Monitoring (SIM). Overall,

the quality of the data are acceptable with the following qualifications:

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

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

Reporting Limits: All minimum reporting limit requirements were met.

Surrogates: All acceptance criteria were met.

1.CS: All acceptance criteria were met.

Calibration: All acceptance criteria were met.

MS/MSD: EL-A200701 MS recoveries for Acenaphthalene, Flouranthene, Pyrene, and
Benzo(b)fluoranthene exceeded recovery limits high, but RPDs were acceptable. PAHs were
not detected in this sample; therefore, results are not qualified.

Sample EL-A200701 and duplicate sample EL-A200702 PAH SIM results agree.

Metals, Arsenic, Cadmium, Chromium, Lead by SW6020. Overall, the quality of the data are

acceptable with the following qualifications:

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

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

Reporting Limits: All minimum reportin.g limit requirements were met.

LCS: All acceptance criteria were met.

Calibration: All acceptance criteria were met.

MS/MSD: All acceptance criteria were met.

Sample EL-A200701 and duplicate sample EL-A200702 results for all analyzed metals
agree.

Considering these noncompliance issues the data are still considered usable. The overall project
completeness goal of 95 percent was met.
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Location EQ1ELM-ST4075P01-0150

JEOELM-ST407SP01-0150D JEOTEEM-ST407SP02-0150

Sample ID EL-A200701 EL-A200702 EL-A200703

Laboratory CTE CiE CTE

Lab Sample iD 1014345001 1014345002 1014345003

Collection Date T11/09 7M1t 7M1/01

Matrix S0 S0 S0

Analyte Method Units

Total Solids A2Z540G PERCENT 95 [0] 95.1 [0] 94.9 {0]
Gasoline Range Organics AK101 MG/KG 1.94 [4.11] 1.45 [3.65} 438 [3.381-5
Diesel Range Organics AK102 MG/KG _ 150 {10.61J-8 29.8 [10.4} 972 [54.211-8
Residual Range Organics AK103 MGKG 488 {21.1p-8 89.6 [20.9))-8 251 [1081)-8
Acenaphtheng PAMSIM UGIKG ND [4.85] ND [6.19} - -
Acenaphthylene PAHSIM UGIKG ND [4.85] NbD 6.191 - -
Anthracene PAHSIM UG/KG ND [4.85] ND [6.19} - -
Benzo{a)anthracene PAMSIM UG/KG ND [4.85] ND {6.19] - -
Henzo{a)pyrene PAHSIM UG/KG ND {4.85] ND {6.19] “ -
Benzo(b}flugranthene PAHSIM UGIKG ND [4.85] ND {6.19} - -
Benzo(g.h,ijperylene PAHSIM UGIKG ND 14.85] NP {6.19} - -
Benzo(k)luoranthene PAHSIM UG/KG ND [4.85] ND £6.19] - -
Chrysens PAHSIM UG/KG NP {4.85] ND £6.19] - -
Dibenzo(a,h)anthracene PAHSIM UG/IKG ND [4.85] ND {6.19] - -
Flugranthense PAHSIM UG/KG ND {4.85] ND {6.19} - -
Fluocrene PAHSIM UG/KG ND [4.85] ND 6.19] - -
Indeno(1,2,3-cd)pyrene PAHSIM UG/KG ND {4.85] NP [6.19] - -
Naphthalene PAHSIM UGIKG ND {4.85] ND 16.19] - -
Phenanthrene PAHSIM UGKG 1.6 [4.851] ND {6.19} - -
Pyrene PAHSIM UGKG ND [4.85] ND f6.19] - -
Benzene SW82608 ‘MGKG ND [0.0158) ND [0.0164] ND  [0.0176]
Ethylbenzene SWe2608 MGKG ND [0.0304] 0.6101 [0.0315}7 0.0159 {0.0338]J
Toluene SW82608 MGIKG 0.0566 [0.0304] 0.0659 [0.0315] 0.0956 [0.0338]
m,p-Xylene {Sum of Isomers) SWB82608 MGKG 0.0386 [0.0304] 0.0422 [0.0315} 0.0908 [0.0338]
o-Xylene SWg260B MGG 0.01 [0.0304] 3 0.0139 [0.0315]7 0.0338 [6.0338]J
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Location J§01ELM-ST4OYSP03—O‘§ S0 JEGIELM-TBO3

Sample ID EL-A200704 EL-A200705

Laboratory CTE CTE

Lab Sample ID 1014345004 1014345005

Collection Date F{ay?ioy 7111701

Matrix SO S0

Analyte Method Units

Total Solids AZ540G PERCENT 95.3 [0l 100 0]
Gasoline Range Organics AK101 MG/KG 1.53 [3.18]4 ND [2.6]
Diesel Range Organics AK102 MGKG ND [10.7 - -
Residual Range Organics AK103 MG/KG 7.47 21417 - -
Acenaphthene PAHSIM LUGIKG - - - .
Acenaphthylene PAHSIM UG/IKG - - - -
Anthracene PAHSIM UG/IKG - - . -
Benzo(a)anthracene PAHSIM UG/KG - - - -
Benzo{a)pyrens PAMSIM UGIKG - - ~ -
Benzo(b)fiuoranthene PAHSIM UG/IKG - - - “
Benzo(g,h.l)perylene PAHSIM UGIKG - . - -
Benzo(k)fluoranthene PAHSIM UG/IKG - - - -
Chrysene PAHSIM UGIKG - - - -
Dibenzo(a,hanthracene PAHSIM UG/IKG E - - “
Fluoranthene PAHSIM UGKG - - - -
Fluorene PAHSIM UGIKG - - - -
indeno(1,2,3-cd)pyrene PAHSIM UGIKG - - - -
Naphthalene PAHSIM UG/KG - - - -
Phenanthrens PAHSIM UG/KG - - - -
Pyrene PAHSIM UG/KG - - . -
Benzene Swaz2608 MG/KG 0.0t [0.0134]J ND  [0.0135]
Ethylbenzene SWaz260B MG/KG 0.0124 [0.0258]) ) NB [0.026]
Toluenag Swa260B MG/KG 0.102 [0.0258] ND [0.026]
m,p-Xylene (Sum of Isomers) SW8260B8 MG/KG 0.0685 [0.0258] ND [0.026]

o-Xyiene SWa2608 MG/KG 0.0216 [0.0258]7 ND £0.026]
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CT&E Environmental Services Inc.
® laboratory Division w&&fﬁfﬁ’fﬁfﬁﬁﬁﬁ&’Effﬁﬁ&“ﬁ'ﬁfﬁﬁﬁgﬁﬁfﬁﬁﬁﬁﬁf#ﬁfﬁfﬁfﬁg

. 200 W. Potter Drive

Laboratory Analysis Report Anchorage, AK 99518-1605
Tel: (907) 562-2343
Fax: (907) 561-5301

Web: http://www.cteesi.com

Gloria Beckman
Jacobs Engineering Group
4300 B Street Suite 600
Anchorage, AK 99503
Work Order: 1014345
| Elmendorf SERA Sites 05M31201
Client: ~ Jacobs Engineering Group
Report Date: July 27, 2001

Enclosed are the analytical results associated with the above workorder.

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

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

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E Project
Manager at (907) 562-2343.

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

8] Indicates the analyte was analyzed for but not detected.

F Indicates an estimated value that falls below PQL, but is greater than the MDL.
B Indicates the analyte is found in the blank associated with the sample.

* The analyte has exceeded allowable limits.

GT  Greater Than

D Secondary Dilution

LT Less Than

! Surrogate out of range

SGS  Member of the SGS Group (Societe Generale de Surveillance) .

200 W. Potter Drive, Anchorage, AK 99518-1606 — Tel: {207) 562-2343 Fax: {907) 561-5301
3180 Peger Road, Fairbanks, AK 89709-5471 — Tel: (807) 474-8656 Fax: (907) 474-9685
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Case Narrative

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

NPDL WO: NA

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

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

1014345002 PS
: DRO/RRO - Unknown hydrocarbon with several peaks.

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

4014345003 PS
DRO/RRO - Pattern consistent with weathered middle distillate.

DRO/RRO - Surrogate recoveries are outside sontrols due to matrix interference. -
GRO/BTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

1014345006 PS -
DRO - Pattern consistent with weathered middle distillate.

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

1014345007 PS
. DRO - Pattern consistent with weathered middle distillate.

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

1014345008 PS
DRO - Patiern consistent with weathered middle distillate.

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

1014345009 PS
DRO - Pattern consistent with weathered middle distillate.

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

1014345010 PS
DRO - Unknown hydrocarbon with several peaks.

1044345011 PS :
DRO - Pattern consistent with weathered middie distillate.

DRO - Surrogale recovery is outside controls due 1o matrix interference.

1014345014 BMS
DRO/RRO - Surrogatefs zre biased high due to interference by method required petroleumn spike.

PAHSIM - MS recovery for Acenaphtylene, fiuoranthene, Pyrene and Benzo(b)flucranthene is outside QC goals.
The LCS/LCSD met alf recovery and RPD goals. The results are not significantly affected. '

2260 - Surrogate 4-Bromofluorobenzene is biased high and did not meet QC recovery goals. All internal standards
met QC recovery goals.

RRO - MS does not meet recovery goals. Sample may not be homogeneous.




Case Narrative

Customer: JACOBSE Jacobs E.ngineering Group
Project: 1014345 Elmendorf SERA Sites 05M31201

NPDL WO: NA .

1014345015 BMSD
DRO/RRO - Surrogate/s are biased high due to interference by method required petroleum spike.

PAHSIM - MS recovery for Acenaphtylene, Fluoranthene, Pyrene and Benzo(b)fluoranthene is outside QC goals.
The LCSALCSD met all recovery and RPD goals. The results are not significantly affected.

PAHSIM - RPD for Acenaphlylene is outside QC goals. The LCS/LCSD met all recovery and RPD goals. The
results are not significantly affected. :

8260 - Surrogate 4-Bromofluorobenzene is biased high and did not meet QC recovery goals. All internal standards

met QC recovery goals.

3782441 CS
DRO/RRO LCSACSD - Surrogatefs are biased high due to interference by method required petroleum spike.

379273 L.CS _
DRO/RRO LCS/A.CSD - Surrogate/s are biased high due to interference by method required petroleum spike.

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

379274 LCSD
DRO/RRO LCS/LCSD - Surrogate/s are biased high due to interference by method required petroleum spike.

379167 CCV .
PAHSIM - CCV recovery for Phenanthrene (biased high) and Anthracene (biased low) is outside QC goals. These

compounds were not reported under this CCV. The results are not significantly affected.




CT&E Environmental Services Inc,
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CT&E Ref.# 1014345001 Client PO# .

Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43

Project Name/# . Elmendorf SERA 8ites 05M31201 Collected Date/Time 07/11/2001 10:07

Client Sample ID EL-A200701 Received Date/Time 07/13/2001 17:45

Matrix Soil/Solid ' Technical Director . Stephen C. Ede

Ordered By % é ; E E 6 E Z
Released By

Sample Remarks:

DRO/RRO - Unknown hydrocarbon with several peaks.
DRO/RRO - Surrogate recoveries are outside controls due to matrix interference.

Allowable Prep Analysis

Parameter Results . PQL Units Method Limits Date Date Init

Bolidsg

Total Solids 95.0 _ 0.00 % SM20 2540G 07/17/01  DMR
4

Arsenic 539 1.00 mg/Kg SWB8466020 07/16/01  07/17/01 KGF

mm Q200U 0200 mgKg SWB46 6020 07/16/61  07/17/01 KGF
fam 30.0 1.00 mg/Kg SWE46 6020 07/16/01  07/17/01 KGF

Lead 6.12 0200 mgKg SWE8466020 07/16/01  07/17/01 KGF

v i Depar

Gasoline Range Organics 1.94F 4.11 mgKg AK101GRO 07/11/01  Q7/24/01 RMV

Surrogates _

1,4-Difluorobenzene <Surr> 95.6 % AK101 GRO 60-120 07/11/01  07/24/01 RMV

4-Bromofluorobenzene <Sure> 81 _ Y% ~AXK101 GRO 50-150 07/11/01  07/24/01 RMV

mivolati nig F D r

Diesel Range Organics 150 10.6 mg/Kg AKI102/103 07/20/01  07/23/61 MCM

Residual Range Organics GC 488 21.1  mg/Kg AKI102/103 ' 07720/ 07/23/61 MCM

Surrcgates

n-Triacontane-d62 <Surr> 219 ! % AK102/103 50-150 47/26/01  07/23/01 MCM

5a Androstane <surr> 262 ! % AK102/103 50-150 07/20/01  07/23/01 MCM

il hr raphy /M r
Benzene 0.0158 U 0.0158 mg/Kg BTEX by SWE260B 07/11/81  07/19/01 GMD

F-ro




CT&E Environmental Services Inc. .
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CT&E Refl# 1014345001 Client PO#
Client Name Jacobs Engineering Group Printed Pate/Time 07/27/200% 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Coltected Date/Time 077112001 10:07
Client Sample ID EL-A200701 Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Director Stephen C. Ede
Ordered By
All bl i
Parameter Result PQL  Units  Meihod i Dm o
iv i ni M
Chrysene-d12 <sur/I5> 925 % PAH SIM 16-147 07/16/01  07/19/01 SPM




