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EXECUTIVE SUMMARY

The accompanying report presenis findings of the State-Elmendorf Environmental
Restoration Agreement (SERA) Phase IX Release Investigation (RI) at ST505/9 on
Elmendorf Air Force Base (EAFB). Building 14410 (formerly Building 42-300) is associated

~ with the Airborne Warning and Control Squadron (AWACS) Hangar and is situated near the

aircraft hardstands north of the East-West Runway. The site is a former fueling station for
air-to-ground equipment.

The fueling station was on the south side of the building and included three 2,500-gallon,
single-walled underground storage tanks (USTs) (Air Force Identification Numbers 306, 307
and 308") and an associated fuel dispenser island approximately 15 feet to the west. Tank
419 stored diesel, Tank 420 stored motor vehicle gasoline (mogas), and Tank 424 stored jet
propulsion fuel number 4 (JP-4). The site remained active for approximately 10 years. The
tanks, associated piping, and dispensers were removed in May 1994. During tank removali,
no feaks from the tanks were observed, and the tanks appeared to be in good condition, with
uniform surface corresion. Field screening and soil analytical results showed that
hydrocarbon concentrations in soils from the excavation were very low or non-detect. The
tank excavation was backfilled with stockpiled scils and approximately 25 yards of clean soil.

Analytical results from soil samples collected from the dispenser island indicated the
presence of contamination from petroleum, oil, and lubricant (POL) products.

The goal of the 2001 field program at ST505/2 has been to gather additional data that would
address data gaps identified by EAFB and allow for evaluation of the potential for site
closure. There were two major objectives of the SERA IX investigation at this site:

+ Delineate the exient of soil contamination in the vertical and lateral directions in
the vicinity of the dispenser island.

* Fill the following specific analytical data gaps: 1) no polycyclic aromatic
hydrocarbon (PAH) data for soil had been collected to date at this site; and 2)
previous non-detect benzene results were obtained at method recording limits
that are in excess of the Alaska Depariment of Environmental Conservation
Method Two migration-to-groundwater soil cleanup level of 0.02 milligrams per
kilogram (mg/kg) and therefore did not allow for determination of whether the
Method Two benzene cleanup level has been exceeded.

Major findings of the SERA IX investigation included the following:

! Also referred 1o as Storage Tank Management Plan (STMP) Nos. 419, 420, and 424,
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» Soil analytical data indicate that no soil samples collected from the tank
excavation, dispenser island, or downgradient of these two potential source areas
exceed the most stringent Method 1, Level A, soil cleanup standards for diesel
range organics, residual range organics, or gasoline range organics.

» Soil samples did not exceed Method I cleahup standards for PAHs.

Based on the results of the SERA IX Rl and the UST Site Assessment, and the fact that the
site falls into the OUS model area, this site is recommended for closure.

QBI00-268-400 ES-2 February 2002
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1.0 INTRODUCTION

This report presents the findings of the State-Elmendorf Environmental Restoration
Agreement (SERA) Phase IX Release Investigation (Rl) at ST505/9 Airborne Warning and
Control Squadron (AWACS) Hangar, on Elmendorf Air Force Base (EAFB: see Figure 1-1).
SERA is a cooperative agreement signed in October 1992 between the U.S. Air Force
(USAF) and Alaska Department of Environmental Conservation (ADEC).

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

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

The goal of the 2001 field program at ST505/9, which was investigated previously during the
UST Site Assessment, is to gather additional data that will address data gaps identified by
EAFB and allow for evaluation of the potential for site closure.

1.1 Report Outline

This report is divided into the following sections:

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

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

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

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

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

DB0OLG-268-400 1-1 February 2002
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Analytical results and figures for the previous investigation are presented in Appendix A.
Boring exploration logs for SERA X are in Appendix B. Appéndix C contains the completed
ADEC Matrix Score Sheet for the UST investigation. The SERA IX data assessment report
for ST505/9 includes a discussion of data quality and chromatogram interpretations and is
provided in Appendix D.

1.2 SERA Phase IX

The approach to SERA fieldwork was based on whether or not a site is located within the
groundwater modeled area (Operable Unit 5 [OUS] Model Area) of the EAFB outwash plain
(Figure 1-2). Because groundwater quality in the model area is being monitored actively
under the terms used 1o establish QUS5, SERA sites within the model area typically do not
address dissolved-phase contamination. ST505/9 is within the model area, and therefore the
investigation did not focus on the presence of dissolved-phase contaminants in groundwater,

1.3  ADEC Regulatory Requirements

State of Alaska regulations pertinent to the SERA IX Rl for ST505/¢ include the site
characterization/Bl and corrective action requirements of Tile 18 of the Alaska
Administrative Code (AAC), Sections 75 and 78.

1.4  ADEC Underground Storage Tank Regulations

For UST sites with a confirmed release of petroleum product, an Rl must be performed in
accordance with 18 AAC 78.234. ST505/9 is subject to the RI requirements of 18 AAC 78
(UST Regulations), including the soil cleanup levels published in 18 AAC 75 and commonly
known as the Contaminated Sites Remediation Program (CSRP).

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

* Soil samples must be taken 1o adequately characterize the horizontal and vertical
distribution of the release in the soil and to identify soil properties that are likely to
influence the type and rate of migration. The UST Site Assessment and the
SERA IX investigation were conducted at the site to satisfy this requirement.

0B000-268-400 1.3 February 2002
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» [nvestigation of the site geology and hydrogeology must be conducted fto
adequately characterize the horizontal and vertical distribution of the release in
groundwater and to identify the features that affect the fate and transport of the
release. The UST Site Assessment and the SERA IX investigation were
conducted at the site to satisfy this requirement.

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

» A hazard ranking evaluation must be conducted to measure the potential risk to
human health and safety and to the environment. ADEC Preliminary Risk
Evaluation form completed during the SERA Phase V RI.

1.5 Regional Geology

EAFB lies within the Cook Inlet-Susitna Lowlands, which is bordered on the west by the
Alaska Range and on the east by the Kenai, Chugach, and Talkeetna mountain ranges. The
Elmendorf Moraine traverses the base from northeast to southwest and consists of
discontinuous, unconsolidated glacial till comprising gravel, sand, and silt deposits. The
southern boundary of the Elmendorf Moraine is a ridgeline running along the north side of the
east-west runway. Underlying the glacial deposits of the Elmendorf Moraine are the shallow
marine deposits of the Bootlegger Cove Formation.

The shallow aquifer within the Elmendorf Moraine occurs from 1 to 60 feet below ground
surface (bgs). The greatest depth to groundwater is along the moraine crest, which also acts
as a groundwater divide with groundwater becoming shallower along the limbs of the
moraine (USAF 2000a). Groundwater flow is divided by the Eimendorf Moraine.
Groundwater flow direction in the Elmendorf Moraine closely matches the slope of the
surface topography, with flow to the northwest along the north edge and to the southeast
along the south edge of the moraine (USAF 2000a).

South of the moraine are sediments associated with the glaciofluvial deposits of an outwash
plain (herein called “Main Outwash Piain”), consisting of mainly unconsolidated, poorly sorted
sand and gravel with a thin overlying layer of loess present locally. Underlying the glacial
outwash deposits are fine-grained silt and clay deposits of the Bootlegger Cove Formation.
The Bootlegger Cove Formation beneath the Elmendorf Moraine is encountered between
50 and 100 feet bgs. Depth to the shallow aquifer in the Main Outwash Plain is between 5
and 50 feet bgs. The general flow direction of the shallow aqguifer in the Main Outwash Plain
is to the south and southwest, toward Ship Creek. ST505/9 is located within the Main
Outwash Plain.

(O300-268-400 1-5 February 2002
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Scuth of the Main Outwash Plain is the Ship. Creek Alluvium. The Ship Creek Alluvium is
comprised of unconsoclidated, fine- to medium-grained sands, with lesser amounts of fine-
grained gravel. The Bootlegger Cove Formation is believed to underlie the Ship Creek
Alluvium, although the Bootlegger Cove Formation is expesed only in downstream locations
(USAF 2000). Depth to the shallow aquifer in the Ship Creek Alluvium varies from zero o 10
feet bgs. The general flow direction of the shallow aquifer in the Ship Creek Alluvium closely
matches that of Ship Creek.

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

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

1.6  Site Background

Building 14410 (formerly Building 42-300) is associated with the AWACS Hangar and is
situated near the aircraft hardstands north of the East-West Runway. The site is a former
fueling station for Air-to-Ground Equipment (AGE). The fueling station was located on the
south side of the building and included three 2,500-gallon, single-walled USTs (Air Force
ldentification [AFID] Numbers 308, 307 and 308; also referred to as Storage Tank
Management Plan [STMP] Nos. 419, 420, and 424) and an associated fuel dispenser island
approximately 15 feet to the west. Tank 419 stored diesel, Tank 420 stored mogas, and

Tank 424 stored JP-4. The site remained active for approximately 10 years. The tanks,

associated piping, and dispensers were removed in May 1994. During tank removal, no
leaks from the tanks were observed, and the tanks appeared to be in good condition, with
uniform surface corrosion. The tank excavation was backfilled with stockpiled soils and
approximately 25 yards of clean soils. Soil from the dispenser island area was not excavated
(USAF 1994b). Previous investigation analytical results and figures are presented in

Appendix A.

The depth to groundwater at ST505/9 is 21.9 feet to 22.5 feet bgs. Basewide groundwater
monitoring indicates that this aquifer flows to the south-southwest in this area (USAF 1994b).
An open drainage ditch and open drain gate were located directly south of the former tanks
before the tank excavation. The nearest monitoring well included in the 1999 Groundwater
Sampling Event is OU4W-04 located approximately 300 feet east-southeast. The nearest
downgradient active well, Base Well 16, is approximately 3,750 feet southwest of the site.

Q9a00-268-400 1-6 February 2002
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There is a small stream approximately 1.25 miles south of the site. ST505/9 is located in the
Outwash Plain Groundwater Model Area.

1.6.1 Previous Investigations

UST Site_Assessment. At the time of tank removal, nine laboratory soil samples were
- collected from the site (including three from the dispenser island area). Excavation samples
were collected within 2 feet of the bottom of the tanks and less than 5 feet from either end. -
Dispenser island samples were collected within 2 feet below the piping at each dispenser.
The soil samples were submitted for analysis of total petroleum hydrocarbons-gasoline
(TPH-G), extractable petroleum hydrocarbons-diesel (EPH-D), and BTEX. Appendix A
contains a figure showing sample locations and analytical results from the UST Site

Assessment.