CT&E Envirorwnental Services inc.
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CT&E Ref# 1014345002 Client PO#

Client Namie Jacobs Engineering Group Printed Date/Time 072772001 20:43

Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/11/2001 10:09

Client Sample ID FL-A200702 Received Date/Time 07/13/2001 17:45

Matrix Soil/Solid Technical Director Stephen C. Ede

Ordered By :

. Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init

v i r

Toluene 0.0659 0.0164 mg/Kg BTEXby SW8260B 07/11/01 0771901 GMD

Ethylbenzene 0.0101F 0.0164 mg/Kg BTEXby SWE260B 071161 07/19/01  GMD

P & M -Xylene 0.0422 0.0164 mg/Kg BTEX by SW8260B 07/11/01  07/19/01 GMD

o-Xylene 0.0139F 0.0164 mg/Kg BTEXby SW8260B 01101 07/119/61 GMD

Surrogates

1,2-Dichlorocthane-D4 <surr> 94.4 % BTEX by SW8260B  74-133 07/11/01  07/19/01 GMD

Toluene-d8 <surr> 96.5 %  BTEX by SW8260B 78-134 07/11/01  07/1%/01 GMD

4- oftuorobenzene <Surr™> 89.6 % BTEX by SW8260B 72-141 071101 0719401  GMD

l‘oﬁuoromethaﬂe <surr> 99.4 % BTEX by SW8260B  78-128 07/11/01  07/19/01 GMD

ivolatd n M

Benzo(a)Anthracene 619U 6.19 ug/Kg PAHSIM 07/16/01  (7/19/01 SPM

Naphthalene 619U 6.19 ug/Kg PAH SIM 07/16/01  07/19/01 SPM

Acenaphthylene 618U 6.19 ug/Kg PAHSIM 07/16/01  67/19/01 SPM

Acenaphthene 6190 6.19- uwg/Kg PAHSIM 07/16/01  07/19/01 . SPM

Phenanthrene 619U 6.19 ug/Kg PAHSIM 07/16/01  §7/20/01 SPM

Fluoranthene 6.19 U 6.19 ug/Kg PAHSIM 07/16/0F  07/19/01 SPM

Pyrene 619U 6.19 ug/Kg PAHSIM 07/16/01  07/19/01 SPM

Benzo{b]Fluoranthene 619U 6.19 uwg/Kg PAHSIM 07/16/01 071901 SPM

Fluorene 6.19U 6.19 upg/Kg PAHSIM 07/16/01  07/19/01 SPM

Benzo[g,h,i]perylene 615U 6.19 ug/Kg PAHSIM 07/16/01  07/15/01 SPM

Anthraceng 619U 6.19 ug/Kg PAHSIM 07/16/01  07/20/01 SPM

Chrysene 6.19U 6.19  uwpg/Kg PAHSIM 07/16/01  07/19/01 SPM

Benzo[kifluoranthene 619U : 6.19 ug/Kg PAHSIM 07/16/01  07/19/G1 SPM

Benzo[a]pyrene 6.19U 6.19 ug/Kg PAHSIM 07/16/01  07/19/01 SPM

Indeno[1,2,3-c,d] pyrene 6.19U 6.19 ug/Kg PAHSIM 07/16/01  07/19/01 SPM
 Dibenzo[a, hjanthracene 619U 6.19 ug/Kg PAHSIM 07/16/01 . 07/19/01 SPM

Surrogates

lene-d8 <surr/1S> 74.1 % PAH SIM 10-138 07/16/01  07/19/01 SPM
Acenaphthene-d10 <surr/15> 839 Yo PAH SIM 10-147 07/16/01  07/19/01 SPM
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CT&E Environmenial Services Inc.
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CT&E Rel# 1014345003 Client PO#

Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/11/2001 12:10
Client Sample ID EL-A200703 Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Directpr

Ordered By

Stephen C. Ege ; E

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

Aliowable Pre; i

Parameter Results PQL Units Method Limits Dati g::: ysis nit
Solids
Total Solids 94.9 0.00 %  SM202540G 07/17/01 DMR
v ile F r
Gasoline Range Organics 438 3.38 mp/Kg AKI101 GRO 07/11/01  07/22:01
Surrcgates
1,4-Difluorobenzene <Surr> 84.4 %  AK101 GRO 60-120 071101  07/22/01 RMV
4-Bromofluorobenzene <Sure> 253 ! %  AK101 GRO 50-150 0771101  07/22/01 RMV

emivolati T ig Fuel
Diesel Range Organics 972 542 mgKg AK102/103 07/16/01  07/18/01 MCM
Residual Range Organics GC 251 108 mg/Kg AKI102/103 07/16/01  07/18/01 MCM
Surrogates
n-Triacontane-d62 <Surr> 166 ! % AK102/103 50-150  07/16/01  07/18/01 MCM
5a Androstane <surr> 43.2 ! % AK102/103 50-150  0716/01  07/18/01 MCM
Volatil hrom X M r
Benzene 0.0176 U 0.0176 mg/Kg BTEX by SW8§260B 07/11/01  07/19/01
Toluene - 0.0956 0.0176 mg/Kg BTEX by SW8260B 07/1101  07/19/01
Ethylbenzene 0.0159F 0.0176 mg/Kg BTEX by SW8260B 07/11/01  07/19/01
P & M -Xylene 0.0908 0.0176 mgKg BTEX by SW8260B 07/11/01  07/19/01"
o-Xylene 0.0338 0.0176 mg/Kg BTEX by SW8260B 07/11/01  07/19/01
Burrogates
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CT&E Ref#
Client Name
Project Namef#
Client Sample ID
Matrix

CT&E Environmental Services Inc.
I AR A T A A A LT Y ST S S A A

1014345004

lacobs Engineering Group
Elmendorf SERA Sites 05M31201
EL-A200704

Soil/Solid

Client PO#

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Directpr

07/27/2001 20:43
07/11/2001 12:22
07/13/2001 17:45
Stephen C. Ede

Ordered By
Released
Sample Remarks:
Allowable Pre i
Parameter Results PQL Units Method * Limits Dati g:iym Init
Solids
Total Solids 95.3 0.00 % SM20 2540G 07/17/61 DMR
v
Gasoline Range Organics 1.53F 3.18 mg/Kg AKI01I GRO 07/11/01  07/24/01 RMV
S&ates
1, vorobenzene <Surr> 95.7 % AX101 GRO 60-120 07/11/0F  07/24/01  RMV
4-Bromofluorobenzene <Sun> 78.9 % AX101 GRO 50-150 Q71101 07/24/01 RMV
i v i
Diesel Range Crganics 167U 10.7 mg/Kg AKI02/103 ¢i/16/01 071701 MCM
Residual Range Organics GC 7.47F 214 mgKeg AKIGZ/103 07/16/01  07/17/01  MCM
Surrogates .
n-Triacontane-d62 <Sure> 109 Yo AK102/103 50-150 07/16/0% . o7/ 17/01‘ MCM
Sa Androstane <sur> 123 % AK102/103 50-150 016/ 07/17/01  MCM
Volatil a hrom raphy/Mag
Benzene 0.0100F 0.0134 mg/Kg BTEX by SW8260B 07/11/01  G7/19/01  GMD
Toluene 0.102 0.0134 mg/Kg BTEX by SW8260B 071101 07/19/01 GMD
Ethylbenzene 0.0134 00134 mg/Kg BTEX by SW8260B Q7/11/61  07/19/01 GMD
P& M -Xylene 0.0685 00134 mg/Kg BTEXby SW8260B 07/11/61  07/19/01  GMD
0-Xylene 0.0216 0.0134 mg/Kg BTEX by SW8260B 071101 07/19/01  GMD
Surrogates
Egloroethane-Dt% <surr> 92.1 % BTEX by SW8260B  74-133 07/11/08  07/19/01 GMD
Tolltne-d8 <surr> 97.5 % BTEX by SW8260B  78-134 07/11/61  07/19/01  GMD
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%ff CT&E Environmental Services Inc.

CT&E Ref# 1014345005 Client PO#

Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43

Project Name/# Flmendorf SERA Sites 05M31201 Collected Date/Time 07/11/2001  9:30

Client Sample ID EL-A200705 Received Date/Time 07/13/2001 17:45

Matrix © Soil/Selid Technical Director Stephen C. Ede

Ordered By '

: Released B
Sample Remarks:
. Allowable = Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Solid

Total Selids 100 0.60 % SM20 2540G 07/25/01 DMR
Volatile Fuels Department

Gasoline Range Organics 260U 2.60 mgKg = AKI101 GRO O111/01  07/22/01 RMY
Surrogates

1,4-Difluorobenzene <Sure> 88.3 % AK101 GRO 60-120 07/11/61  07/22/01
4-Bromoflucrobenzene <Surr> 50.5 % AK101 GRO 50-150 072/11/0Y  OW22/01 RMV
Volatil ag Chroma aphy /M

Benzene 0.0135U 0.0135 mg/Kg BTEX by SW8260B 71101 0719401  GMD
Toluene _ 0.0135U 0.0135 mg/Kg BTEX by SW8260B 07/11/01 071961 GMD
Ethylbenzene _ 0.0135 0.0135 mg/Kg BTEX by SWE260B GiN1/01  07/19/01 GMD
P & M -Xylene 0.0135U 0.0135 mg/Kg BTEX by SW8260B 07/11/61  07/19/01 GMD
o-Xylene 0.0135U 0.0135 mgXKg BTEX by SWE260B 07/11/01  07/19/01 GMD
Surrogates R
1,2-Dichloroethane-D4 <surr> 99.3 % BTEX by SW8260B 74-133 07/11/01  07/19/01  GMD
Toluene-d8§ <surr> 99.8 %  BTEX by SW3260B 78-134 07/11/01  07/19/01 GMD
4-Bromoftuorobenzene <Surr> 97.9 % BTEX by SW82608B 72-141 0711/01  07/19/01 GMD

Dibromofluoromethane <surr> 104 . % BTEX by SW8260B  78-128 07/11/01  07/19/0t  GMD
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1.0 INTRODUCTION

This report presents results from a release investigation and associated treatability study
conducted at site ST407 on Elmendorf Air Force Base (AFB), Alaska (Figure 1-1),
contaminated with petroleum, oil, and lubricants (POL) products.

The primary chemicals of concern at the site are petroleum hydrocarbons, including gasoline
range organics (GRO); diesel range organics (DRO); residual range organics (RRO);, and .
benzene, toluene, ethylbenzene, and total xylenes (BTEX).

The objectives of the release investigation were to estimate the extent of soil contamination,
evaluate the potential for the site to be a source of groundwater contamination, and conduct
a preliminary bioventing treatability study.

1.1 ST407 Site Background
ST407 is a former underground storage tank (UST) site near Building 43-575, south of Bun'is

Road. Three steel USTs were located at the site. Their Air Force Identification (AFID) number,
capacity, and former contents are provided below:

AFID Capacity Contents

AFID 575 500 gallons used synthetic hydraulic oil
AFID 576 1000 galions used synthetic turbine oil
AFID 578 2000 gallons JP-4 tank

The site location is identified in Figure 1-2, Composite Site Location Map.

The UUSTs were removed in August 1994 (USAF 19985). Soil contamination was identified in
5 of the 10 excavation base and sidewall closure samples, with maximum soil concentrations
of 8000 mg/Kg DRO, 420 mg/Kg GRO, and 22.7 mg/Kg total BTEX. The UST removal report
concluded that a release investigation should be conducted to further delineate the extent of
petroleum hydrocarbons in site soil and groundwater, as well as investigate potential remedial

alternatives.

5000-0B0-500 1-1 March 1987
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An Alaska Department of Environmental Conservation (ADEC) cleanup score of Level B was
determined from the results of the UST removals. The hydraulic gradient is anticipated to be
to the southwest based on the basewide groundwater monitoring program (USAF 1996a).
Base well 16 is the nearest water well, located approximately 5000 feet downgradient from the
site.

1.2 Regional Setting

Elmendorf AFB is located in southcentral Alaska, along the head of Cook Inlet and adjacent
to the City of Anchorage. Elmendorf AFB comprises 13,130 acres, bordered to the north and
west by Knik Arm of Cook Inlet, to the east by Fort Richardson, and to the south by the City
of Anchorage. Land use at Eimendorf AFB is varied. Nearly half (6053 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 (7077 acres)
is basically undeveloped and includes 1416 acres of wetlands, lakes, and ponds.

Eimendorf AFB 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 AFB northeast to southwest. The southemn
boundary of the Elmendorf Moraine is a ridge line running along the north side of the east-west
runway.

ST407 is located south of the Elmendorf Moraine on the glacio-fluvial deposits of an outwash
plain. This outwash plain consists primarily of crudely bedded sand-gravel mixtures with minor
silt. A thin overlying layer of loess is locally present.

Groundwater flow is divided by the Elmendorf Moraine. Groundwater flow north of the moraine
is to the northwest towards Knik Arm of Cook Inlet. Groundwater flow south of the moraine is
south and west toward Ship Creek. Flow along the moraine generally matches the slope of the
surface topography (USAF 1996a). Figure 1-3 presents the generalized groundwater flow
direction. Contaminated groundwater within the area defined as the Operable Unit 5 (OU-5)
mode! area in Figure 1-3 is managed under a Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) agreement between Elmendorf AFB, ADEC, and
the U.S. Environmental Protection Agency (EPA).

S000-080-500 1-4 March 1997
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1.3 Report Outline
_ This report is divided into the following sections:
Section 2.0 summarizes methods employed in the release investigation and treatability study

at ST407. The reader is referred to the work plan prepared for this investigation for detailed
method presentations. Section 2.0 also discusses methods and standards used in data

interpretation.

Sections 3.0 present the release investigation/treatability study results for the site, including site
description and investigation results.

Section 4.0 presents a list of documents cited in this report.

The Data Assessment Report, including a discussion of Data Quality, DRO and RRO
chromatograms, and chromatogram interpretations, is provided in Appendix A.

9000-080-500 1-6 March 1997
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2.0 METHODS

This section summarizes field methods and techniques that were used in the release
investigation and bioventing treatability study at site ST407. Full details are provided in the
work plan prepared for this investigation (USAF 1996b), which was reviewed by the U.S. Air
Force (USAF), the U.S. Army Corps of Engineers (USACE), and ADEC. The work was
conducted in accordance with the work plan, and site-specific health and safety plan (USAF
1886¢). The Work Plan was prepared following the guidelines, as applicable, of:

+  State-Elmendorf Environmental Restoration Agreement (SERA) (ADEC and USAF
1992).

+ State-Elmendorf Storage Tank Agreement (ADEC and USAF 1983).

- Basewide policies and procedures for fieldwork at Elmendorf AFB presented in the
Management Action Pian (MAP) (USAF 1994).

+ Title 18 of the Alaska Administrative Code, Part 75 (18 AAC 75), Off and Hazardous
Substance Pollution Control Regulations (ADEC 1992).

* 18 AAC 78, Underground Storage Tanks (ADEC 1995a).
* 18 AAC 78, Underground Storage Tanks Procedures Manual (ADEC 1995b).

 Basewide Environmental Staging Facility Operation and Maintenance Plan (USAF
1983).

21 Initial Activities

The field program for the release investigation at ST407 was planned based on information
obtained from previous site assessments, historical aerial photographs, facility drawings,
basewide monitoring reports, and correspondence between USAF and ADEC. Critical
information included the contaminant type and source, presumed 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.

SO00-080-500 . 2-1 March 1997
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2.2 Borings

The standard SERA IV release investigation field program included drilling and sampling four
" borings at each single tank site. Additional borings were installed at locations with more than
one former UST or where field results indicated that additional information was required to
adequately screen the site. Borings were usually drilled to the groundwater surface. in some
instances drilling was terminated prior to encountering groundwater due to aquitards or lack of
apparent contaminant vertical migration. Generally, one boring at each site was completed as
an air injection well, and the remaining three borings were completed as soil gas/temperature
monitoring arrays (piezometers). Borings were grouted following installation in instances where
field observations and preliminary laboratory analytical results indicated that no contamination
was present. Borings and wells were instalied using standard methods (USAF 1996b). Figures
2-1 and 2-2 display typical well and piezometer compietion details.

2.3 Soil Sampling

Soil samples were collected at 5-foot intervals from a 2.5-inch-diameter split-spoon sampler
equipped with stainless steel sleeves advanced ahead of the auger flights during drilling. One
of the center sleeves from each sampler was capped and sealed with Teflon sheets, then
immediately placed in a cooler with freeze packs and maintained at approximately 4°C awaiting
the field-screening results. '

Soil samples were field screened using ambient temperature headspace (ATH) analysis with
a photoionization detector (PID) in accordance with the ADEC UST procedures manual (ADEC
1995b). The PID was maintained in accordance with the manufacturer's specifications and was
calibrated with 100 parts per million (ppm) iscbutylene once daily at a minimum.

The sample just above the water table and the sample with the highest ATH screening results
were selected from each boring for faboratory analysis. Table 2-1 summarizes soil analyses
conducted at site ST407. The split-spoon sampler was decontaminated between each sample
as detailed in Section 2.6.

Preliminary GRO, DRO, and BTEX results were obtained from the analytical laboratory on a
48-hour turn-around basis. This information was used to guide boring completion and establish
additiona!l boring locations as required. Samples not chosen for laboratory analysis were
placed with the soil cuttings awaiting final disposition.

$000-080-500 \ 2-2 March 1897
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" Table 2-1. Soil Sample Analytical Summary for §T407.

Analyte Method Number of Sampies

s — 1
RRO AK103.1 (standard TAT) 2/boring
DRO AK102.1 (standard TAT) 2/boring
GRO AK101.1 (standard TAT) 2/boring
DRO AK101.1 {48 hour TAT) 1/boring
GRO AK101.1 (48 hour TAT) t/boring
BTEX EPA 8020 (48 hour TAT) 1/poring
TOC EPA 8080 ~ 2/site
Nitrate Mehlich 111/SM4500 ~ 2/site
Ammonia lon Salicylate Mehiich H1/350.1 ~ 2isite
Total Phosphate Mehlich 111/365.2 ~ 2fsite
Particle Size ASTM D422-63 ~ 2Isite
pH EPA 9045 ~ 2isite
ASTM =  American Society for Testing and Materials.
BTEX = Benzene, toluene, ethylbenzene, and total xylenes,
DRO = Diesel range organics.
GRO = Gasoline range organics.
RRO =  Residual range organics.
TAT = Tumn-around time.
TOC =  Total organic carbon.

2.4  Field Quality Control Samples

Field duplicates were collected at a 10 percent frequency for all analytes. Field duplicates were
collected from the same sample sleeve, placed into separate containers, and submitted blind
to the laboratory. Decontamination blanks were coliected by rinsing the split spoon following
decontamination with deionized water and collecting the rinsate. Methano! and aqueous trip
blanks were included for GRO/BTEX samples at a frequency of one each per sample cooler.
Trip blanks of analyte-free media accompanied each batch of samples and were returned
unopened to the laboratory.
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2.5 Sampling Control

Samples were tracked with chain-of-custody records from sampling through analysis. Samples
~ were assigned unique field sample numbers using an alphanumeric system. Each sample

tracking

location,

number consisted of a three-segment alphanumeric code that identifies the sampling
the sample identifier, the type of sample, and the quality control {QC) identifier. The

sample numbers were as follows:

1)

2)

3)

4)

3)

Site Designation. The first segment of the sample identification number is the three-
digit site number.

Location Designation. The next four characters represent the location within the site
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
PZ = Piezometer/Monitoring Array
WL = Well

Matrix Code. The next two characters indicate the sample matrix:

DC = Drill Cuttings

SO = Soil

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

Sample Depth. 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; this

part of the code is used only for soil samples).

Sample Type. The next set of characters represent the field sampie type:

1

EB# Equipment Blank
FD# = Field Duplicate

N# = Normal Environmental
TB# = Trip Blank

MTB# = Methano! Trip Blank
MS# = Lab Matrix Spike

000-080-500

2-6 March 1997




AFIDs 575, 576, AND 578/ST407 DRAFT FINAL

Lab Matrix Spike Duplicate
Test Pit Sample

L]

SD#
TP#

The # symbol represents a numeral that was sequentiailly assigned by additional sample types
taken from one location. Laboratory matrix spike and matrix spike duplicates on a single
sample were identified together as a matrix spike/matrix spike duplicate (MS/MSD) sample

type.

The following example designates the first borehole soil sample collected at & feet below
ground surface (bgs) at ST407:

407BHOISO5.0N
2.6 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 wom by
persons decontaminating tools and equipment. Soil sampling tools, including split spoons, were
cleaned by the following process:

1) scrub with a solution of Alconox® and warm water.
2) rinse twice in clean water.

3) rinse with methanol.

4) rinse with deionized or distilled water.

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

2.7 Disposition of Investigation-Derived Waste

Water produced during drilling and completion of monitoring wells and decontamination water
was containerized in truck-mounted bulk storage tanks or drums and transported to Elmendorf
AFB Environmental Staging Facility. The water was processed through the on-site conditioning
system and discharged via sanitary sewer system to the Anchorage wastewater treatment
system.

Soil cuttings were placed in drums and stored at the Eimendorf AFB Environmental Staging
Facility until analytical data for the soil were received. Soil disposition was coordinated through
direction received from the USAF and USACE project managers. Soil with contaminant

BO00-080-500 . 2-7 March 1967




AFIDs 575, 576, AND 578/ST407 DRAFT FINAL

concentrations below ADEC 18 AAC 78 cleanup Level A was disposed at a former Elmendorf
soil waste municipal landfill, which accepts clean fill for cover. Soil contaminated above ADEC
cleanup Level A was disposed at an approved thermal treatment facility following receipt of
written approval from ADEC.

Disposable protective clothing, disposable bailers, and other similar supplies were disposed at
the Municipality of Anchorage landfill.

2.8 Survey

Borings and monitoring wells installed during these investigations were surveyed by an Alaska-
registered surveyor. Survey data were established relative to the Municipality of Anchorage
datum and the USAF identified benchmark (TTAN7) located on Elmendorf AFB. The vertical
datum for this survey was based on the Alaska State Plan coordinates. This control is the
same datum used for the 1986 Elmendorf Master Plan and for the SERA Phase | and li
investigations.

2.8 Soil Gas Survey

An initial soil gas oxygen (O,), carbon dioxide (CO,), and volatile organic compound (VOC)
survey was conducted at least 2 weeks after completing piezometer and air injection well
installation and prior to any air injection. Soil gas samples were collected from all site
monitoring wells and soil gas monitoring points, and analyzed for VOCs, O,, and CO, using a
PID and a portable O,/CO, indicator. Soil gas measurements were conducted by connecting
a small (0.5 to 1.0 cubic feet per minute {cfm]) diaphragm pump to the monitoring point/well.
The point was purged for an appropriate period, generally 2 to 3 tube/well volumes. Typical
purge times were 3 minutes for points connected with s4-inch inside-diameter (iD) tubing and
5 minutes for 2-inch 1D monitoring wells. Following purging, soil gas was analyzed for O,, CO,,
and VOCs with direct reading meters. Meters were either connected directly to the well
head/monitoring points or samples were collected from the exhaust of the purge pump into
Tedlar bags and subsequently analyzed.

2.10 Air Permeability

An air permeability test was conducted at the site by injecting air into the air-injection well over
a 20-minute to 4-hour period with a Rotron EN404 regenerative blower. Steady-state pressure
was then monitored at the welihead and all soil gas monitoring points, and wellhead injection
velocity was measured. Differential pressure measurements were collected using Magnehelic®
differential pressure gauges, and flow rates were measured using an Alnor® velometer.
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2.11 Data Analysis

_This section describes data interpretation techniques and standards. Data quality control
methods and resuits are described in the Data Assessment Report, which is provided in
Appendix A.

2.11.1 Petroleum Hydrocarbon 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.

Soil petroleum hydrocarbon concentrations were compared to standards provided in the 18
AAC 78.315, Table E - Matrix Score Sheet, as summarized in Table 2-2 below.

Table 2-2. Matrix Score Cleanup Levels.

Cleanup Level in mg/kg
Matrix Score GRO DRO RRO Benzene BTEX
Level A 50 100 2000 0.1 10
Level B 100 200 2000 0.5 15
Level C 500 1000 2000 0.5 50
Level D 1000 2000 2000 0.5 100
2.41.2 Inorganic Data

Nitrogen and phosphorus concentrations were compared to optimal bioavailable nutrient
concentrations of 400 mg/Kg nitrogen and 40 mg/Kg phosphorus (Walworth and Reynolds
1995), and 6.5 to 8.0 pH (Hinchee et al. 1992).
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2.11.3 Soil-Gas Concentrat!ons

-Typacal background so;i gas oxygen toncentrations are between 15 and 21 percent Oxygen

- concentrations below 15 percent were considered to indicate oxygen'asa pnmary degradatlon

rate limited factor. Carbon dioxide concentrations are subject to inorganic sources and sinks,
and were evaiuated as a secondary qualttatwe mdicator (Hlﬂchee et al 1992) '

2, 11 4 So:t AH’ Permeablhty and Anlsotropy

So;l air permeabmty was’ estlmated for the anjectaon wel% us;ng two-dlmenszonai radua% ﬂow to
. apartially penetrating well in‘an ‘unsealed vadose zone; W :upper atmosphenc boundary
. -and a lower impermeable boundary (groundwater). * Air 'penneabsirty test data were fi tted to the
steady-state pressure and fiow based on the pressure__so!utrqn_ o éd’ by Shan et ai (‘§992)

“p2 P. QP' | fz I-i- r2+(z ,)2 Z+L+_' I'2+(Z+L)2
atm = ) :
ana(L-w-l) 12 L@ 24z
Lo s - wdre _ 2 2 F]
. Z(”U” m{z 2nb+L+frP<(z-2nb+ 1) z-2nb-L+Jr2+(z=2nb-LF| (4
z-2nb+I+{r2+(z-2nb+1?  z-2nb-I+yr*+(z-2nb-1? }
in{z»«anb LyrZ+(z+2nb-L) . z+2nb+L+Jr2+(z+anb+L)2

1z+2nb I+\/r2+(z+2nb 1)2 z+2nb+l+s/r2+(z+2nb+l)2

T 'abso!ute pressure {ML ‘TZ]
o atmosphenc pressure [ML° 1T*]
= volumetric flow rate {L"I“*}
'pressure at poant of flow measurement ML'T?
= dynamic viscosity [ML T ;
o air permeabthty ()
= depth to the top of the well screen [L}
= depth to the bottom of the’ well screen-[L] -
horizontal radial coordinate [L]
.= = vyertical coordinate [t}
.= . vadose zone thickness [L] =~

" where:

ARG LAV RS

Thé_ series summation in equa't'iori'(i)' convérges in épprokimateiy_ 10 é_r 20 terms.
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Particle travel times were calculated for the injection well based on flow rates at groundwater

under design air flow rates, estimated air permeability, and impermeable surface conditions.