EPH-D was detected at 14 and 146 mg/kg in the excavation beneath the JP-4 and diesel
tanks in the southern half of the pit. TPH-G was detected at 7 mg/kg in one sample collected
from beneath the diesel tank. The mogas fuel line traversed the diesel tank at this location.
Xylene was detected at 0.07 mg/kg in this same southern corner location.

Significantly higher levels of hydrocarbon concentrations were detected from beneath the
fuel dispensers. TPH-G ranged from 16 to 3,200 mg/kg, and EPH-D ranged from 193 to
4,160 mg/kg. Benzene was detected beneath the mogas dispenser at 57 mg/kg. Toluene
was detected beneath the JP-4 and diesel dispensers at a range from 0.06 to 0.09 mg/kg,
but at 510 mg/kg beneath the mogas dispenser. Ethylbenzene was detected {140 mg/kg)
only beneath the mogas dispenser. Xylenes were detected at 0.06 mg/kg beneath the diesel
dispenser and at 720 mg/kg beneath the mogas dispenser (USAF 1984b). It was noted that
the UST Site Assessment report inconsistently identified dispenser island samples 42-300-D-
2 and 42-300-D-1. However, it is assumed that the sample location map prepared for the
report correctly identified the location of the GRO result of 3,200 mg/kg from beneath the

mogas dispenser.

SERA Release Investigation. An Rl was planned for this site during SERA Phase V (USAF
1996a) but was never completed (USAF 1999b).

1.6.2 Exceedances of Cleanup Levels

Soil. Data from the UST site assessment report (USAF 1994b) were compared to ADEC
Method One soil cleanup levels (18 AAC 75.341). The site was scored as Level D in the
UST Site Assessment report but probably should have been scored Level B, based on
additional soil type information and more accurate estimate of volume of contaminated soil.
Soil samples collected from beneath the fuel storage tanks during tank removal do not
exceed ADEC Method One, Level B soil cleanup levels, However, elevated levels of DRO
and GRO exist near the dispenser island, in excess of Method One, Level B, and Method
Two cleanup levels. In addition, these soils exceed Method Two cleanup levels for BTEX.
Tank excavation sampies did not contain reportable concentrations of benzene, however the
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maximum reporting limit (MRL) of 0.05 mg/kg achieved at that time was greater than the
current Method Two benzene cleanup level.

1.7  Objectives of SERA IX Investigation

Based on a review of general site plans and the results of the UST site assessment, the
objectives of the SERA IX investigation at ST505/9 were to:

» Delineate the extent of soil contamination in the vertical and lateral directions in
the vicinity of the dispenser island.,

* Fili the following specific analytical data gaps: 1) no PAH data for soil has been
collected to date at this site; and 2) previous non-detect benzene results were
obtained at a MRL in excess of the Method Two migration-to-groundwater soil
cleanup level of 0.02 mg/kg and therefore do not allow for determination of
whether the Method Two benzene cleanup level has been exceeded.

0BODG-268-400 1-8 Fabruary 2002
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2.0 FIELD METHODS

This section summarizes the field methods that were used in the 2001 SERA IX Rl. The
Work Plan (USAF 2001) was prepared following the guidelines of SERA, ADEC regulations
in 18 AAC 75 and 18 AAC 78, and basewide policies and procedures for fieldwork at EAFB
as applicable to environmental compliance projects. Any deviations from the Work Plan and
rationale behind sample locations are discussed in this section. ‘

2.1 Initial Activities

The field program was designed 1o address data gaps identified during the UST Site
Assessment. The primary data gap was whether contaminated soil above regulatory
cleanup levels exist beneath the former dispenser island and associated piping. Utility
clearances were obtained for the site before driling was conducted, and the building
custodian was contacted before work began on site,

Visual inspection of the site was not conducted before drilling activities because of security
issues at the AWACS Hangar. Drilling locations were moved slightly from those proposed in
the Work Plan because to avoid buried utilities.

2.2 Borings

A total of four soil borings were advanced to groundwater during the 2001 investigation in the
vicinity of the dispenser island. Two borings (01505BH01 and 01505BH02) were placed as
close to the two former diesel and mogas dispensers as possible. The intent of 01505BH01
and 01505BHO2 placement was to better characterize any past fuel releases from the
dispenser istand and piping, as documented during the UST removal. Borings 015058H01
and 01505BHO2 were placed within 4 feet of the dispensers that exhibited elevated
concentrations of DRO (4,160 mg/kg) and GRG (3,200 mg/kg) during the UST removal.
Boring 015605BH02 was located hydraulically downgradient of the former mogas dispenser.
Boring 01505BHO1 could not be placed hydraulically downgradient of the former diesel
dispenser due to active underground POL fuel lines. Boring 01505BH01 was placed as
close as possible to the diesel dispenser island.

The third seil boring, 01505BH03, was placed hydraulically downgradient of both the former
dispenser island and the former UST. This location was selected to aid in verifying whether
the contamination observed at the dispenser island should be attributed to the island itself, or
whether the tanks were additicnal sources of contaminants.

The fourth soil boring, 01505BH04, was placed between the former dispenser island and the
former diesel tank. This placement was selected because a soil sample collected during the
UST site assessment from the southern end of the former diesel tank contained DRO at a
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concentration of 146 mg/kg (USAF 1994). Boring 01505BH04 was placed within 5 feet of
this UST removal sample location.

All borings were grouted to 2 feet bgs with Volclay grout slurry. The surface completion of
01505BHO1, 01505BH02, and 01505BH03 consisted of placing bentonite chips from 1 to 2
feet bgs and a cement patch from 1 foot bgs to original grade. Boring 01505BH04 was
completed with 2 feet of bentonite chips at the ground surface.

Soil boring logs are presented in Appendix B. Groundwater was encountered during drilling
between 21.9 feet and 22.5 feet bgs.

Field screening measurements were made and documented for each split-spoon sample
collected: the field screening procedure is further described in Section 2.3.1. The soil
borings were advanced using a truck-mounted, hollow-stem auger drill rig. Drilling fluids
were not used during soil boring installation. The cuttings from the soil borings were placed
in 55-gallon drums and disposed of as outlined in Section 2.8, Investigation-Derived Waste

Management.
2.3  Sampling Procedures

All soil samples were collected with decontaminated tools (stainless steel spoons, bowls, and
split-spoon samplers}.  Disposable gloves were worn and changed between sample
collections. All samples were collected by a “Qualified Person” for environmental sampling,
as defined by ADEC under 18 AAC 78.995. Only laboratory certified-clean sample
containers were used.

2.3.1 Soil Sampling

Soil samples were collected from boreholes with a split-spoon sampler 2.5 inches in inner
diameter, advanced ahead of the auger flights. In general, samples were collected at 5-foot
intervals to groundwater. Borings were terminated at groundwater. Al soil samples were
field screened by using the heated headspace (HHS) method, as follows: A clean 250-
milliliter (mL) or larger resealable plastic bag was paniafly filed (one-third to one-haif) with
scil immediately after the split-spoon sampler was opened. Headspace vapors were allowed
o develop in the bag for at least 10 minutes but less than 1 hour. The container was
agitated for 15 seconds at the beginning and end of the headspace development to assist
volatilization. The container was maintained at a minimum temperature of approximately
40°F. The field screening instrument, a photoionization detector {PID) was then side-
punched into the bag, to a point about one-half the headspace depth. Care was taken to
avoid uptake of water or soil. The highest meter reading was recorded in the field logbook at

the appropriate depth.

HHS samples were collected from all sample intervals.  Typically, the following samples
were selected for laboratory analysis:
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1) The sample at or just above the water tabie,
2) The sample with the highest HHS screening result, and
3) The sample where it appears, based on HHS screening, that the contamination ends.

Samples not chosen for laboratory analysis were placed with the soil cutlings awaiting final
disposition. Table 2-1 summarizes sample analyses and laboratory methods.

Soil samples were placed in containers in the following order: 1) GRO/BTEX, 2) DRO/RRQ,
3) PAHs, and 4) total organic carbon (TOC). '

Samples collected for volatile organic analysis (VOA) of GRO and BTEX were collected
directly from the sampling device by transferring approximately 25 to 40 mL of core sample
into a preweighed, tared sample container, and then immediately field preserved with
methanol.  Percent moisture determinations for DRO samples were used for the
corresponding GRO/BTEX samples. Samples collected for non-volatile organic analysis
{e.g., DRO, RRO, PAHs, and TOC) were homogenized before placement in sample jars,
Homogenization involved placing soil in a stainless steel bowl and mixing with a stainless
steel spoon. All samples (excluding samples for soil classification) were immediately placed
in a cooler with freeze packs and maintained at approximately 4°C.

Table 2-1. Sample Analytical Summary for ST505/9.

Analyte Method Number of Samples®
Soll
Diesel Range Organics/Residual Range Organics |- AK102/AK103 12
Gasoline Range Organics/BTEX AK101/8021B 12
Polycyclic Aromatic Hydrocarbons EPA Method 8270C 3
Total Organic Carbon EPA Method 9060 2
Note:
*Number of samples does not include quality assurance, quality control, or blank samples.
Key:
BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
EPA = U.8. Environmental Protection Agency.
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2.3.2 Field Quality Control Samples

All field quality ‘control (QC) samples were collected, handled, documented, preserved,
packaged, and shipped by the same techniques that were used for all other samples. The
following field QC samples were collected:

« Field duplicates were collected at a rate of 10 percent for the entire SERA IX field
program. Field duplicates were submitted “blind” to the laboratory.

« During field mobilization, one sample of deionized/distilled water was collected to
represent the entire SERA IX project. This sample was collected as a quality
control measure for the decontamination water source. This sample was
collected by pouring directly from the original deionized/distilled water container.

« Laboratory-prepared trip {transfer) blanks of analyte-free media accompanied
each batch of aqueous samples submitted for GRO/BTEX analysis.

« Matrix spike/matrix spike duplicate (MS/MSD) samples were collected at an
overall rate of 5 percent for the entire project.

2.4 Field Sample Identification

Samples collected during this field investigation were each assigned a unique field sample
identification code and labeled accordingly. This system was developed to allow for sample
control of the large number of samples that would be collected during this and any following
investigations. Each sample identification number consisted of a five-segment, alphanumeric
code that identifies the site, the location designation, the matrix of the sample, the sample
depth, and the QC identifier.