The estimated radial distances for the well are reported as 0.3 pore-volume exchanges per day.
" The required flow rate was calculated via:

po VOt (2)

nrbn,
where: Q/ = volumetric flow rate at atmospheric pressure
r = radius of the treatment zone in feet
b = vadose zone thickness in feet
n, = air-filled porosity of the soil {volumefvolume)
' = the time required for one pore volume exchange, in minutes

Equation (2) is based on the assumption of incompressible flow, which is valid for applied
vacuums or pressures less than about 0.1 atmospheres {(about 40 inches of water column).
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3.0 RESULTS

3.1 Release Investigation Resuits

The ST407 release investigation was conducted in June 1896. The surface above the former
tank locations at ST407 was unpaved at the time of the release investigation, and was
surrounded by concrete and covered by gravel. Three corrugated, perforated drain pipes are
installed in the site area. No significant surface stains were observed. The former USTs
iocation was determined by the gravel area and the UST removal coordinates.

Six borings were completed at ST407, including one bioventing air injection well (407WL01),
four soil gas monitoring arrays (407PZ01 through 407PZ04), and one boring that was grouted
foliowing instaliation (407BHO01). Boring locations and analytical results are displayed in Figure
3-1. Boring details are provided on boring logs in Appendix B. Groundwater was encountered
at approximately 42 feet bgs. Site soils consist of sand and gravel typical to the Eimendorf
outwash plain. Soil samples contained elevated ATH/PID readings and smelled of petroleum
hydrocarbons from all samples collected from boring 407WLO1. For this reason analytical
results were compared to ADEC Level A cleanup standards Field screening results for
petroleum hydrocarbons were negative for all other borings.

Soil petroleum hydrocarbon analytical results are summarized on Table 3-1 and Figure 3-1 and
fully reported in Appendix C. Soil contamination above ADEC Level A cleanup standards was
detected in 3 of the 12 normal soil samples collected at ST407, with maximum concentrations
of 450 mg/Kg RRO, 2600 mg/Kg DRO, 257 mg/Kg GRO, 0.15 mg/Kg benzene, and 3.55 mg/Kg
total BTEX. Chromatograms were not conciusive, but were indicative of weathered middle
distillates. Other soil physical and chemical results are presented on Table 3-2.
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Table 3-1. 8T407 Soil Contaminant Results.*

Benzene BTEX GRO DRO RRO

Sample ID | EPA 8020a | EPA 8020a | AK101.0 AK102.0 AK103.0
407BH01S026.0N (0.05) U (0.05) U 5 v (10) L {(40) U
407BH01S026.0N DUP {0.05) U (0.05) U S5 u (1) u (40) U
407BHO1S0O36.0N (0.05) U (0.05) U 5 U (10 u (40) U
407PZ01S036.0N (0.05) U (0.05) U (5) U 28 (40) U
407PZ01S041.0N (0.05) U (0.05) U 5 U 13 {(40) U
407PZ025021.0N {0.05) U (c.o5) U (5) U (10 u (40) U
407PZ025036.0N {0.05) U (0.05) U {5 U (10 U (40) U
407PZ03S06.0N (0.05) U (0.05) U 5y (10y U (40) U
407PZ03S041.0N (0.05) U (0.05) U {5 U 280 © 180 >
407PZ04S016.0N (0.05) U (0.05) U Sy u (10 u {40} U
407P2045041.0N .02 J 0.08 (J) {5y U 28 (40) U
407WLO1S0O16.0N (0.05) U 3.55 233 ¢ 1400 . 300 o
407WL01SO16.0N DUP 0.15 3.26 257 - 2600 450 ‘
407WLO1S041.0N (0.05) U 1.22 151 - 1800 .- 55
* All resuits in mg/Kg.
DUP = Duplicate sample.
J = Estimated.
U = Not detected (detection limit}).

Table 3-2. ST407 Soil Nutrient, TOC, and pH Results.*

Nitrate-Nitrite TKN Ammonium | Phosphate TOC pH

Sample 1D 363.2 351.3 380.3 365.3 D4129 150.1
407WL018016.0N 04 U 269 (0.5 U {20y U 0.11 7.7
407WL01S041.0N (0.4) U 04.8 (0.5) U 20y U 0.09 8.6
407WL01S041.0N 04U 116 (0.5) U (20y U 0.07 8.7
DuUP
* All units mg/Kg except pH.
U = Not detected (detection limit).
TKN = Total Kjeldahl nitrate.
TOC = Total organic carbon.
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32 Bnoventmg Treatab:llfy Study

' Sori gas samples were coliected and ana!yzed from ail sarnphng Iocatrons at ST407 The
results are presented in Table 3-3. Oxygen concentrat;ons were above 10 percent in sampling

o iocatrons except for 407WLO1 ‘and 24 feet bgs in 407P202 Elevated carbon -dioxide

concenirations were detected atall sampl;ng Iocatlons except for 36 feet bgs in’ 402?201 VOC
concentrations were near baselme concentratrons except fer 407WLD1, whlch contazned 62.6

Air permeabr!rty of 2.6 x 10° cm? and a honzontal to verhca¥ amsctropy ratlo of 8 were
‘modelled for ST407 based on air rn;ectron into 407WL01 ‘at approxrmateiy 100 cfm At an
injection rate of 100 cfm, a radial treatment zone of approxrmately 40 feet will receive 0. 3 pore
" volume exchanges per day using permeable surface cover perameters '

Table 3-3. ST407 Soil Gas Survey Results.

| Depth o, | co, vOC Temperature | - Pressure
- Location -} - (ft}): (%) | (%) | em)y ] (°C)y. | (inches H,0)
A0TWLO1 30-40 10 55 j'_2.9'
12 15 48 10 | 15} 003
36 21 0 0.8 7.1 010
12 11 >5 6.2 0.05
407PZ02 24 8 >5 7.2 0.09
36 15 1 s5 ] s2 © 042
12 135 | 38 - 28 0,02
407Pz03 | 24 145 | 32 .| 34 .~ .0.04
o el qae ] a0 | 10 0.05
T PYPE P o
aorpzos |24 | 135 | 44 | 24 - 0.05
| 3 | 135 | a7 | o4 0.09 -
Fiowrate = 103 cfm
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4.0 CONCLUSIONS

Site disposition recommendations for AFIDs 575, 576, and 5§78 at ST407 will be submitted
under separate cover pending the completion of risk assessment work on the affected areas.
The ADEC Oil and Hazardous Material Incident Report, Preliminary Risk Evaluation, and
Release Investigation Summary Form are provided in Appendix D.
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BORING LOG BORING NUMBER: 407BHO!
CLIENT: US AIR FORCE BORING GEPTH {fth 38 SCREEN LENGTH (ft)
PROJECT NAME: SERA IV BORING DIAMETER f{in) B SCREEN TYPE:
SITE: ST407 WELL DEPTH (ft): SLOT SIZE [in)
JOB NUMBER: 9000-068 WELL DIAMETER {in) FILTER PACK:
LOGGED BY: P. Moore AFPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 197.5 DATE STARTED: 6/19/86
DRILLED BY: Hughes Driting CASING STICKUP (in): DATE COMPLETED: 6/19/06
METHOD: 4.25 in, HOLLOW STEM AUGER FIELD PARTY: P. Ribbens NORTHING: 2653188.2
EASTING: 18743437
. . 21w
EERE YR ERE
Tolmlwl 2 A1 Bjao]
celelzl & |81 F | P DESCRIPTION AND REMARKS WELL DIAGRAM
g=ifio] 2 (Z|8 e | & |
-t e |GiE | > |3
ML
7 71 Asphait surface (3 inches).
5 88 7100 7| Dark brown CLAYEY SILT (ML), wood fragments, slight piasticily, medium ™
. stiff, possible odor,
! §s| 12100 ~ - 6W | Medium brown SANDY GRAVEL (GW), weli graded, trace iron oxide 7
O { staining, loose, dry.
C 4 -
ReX
=R
0
K0 a -
O
OK O -
el
B SS| 44) 0.3 [."e"I'SW | Gray brown GRAVELLY SAND (S), up to 40% grave), trace silt, dense,
[* - dry.
a & = y
o .
_o‘ L N -
e
..
- . 4
. .-
. o . o
,'l L
o .c—
20—




S

Page 2012

BORING LOG BORING NUMBER: 4078H01 i
CLIENT: US AIR FORCE BORING DEPTH {ft): 38 SCREEN LENGTH {ft): _
PROJECT NAME: SERA IV BORING [JAMETER {in} B SCREEN TYPE: l L
SITE: ST407 WELL DEPTH (fi) SLOT SIZE (ink
JOB NUMBER: 8000-068 WELL DIAMETER {ink FILTER PACK: ‘
LOGGED BY: P. Moore APPROVED BY: F. Ribbens REFERENCE ELEVATION (ft); 1975 DATE STARTED: 6/19/¢6 l
DRILLED BY: Hughes Drilling CASING STICKUP fin): DATE COMPLETED: 6/18/86
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: P, Ribbens NORTHING: 2853188.2
- EASTING: 18743437 I
] . A B B
= |Z|El ¢ |E|5|E|2¢
Folel=> o -4 2= o DESCRIPTION AND REMARKS WELL DIAGR
=t S1E18 z €13 |lc|g| =
SRl & 38|58
5| 24 0.0 |- = | 5W | Lithoiogy same as above, no hydrocarbon odor.
I ..
‘¢' Oj -1 l
> ..
.. .
o ..
..
I -
-
s -
..- - '.
o .-
2 O7BHOSS| 28] 24 j. = 1 Olive green—brown GRAVELLY SAND [SHW), up to 40% gravel, medium
15026. e .. dense, damp, no hydrocarbon odor.
ON . ]
e .
.-
o .. 7
'c' .-
. .. -
R X
o .. A
..
- - -
%0 SS| 38) 24 e SM | Light yellow~brown SILTY SAND (SM), coal, medium dense, damp, no
AT hydrocarbon odor.
+ ®-] SN | GRAVELLY SAND (SW)
e . -
K . -
. ..
R X N
. .
.9
e .- -
s &
% G7BHOSS| 54) 2.4 '_,"'; 7} Olive green GRAVELLY SAND (SW), angular gravei and broken cobbles,
150386. - well graded sand, very dense, damp.
ON e 5
‘. 'l -’
- ..‘ .- =
> a
-y .' . -
k) e
- e 4
40~ LB Eng ,
of bering at 40 feet.
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CLIENT: US AIR FORCE BORING DEPTH {ft) 42 SCREEN LENGTH (ftk
PROJECT NAME: SERA IV BORING DIAMETER {ink 8 SCREEN TYPE:
SITE: ST407 WELL DEPTH {fi): SLOT SIZE (in):
JOB NUMBER: 8000-068 WELL DIAMETER f{in) FILTER PACK:
LOGGED BY: P. Moore APPROVED BY. P. Ribbens REFERENCE ELEVATION (ft: 20131 DATE STARTED: 6/17/96
DRILLED BY: Hughes Drilling CASING STICKUP (in)l: O DATE COMPLETED: 6/17/96
METHOD; 4.25 in. HOLLOW STEM AUGER FIELD PARTY: P. Ribbens NORTHING: 2653327.4
EASTING: 18748525
. R Q t
e . ol | e — =} 7]
x IZIEl 2 X | 8153
selolzl o o2 =170 DESCRIPTION AND REMARKS KELL DIAGRAM
B-|lu|ot 2 |28l l&|=
“lE| v |Gle| T e | &
‘A GH
01
N O d 1 aspnalt surtace
Ry
. = .
O
- -l ﬂ .
O
i o4 -
b O
5 55| 33/ 03 Ooc 7| Gray-brown SANDY GRAVEL (GW), with silt, dense, dry, no odor.
RON|
°.d
b O (
9 4 4
ReX|
° 4 -
Rel
° d
ReN|
10 SS: 281 1.8 O % T Gray-brown SANDY GRAVEL {GW), clas! supported, gravel and broken
OO( cobbies to B5-70mm, medium dense, dry to damp, no odor.
. a —d
b O |
WG
b O ¢
C o -
Aoy
© o d
RoX
15 S5| 41 2.4 -Qa 7 Lithoiogy same as above, gray—green coelor, ravel and sand well graded,
d ( dense, damp to moist,
- pu
O
C 4
ROy,
~ ot I
O
i Qéa i
O .
20— SW
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CLIENT: US AIR FORCE BORING DEFTH (ft: 42 SCREEN LENGTH (#t);
PROJECT NAME: SERA IV BORING DIAMETER fink B SCREEN TYPE:
SITE: S7T407 WELL DEPTH {ft); SLOT SIZE {ink
JOB NUMBER: 8000-068 WELL DIAMETER (ink FILTER PACK:
LOGGED BY: P. Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 20L31 DATE STARTED: 8/17/88
DRILLED BY: Hughes Drilling CASING STICKUP {ink 0O DATE COMPLETED: 6/17/98
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: F. Ribbens NORTHING: 2853327.4
EASTING: 1874652.5
. . o 7]
> S - B B A
x (Z1&] 2 |[Z|el 8|33
£ B % g ar o ?"J = e [ DESCRIPTION AND REMARKS WELL DIAGRA]
BHEB 2 (28| a|E=
“lE] » |58 | z |3
T ———— T ———— Trer——
SS{ 28 18 |. ¢ SW [, green SAND {SW), with gravel, well graded, trace coal, moist,
','.‘: | changing te..
o .
+ B
. OC(’ GW | GRAVEL (GW), well graded, with broken cabbles, medivm dense.
I B
O
o P E
O
% $8] 3 17 = %1 SW | Green SAND (SW), with gravel and broken cobbles {gray), matrix
. . supporied, several coal lenses in sample, dry to damp.
P -1
‘ ‘l -.
.. _,
s -
.
ol 'o - ]
'
e 7. . -
..
30 MK
S8 30| 28 [F 4 Gw Green-gray SANDY GRAVEL {GW). well graded, clast supported, gravel
O smalter 20-30mm, few cobbies, dense, damp, iron oxide stain and coal in
= o 7} the sampler shoe.
0 ¢
o - & -
O
0. - A -
O
O o -
o
* $9TPZQSS) 28) 3B [« 1SN | Green-brown GRAVELLY SAND (SW), 5% smal gravel {<20mm), 5 inch
sgna' JAK iense of beach sand {3P), trace silt, medium dense, damp, no odor.
PO X =1
.
.. . =
. .
All »-
- o . o
_" .-
_ s .. _
." L J
. -
40—
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BORING LOG