Sample numbers were assigned as described below.

1) Site Designation. The first segment of the sample identification number is the site
designation number (3 to 5 digits).

ST505/9 = 505

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

BH = Borehole

3) Matrix Code. The next two characters indicate the sample matrix. The following
are some of the codes that were used during this investigation:
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SO Soil
wQ = Water quality control matrix

1]

4) Sample Depth. For soil samples only, the next set of numerals indicate the depth
below the surface to the top of the soil sample collection interval in feet and tenths
of feet (e.g., 4.0 or 11.5; this part of the code is used only for soil samples). Field
duplicate samples and trip blanks were given fictitious depths so that laboratory
personnel were unaware of which primary sample was being duplicated, or whether
the sample was a trip blank. '

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

EB# = Equipment blank

FD# = Field duplicate

N# = Normal environmental sample
B# = Trip blank

The # symbol represents a numeral that was sequentially assigned by additional
sample types collected from one location. Laboratory matrix spike (MS) and
matrix spike duplicate (MSD) samples were identified together as MS/MSD
sample types.

Fc_)r a soil sample collected from boring BHO1 at site ST505, from & to 7.5 feet bgs, the
sample number would be: 505BH01S0O5.0N1

The following information was included on each sample Iabel for samples submitied for
labaoratory analysis:

* Project site

» Project number

+ Sample collector name or initials

» Date and time of collection

«  Field sample identification codes

» Analyses requested

+ Preservation

2.5  Sample Packaging and Shipping

Plastic bubble wrap was used to line the bottom of shipping coolers. A thin layer of
vermiculite was also placed at the bottom of the coolers to absorb condensation and liquids
in the event of bottle breakage. The samples were placed in individual, resealable plastic
bags and wrapped in plastic bubble wrap before placement in the coolers. Samples were
placed upright in coolers, Chemical ice (blue-ice) cold packs used for cooling preservation
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were additionally placed and isolated in plastic bags. These cold packs were placed around
and on top of the samples to maintain the temperature goal of 4°C. A temperature blank
consisting of at least 500 mL water in a high-density polyethylene (HDPE) bottie
accompanied every cooler transporting project samples to the laboratory for chemical
analysis. Space between samples in the coolers was filled with packing material so that
samples were protected and movement was limited.

Completed chain-of-custody records were placed inside a resealable plastic bag and secured
to the inside of coolers. Coolers were sealed with chain-of-custody tape on the front right
and back left corners. Custody seals were signed by the individual relinquishing the sample,
and date and time were recorded. = Additionally, the chain-of-custody tape number was
recorded on the chain-of-custody record. Packaging tape was placed around the cooler, with
a minimum of two full wraps. "This End Up" labels were placed on all four sides, and
“Fragile” labels were placed on two sides.

"When a transfer of samples occurred, the chain-of-custody record was completed with the
name of the person relinquishing the samples, and the person receiving the samples signed
and dated the form. Copies of any shipping documentation were retained for the project

files.

Sample coolers were shipped by Ataéka Airlines Goldstreak delivery to:

Sound Analytical Services, Inc.

4813 Pacific Hwy East
Tacoma, WA 98424

2.6 Field and Sample Custody Documentation

Field documentation contains information pertinent to the field sampling program and the
equipment preparation efforts. Field documentation was recorded in bound logbooks, and
entries were made in indelible ink. Corrections to any documentation were made by drawing
a single line through the incorrect entry and initialing the correction. No documentation
pages were removed from any field logbooks.

Field documentation was maintained by the field team leader during field activities and
transferred to the project files for a record of sampling.

Field and sample custody documentation consisted of the following:

* Field activity logbooks. These logbooks were assigned to the field team leader to
summarize daily field activities and to document required field briefings (such as
health and safety briefings); the field team's activities and observations; the
identifiers of the locations of samples collected that day, any unusuai occurrences
affecting the overall project, weather conditions, etc.; equipment calibration;
decontamination; health and safety monitoring (e.g., ambient air monitoring,
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explosive level monitoring, and other monitoring by field instruments); and
subcontractor activities (including performance, downtime, etc.).

» Boring log. The boring log (Appendix B) includes the following documentation:
the name of the drilling subcontractor; drilling method; rig type and size;
equipment diameter; boring number; blow counts; boring diameter; sampling
depths; descriptions of lithology; well construction material and diameter; screen
type, depth, and size; boring annulus completion materiat and depth of placement;
water levels; well head completion and well security information; collection date;
method of collection; headspace screening results; and any other observation
relevant to the investigation. Soil samples were classified by the Unified Soil
Classification System (USCS) and were described as indicated in ASTM D-2488,
including color, texture, moisture content, grain texture, sedimentary features,
staining, and odors noted during field activities.

» Electronic sample log. The sample log accounts for all samples collected and
provides a basis for sample tracking.

* Chain-of-custody records. Chain-of-custody record forms were completed to
document each sample sent for laboratory analysis. The chain-of-custody forms
summarized sample information (project, sample location, date and time of
sampling, sample identifier, and analyses required) and provided a complete
record of sample custody, from the pcint of sampling through receipt by the
analytical laboratory. Samples not submitted to the laboratory were not included
on the chain-of-custody forms and were managed in the same manner as the soil
cuttings, as described in Section 2.7, Investigation-Derived Waste Management.

* Photography. For base security reasons, no photographs were permitted by
EAFB military personnel to be taken around the AWACS Hangar.

« Decontamination Procedures

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

1) scrub with a brush in a solution of Alconox or Liquinox and water,

2) rinse twice in clean water, and

3) rinse with deionized or distilled water.

Auger flights, rods, and bits were decontaminated by cleaning with high-pressure hot water
at the beginning of the project, between boreholes, and before moving off site at the end of
the field investigation.

Specific decontamination procedures for various types of field equipment were as follows: |
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+ Well sounders, steel tapes, and water quality probes were washed with a Liguinox
and potable water solution, then rinsed with deionized water, and allowed to air

dry.

* Personnel decontamination procedures followed the procedures presented in the
Site-Specific Health and Safety Plan (SSHP), Appendix B of the Work Plan
(USAF 2001).

2.7 Investigation-Derived Waste Management

Soil cutlings generated during this investigation were containerized in drums at the time of
drilling. Investigation-derived waste (IDW) soil drums were labeled with permanent marker
and labels to show the date and time of sampling, associated soil bering, contents, a drum
identification number, and the EAFB point of contact. The containers of soil were transported
to the Environmental Staging Facility (ESF) for storage until analytical data for the soil from
the borings or wells were received.

Seven drums containing soil cuttings were generated during the SERA IX investigation.
Analytical results indicate that no samples collected contain petroleum hydrocarbons above
Method Cne Level A soll cleanup levels, All drums containing soil cuttings from ST505/9 are
considered clean (petroleum hydrocarbon contaminant concentrations are below Category A
cleanup levels) and will be spread onto the ground in an area approved by the 3 CES/CEVR.

Water produced during decontamination was containerized in two 55-gallon drums. The
containerized decontamination fluid will be processed through the on-site conditioning
system at the ESF by the EAFB IDW management contractor. Details on how the
conditioning system works are presented in the Basewide Environmental Staging Facility
Operation and Maintenance Plan (USAF 1894). After conditioning, the system will discharge
the water to the sanitary sewer system for treatment in the Anchorage wastewater treatment

system.

Disposable protective clothing, disposable bailers, and other similar supplies were presumed
to be nonhazardous and disposed of in dumpsters at EAFB.

2.8  Field Equipment Calibration

A PID with a minimum 10.2-eV (electron volt) famp (Minirae) was used to field screen soil for
volatile compounds. The PID was calibrated each day before use and recalibrated during
the day, as needed (e.g., if PID drift was noted). The PID was calibrated in accordance with
the owner's manual using a 100-mg/kg (parts per million) isobutylene reference gas and
clean ambient air as the zero reference gas. Other field instruments (e.q., Explosimeter)
were maintained according to the manufacturer’'s recommended procedures. The date, time,
and results of all calibrations were recorded in the field fogbook.
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2.9 Survey

Due to heightened security on EAFB, no preliminary survey data for this site is available.
Once access is obtained by ENSR'’s surveying subcontractor, horizontal and vertical data will
be obtained and included in the final report. All borings installed during this investigation will
be surveyed by an Alaska-registered surveyor. All survey data established will be relative to
the Municipality of Anchorage datum and the USAF identified benchmark (TTAN7) located at
EAFB. The vertical datum for this survey will be based on the Alaska State Plan coordinates.
The control is the same datum used for the SERA Phase |, 11, IV, VII, and Vil investigations,

2.10 Data Interpretation
2.10.1 Field Screening Data

HHS/PID results are considered qualitative data and were used in selecting samples for
faboratory analysis and for evaluating whether contamination was present. HHS/PID values
in combination with odor and elevated analytical results from associated samples were
generally interpreted as positive indicators of petroleum hydrocarbons. Elevated HHS/PID
values not accompanied by odor or positive resulls from laboratory analyses were
considered potentially suspect and possibly attributable to interference from natural organic
content, moisture, or equipment malfunction.

2.10.2 Comparison to ADEC Soil Cleanup Levels — Method One

Soil petroleum hydrocarbon concentrations were initially compared to cleanup levels
provided in 18 AAC 75.340, Table A1, Method One {ADEC 2000b). Method One provides
petroleum hydrocarbon soil cleanup levels based on a site-specific matrix score and can be
used to estimate the cleanup action necessary at a site. For example, if Method One,
Category A, soil cleanup levels are achieved before groundwater is encountered, the
remedial goals for the site can be considered met (subject to ADEC concurrence).

The completed matrix score sheet, provided in Appendix C, indicates a total matrix score of
27 (Category B cleanup levels).

2.10.3 Comparison to ADEC Soil Cleanup Levels — Method Two

Soil analytical results were also compared to the chemical-specific, risk-based Method Two
soil cleanup levels under 18 AAC 75.340 (ADEC 2000b). Under Method Two, bulk
petroleum hydrocarbon (e.g., GRO, DRO, and RRO) and chemical-specific (e.g., BTEX and
PAH) cleanup levels are determined based on contaminant exposure pathways and the
amount of precipitation the site receives, The applicable Method Two cleanup levels
proposed for the ST505/9 site (less than 40 inches of precipitation per year) are the
ingestion-based and migration-to-groundwater levels which are considered the most
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stringent of the Table B1 and Table B2 levels. These cleanup levels are provided for .
comparison purposes in the sample results table in Section 3.2.
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3.0 RESULTS

3.1 2001 SERA IX Field Program
3.1.1 Soil Boring Installation

Three soil borings were installed at former pump islands, and one soil boring was installed at
the former diesel UST excavation. No fuel odor was observed in any split-spoon samples
collected from soil borings. Elevated HHS readings were, however, obtained from every
boring. The highest HHS reading, 847 mg/kg, was obtained from the 5-to-7-foot bgs sample
interval in 01505BH03.