CLIENT: US AIR FORCE

PROJECT NAME: SERA 1V

BORING NUMBER: 407PZ01

BORING DEPTH (fth 42
BORING DIAMETER {ink 8
WELL DEFTH {ft)

SCREEN LENGTH ({fih
SCREEN TYPE:
SLOT SIZE link

SITE: $7407
JOB NUMBER: 80600-068 WELL DIAMETER (in): FILTER PACK:
LOBGED BY: P, Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 20131 DATE STARTED: 8/17/96
DRILLED BY; Hughes Drilling CASING STICKUP f{in) © DATE COMPLETED: 8/17/88
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: P. Ribbens NORTHING: 2653327.4
EASTING: 16746525
. . 1 nm
= N ol e = o o
z_IZlE| 2 |51%|Elc|=
=8lelzl & |a o=zl DESCRIPTION AND REMARKS WELL DIAGRAM
B-|@icl = |Z|8121%!]=
40TPZOSS) 4.2{ 23 j. = | SW | Green GRAVELLY SAND (SK). weli graded, medium to coarse sandg,
15041 e . medivm dense, damp, no odor.
ON s ]
.
ran 1
End of boring at 42 feet.
¥ Bering completed as a piezometer.
45— -
50— -
55— "
80— -




PIEZOMETER DIAGRAM BORING NUMBER: 407PZ01
CLIENT: U.S. AR FORCE BORING DEPTH (ft): 43" SCREEN LENGTH (ft):
PROJECT NAME: SERA IV BORING DIAMETER (in): 8 SCREEN TYPE:
SITE: 57407 WELL DEPTH (ft): SLOT SIZE (in):
JOB NUMBER: $000-068 WELL DIAMETER ({in): FILTER PAZK:
LOGGED BY: P. MOORE APPROVED BY: P. RIBBENS REFERENCE ELEVATION {fi):201.31 DATE STARTED: 6/17/96
DRILLED BY: HUGHES DRILLING CASING STICKUP (in): D DATE COMPLETED: 6/17/96
METHOD: 4.25 IN, HOLLOW STEM AUGER FIELD PARTY: [, McGEE NORTHING: 2653327.4
’ EASTING: 1874852.5
TOP OF STEEL GUARD PIPE
Locx\g /
oc;“_. ™ "‘m P GROUND SURFACE (G.5.)
CONCRETE PAD - .
ORI ke
R
e e R g e
> \%:“)- &; &
DEPTH FROM ) 3:> ) BOTTOM OF STEEL GUARD PIPE
GROUND SURFACE (FT.) ;\Q o >§§\\><><
PR
'Q;\‘”‘ks%‘ \--EENTDNITE SLURRY GROUT
BENTONITE
11
12
13 SAND PACK
SENTONITE
23 THERMISTOR {(TYP)
24’
257 SAND PACK
BENTONITE
337
I8’
37 SAND PACK
™ soiL vapor COLLECTION SCREEN (TYP}
43 BOTTOM OF BOREHOLE

DRAWING: a07pz01 DISK: 151/98 C/SC: i1




...

page tof 3

l C1LIENT: US AIR FORCE BORING DEPTH (ft): 42 SCREEN LENGTH (ft)
PROJECT NAME: SERA IV BORING DIAMETER fin} 8 SCREEN TYPE:
I SITE: ST407 WELL DEPTH (ft)k SLOT SIZE {in):
JOB NUMBER: 8000068 WELL DIAMETER {in) FILTER PACK:
LOGGED BY: P, Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION {ft); 198,80 DAYE STARTED: 6/18/88
I DRILLED BY: Hughes Driling CASING STICKUP (in} 0O DATE COMPLETED: 6/18/96
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: P. Ribbens NORTHING: 28534085
EASTING: 16746979
I . . 21w
THEREREELE
T _{=]w =z [l — = [ -
solelzl o || 2|15 ° DESCRIPTION AND REMARKS WELL DIAGRAM
—a o £ IEl oo | = 7
1 SISl |G BIE|EI8
T O B
C
l . ©. " 4 1 Asphailt surface
O
- 0, - .
BoX
l - o a 4 4
ReX|
J = B i
|
§ ss| 6|19 [P d 1 eackfil little sample. -
N Y
0 p -
O
-3 4 . N
R
K> - & ] B
i o
O 4 " 4
0
10 5S © .4 A Loose i no recovery o
i o -
=2 a . ]
o
- i
O
© 4 i
b O
I o4 N .
o
O -
15 ss| 38| 2851 O'o T SANDY GRAVEL {GW), subangular gravel to 40mm, medium to coarse sand "
l O ( {well graded), trace silt, dense, moist, no odor.
L 1
O
o
b O
© d
] O
i O
20—
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CLIENT: US AIR FORCE BORING DEPTH {ft: 42 SCREEN LENGTH {ft)
PROJECT NAME: SERA IV BORING DIAMETER {ink 8 SCREEN TYPE:
SITE: ST407 WELL DEPTH (fi) SLOT SIZE link
JOB NUMBER: 8000-068 WELL DIAMETER f{in) FILTER PACK:
LOGGED BY: P. Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 196,99 DATE STARTED: 6/18/66
DRILLED BY: Hughes Drilling CASING STICKUP {in}: O DATE COMPLETED: B/18/86
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY. P, Ribbens NORTHING: 28534085
’ EASTING: 1674697.9
. . & 7]
> : o. - _— Q 7]
= |EI& 2 |F|sjE|a]|=
a 1212l o || g =i P DESCRIFTION AND REMARKS WELL DIAGR
g-iwlo] £ 1Zl8 ||y |=
Bl s G e|s |28
HOTPZOSS| 42] 4.8 1 o GW | Medium brown SANDY GRAVEL (GW), well graded, ciast supported liron
25021, O oxide staining), broken cobbles, dense, damp, odor at 20 feet not at 22
ON 0 4 1 feet.
O
- A -
O {
K> > -
0
0 4 E
07
% S5 34 2.2 O a 7] SANDY GRAVEL (GW), broken cobbies, few fines, iron oxige staining on
Rel sand, gense, no hycrocarbon odor.
0 4 .
07
=3 i -
04
C.q -
O (
O - a .
Rel;
o s| 35|04 [
j S 4 [« o] SW | GRAVELLY SAND (SW), well graded, few fines, trace sitt and coal, dense,
[* .. damp to moist.
» @ "
o ..
R E =
o .
..
o . - “
. *
. .- .
ERE
> ..
¥ MOTPZQASS: 24/ 00|« 1 Lithology same as above, light gray-brown, damp to moist, slght
28036, . hydrocarben odar in sieeve at 36.5 feet no odor in shoe.
GN 70' . -
. .
..
. . T
. 8
- e . 4
LN
R ol .. A, -
-
v 7--
40 oW
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BORING LOG

CLIENT: US AIR FORCE

PROJECT NAME: SERA IV

SITE: ST407

JOB NUMBER: 2000-088

LOGGED BY: P. Moore APPROVED BY: P. Ribbens
DRILLED BY: Hughes Drilling

METHOD: 4.25 in. HOLLOW STEM AUGER

BORING NUMBER: 407PZ02

BORING DEPTH [fth 42 SCREEN LENGTH (ft)
BORING DIAMETER {ink 8 SCREEN TYPE:

WELL DEPTH [ft) SLOT SIZE {ink

WELL DIAMETER lin) FILTER PACK:

REFERENCE ELEVATION (ft): 19989 DATE STARTED: 6/18/86
CASING STICKUP (in). € DATE COMPLETED: 6/18/96
FIELD PARTY: P. Ribbens NORTHING: 26534085

EASTING: 1674697.8

. . s %)
t_1E|G] 2 |Z|s|8lal3
& ® g g & g:_- = ; ; 3 DESCRIPTION AND REMARKS WELL DIAGRAM
lud —
S |C|g| A || 8|5 |23
88; 27103 _'OO GW [ SANDY GRAVEL (GW), gravels to cobbles, coal abundant, medium dense,
o (] moist to saturated, capillary fringe.
4 -
v KoY,
End of boring at 42 feet. ]
Boring completed as a piezometer,
45— - —]
50— - o
55— - -
80— - -




PIEZOMETER DIAGRAM BORING NUMBER: 407PZ02
CLIENT: U.S. AIR FORCE BORING DEPTH (#H): 42 SCREEN LENGTH {f):
PROJECT NAME: SERA IV BORING DIAMETER (in): 8 SCREEN TYPE:
SITE: 57447 WELL DEPTH {ft): SLOT SIZE {in):
JOB NUMBER: 9000068 WELL DIAMETER (in): FILTER PACK:
LOGGED BY: P. MOORE APPROVED BY: P. RIBBENS REFERENCE ELEVATION (#1):199.99 DATE STARTED: 6/18/96
DRILLED BY: HUGHES DRILLING CASING STICKUP (in): O DATE COMPLETED: 6/18/96
METHOD: 4.25 IN. HOLLOW STEM AUGER FIELD PARTY: D. MeGEE NORTHING: 2653408.5
EASTING: 1674697.9
TOP OF STEEL GUARD PIPE
T
%.1,: [ —% - GROUND SURFACE (G.5.)
CONCRETE PAD . TR e
"?ﬁ:?\% SR
R RS oS ot \
DEPTH FROM :\‘&\Q\\ ,- >\>\ BOTIOM OF STEEL GUARD PIPE
GROUND SURFACE (FT.) }:1\} § § -
BN e ,
X RO
\“}\\y . kazmomn‘ SLURRY GROUT
BENTONITE
11
127
13 SAND PACK
BENTONITE
23
SAND PACK 24’
25’
BENTOMITE
357
36’
370 SAND FACK
- SCIL VAPOR COLLECTION SCREEN (1ve)
42 BOTTOM OF BOREHOLE