Elevated HHS readings were obtained from 01505BH02 at 10 to 12 feet bgs (263 mg/kg),
and from 01505BH01 at 15 to 17 feet bgs (210 mg/kg), 20 to 22 feet bgs (220 mg/kg), and 25
to 27 feet bgs (500 mg/kg). These elevated readings were unusual in that the PID exhibited
a gradual rise over several minutes to achieve these readings.

All soil borings were abandoned at groundwater. Soils encountered throughout the site were
generally sands and gravels.

Figure 3-1 and Figure 3-2 are site layout maps showing the locations of the soil borings.
3.2 Discussion of Findings
3.2.1 Soil Findings

Twelve primary and one duplicate soil samples were collected and submitted for laboratory
analysis from the soil borings installed at ST505/9. DRO and PAH analytes were not
detected above their respective MRLs for any soil sample submitted for analysis. RRO was
detected at a concentration of 29 mg/kg in one sample, below the most stringent Method
One, Level A cleanup level of 2,000 mg/kg. For all other samples, reported RRO
concentrations were below MRLs. GRO was detected in three soil samples collected from
two borings. One soil sample collected from 01505BH02 at 10 feet bgs exhibited a GRO
concentration of 1.2 mg/kg, below the most stringent Method One, Level A, cleanup level of
50 mg/kg. GRO was detected in two soil samples coflected from 01505BH04 at 10 and 15
feet bgs at concentrations of 1.0 and 1.3 mg/kg respectively. These concentrations are well
below the Method One, Level A cleanup level of 50 mg/kg.
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BTEX analytes were not detected in any samples submitted for laboratory analysis from
01505BH01 and 01505BH03. In the soil sample from the 10-foot interval in 015058H02,
ethylbenzene, toluene, and xylenes were detected at concentrations of 0.032 mg/kg,
0.15 mg/kg, and 0.058 mg/kg, respectively. None of these concentrations exceeds the
Method Two migration-to-groundwater cleanup levels,

Xylenes and toluene were detected in the 10- and 15-foot bgs samples collected from
01505BH04, at concentrations ranging from 0.03 to 0.054 mg/kg. These results are below
the xylene Method Two cleanup level. Toluene was detected at range of 0.066 to
0.14 mg/kg, also below the Method Two cleanup level.

Table 3-1 shows the SERA IX soil analytical results,
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Table 3-1. Soil Analytical Resuils: Site 505/9, SERA IX Release Investigation, 2001.

L oeation; 01505BHM
Sample Depth: 6 Feet 16 Feet 28 Feet
Sample 103 Soil 505BHO1SO6.0N1 | 505BHO1S016.0N1 | 505BH1S025.0N1
Sample Datel] Cleanup 7/113/01 T30 7H13/0Y
Sample QC Typey] Level*
Laboratory 1D(g):] 99585-07, 99555-08 99595-01, 99595-02 99595-033, 99595-04
Pargmeter Unit
|Petroleum Hydrocarbons [AK101, 102, 103]
Gasaoling Range Organics mo/kg 300 ND f2.1] ND [2.1] ND 12.3]
Diesel Range Organics mafkg 250 NE [34] ND [35] ND 138]
Residual Range Croznics ma’kg 11,000 ND [34] ND (35 ND 138]
IBTEX [8021B]
Benizene ) ma/kg o.02 ND [0.021) ND [0.021} ND 10.0231
Ethythenzene mo/ka 55 ND [0.042] ND (0.043} ND {0.047
m,p-Xylene (Sum of Isomers} mg/kg NA ND [0.084]} ND [G.086] ND 10,093
o-Xylene ma/kg NA ND [0.0421 ND [0.043] ND [0.047]
Total Xylenes' mafkg 78 ND ~ ND — ND —
Toluene mafkg 5.4 NI [0.042] ND (0.043) ND [0.047]
ipalycyclic Aromatic Hydrocarbons (PAHSs) [8270C] ’
2-Chloronaphthalene palky NA ND {1.2] - -
2-Methylnaphthatene Lafke NA ND {1.2] - -
Acenaphtbene ug/kg 210,000 ND 1.2} - -
Acenaphthylene uo/kg NA NB 11.2] - =
Anthracene Lafkg 4,300,000 ND 1.2] - -
Benzola)anthracene uafka 6,000 ND 2.3} - -
Benzofalpyrene 1akg 1,000 ND 1.3 - -
Berzotbfluoranthene uafka 11.600 ND 1.7 - -
Benzolg,h liperylene Hafka NA ND (1.2 - -
Benzo(k)fiuoranthene gy 110,000 ND 11,21 - -
Chrysene pafkg 620,000 ND [2.3] - -
Dibenzofa,Manthrecens pakg 1,000 ND 11.23 - -
Fiuoranthene La/kg 2,100,000 ND 1.2 - -
Fluorene uo/kg 270,000 ND 1,21 - =
Indenc(1,2,3-cdipyrene uaikg 11,000 ND 1.2 - -
Naphthalene uoka 43 000 ND (1.2 - -
Phenanthrene Lafkg NA ND 1.2 - -
Pyrene pgkg  § 1,500,000 ND [1.2] 7 - -
Total Organic Carbon [8060] ’
Total Organic Cerbon (TOC) | mokg B NA I 11001000 | - | -
iPement Sclids [E160.3]
| sctids, Percent I percet I nNa B ssorpoy | sazrioni | 854400.1)
Notes: Key:
Values in boidface exceed ADEC cleanup levels — = Anatysis not performed on this sample.
Values in brackets {ox.aod) are MOLs. J4 = Result is considered an estimate.
! Total xylenes represent the sum of m, p, and o-Xylenes. NA = Not available.
* The most stringent soil cleanup fevel listed in Method Two NG = Parameter not detected above the method quantitation limit (MQOL).

Tatdes 81 and B2 (Under 40-nch zone; ADEC 20000

0B000-266-400 3.5 February 2002




SERA PHASE IX ST505/9 RELEASE INVESTIGATION REPORT FINAL

Table 3-1. Soll Analytical Results: Site 505/9, SERA IX Release Investigation, 2001 {Continued).

Location; 01505BH01 01505BH02
Sample Depth] 25 Feet 10 Feet 21 Feet
Sample iD: Soll 5058H015030.0N1 | 505BH025010.0N1 | 5058H025021.0N1
Sample Datey Cleanup Ak TH301 7R3
Sample QC Type:f  Level Field Duplicate
Laboratory 1D[s); 95595-05, 95595-08 99595-09, 99595-10 99505-11, §9595-12
fParameter Unit
Petroleumn Hydrocarbons [AK101, 102, 103]
‘Gasoline Range Organics mo/kg 300 l ND [2.3] 1.2 214 ND [2.21
Diesel Range Organics ma/kg ol | ND (38] ND ]35] ND [33]
Residual Range Organics ma/ka 11000 | ND (38] ND [35] 29 (3314
[BTEX [8621B]
Benzene ma/kg 0.02 ND [0.0231 ND [0.02] ND 10.0221
Ethylbenzene mo'ky 55 ND [0.046] 0.032 [0.04114 NE [0.044]
m,p-Xylene (Sum of Isomers) mafkg NA ND 10.0921 0.058 [0.0821.J ND {0.0B71
o-Xylene mg/kg NA ND {0.046] ND [0.041) ND J0.0441
Total Xyler;es1 mg/ka 78 ND — ND — ND —
| Toluene mofkg 5.4 ND [0.046] 0.15 10.641) ND 10.044]
Polycyclic Aromatic Hydrocarbons (PAHs) [8270GC)
2-Chioronaphthalene palkg NA - ND [1.2] -
2-Methyinaphthalene Lafkg NA - ND [1.2] -
Acenaphtheng Lg/lkg 210,000 - ND [1.21 -
Acenzphthylene ugkg NA - ND [1.2] -
Anthracene uglka 4,300,000 - ND [1.21 -
Benzolalanthracene Lafkg 6,000 - ND [2.5] —
Benzolaipyrene uafikg 1,000 - ND [1.2] -
Benrolb)fucrantheng Lgikg _11,000 - NEY [1.21 -
Benzo(g.hijperviene Lafky NA - ND {1.2] P
BenzoKfluoranthene paka 110,000 — ND {1.2] -
Chrysene Jofkg 620,000 ~ ND ]2.5] -
Dibenzalg, hanthraceng LGkg 1,600 - ND $1.2] -
Fluoranthene uafkg 2,100,000 — ND 11.2] -
Flizorene yalkg 270,000 - ND 11.2] -
Indeno{1,2,3-cd)pyrene Lalkg 11,000 - ND (1.2 -
Naphthalene ok 43,000 - ND 1.2 -
Phenanthrene ugfkg NA - ND H.2] -
Pyrene iafkg Y 1500000 - ND [1.2] -
Total Organic Carbon [9060f
Tota! Organic Carbon (TOC) | maxg | nNa | ~ | 54001000 | -
iPercent Solids [E160.3]
I soiids, Percent { percemt | NA  § 8469 (0.4] 95,67 f0.1] i 95.87 [0.4
Notes: Key: .
Values in boidface exceed ADEC cleanup levels ~ = Analysis not performed on this sample,
Values in brackets (poocxod) are MQLS, J = Result is considered an estimate,
! Total xylenes represert the sum of m, p, and o-Xylenes, NA = Not available.
* The most stringert sofl cieanup level listed in Method Two ND = Parameter not detected above the method quantitation fimit (MQL).

Tables 81 and B2 (Under 40-inch zone; ADEC 2000b)
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SERA PHASE IX 5T505/9 RELEASE INVESTIGATION REPORT FINAL

Table 3-1. Soil Analytical Results: Site 505/9, SERA IX Release Investigation, 2001 (Continued).