DRAWING: 407pz02 DISK: 181/88 C/5C: 111
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l Fage 1of 3
CLIENT: US AIR FORCE BORING DEPTH {fi}: 45 SCREEN LENGTH (ft)
PROJECT NAME: SERA IV BORING DIAMETER (in): 8 SCREEN TYPE:
l SITE: 57407 WELL DEPTH [fi): SLOT SIZE link
JOB NUMBER: 8000-068 WELL DIAMETER (ink FILTER PACK:
LOGGED BY: P. Moore  APPROVED BY: P. Ribbens AEFERENCE ELEVATION {ft: 200.Bt DATE STARTED: 6/18/96
I DRILLED BY: Hughes Driliing CASING STICKUP (in) © DATE COMPLETED: ©/18/88
METHOD: 4.25 in. HOLLOW STEM AUGER : FIELD PARTY: P. Ribbens NORTHING: 2653272.4
l EASTING:  1674687.4
. . o 7
- 1ziE S |E|E|E|3|¢
uat S it Laus s =Y 4] -
& u o] 2 ™~ ol 81 =1 %) DESCRIPTION AND REMARKS WELL DIAGRAM
W—lih|o| % E| S o & =
T GNW
O
l . 0. 4 1 Asphalt surface (8 inches)
ReXi
-t O ‘_ a -
O
A KD a -
Rl
. 2 4 .
l
5 407P20SS| 32 18 O o 1 Brown to gray brown SANDY GRAVEL {GW), medium to coarse sand,
3508, b O dense, damp to dry, no odor.
: ON . d 4
1 o
3 B
Ry,
> 4 .
I
O A o
RN
16 ss| 33| 032
2 ]+ e | SW | Gray-brown GRAVELLY SAND (SW), angular gravel (40X}, dense, damp,
s no odor.
L -
I . -
. __
. .
..
od 7- - ]
_c’ .-
l o .. -
. -
. ¢ -
55 S5 20| 12 |+ e 7 Lithology same a5 above, trace iron oxide staining, trace coai, medum
I . . dense, damp, no odor.
. e -
e .
4" .-
. .- .
l « @
. e .. N
. B
e . V. v -
‘-' L B
o .
20—
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CLIENT: US AIR FORCE BORING DEFTH (ft): 45 SCREEN LENGTH (1)
PROJECT NAME: SERA IV BORING DIAMETER fink B SCREEN TYPE: l
SITE: ST407 WELL DEPTH (i) SLOT SIZE {in):
JOB NUMBER: 8000~068 WELL DIAMETER (in) FIL.TER PACK:
LOGGED BY: P.Moore  APPROVED BY: P.Ribbens  REFERENCE ELEVATION (ft): 200.8! DATE STARTED: 6/18/96 '
DRILLED BY: Hughes Drilling CASING STICKUP (in); © DATE COMPLETED: 6/i18/88
METHOD: 4.25 in, HOLLOW STEM AUGER FIELD PARTY. P. Ribbens NORTHING: 2853272.4
EASTING: 1674607.4 '
. . ] 7] -
> : a | - o
= |Z|5| 2 [F|sE1g)|2
a8 % 2 o a % - T [E) DESCRIPTION AND REMARKS WELL DIAGR
5183/ £ 2|32 |2 2
g v |6l @ | & e 2
SS| 44| 1.8 |. »-|] SW | SAND (SW), well graded, with gravel and broken cobbles (40X}, close to
o .. a silty sand {large X of fines), dense, dry. l
. » 1
o ..
ERE N
. ..
. N X
- e Ny
R
i e .. - .
R
o .
% SS| 42/ 15 T4 GW | SANDY GRAVEL (G}, well graded, angular gravel lo 30-40mm, few fines,
O iron oxide stained weathered clasts of gravel, dense, damp, no
S ‘1 hydrocarbon ocor.
07
° 4 .
Y
KO a -
Ry
SR
ReX
3 S5| 39/ 0.3 L7 TSW [ Light gray-brown GRAVELLY SAND (SW), well graded sand. trace silt,
& v dense, damp, no hydrocarbon odor,
. .- b
o ..
. __
e ..
‘-‘ *
.. E
‘-‘ LN
. . o
_c' -
3% o
S8 3B/ 00~ o ew Gray-brown SANDY GRAVEL {GW), subangular gravel {o 40mm, trace silt,
O gamp, no hydrocarban odor.
K0, - o =
0O
o5 a -
ReX|
. 0 -
0O
J IR
O
40 W
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CLIENT: US AIR FORCE BORING DEPTH ({ftk 45 SCREEN LENGTH (fi):
PROJELCT NAME: SERA IV BORING DIAMETER (ink B SCREEN TYPE:
SITE: S8T407 WELL DEPTH (fi): SLOT SIZE (in):
JOB NUMBER: 8000068 WELL DIAMETER (in) FILTER PACK:
LOGGED BY: P. Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 200.81 DATE STARTED: 6/18/96
DRILLED BY: Hughes Drilling CASING STICKUP (in):: 0 DATE COMPLETED: 6/18/86
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: P.Ribbens NORTHING: 2§583272.4
EASTING: 16874687.4
. . 01w
. -1 5
= _|z|E| ¢ |Z{E|§8|a]%
E @ % g % a g x= = o DESCRIPTION AND REMARKS WELL DIAGRAM
hall BTTR R &1 =1l o [’ a. o
R EEIEERE AR
O7PZUSS| 28/ 0.0 |« = ] SW | GRAVELLY SAND {SW), trace fines, abundani coal, medium dense, damp.
35041, . .
ON DN
. .-
. i
¥ A
_-‘ .-
- ‘ " ) -
'c- [ B
- e v -
_-‘ -
o o
45 -
E£nd of boring at 45 feet.
Boring completed as a piezometer.
50— N
55— .
B0~ b




PIEZOMETER DIAGRAM BORING NUMBER: 407PZ03

CLENT: U.S. AIR FORCE BORING DEPTH (ff): 45’ SCREEN LENGTH (#t):
PROJECT NAME: SERA IV BORING DIAMETER (in): 8 SCREEN TYPE:
SITE: 57407 WELL DEPTH (ft): SLOT SIZE (in):
JOB NUMBER: $000-068 WELL DIAMETER {in): FILTER PACK:
LOGGED BY: P. MOORE APPROVED BY: P. RIBBENS REFERENCE ELEVATION (ft):200.81 DATE STARTED: 6/18/96
DRILLED BY: HUGHES DRILLING CASING STICKUP (in): O DATE COMPLETED: 6/18/98
METHOD: 4.25 IN. HOLLOW STEM AUGER FIELD PARTY: D. McGEE NORTHING: 2653272.4
EASTING: 1B674697.4
TOP OF STEEL GUARD PIPE
wCK\g
odu:'_ _m T GROUND SURFACE (G.5.)
CONCRETE PAD - T o e
§ % " §
é\\; o X ’\
o 4 ’ b
DEPTH FROM Q}z\i L N BOTTOM OF STEEL GUARD PIPE
GROUND SURFACE {FT.} atet el {
\—— BENTONITE SLURRY GROUT
BENTONIT
110 ENTONITE
12°
13" SAND PACK
BENTONITE
23
SAND PACK 24
25’
BENTONITE
35 _
y A. 36’
37 SAND PACK ‘
"N SOIL VAPOR COLLECTION SCREEN (Tre)
45 BOTTOM OF BOREHOLE

DRAWING: 4075t00Z  DISK: 181/98 C/8C 14
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BORING LOG

CLIENT: US AlR FORCE
PROJECT NAME: SERA IV

SITE: ST7407
JOB NUMBER: 9000~068
LOGGED BY. APPROVED BY: P, Ribbens

DRILLED BY: Hughes Drilling

P. Moore

BORING DEPTH (fth 43
BORING DIAMETER (ink 8
WELL DEPTH {(fi):

WELL DIAMETER (in):
REFERENCE ELEVATION (ft):
CASING STICKUP {ink 0

BORING NUMBER: 407PZ04
SCREEN LENGTH (ft)
SCREEN TYPE:
SLOT SIZE {in)k
FILTER PACK:
20124 DATE STARTED: 6/18/88
DATE COMPLETED: 6/18/96

METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: P. Ribbens NORTHING: 2653270.1
EASTING: 1874559,
. . £ w;
- - al - e 8 17}
= _|Z|5] 2 [Fl&|8|als3
a o % 3 o o g — = &1 DESCRIFTION AND REMARKS WELL DIAGRAM
grlwiel & |Z/81e]%1=
~ . GW
. O
-] S " Asphait surface (6 inches).
ReN
- - 4 _
b O
- 04 A
O
- 0. 4 i
Y
§ S8 3300 O - d 4 Light gray-brown SANDY GRAVEL (GW] angular gravel to 35mm with
RON( broken cobbies, well graded sand, trace sill, dense, damp,
=} a i
O
°q -
4
© 4 -
O
Q. A .
b O
o -
i §5; 34| 0.0 O‘Z(’ 9 Lithology same as above, trace iron oxide staining, cobble in shoe.
C g 1
ReX
W
b O
Y
O
C 4 -
Rel
15 =
07520 §5) 27| 14 | S¥ | Light Drown-green GRAVELLY SAND [SW), well graded sand, few fines,
A%Niﬁ. . coal present, medium dense, damp to moist.
o . 1
1 .c -
.'V . : -l
od .- .
_'A -
- le '- . wd
LA
- iR .
. 8-
e ..
20~ - o
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BORING LOG BORING NUMBER: 407PZ04

CLIENT: US AIR FORCE BORING DEPTH {ft): 43 SCREEN LENGTH (ft):

PROJECT NAME: SERA 1V BORING DIAMETER (in): 8 SCREEN TYPE:

SITE: S5T407 WELL DEPTH (ft) SLOT SIZE (ink

JOB NUMBER: 800G~068 WELL DIAMETER {in): FILTER PACK:

LOGGED BY: P. Moore APPROVED BY. P, Ribbens REFERENCE ELEVATION (fth 20124 DATE STARTED: 6/19/96

DRILLED BY: Hughes Drilling CASING STICKUP (in): O DATE COMPLETED: 6/18/96
FIELD PARTY: P. Ribbens NORTHING: 2653270.1

METHOD: 4.25 in. HOLLOW STEM AUGER
EASTING: 1874858

DESCRIPTION AND REMARKS WELL DIAGR

CEPTH
feet
LENGTH
PIO {ppm}

SAMF, TYP,
SOIL CLASS

RECOVERY
SAMP, NO,

=| BLOWS/FT,

Chve brown BRAVELLY SAND {GW), angular gravei well graded, medium to
coarse grained sand, few fines, clast supported, medium dense, damp to

moist.

o
=
@
x

in

n

SR R o
OO 7O | GRAPHIC LOG

SO D
oo

)
% SS| 13| 08 [\ SW [ oiive brown-green SAND (SW), with little gravel, well graded, abyndant
. . coal between 25.8 feet and 26.8 feet (with no gravel),

3¢ S5| 42| 00]. e 1 Olive green GRAVELLY SAND (SW), 4 inch lense of pure sand, irace coal,
o . gense, dry to damp, no hydrocarbon odor.

» ss| s3f0.3

@
x

Olive green-brown SANDY GRAVEL (GW), well graded, few fines, very
dense, damp, he odor.

e D e B e D e B
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BORING LOG

CLIENT: US AIR FORCE

PROJECT NAME: SERA TV

SITE: S7407

JOB NUMBER: 8000-068

LOGGED BY: P. Moore APPROVED BY: P. Ribbens
DRILLED BY: Hughes Drilling

METHOD: 4.25 in. HOLLOW STEM AUGER

BORING NUMBER: 407PZ04

BORING DERTH (ft) 43 SCREEN LENGTH {ft}.
BORING DIAMETER {in): 8 SCREEN TYPE:

WELL DEPTH {fi) SLOT SIZE (ink

WELL DIAMETER (in): FILTER PACK:

REFERENCE ELEVATION (ft): 20124 DATE STARTED: 6&/18/98
CASING STICKUP (in): 0 DATE COMPLETED: 6/18/96
FIELD PARTY: P. Ribbens NORTHING: 2853270.1

EASTING: 18746581

. . Blw —
b ad e a. — - M)
z_|Z15 € |ZjL|E]lc]=
EolgiEl o | EITIEIC DESCRIPTION AND REMARKS WELL DIAGRAM
w2 el = =] O o § & =
=] b i g = o = <l o)
@ T B -
OIPZ0SS] 30| 0.0 o GW | Clive green—brown SANDY GRAVEL [GK}, coarse to medium sand, few
45041 Rel fines, iron oxi¢e staining and coal abundant, medium dense, wel.
ON .4 - Soil Classification at 40.5 feet:

O Gravel 67.5%

by 4 Sand 28.2%

o9 St 3.3% —
3 © 4

Eng of boring ai 43 feet.
Boring completed as a piezometer.