Location) 01505BHO2 015058103
Sample Depth 23 Feet 10 Feet 23 Feel
Sample D] Sail 505BHO2S023.0N1 | 505BHO3SO10.0NT | 505BHO3S023.0N1
Sample Datel Cleanup 771301 71301 7/13/01
Sample QC Types]  Level* _
Labecratory ID{sh 98565-13, 5858514 95595-15, B9505-16 D9505-18, 9955519
Fawa_meteL Unit
Petroleusm Hydrocarbons [AK101, 102, 103}
Gasoline Range Organics mg/kg 300 ND [2.2] ND [2.1] ND [2.2)
Diesel Range Organics malkg 250 ND [36] ND [35] ND {37]
Residual Range Organics mgfkg 11,000 ND 136] ND [35] ND ]37]
|BTEX [B0218]
Benzene ma/ka 0.02 ND [0.022] ND [0.021] ND [0.022]
Ethylbenzene mgfkg &5 ND 10045} ND [0.043] ND [(1.044]
m,p-Xyiene {Sum of Isomers) my/ka NA ND [0.09] NI {0.086] NI [0.088]
o-Xyleng mofkg NA ND [0.045] ND [0.043] ND {0.044]
Total Xylenss' ma/ka 78 ND - ND -- ND -
Toluene ma/kg 5.4 ND [5.045] ND [0.043] ND [0.044]
JPolycyclic Aromatic Hydrocarbons (PAHs) [8270C)
2-Chleronaphthalene ofkg NA - . -
2-Methyinaphthatene uefkn NA - - —
Acenaphthene ualkg 210,000 - - -
Acenaphthylene ualkg NA = - -
Anthracene pa/kg 4,200,600 o - -
Benzc{alanthracene ughkg 6,000 - - -
Benzo{alpyrene pakg 1,000 - - -
Senzo(biflucranthene ualke 11,000 - - -
Benzolg.h,iperylene Lglka NA - - -
Benzok}luoranthene uo/kg 10,000 - - -
Chrysene Lgfkg 620,000 - -~ -
Dibenzofa hianthracene 1afkg 1,000 - - -
Fluoranthene Lofkg 2,100,000 - - -
Flugrene yalkg 270,000 e — -
indeno(1,2.3-cdlpyrens Lg/kg 11,000 - - -
Naphthalene ug/kg 43 000 - - -
Phenanthrene ualkg NA - - -
Pyreng #9/kq 1,500,000 - - -
Total Organic Carbon [S060]
| Totat Organic Carbon (FOC) | mome 1 na J — ] - | _
Percent Solids [E160.3]
| soiids, Percent | percent § NA B 89.15 [0.1] | 9555 0.1 P 8622 [0.1]
Notes: Key:
Values in boldiace exceed ADEG cleanup levels - = Anglysis not performed on this sample,
Yalues in brackets {Hootod) are MQLs. J = Result is considered an estimate.
! Total xylenes represent the sum of m, p, and o-Xylenes. NA = Not available.

*The mosi stringent sofl cleanup level listed in Method Two
Tables B1 and B2 (Under 40-inch zone; ADEC 2000b)
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SERA PHASE IX ST505/9 RELEASE INVESTIGATION REPCRT

FINAL

Table 3-1. Soil Analytical Results: Site 505/9, SERA IX Release Investigation, 2001 (Continued).

L.ocation; 015058BH03 01505BH04
Sample Depihi 5 Feet 10 Feet 15 Feet
Sample 1D Soll 505BH03505.0N1 | 505BHO4S0O10.0NT | 505BH045015.0N1
Sample Date:j] Cleanup TH3MM 711601 7/16/M1
Sample QC Typef Level*
Laberatory 1D(s}] 9950520, BU505-21, 929619-01, 99619-02 99619-03, 99619-04
99595A21
[Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasgline Range Organics malkg 300 |f ND [2] 1]21d 1.3 [2.11J
Diesel Range Organics ma/kg 250 1 ND [33] ND [34] ND [34]
Residual Range Organics markg 11.000 i ND §383] ND [34] ND 134]
BTEX [80218]
Benzene ma/ka 0.02 ND [0).02] NE 10.02] ND 10.021]
Ethytbenzene mg/kg 55 ND [0.041] ND {0.041] ND 10.0431
m,p-Xylene (Sum of somers) mo/kg NA NI [0.081] 0.03 10.082] J 0.054 10.086]J
o-Xyleng mglkg NA ND 10.041} ND [0.041] ND 10.043]
Total Xylenes' maky 78 ND - 0.03 - 0.054 —
Toluene mg/kg 5.4 ND [o.0411 0.066 [0.041] 0.14 10.043)
Polycyclic Aromatic Hydrocarbons (PAHs) [8270C])
2-Chloronaphthaleng Lg/kg NA - - _
2-Methylnaphthalene pefky NA - - -
Acenaphthene Lalky 210,000 - - -
Acenaphthylene Lofky NA - - -
Anthracene ualkg 4,300,000 - - -
Benzo(alanthracene Hokg 6,000 - - -
Benzo(alpyrene pafkg 1,000 - - -
Benzoibifiuoranthene kg 11,000 - - -
Benzoln,hlperylene La/kg NA - - "
Benzg(k)fluoranthene ua’kg 110,000 - - -
Chrysene pgfkg 620,000 - - -
Dibenzo{g,h)anthracene La’ky 1,000 - — -
Flucranthene uafkg 2,100,000 — — -
Flugrene Ho'ka 270,000 - - —
indeno(1,2 3-cdjpyrene pafkg 11.000 - -~ -
Naphthalene ualkg 432000 - — -
Phenanthrene ugfkg NA - — -
Pyrene palka 1,500,000 - - -
Total Orgenic Carbon [9060]
Total Organic Carbon (TOC} | maka § - NA | - | - 1 -
kPerceni Solids [E160.3]
I Solids, Percent [ percent 1 NA 0 9633 0.1 I 95,77 [0.1] | 9543 10.1]
Notes: Key:
Values in boldface exceed ADEC cleanup levels - = Analysis not performed on this sample.
Values in brackets {Pooixx)) are MQLs. J = Result is considered an estimata.
' Total xylenes represent the sum of m, p, and o-Xylenes. NA = Not available.
* The most siringert soil cleanup leve listed in Method Two
Tabies B1 and B2 (Under 40-nch zone; ADEC 2000hb)
3.8 February 2002
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SERA PHASE IX ST505/9 RELEASE INVESTIGATION REPORT FINAL

Table 3-1. Soil Analytical Resutts: Site 505/9, SERA IX Release Investigation, 2001 (Continued).

L.ocation] 01505BH04 Trip Blank
Sampie Depthy) 23 Feet -
Sample 1D; Soil 5058H045023.0M1 505BH03SCAE.0N1
Sample Date}} Cleanup 7/16/01 FEX00}
Sample QC Type]] Level Trip Blank
Laboratory (D{s}] 99618-05, 59619-06 89596-17
LParamgt_eg Unit
IPetroleum Hydrocarbons [AK101, 102, 103}
Gasoline Range Crganics mgkg e | ND 12.3] ND [2.3]
fiesel Range Organics mafkg e | ND [37} .
Residual Range Organics ma/kg 11,000 ﬁ ND [37] -
|eTEX 180218}
Benzene marky 0.02 ND 10.0231 ND {0.023
Ethylbenzene mofkg 5.5 ND [0.046} ND [0.047]
m,p-Xylene (Sum of isomers) morkg NA ND [0.083} ND [0.054]
o-Xylene mafkg NA ND [0.048] NP [0.047]
Total Xylenes' mo/kg 78 ND - ND -
Toluene me/kg 54 ND 0.0461 ND [0.047}
|Potycyctic Aromatic Hydrocarbons (PAHS) [B270C])
2-Chiptonaphthaleng Ligfkg NA ND [13} -
2-Methyinaphthatene valkg NA KD {1.3] -
Acenaphtheng ugig 210,000 N 11.3] -
Acenaphthyiene 1Ay NA ND {1.3] -
Anthracene Halka 4,300,000 N [1.3] ™
Benzo{g)anthracene . ok €,000 ND [2.8] ) -
Benzo{a)pyreng Lolky 1,000 ND [1.3] -
Benzo{btiuoranthene uakg 13,000 ND [1.3] —
Benzofgh.ijperylene ugfkg NA ND [1.3} -
Benzo)fluoranthena uafig 110,000 ND [1.3] -
Chrysene ualky 520,000 ND [2.6] -
Dibenzo(g,h)anthracene uo/kg 1,000 ND [1.3] —
Fluoranthene ugikg 2,100,000 ND 11.3]
Fluprene Lofkg 270,000 ND 131 -
Indeno{},2,3-cdipyrene Lglkg 11.000 ND {1.3] -
Naphthalene uglkg 43,000 ND 11.3] -
Phenanthrene pa'kg NA ND [1.9] -
Pyrene 1glkg 1,500,000 ND 11.3] -
Total Organic Csrbon [9060]
Total Organic Carben {TOC) F mofkg H NA “ - i -
Percent Solids {E160.3]
Solids, Percent [ percert E NA u BE6.56 0.1] l -
Notes: Key:
Values in boldface exceed ADEC cleanup levels — = Analysis not performed on this sample.
Values in brackets {pootxd) are MQLs, J = Result is considered an estimate,
"ol xylenes represent the sum of m, p, and o-Xylenes. NA = Not avaitable,

* The most stringert soll cleanup leve! fisted in Method Two
Tables B1 and B2 {Under 4l-inch zone; ADEC 2000b)
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SERA PHASE IX ST505/9 RELEASE INVESTIGATION REPORT FINAL

4.0 CONCLUSIONS

4.1 Summary

Soil samples collected from beneath the fuel storage tanks during the UST removal action
were determined not to exceed ADEC Method One, Category B soil cleanup levels.
However, elevated levels of DRO and GRO were determined to exist near the dispenser
island, in excess of Method One, Level B, and Method Two cleanup levels. Tank excavation
samples collected during the UST Site Assessment did not contain reportable concentrations
of benzene, but the MRL achieved at that time was greater than the current Method Two

benzene cleanup level.

SERA IX analytical results indicate that no soil samples collected from either the tank
excavation, dispenser island, or downgradient of these two potential source areas exceed
the most stringent Method |, Level A, soil cleanup standards for DRO, RRO, or GRO. SERA
IX soil borings around the dispenser island were placed within 4 feet of locations where DRO
and GRO had been detected previously. The SERA IX boring at the DRO UST was placed
within 5 feet of former DRO detection.

Additionally, no soil samples exceeded their respective Method !l cleanup standards for PAH
or BTEX constituents. BTEX MRLs were achieved at or below the applicabie Method Two
cleanup standards. Since groundwater is being monilored in the OUS model area,
groundwater is not addressed under this RI.
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SERA PHASE X 5T505/9 RELEASE INVESTIGATION REPORT FINAL
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APPENDIX A

ANALYTICAL RESULTS AND FIGURES
FOR PREVIOUS INVESTIGATIONS
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SERAIX.GFJ ENSR_ANC.GDT 1/22/02

AERI—’OHGEBO’

Project:  SERAIX Page 1 of 2
Elmendort AF Date; 13 Jul 2001
Drilling Agency: [} Alaska District Elevation Datum:
X Other  Hughes Drilling o MSL 3 other
Location: Northing: 2,650,421 Top of Hole
EXPLORATION LOG oo  eosting: 1,672,145 Elevation:  178.6#
Hole Number, Field: Permanent; Driller; Inspector:
57565 BHM 01505BH01 Gary Wilson Jackie Doniey
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit 30 AugerHole ] Monitoring Well [ Piezometer 224t WD 250# 2704
Hammer Weight: Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 ibs 2.0in 60in Truck Mounted CME-75 Split Spoon
= | . - Classification Grain Size — -
1. < g8l & ASTM: D 2467 or D 2488 — ?’;: Tl Description and Remarks
£ Ple| ol 3 |37 2loig|S| 88
=l &5l 3 22 AN AR
F £ E g g=| & | E & Elgle|=2
alJdlo ek m ) Rif|R| =0 =
e 0'-0.8' Cement
e
P
g
= 23}: s
o
o 20 6 SW- | Well-graded SAND with Silt and 20 |60 20 (20|73 ¥-4.5' Brown, gravelly SAND, max>2", avg.#1',
5l . M | Gravel rounded, loose, poorly sorted, dry, no fuel
| 4> odor.
5 13
e
B L) 2 3 SW | Weli-graded SAND with Gravel 20170 110 | 20 | 93 §-T Brown, gravelly SAND, max>2", avg.=1",
) 1 8 loose, poorly sorted, no fuel odor.
I~ & f.fnﬂSBHB'iSOS.E 6
oHY
9
R
HB,«LZJ: e e b s e e e e i o
—10) 24 4 | SP- | Poorly graded SAND with Sitt 18|18 |20 500 1012 Gray, interbedded sand and sft,
T SM medium sand, gravel 172", well sorted, moist,
| _ no fuel odor.
{1 10 114.5-11.T Laminated siit bed.
ExEk 12 - — = — — — - — —— = — — =
|_of
12 A ..
-»
. e
r",.
*—14.._-
N b
i “‘ A | 7 GW- | Well-graded Sandy GRAVEL with | 70 | 20 | 10 | 2.0 2900 1517 Brown, sandy GRAVEL, graded gravel,
" - L 8 GM | Sit fining upward, max.>2", avg=112 cm,
| el ; subangudar to angular, medium to coarse
16 @5850180163 8 sand, loose, poorly softed, moist, no fuel odor.
2 % 15 Gradual rise in PID reading.
18 —  — — — —— P e e e e e
Project: Hole Number:
SERAIX 01505BH01




Projeck  SERANX Page 2 of 2
Eimendorf AFE Date: 13 Jul 2004
Drilfing Agency: {7 Alaska District Elevation Datum:
X Other  Hughes Drilling MSL (O other
: Location: Northing: 2,650,421 Top of Hole .
EXPLORATION LOG |0 Easing: 1,672,145 Elevation:  178.6
Hole Number, Field: Permanent: Driller: inspecior:
ST505 BHO 01505BH01 Gary Wilson Jackie Donley
Type of Hole: & other Depth to Groundwater; Depth Drilled: Total Depth:
[) TestPit € AugerHole [} Monitoring Well [ Piezometer 224 R WD 2504 2r.0ft
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 ibs 20in 6.0in Truck Mounted CME-T5 Split Spoon
=1 - Classification GrainSize | = "
. slgg] & ASTM: D 2487 or D 2488 - =2 Description end Remarks
ci8ig12.58 ¢ (3 2lelg|d &%
B 2/ e| g8 &8 | & s|l3|clxial=
S|Z S| & EE| ® | & R|2|f =8|
’ 24 7 SP | Poorly graded SAND 4 1905 202200 200-22' Gray, SAND, 1% 1cm-2cm anguiar coal
15 pieces, gravel max.»>2", loose, moist, well
R soried, no fuel odor,
A
25
—22
Y
24
] 4 SP | Poorly graded SAND 20 80 0.3 [500.0 2527 Gray, SAND, minor silt, bedded with 1
. 9 cm angular gravel, loose, well sorted,
o6 5058H015026.0, saturated, no fuel odor,
. $030.0 12
12
i Bottom of Exploration 27.0ft
Groundwater Encountered While Drilling: at
_og depth22.43 &
P = Photo lonization Detector
30
32
—34
—36
38
Project: Hole Number:
SERAIX 01505810
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EXPLORATION LOG

Project  SERAIX

Elmendorf AFB

Page 1 of 2
Date: 13 Jui 2001

Drilfing Agency: {7 Alaska District
X Other  Hughes Drilling

Elevation Datum:
00 MSL 1 other

Northing: 2,650,399

Localion:  ecting: 1,672,153

Top of Hole

Elevation: 178.6#t

Hole Number, Field:
ST505 BHOZ

Permanent:
01505BH02

Driller:
Gary Wilson

Inspector:

Jackie Donley

Type of Hole: [T cther

Depth to Groundwater:

7 TestPit 20 Auger Hole

{1 Monitoring Well

[} Piezometer

223/ WD

Depth Drilled:

Total Depth:

2308 250k

Hammer Weight:

340 ths 2.0in

Split Spoon 1.D:

60in

Size and Type of Bit:

Type of Equipment:
Truck Mounted CME-T5

Type of Samples:
Split Spoon

Classification

ASTM: D 2487 or D 2488

Grain Size

Depth ()
logy

Sample

Recovery {in)

Blow Count

Symbol

Frost Class.

™ 5-822-5

%Gravel
%Sand
%Fines

Max Size (in)
PID {ppm)

% Water

Description and Remarks

"= Lithol

b
[ .Y

T
or
s
s

{
F Y
Lo O et g O el

"
s

7,
i

u§
r)

10

18

7]

L l505BH025010.6

SW-
SM

SW-
M

WY P O R B MR

11
12
13

"
15
18

Wel-graded SAND with Sift and
Gravel

Well-graded SAND with Silt and
Gravel -

Well-graded Gravelly SAND

Well-graded Gravelly SAND

20 30

20 30

20 i1

20 | 70 | 10

1.0

1.0

1.5

20

48.4

2050

2630

62.9

0'4.8' Cement

"5 Brown, gravelly sitly SAND, max.=1",
rounded, loose, moist, poorly sorted, no fuel
odor.

-1 Brown, soil as above, moist, loose, no fuel
odor.

10™-12' Brownish-gray, gravelly SAND,
max,=1.5", avg=2 cm, subangular, moist,
loose, poosly sorted, no fuel odor.

1517 Soil as above, max>2", loose, moist,
poorly sorted, no fuel odor.

AEHF_ORCE-BA SERAIX.GPJ ENSA _ANC.GDT f/22/02
B H

Project:
SERAIX

Hole Number:
01505BH2




Project: SERAIX Page 2 of 2
Elmendorf AFB Date: 13 Jul 2001
Drilling Agency: [ Alaska District Elevation Datum:
Cther  Hughes Drilling X MSL [ other
Location: Northing: 2,650,389 Top of Hole .
EXP LO RATION LOG BN Easting: 1,672,153 Elevation. 178.6ft
Hole Number, Field: Permanent: Driller: Inspector:
ST505 BHG2 01505BH02 Gary Wilson Jackie Donfey
Type of Hole: (3 other Depth to Groundwater: Depth Drilled: Total Depth:
{7 TestPit 30 Auger Hole [] Monitoring Well [ Piezometer 2231t WD 3.0 208
Hammer Weight Split Spoon LD: Size and Type of Bit: Type of Equipment: Type of Samples:
340 ibs 20in 60in Truck Mounted CME-T5 Split Spoon
= | . - Classification Grain Size | = st
=1 . < 8% E ASTM: D 2487 or D 2488 Szl Destription and Rematks
ElFleiz|lo’d] 8 |8 Tigja|lN B2
£ =9 ‘;;,'2 =2 e |9 =~ 8
= 25| 8iBs| B | & S|3|ElF(2]E
iIDiwm| e =] @ | & CAEIERE- AR
b~ | 24 § | SW ! Wellgraded Gravelly SAND 20 {70 {104 20 317 20'-22' Soil as zbove, loose, moist, no fusl
< 18 odor |
- 505BH025021.0 2%
P
NS 25
”‘”"-‘?{:QI i A 4
i .' * a2 8 GW- | Well-graded GRAVEL with Silt 60 |20 | 28 364 23'.25 Brown, sandy GRAVEL, subangularto
“ GM | and Sand angular, loose, poorly sorted, no fuel odor.
24 15058H025023.0 12
~
2 12
i - T T/ 7 Bottom of Exploration 25.0 .
Groundwater Encountered While Drilling:
—26 depth 22.30ft
PID = Photo lonization Detector
28
—30
--32
~}-34
5
o]
u_
2
o
236
[TH
o
(5. =
x
2
& 38
: ®
z
[+t ™
2
KL
8 ,
g Project: Hole Number;
£ SERA IX 01505BH02
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Project:  SERAIX Page 1 of 2
Eimendorf AFB Date: 13 Jul 2001
Drilling Agency, ("1 Alaska District Elevation Datum:
X Other  Hughes Drilling MSL O other
Location: Northing: 2,650,381 Top of Hole
EXPLO RAT;ON LOG CCBON Easting: 1,672,140 Elevation: 178.3ft
Hole Number, Field: Pemanent: Driller: Inspector:
5$7505 BHO3 015058103 Gary Wilson Jackie Donley
Type of Hole: (] other Depth to Groundwater: Depth Drilled: Total Depth:
O Test Pit Auger Hole [ Monitoring Well (T Piezometer 1.8 ft WD 23.01 25,0 ft
Hammer Weight: | Spiit Spoon LD: Stze and Type of Bit: Type of Equipment: Type of Samples:
340 s 2.0in 6.0in Truck Mounted CME-T5 Spiit Spoon
E .. Classification Grain Size - -
_ 242 & ASTM: D 2487 or D 2488 el Descripton and Rermaks
= § 2 & |O® § Tlw gl s
sg 882 5|8 HHEHFHE:
8ﬁ£§u§§m$ 28l 2iT =
008" Asphatt
a3
B
- 231
I3
| 4> 1
3
e 20 2 SW. | Well-graded Gravelly SAND with | 20 | 60 | 20 | 2.0 |B47.0 5T Brown, gravelly SAND, max.>2",
REl 3 SM | Silt subrounded, moist, loose, poorly sorted.
— 6 305BH03505.0 5
O '
L]
| 5]
)
- 8% —— —— — P e e e
L[]
o
“’G.Cf.'f@ 1 24 4 | SW [ Woell-graded Gravelly SAND 20 {70 1 10 | 2.0 |10 10%12" Gravelly SAND, max>2", avg.={",
CEX ) 18 subrounded, loose, moist, poorly sorted, no
- [305BH03SO100 15 tuel odor.
OQ 1
L] 2 T
85
e
652
w14»é.:€;
DG
i {: 24 7 SW | Well-graded Gravelly SAND 2067010 20|58 1517 Sofl as above, coarse sand, angular
-] 6 gravel, moist, poerly sorted, no fuel odor.
16 )‘"f _ 1
r_;> . 16
[ B
wfazjff;{:;
=R
SRS
R A
g8
Project: Hole Number:
SERA IX 015058103
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Project:  SERAIX Page 2 of 2
Elmendorf AFB Date: 13 Jul 2001
Drilling Agency: [ Alaska District Elevation Datum:
X Other  Hughes Drilling MSL 3 other
Looaion: | Norting: 2,650,381 Top of Hole .
EXPLO RAT'ON LOG O Easting: 1,672,140 Elevation: 178.3#
Hole Number, Field: Permanent: Driller: inspector:
ST505 BHO3 G1505BHO3 Gary Wilson Jackie Donley
: 0 epth lo Groundwater; epth Drilled: otal Depth:
Type of Hole: [0 other Depth to Groundwat Depth Drilled Total Depth
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TABLE Al. METHOD ONE ~ PETROLEUM HYDROCARBON SOIL