45t -
LIss -
95— -
80~ -




PIEZOMETER DIAGRAM BORING NUMBER: 407PZ04

CLIENT: U.5. AIR FORCE BORING DEPTH (ff): 43' SCREEN LENGTH (ft):
PROJECT NAME: SERA iV BORING DIAMETER (in): B SCREEN TYPE:
SITE: ST407 WELL DEPTH (ft): SLOT SIZE (in):
JOB NUMBER: 9000-0BB WELL DIAMETER (in): FILTER PACK:
LOGGED BY: P. MOORE APPROVED BY: P. RIBBENS REFERENCE ELEVATION {f1):201.24 DATE STARTED: 6/19/96
DRILLED BY: HUGHES DRILLING CASING STICKUP (in): D DATE COMPLETED: 6/19/96
METHOD: 4,25 IN, HOLLOW STEM AUGER FIELD PARTY: D. McGEE NORTHING: 2853270.1
: EASTING: 1674659.1
TOP OF STEEL GUARD P
wcx\ /
oa"; - % P GROUND SURFACE (G.5.)
CONCRETE PAD : : O &
x\
DEPTH FROM SIS N ekl BOTTOM OF STEEL GUARD PIPE
GROUND SURFACE (FT.) RO ets it St '
RS RN T \\)?\
W \-agnmm{ SLURRY GROUT
BENTONITE
11!
12
13 SAND PACK
BENTONITE
23
SAND PACK 24
25
BENTONITE
35
SAND PACK 36
37 e
™ soiL VAPOR COLLECTION SCREEN {TYP)
43 BOTTOM OF BOREHOLE

DRAWIMG: 407pa04 DISK: 181/98 [/SC: 111
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BORING LOG BORING NUMBER: 407WLO!
CLIENT: US AIR FORCE BORING DEPTH (ft) 47 SCREEN LENGTH {ft) 10
PROJECT NAME: SERA IV BORING DIAMETER (in}; 8 SCREEN TYPE: Sioiied PVC
SITE: 57407 WELL DEPTH {fth 40.28 SLOT SIZE {in): 0.02C
JOB NUMBER: 8000-068 WELL DIAMETER (ink 2 FILTER PACK: 10-20 Colorado Sand
LOGGED BY: P. Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION {ft): 200.40 DATE STARTED: 6€/17/08
DRILLED BY: Hughes Drilling CASING STICKUP (ink: O DATE COMPLETED: 6/17/86
METHOD: 4.25 in. HOLLOW STEM AUBER FIELD PARTY: D. McGee NORTHING: 26533183
EASTING: 1874696.5
d ol leilw .
EHEREIEHE
=Blelzl & X g 2z 8 DESCRIPTION AND REMARKS WELL DIAGRAM
-~ O ola | Z
STISIE| 5 |G| 85|23
~ 9 GW L —1
o 1
7 C. 4 | Gravet surface. ZI7Z
o 1
- 0. 4 - ——— g 'é
o 1
l Cod ] N
b S r
] Y n
38 n
5 S5 5 |6L4 ‘60 4 Medium brown SANDY GRAVEL (GW) trace iron, loose, dry. é g
s " i ? é
9 Z7
o R
b R
v 77
© 7R
- n
P 1
o 1
o L YU 7
o3 77
! .y
LY s5| 2efzo8| .4 7] Green-gray SANDY GRAVEL (GW), well graded, clast supporied, gravel < 5 ?
OO( to cobbies, damp o moist, staining and strong hycrocarbon odor. & é ?’
o] ] T
D 7z
o - 1
O 7N
0 70
5 1
o] 1 1
0 n
S 7z
3 o7WLGSS| 24/302f ] | Green-gray SANDY GRAVEL (GH), well graded, gravel 10mm to broken é é
15018, o ;c cobbie size, little fines, medium fines, pockets of moisture, staining and Z ;ﬁ
ON - - o - hydrocarbon odor. ? é
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BORING LOG BORING NUMBER: 407WL0! [}

CLIENT: US AIR FORCE BORING DEPTH (fth 47 SCREEN LENGTH (ft) 10

PROJECT NAME: SERA 1V BORING DIAMETER f{ink 8 SCREEN TYPE: Slotted PVC

SITE: ST407 WELL DEPTH (fi} 40.25 5L0T SIZE {in): 0.020 l
WELL GIAMETER lin) 2 FILTER PACK: 10-20 Colorado Sand

JOB NUMBER: 8000-068
LOGGED BY: P. Moore APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 200.40 DATE STARTED: 6/17/96

DRILLED BY: Hughes Drilling CASING STICKUP (in} O DATE COMPLETED: 6&/17/66 l
METHOD: 4.25 in. HOLLOW STEM AUBER FIELD PARTY: [. McGee NORTHING:  2653318.3
’ EASTING: 167468685 l
. | . s ] %) e
b : [~ . [ = L] 17,1
= _(ElE| 2 |Z{& | E|lo]=
E z % c::'» % o % - T o DESCRIPTION AN REMARKS WELL DIAGRA'
bl FTTR N F1 01 oo |
SR A |58 |5 E 8
S5| 37192 o 6M | Sray-green SANDY GRAVEL (GW), well graced, subrounded gravel, trace
O silt, iron oxide clasts, hydrocarbon odor.
O .4 7 Seil Classification at 20.5 feet:
O Gravel 64.6%
ks - - Sand 28.8X
. A St 5.5% -
O
2 4 e
O
4 §
% 8§81 331349 O - o T SANDY GRAVEL (GW), subanguiar gravel to 40mm - predominantly <20mm, &
© { medium to coarse sand, moist to wet, stight odor, (};
S - 5,
Rey
o - o N
ReX:
S A
o
K> A N
o
< i
30 L.
S5| 38)30.41.75 5w Ofive green-brown SAND (SW), with gravel, little fines, {race iron oxide, -]‘
. - dense, camp, some odor. T
) “ R e
e E ©
.. F <
. . . Eg
... ] % :‘S
& .. . =
vel ® @
o . N o -
: & %
. 4. -6 _:6.
i - [
3% 55| 36/338f. s P Lithology same as above, coal, ader possibly hydrocarbon ;: o
e » oy
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BORING LOG
CLIENT: US AIR FORCE
PROJECT NAME: SERA 1V
SITE: ST407

JOB NUMBER: 8000-068
LOGGED BY:
DRILLED BY: Hughes Drilling
METHOD: 4.25 in, HOLLOW STEM AUGER

P. Mopore APPROVED BY: P. Ribbens

BORING NUMBER: 407WLO!
SCREEN LENGTH {ft): 10
SCREEN TYPE: Slotted PVC

BORING DEPTH (rt) 47
BORING DIAMETER ()} B
WELL DEPTH (ft): 40.25 SLOT SIZE (in): 0.020
WELL DIAMETER {in): 2 FILTER PACK: 10-20 Colorade Sand
REFERENCE ELEVATION (fi): 200.40 DATE STARTED: 6/17/86
CASING STICKUP (ink O DATE COMPLETED: 6/17/96
FIELD FARTY: 0. McGee NORTHING: 2653318.3

EASTING: 16746965

. e 18| ——
r|&El ¢ (S| & El o] ¢
e = R A N - -
a g g 3 % a g’ = Q DESCRIPTION AND REMARKS WELL DIAGRAM
- & Xxi O £ & =
= 1=lg 8 (32|55 ¢8
OTWLO SS| 45080.4~_ & GW | Green-brown SANDY GRAVEL (GW), 45% well graded sand, dense, iron | — | W
15041 O oxide staining on gravel R
ON AW B -
el ®
g k> S i)
. B i
O =
e d %
04 %
3 | s
o ©
: ReX( Q.
4 - S-
ss; 28 - & SW | SAND (SH). well graded, saturated &
i -l . -"‘
« & -
» .-
PR 1
End of boring at 47 feel.
Boring completed as a biovenling well.
50— ]
551 y
B0 "




APPENDIX C

ANALYTICAL DATA

AFIDs 575, 576 and 578

ST407




SITE ST407
SOIL CONTAMINANT ANALYTICAL RESULTS
SAMPLE 1D LABTS T WMATRIX | ANALYSIS | PARAMETER RESULT UNME T MRC T MDL DL | DATE |

407BH015026.0N ASE030805 50 1AK101 GRO sU MGKG 5 03] 1 | 8/19/96
407BH015026.0N A96030805 SO JAKH2 DRO 100U MG/KG 10 5] 1 i B/18r96
407BHO1S026.0N ASG030805 SO |AK103 RRO 40| MG/KG 40 200 1 i 61819
407BH015026.0N ASB030805 S0 E160.3M Solids, Percent 94 4 PERCENT 1) 0 1 REER
407BH01S026.0N ASE030805 S0  [SWBOR0A  Benrene 0.05(U MG/KG 005! D01 1 | 6/18/96
4G7BHO015026.0N AS6030805 SO ISWB020A  |Ethylbenzene 0051 MGKG 005, 001: % | 6/19/96
4G7BHO15026.0N ABB030805 S0 SWEBG20A  {Toluene 0.05{U MGG 005 0017 1 6/19/96
407BH015026.0N AS6030805 50 SWBC20A  {Xylenes 0.05:U !MGJ'KG 005 003} 1 6/19/96
2076H015026.0N DUP_|AG6030807 0 AKION GRO S0 MGKG E[ o8] 1 | 51996
AD7BHOIS026.0N DUP |ASG030B07 SO AK102 DRO 101) MG/KG 10 5 1 6/19/86
407BH01S026.0N DUP |AB6030807 50 |AK103 RRO 401U |MG/KG 40 200 1 | 6M9/86
40TBHO1S026.0N DUP_|AS6030807 S0  |E160.3M Soiids, Percent 96.2 IPERCENT [] 0] 1 | 6/19/96
A07BHE15026.0N DUP |A96030807 SC  |SWB020A  |Benzene 0.05:1  IMG/KG 005 001 1 | 6/19/86
407BHC15026.0N DUP 1AS6030807 SO |SWS8020A  |Ethylbenzene 0.051U IMG/KG 005/ D0O1] 1 | 6/19/96
407BH018026.0N DUP 1AS6030807 S0 SW8020A  {Toluene 0.05:U MGG 0.058! 001] 1 6/18/96
407BH01S026.0N DUP 1A96030807 SO |SWBD020A  Xylenes 005U MGG 0.05 003: 1 | 6/19/96
407BH01S036.0N ASE030808 [3] AK101 GRO 5|u MGG 5 0.3: 1 6/19/96
407BHO15036.0N AGED30806 50 AK102 DRO 10U MG/KG 10 5; ¢ 6/19/96
407BHO1S036.0N ASE030B0E 50 AK103 RRO 40{U MG/KG A0 200 1 5/19/96
407BH015036.0N ASE030806 S0 |E160.3M Solids, Percent 96.2 PERCENT [ Qi 1 [ eroms
407BHO1S036.0N AS6030806 S0  [SWB020A  [Benzene 0.05/0 MG/KG 0051 001; % | 6/19/96
407BH015036.0N AS6030806 SO |SWB020A  |Ethylbenzene 0.051U MGKG 0.05; 001 1 | 6/19/96
407BH01S036.0N AI6G030806 S0 SWBOZ20A  Toluene 0.05{U MG/KG 005 001 1 6/15/96
407 BHB1S036.0N AS6030808 SO SWa020A  iXylenes 0.05iU MG/KG 005 003 1 6/19/896
4G7ER ATE0ZET08 W AKTO GRO s0jU [OGIL 50 51 1 | 6117/96
A07ER ABE029709 W SWBOZ20A  {Benzene 0.5{U UGL 0.5 2] 1 6/17/96
A07TEB AS60258709 W |SWBCZ20A  |Ethyibenzene T 1 0.2( 1 | 617595
S07ER ABB028708 W SWBOZ0A  |Toluene iU UGIL 1 0.2l 1 6/17/86
A0/EDR ABE029708 W SWEO20A | Xylenes 1L UGA. 1 04| 1 5/17196
407PZ015036.0N ASE029701 50 [AK1IY GRO S|l MG/KG 5 03] 1 | 6/17/96
4G7PZ01S036.0N ASB028701 SO AK102 DRO 28 MG/KG 10 &1 1 T &/17ee
407PZ015036.0N AS6029701 S0 AK103 RRO 40|U MGKG 40 201 1 6/17/96
407PZ01S036.0N ASED20701 S0  |E160.3M Scligs, Percent 963 PERCENT 1] o 1 | 81706
4C7PZ018036.0N ASE029701 S0 [SWBD20A |Benzene 0.05{U MG/KG 005 004 1 | B817/88
407PZ01S036.0N ASE026701 S0  |SWBO20A  [Ethylbenzene 0.05|U MGKG DO5| 0.0t 1 [ &6M7/98
407PZ01S036.0N ABEO29701 S0 [SWB020A iToluene 0.05|U MGG 005 004 1 | 8M7/96
407PZG1S035.0N ASE028701 S0 [SWBO20A  [Xylenes 0.05{U MGG 0.05] 0.03] 1 % &/17/88
407PZC1S041.0N ADB028702 50 AKIDY GRO 5:U MG/KG 5 03 1 6/17/86
407PZE1S0O41.0N ASEG29702 80 AK102 DR 13 MG/KG 10 51 1t | &/17e6
A07PZ01S041.0N AGE020702 80 AK103 RRO 49| IMG/KG 40 200 1 B/17/06
407PZ01S041.0N ASB028702 S0 E160.3M Soiids, Percent §7.7 iPERCENT [1] 1 1t 617198
407P2015041.0N ASB6020702 SO {SW8B020A  [Benzene 0.05|4  IMGIKG 0051 0.01] 1 | 6/17/96
407PZ01S041.0N ABE029T02 S0 SWS020A  [Ethylbenzene .05 IMGIKG 005! 0011 % 6/17/96
AG7PZ01S041.0N AGB0ZG7 02 50 [SWBD20A [Tolueng 0.0510  |[MGIKG 0.05] 0.01; 1 | 6/17/86
407PZ015041.0N ASB029702 50 SWB020A [ Xylenes D.05{U MG/KG 0.05 003! 1 6/17/96
407PZ025021.0N ABE030301 S0 AKID1 GRO 5il) MGG s 0.3 1 6/18/96
407PZ025021.0N ABBD30301 50 AKT02 DRO iU MGIKG 10 5001 5/18/96
407P2025021.0N ASE0IGI0 50 AK103 RRO 401U MG/KG 40 20 1 6/18/96
407PZ025021.0N ASEHICIM S50 IE160.2M Solids, Percent 90.5 PERCENT [+] o] 1 [ &/8/96
407PZ025021.0N A96030301 50  [SWBQ20A  [Benzene 0.051U MGKG 0.05{ ©001] t | 6M8/96
407PZ025021.0N ADEOI03N SO |SWBO20A  iEthylbenzene 0.05iU MGIKG 0.05] 001] t | 6/18/86
407PZ0ZS021.0N ABE030301 SO [SWB020A  [Toluene 0.051U MG/IKG 0.05] 001 t | &8M8/86
407PZ025021.0N AGEG30301 SO [SWB020A  Xylenes 0.05]U MG/KG 0.05] 0837 7 [ 8/18/96
407PZ025036.0N AS6030302 SO JAXI)Y GRO 5{U MG/KG 5 03 1 | 61B/86
407PZ025035.0N AS6030302 SO [AX102 DRO 16U [MGKG 10 5] 1 i B/1B/9S
407PZ025036.0N AS6030302 SO |AKI03 RRO 40jU MGIKG 40 28] 7 | 8MB/9E
407PZ025036.0N AS5030302 50 E160.3M Solids, Percent 96.6 PERCENT ] Q] 1 £/18/968
407PZ025036.0N A96030302 SC  |SWBOZ0A  [Benzene 0.05)U MGIKG 0.05) 001] 1 | 6/18/96
407TPZ025036.0N ASED30302 SO |SWsB020A  [Ethylbenzene 0.05!U MG/KG 0.05] 0D 1 | 6/18/96
407PZ025036.0N AZB030302 S0 SWB020A [ Toluene 0.05{U MG/KG Q.05 001 % 6/18/96
407P2025036.0N ABED30302 S0 [SWB020A  iXylenes 0.05{L MG/KG 0.05] 0.03] 1 | §/18/86

NOTES:

MRL = Mathod Reporting Limit

MDL = Mathod Detection Limit

U = Not-detectad at MRL.

B = Analyle detacted in associated blank.

J = Vajue considersd an estimate vaiue.

Dii = Difution. Page 103 r\aagecommomBO00-D8MSERAL US XLEWOT_F



NOTES:

MRL = Method Reporting Limit.
MDL = Method Detection Limit.
U = Not-detectad st MRL.

SITE ST407
SOIL CONTAMINANT ANALYTICAL RESULTS
SAWPLETD TASTS [ WATRIX | ANALVSIS | FARANCTER TRESULY URITS [ MRL ] MOL TBIL [ DATE
407PZ035041.0N ABG030306 S0 1AKIDY GRO 5l MG/KG 5 03] 1 EITB/96 |
407PZ035041.0N ASEO30306 S0 AK102 DRO 280 IMGKG 10 5 1 6/18/86
407PZ035041.0N ASG0O30306 S0 AK103 fﬁ"ﬁo 180 IMGKG 40 200 1 8/18/96
407PZ03S041.0N ASED30306 SO E160.3M Solids, Percent 80.1 IPERCENT [+] al 1 6/18/86
407PZ0AS0O41.0N ABE030306 S0 SWEOZ0A  :Benzene D.06|4 iIMGKG 005, 001 1 /18796
407PZ035041.0N ASE030306 S0 SWEHO20A  Fthylbenzene 0.05(U IMG/KG 005! 001 1 6/18/86
[407PZ03S041.0N ASB030306 SO SWE020A :iToluene 00510 iIMG/KG 0.05] 001 1 6/18/96
407PZ03S041.CN AGE030306 S0 SWH020A  ylenes 0.05|U IMG/KG 0.05] 0.03] 1 6/18/96
|
407P203S06.0N AZ6030305 80 AKID1 GRO 5|0 IMGIKG 5 0.3 1 6/18/95
[407PZ03506.0N ADEBO30INS $0 AK102 DRO 10U IMG/KG 10 5 1 6/18/96
407PZ03508.0N ABBO30305 50  AK103 RRO 4014 MG/KG 40 201 1 B/18/96
407PZD3ISO6.0N ADE030305 S0 E160.3M Solids, Percent 87,2 PERCENT ] 01 1 E/1B/05
407PZ03506.0N ASB030305 50 SWB020A |Benzene 005U MG/KG 0.05{ 0.01} 1 6/18/96
l407PZ03S06.0N AS6030305 50 SWED20A  |Ethylbenzens 0.05{U) MG/KG 005 001] 1 B/T8/95
407PZ03506.0N A98030305 SC SWE020A  |Toluene 0.081U MG/KG 005 0.01) 1 6/18/96
407P203506.0N ADE030305 S0 SWE020A  Xylenes 0.05|U MG/KG 005 003 1 6/18/96
407PZ04S016.0N AS6030801 S50 AK101 GRD 51U MG/KG 5 03[ 1 6/19/96
407PZ04S016.0N ASE030801 SO |AK102 DRO 104U MG/KG 10 51 1 6/18/86
407PZ045016.0N ASGO30801 S0 AK103 RRO 40U MG/KG 40 20: 1 6/15/06
407PZ04S0O16.0N AS8030801 S50 E160.3M Solids, Percent 96.9 PERCENT 0 0 1 6/16/86
407PZ04S016.0N ABB030801 50 SWEBO20A  |Benzene 005U [_MGI'KG 0.05;f 0.01: 1 6/19/96
507 PZD45016.0N AB6030801 SO SW8020A  |Fthylbenzene 0.05{U !__MGIKG 0.05] 0.01F 1% 6/18/86
407PZ045016.0N AS6030801 SO SW8020A  [Toluene 00510 IMG/KG 085 o004 4 6/19/06
4C7PZ045016.0N A96030801 50 SW5E020A  iXylenes 0.05[4U IMG/KG 0.05[ 0.03] 1 6/19/96
E
407PZ045041.0N ASE030802 50 AK101 GRO 51U IMG/KG 5 03] 1 6/18/96
407PZ045041.0N ASB030802 50 AK102 DRO 28 MG/KG 10 & 1 6/19/96
407PZ045041.0N ABE030802 SO |AK103 RRO 40| MG/KG 40 0] 1 6/19/98
407PZ045041.0N AS6030802 S0 E160.3M Solids, Percent 95.9 PERCENT [1] [ 6/19/96
407PZ045041.0N AB6030802 9] SWBD20A  [Benzene 0.02(J MG/KG 0.05 003] 1 6/18/66
407P2045041.0N ASE030802 SO SW8020A  [Fthylbenzene 0.05]U MG/KG 005 001 1 5/10/96
407PZ04AS041.0N ADE030802 80 SW8020A  [Toluene 0.07(J MG/KG 005 0010 1 6/19/96
407PZ04S041.0N ABS030802 S0 SWa020A  |Xylenes 0.051U MG/KG 005 003] 1 6/19/96
407TWLG1SO16.0N ASE028703 SO {AKI GRO 233 MG/KG 5 03 1 6/17/86
407WLO1S016.0N ADB02Z8703 S0 AK102 DRO 1400 MGG 10 5 1 6/17/96
407W1,015016.0N AB6028703 50 AK103 RRO 300 MGG 40 200 1 6/17196
407WLD15016.0N ASE029703 S0 E160.3M Solids, Percent 959 PERCENT 1] 0 1 611786
407WL0150D16.0N ADBO26703 50 SWE0Z0A |Benzene 0.05:1) MG/KG 005 001 1 8/17/86
A0TWLO1S016.0N ABE028703 S0 SWEB020A  |Ethyibenzene 0.8 MG/KG 005 0.01) 1 6/17/08
407TWLO1SO16.0N AS6G28703 S0 SWEBD20A | Tob 0.6 MG/KG 005 001f 1 6/17/98
407WL015016.0N AS6029703 SO SWHO20A  [Xylenes 2.15 MG/KG 0.05/ 003} 1 5117/98
407WLO1S016.0N DUP 1A86028705 SO AR101 GRO 257 MG/KG 5 03] 1 B6/17/96
407WLD1S016.0N DUP 1ABBD29705 SO AKI102 DRO 2600 MG/KG 10 5 1 B/17186
4AD7TWLO1S016.0N DUP 1AS6029705 S50 |AKiI03 RROC 450 MG/KG 40 20] 1 6/17/96
407WLO1S0O16.0N DUP |ABEQRETDS S0 E160.3M Solids, Percent 95.5 PERCENT 0 0] 1 6/17/96
A07WLO1SO16.0N DUP |ABB029705 80 SWaG020A  |Benzene 0.15 MGKG 005 0011 1 5/17/96
A07WLO1SO16.0N DUP |ABGO29705 50 SWBL020A  [Ethylbenzene 0.8% MG/KG 005 D01 ¢ 8/17/96
407TWLD1S016.0N DUP_|ABG028705 50 SWBR20A i Toluene 0.051U MGKG 6.05] 0011 ¢ 6/17/96
407WLO1S016.0N DUP |AS6028705 50 SWBO20A [ Xyienes 2.22 MG/KG 005 003 1 8/17/96
407WLO1SO41.0N AS6029704 50 AK101 GRO 151 MG/KCG 5 0.3 % 6/17/96 |
407WLD1S041.0N ASS029704 SO AKTG2 DRO 1800 MGIKG 10 5: 1 GI17/96
40/ WLO1SC41.0N ABS028704 50 AK103 RRO 85 IMGKG 40 200 1 B8/17196
A0TWLO1S041.0N ABB028704 S0 E160.3M Solids, Percent 881 IPERCENT ] 0 1 6/17/86
407WLO15041.0N ASB028704 S0 SWED20A  {Benzene 0.05|U IMG/KG 0.05{ 001: 1 6/17/06
407WLO15041.0N ABEO29704 80 SWB020A  |Ethylbenzene 0.7 IMG/KG Q.05 001§ 1 6/17/96
A07TWLO1S041.0N ABBO25704 S0 SYWED20A  {Toluene 0.05U IMG/KG 0.05: 001 1 6/17/06
407WLO1S041.0N ASE028704 S0 SWBO20A | Xylenes 0.52 IMG/KG 0.05] 003 1 6/17/86
B = Analyte deiscted in associated blank.
J = Value considened an estimate value.
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Dl = Dilugion.
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SITE ST407
SOIL NUTRIENT ANALYTICAL DATA RESULTS
“Sampie ID Lab D |Matrix| Analysis | Parameter |Result| | Units |MRL|MDL] DIl

A07TWLO1SO16.0N AB6028703 | SO | 350.3_|Ammonium 05U mg/Kg [ 0.5 | 0.4 | 1
407WL01SO16.0N A96029703 | SO | 353.2 |Nitrate-Nitrite | 0.4|U| mg/Kg | 0.4 | 0.2 | 1
407WL01S016.0N AG6029703 | SO | 351.3 [IKN 269] [mg/Kg| 05 0.3 | 1
407WLO1SO16.0N A96029703 | SO | 150.1 |pH 77| | units | NA| NA | 1
407WL015016.0N AS6029703 | SO | 3653 |Phosphate 20U mg/Kg | 20 | 20 | 1
407WL01SO16.0N K96361401 | SO | D4129 [TOC 0.11] |Percent[0.05{0.05] 1
407WL01S041.0N AD6029704 | SO | 350.3 |Ammonium 050 mg/Kg; 05| 04 1
407WL01S041.0N AG6029704 | SO | 3532 |Nitrate-Nitrite |  0.4/U| mg/Kg | 04 | 0.2 | 1
407WL01SO41.0N A96029704 | SO | 3513 [TKN 848 | mg/Kg] 05 03] 1
207WL01SO41.0N AD6020704 | SO | 1501 |pH 86 | units | NAINA] 1
407WL01S041.0N ADBU29704 | SO | 3653 |Phosphate 20/U[ mg/Kg| 20 [ 20 | 1
407WL015041.0N K95361402 | SO | D4a129 |TOC 0.09] |Percent|0.05|0.05] 1
A0TWLO1SO41.0N DUP__1AG6029706 | SO | 350.3 |Ammonium 05U | mg/Kg| 0.5 | 0.4 | 1
207WL01SO41.0N DUP_|A96029706 | SO | 353.2 |Nitrate-Nitrite | 0.4/U| mg/Kg | 04 | 02 | 1
407WL01SO41.0N DUP_|A96029706 | SO | 351.3 |IKN 116] | mg/Kg| 05 | 0.3 | 1
207WL015041.0N DUP_|AB6029706 | SO | 150.1 |pH 8.7] | units | NA [ NA | 1
207WLD15041.0N DUP__|A9E020706 | SO | 3653 |Phosphate 201U mg/Kg | 20 | 20 | 1
407TWL015041.0NDUP |K96361403 | SO | D4129 [TOC 0.07] |Percent 0.05/0.05[ 1

NOTES:

MRAL = Method reporting Emit.

MDL = Mathod detection limif.

LJ = Not-detected at MRL.

Dit = Bikution. Page 3of 3 rigaqeicommon'S000-0BMSERA4_US XLSWGT