CLEANUP LEVELS IN NONARCTIC ZONES
{See notes te table for further requirements)

Part A: Determine score for each item*

1. Depth to Groundwater
Less than 5 feet (10
5 feet to 15 feet (8)
More than 15 feet to 25 feet {6)
More than 25 feet to 50 feet (4) 6
More than 50 feet (1)
2. Mean Annual Precipitation
More than 40 inches (10)
More than 25 inches to 40 inches (5
15 inches to 25 inches (3 3
Less than 15 inches (5
3. Seil Type (Unified Soil Classification)
Clean, coarse-grained soils (10)
Coarse~g:rain€d soils with fines ( 3)
Fine-grained soils (low organic carbon) (3 8
Fine-grained soils (high organic carbon) (n
4. Potential Recepiors
(Select the most applicable category)
a. Public water system within 1000 feet, or
private water system within 500 feet {15)
b. Public/private water system within 1/2 mile (12)
c. Public/private water system within one mile (8)
d. No water system within one mile (4) 8
e. Nonpotable groundwater (1)
5. Volume of Contaminated Soil
More than 500 cubic yards 10)
More than 100 cubic yards to 500 cubic yards {8)
More than 25 cubic yards to 100 cubic yards (5 2
10 cubic yardsto 25 cubic yards (2)
Less than 10 cubic yards (D
*The items to be scored are defined in note 1 to this table. '
Part B: Add scores from Part A to determine matrix score and cleanup level
Cleanup Level in mg/kg
Score: 27 Gasoline Range Diesel Range Residual Range
Organics Organics Organics
Matrix Score
for Each Category
Category A: More than 40 30 100 2000
Category B: More than 26 to 40 160 200 2000
Category C: 21-26 500 1000 2000
Category D: Less than 21 1000 2000 2000




Tanks AFID#'s 306, 307, 308 MATRIX BCORE BHEEET
1. Depth to Subsurface Water
< 5 féet (10)
5 - 15 feet ( 8)
15 - 25 feet { 6)
25 =~ 50 feet ( 4)
> 50 feet (1)
2. Mean Annual Precipitation f
> 40 inches (10)
25 - 40 inches ( S)
15 - 25 inches ( 3)
< 15 inches ( 1)
3., Soil Type (Unified Soil Classification)
Clean, coarse-grained soils (10)
Coarse-grained soils with fines { 8)
Fine-grained soils (low OC) ( 3)
Fine-grained soils (high 0C) ( 1) 3
" 4. Potential Receptors
' Public Well within 1000 feet, or
Private Well(s) within 500 feet (15)
Municipal/priv well w/i 1/2 mi (12)
Municipal/priv well w/i 1 mile ( 8) 8
No known well within 1/2 mile { 6)
No known well within 1 mnile ( 4)
Non~-potable groundwater ( 1)
5. Volume of Contaminated Soil
> 500 cubic yards (10)
100 - 500 cubic yards { 8)
25 = 100 cubic yards { 5)
>De Minimis - 25 cubic yards ( 2) 0
De Minimis ( 0) : ‘
Iy
Cleanup Level in mg/kg ﬁ
Diesel Gasoline/Unknown
Matrix Score i
TOTAL = 29 ! diesel gasoline
LEVEL D range . range
pet. hydro. pet. hydro. Benzene BTEX
Level A >40 100 50 0.1 10
Level B 27-40 ! 200 100 0.5 15
Level ¢  21-26 1000 500 0.5 50
XXLevel D <20 2000 1000 0.5 100
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DATA ASSESSMENT REPORT

To:  FILE/Anchorage

Date: December 2001

From: Data Quality Services Manager

File: ST505_SERAIX_DAR

Re:  SERA IX - ST505/9 Former Fueling Facility

cc: Project Manager
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LIST OF ACRONYMS
ADEC Alaska Department of Environmental Conservation
BTEX Benzene, toluene, ethylbenzene, and total xylenes
C Celsius
DAR Data Assessment Report
DRO Diesé! range organic
EDF Electronic deliverable format
EDFIT Electronic Data Format Import Tool
EDMS Environmental Data Management System
ENSR ENSR Corporation
EPA U.S. Environmental Protection Agency
FID Flame ionization detector
GRO Gasoline range organic
LCS L aboratory control sample
LCSD Laboratory control sample duplicate
LGN Laboratory group number
MECL Method-established control limits
MQL Method quantitation limit
MS Matrix spike
MSD Matrix spike duplicate
NA Not applicable
ND Non-detected
QA Quality assurance
QAO Quality assurance objective
QAPP Quality Assurance Project Plan
Qc Quality control
RPD Relative percent difference
SAS Sound Analytical Services, Inc.

USAED-AK  U.S. Army Engineer District-Alaska
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1.0 SUMMARY

This Data Assessment Report (DAR) has been prepared for 2001 data collection activities
supporting SERA IX Release Investigations at Elmendorf Air Force Base (EAFB), Alaska.
Sampling was conducted at the Former Fueling Facility, EAFB, identified as Site 505/9
(ST505/9). Project samples included soil samples collected July 13 and July 16, 2001.

A Quality Assurance Project Plan (QAPP) was submitted (ENSR 2000) prior to data collection
activities to outline the analytical program, data quality assurance (QA) objectives, quality
control (QC) procedures, and level of effort for data quality assessment.

The objective of this DAR is 1o determine, through assessment of the data quality assessment
samples, as to whether the QA objectives (i.e., goals) outlined in the QAPP were met.

ENSR data management services performed data validation procedures on the analytical
results for a systematic and independent verification of method compliance and data quality. As
a result of the data validation procedures, validation data qualifier codes are appended to the
analytical data when applicable, to describe the bias or any limitations in use of the data.
Validation efforts have been documented in the Data Assessment Summaries in Attachment B.

Overall the precision and accuracy of measurement were considered acceptable based upon
the evaluation of data quality assessment sample results (field duplicate samples (Attachment
A), laboratory control samples, and matrix spike samples) included into the project sampling and
analysis scheme. The data quality assessment samples were considered to have met the
project QA objectives for accuracy and precision. In summary:

» The data are considered valid as qualified and acceptable for use.

* The completeness objective goal of 85 percent is considered met for the site.
1.1 Data Recommended for Qualification

As a result of data validation procedures, validation data qualifier codes (flags) are appended to
the analytical data to help describe the limitations in use of the data.

Data which are recommended to be flagged “J” for target compounds reported between the
method detection limit (MDL) and the method quantitation limit (MQL), and are considered

- estimated values include:
*» GRO sample 505BH02S010.0N1 (29595-09) result at 1.2 mg/Kg.
*  RRQ sample 505BH02S021.0N1 (99595-12) result at 29 mg/Kg.

« BTEX sample 505BH025010.0N1 (99595-09) results for ethylbenzene at 0.032
mg/Kg, and m,p-xylene at 0.058 mg/Kg.

* GRO sample 505BH04S010.0N1 (99619-01) result at 1.0 mg/Kg.
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+ GRO sample 505BH04S015.0N1 (99619-03) result at 1.3 mg/Kg.
+ BTEX sample 505BH04S010.0N1 (99619-01) result for m,p-xylene at 0.03 mg/Kg.
+ BTEX sample 505BH045015.0N1 (99619-03) result for m,p-xylene at 0.054 mg/Kg.

These results should be viewed with caution for the possibility of false-positive identification and
estimated quantitative value results. BETX target analyles detected were confirmed by second-
column chromatography analysis, which enhances a determination of a qualitative presence.
Petroleum hydrocarbon gas chromatography analysis (GRO, DRO, RRO), however, has a large
possibility in false-positive identifications at values between the MDL and the MQL from inherent
identifications made solely on chemical retention time in the analytical system.

1.2  Hydrocarbon Qualitative Interpretation

Gas chromatography traces obtained from the DRO/RRO analysis were reviewed to facilitate
hydrocarbon interpretations and define the specific hydrocarbon range of contamination
present. Project soil samples were reported as non-detected at the reporting limit.
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2.0 SAMPLE MANAGEMENT AND ANALYTICAL PROGRAM
241 Field Sample Management

Primary project samples collected were analyzed by Sound Analytical Services, Inc. (SAS)
located in Tacoma, Washington. At the request of USAED-AK, QA referee samples identified
in the QAPP, were not collected.

Samples received at the laboratory were organized as "baiches” of samples and are referred to
as laboratory group numbers (LGNs). LGNs included batch-specific QC elements to assess the
precision and accuracy of analysis.

Laboratory QC samples — consisting of laboratory control samples (LCS), laboratory control
sample duplicates (LCSD), matrix spike (MS) samples, and matrix spike duplicate (MSD)
samples — were incorporated into the analytical scheme to assess data quality.

Field QC samples were collected during the sampling activities to evaluate field sample
handling, transportation, analytical procedures, and total field and analytical variability. The field
QC samples consisted of a field duplicate sample, and a trip blank sample for volatiles analysis.
Field QC samples were submitted to SAS as “blind” samples to mask their identity and were
analyzed as project samples. : '

2.2  Analytical Methodology

Analysis methods are defined by U.S. Environmental Protection Agency (EPA) SW-846 (1994,
1896), and Alaska Department of Environmental Conservation (ADEC; 1999) methodology.

+ Analysis of samples for petroleum hydrocarbons were performed by gas
chromatography (GC) technique with flame ionization detectsr (FID). Methedology is
defined by State of Alaska (ADEC 1999) as "Method for the Determination of
Gasoline Range Organics® (GRO: AK101), "Method for the Determination of Diesel
Range Organics" (DRO: AK102), and “Method for the Determination of Residual
Range Organics” (RRO: AK103).

» Volatile aromatic compounds benzene, toluene, ethylbenzene, and xylenes
{collectively known as the BTEX compounds) were analyzed by applying SW-846
Method 8021B (EPA 1896) to GRO analysis utilizing in-series photoionization
detection before GRO FID analysis. BTEX compounds reported by SW-846 Method
8021B were confirmed with second column chromatography in analysis. BTEX soil
samples were collected in the field by the high concentration soil method described
in EPA SW-846 Method 5035. A representative soil sample {minimum 25 grams}
was placed in a pre-weighed jar with a septum-sealed screw-cap, A 25-milliliter
volume of methanol {provided in a glass-sealed container) was immediately added to
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the sample to maintain hydrocarbon integrity and minimize analyte volatilization prior
to analysis.

» Polycyclic aromatic hydrocarbons (PAHs) were assessed by EPA SW-846 (1996)
Method 8270C. The gas chromatography/mass spectrometry (GC/MS) instrument
was operated with an ion trap (IT) detector to increase the sensitivity of the method
for PAH target analytes. '

= The general chemistry parameter of total organic carbon (TOC) was assessed by
EPA SW-826 Method 9060.
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3.0 QUALITY ASSURANCE OBJECTIVES

All analytical data for the SERA IX Release Investigations were generated as definitive data as
described by EPA (1993). Rigorous SW-846 analytical procedures (EPA 1994, 1996) and
ADEC methods (1999) were utilized.

3.1 Quantitative QA Objectives

Quantitative quality assurance objectives (QAOs) of measurement data are determined by
assessment of the data quality indicators of precision, accuracy, completeness, and sensitivity of
reported results. The fundamental QAO — with respect to accuracy, precision, and sensitivity of
laboratory analytical data - is to achieve the QC acceptance criteria of the analytical protocols,

Quantitative QAOs of measurement data for hydrocarbon methodology (GRO, DRO, RRO) were
compared to method-established control limits (MECL) referenced from the Alaska Series
Laboratory Methods within the Underground Storage Tank Procedures Manual (ADEC 1999).
Quantitative QAOs for EPA methodology were adapted from the USACE Shell for Analytical
Chemistry Requirements (USACE 2001). The quantitative QAOs are summarized in Table 3-1.

Table 3-1. Quantitative QA Objectives

Precision
Parameter Methods MQL Goal Accuracy Goal
RPD % Recovery

Soils -

Gasoline Range Organics AK101 , 2 ma/kg 50 60— 140
é;oé“;;fn\égi‘(ﬂgf?ma 5035/8021B 20 pg/kg 50 70-130
Diesel Range Qrganics AK102 33 mg/kg 50 60— 140
Residual Range Organics AK103 40 mg/kg 50 60— 140
PAH 8270C 10 pg/kg 60 45 - 135
Total Organic Carbon 2060 100 mg/kg 50 75-125
Key: :

ug/Kg = Micrograms per kilogram; BTEX = Benzene, toluene, ethylbenzene, and xylenes; mg/Kg = Milligrams ﬁer

kilogram; MQL = Method quantitation limit; PAH = Polycyclic aromatic hydrocarbons; RPD = Relative percent
difference calculated from duplicate measurement.
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4.0 DATA QUALITY EVALUATION

Project investigative samples for ST505/9 were received and analyzed by SAS under the LGNs
identified as 99595, and 99619. Data assessment summaries for each LGN are presented in

Attachment B.
4.1 Data Verification Procedures

Data verification procedures were performed on each LGN to ensure the competency of the
data reported and electronic data archived in the Environmental Data Management System
(EDMS). A complete cross-check of laboratory identification numbers with field identification
numbers was performed to ensure that analyses had been performed as specified in the chain-
of-custody documentation. Missing information regarding samples was noted and resolved with

laboratory personnel.

SAS supplied the analytical results in the U.S, Army Corps of Engineers North Pacific Division
Electronic Deliverable Format (EDF) Version 1.2a for inclusion in the EDMS. ENSR data quality
management services used Microsoft® Access 98 and Excel 98 to extract data from the verified
final EDF for generation of tabulated sampling results. Additional data verification procedures
were performed by ENSR comparing the tabulated sampling result tables to the hardcopy

analytical report.
4.2 Data Validation Procedures

ENSR data quality management services performed limited data assessment procedures for a
systematic and independent verification to determine method compliance and assess data
quality. Data assessment was performed from the laboratory-provided sample result sheets
and summary QC sheets, and was aided with the data software tools EDFIT (ENSR 2001) and
Datastream™ (Arsenault & Associates 1997) for the additional generation of QC results

summary reports (Attachment A).
4.3 Field Quality Control Sample Resuits

Field QC samples were collected during the sampling activities to evaluate field sample
handling, transportation, analytical procedures, and analytical variability. The field QC samples
consisted of field duplicate samples and a trip-transfer blank sample for volatile analysis.

4,3.1 Field Duplicate Sample Resulits

Field duplicate samples were collected and analyzed at the primary laboratory to evaluate both
the sample matrix variability and variability in sampling and analytical procedures, Field
duplicate samples were submitted as “blind” samples to mask their identity and were analyzed

as primary samples.
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Field duplicate samples included:

+  505BH01S0O30.0N1 (99595-05) was submitted as a soil “blind™ field duplicate of
primary sample 505BH015025.0N1 (99595-03).

Field duplicate sample results are presented in Attachment A,

Field duplicate samples were compared to the USACE (1997) criteria for the comparability of
field duplicate results summarized in Table 4-1.

Table 4-1. Criteria for Comparing Field QC and QA Sample Data

Matrix Parameter Disagreement Major Disagreement
Water and Soil | GRO, DRO, | Arbitrary (suggest > 3-times Arbitrary (suggest > 5-times
RRO difference) difference)
Soil BTEX Arbitrary (suggest > 5-times Arbitrary (suggest > 10-times
difference) difference)
Water BTEX, PAH > 2-times difference > 3-times difference
Soil PAH > 4-limes difference > 5-times difference
Water BTEX > 2-times difference > 3-times difference

Water and Soil | All

> 5-times difference when
one result is less than
detection limit

> 10-times difference when cne
result is less than detection limit

Water and Soil | All

> 3-times difference when
one result is less than
reporting limit

> 5-times difference when one
result is less than reporting limit

Project samples met the USACE comparability criteria.

43,2 Methanol Trip Blank Sample

A methanol trip (transfer) blank sample was included with the volatiles analysis analytical
scheme to evaluate potential field- and/or laboratory-introduced contamination from sample
handling, transportation, and storage of samples.

» Methanol trip blank sample 505BH03S015.0N1 (99595-17) reported BTEX target
analytes by SW-8021B as non-detected (ND) at the method quantitation limit (MQL).
GRO by AK101 was reported as ND at the MQL.

The absence of target analytes indicates that sample handling and transportation procedures
were considered acceptable and did not contribute any contamination effect to data collection

activities.
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ATTACHMENT A

Field QC Sample Results

The U.S. Army Corps of Engineers (USACE) North Pacific Division Electronic Deliverable
Format (EDF) Version 1.2a was supplied as ASCII text files containing comma-delimited fields.
The EDF was compiled in Microsoft Access® and extracted by Microsoft EXCEL® 8.0 for
generation of tabulated analytical results. A description of the column headings and USACE
valid value codes are provided as:

Field_ID Field sample identification number,

Lab 1D Laboratory sample identification number.

Analysis Analysis Method Designation / Extraction Method Designation.
Basis D =Dry, W = Wet, N = Not Filtered, F = Field-Filtered.

Parameter  Target analyte, target compound.

Result Analysis result,

Units Units of measure.

ND Not detected at the method quantitation limit (MQL).
NC Not calculated, duplicate results reported as ND.
Dilfac Dilution factor of analysis.
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FIELD DUPLICATE SAMPLE SUMMARY

Primary Sample
Field ID: 505BH01S025.0N1
labiD; 9859503

Parameter Basis

Duplicate Sample

S05BHO15030.0N1
9950505

Laboratory

Sound Analytical Services, Inc,, Tacoma, WA

Duplicate Pair Results

Units RPD

Comment

Primary (RL/DL/DH) Duplicate (RL/DL/DIR

AK101 I METHOD

Gasoline Range Organics D ND{23/12/1) ND2371.271) mgfkg NC ND
AK102 { METHOD

Diesel Range Organics D ND(38/19/1) ND (35/18/1) mg/kg NC ND
AK103 { METHGCD

Residual Range Organics 0D ND(38/20/1) ND (38/2071) mg'kg NC ND
SW8o21B /SW50308 7

Benzene D ND({0.023/0.0083/1) ND (0.023/0.0082/ 1) mgkg NC ND
Ethylbenzene D ND({@©.047/0.00837/1) ND(0.045/0.0082/1) mghkg NC ND
m.p-Xylene {Sum of Isomers) D ND(0.093/0016/1)  ND(0.092/0.018/1) mghg NC ND
o-Xylene D ND(0.047/00083/1) ND(0.046/0.0092/1) mghkg NC ND
Toluene D ND({D.047/00003/1}) ND{0046/0.0092/1) mghkg NC ND

RL = reporling limil, DL = dection Emit, Dil = dilution Facter, RPD = relative percent difference.
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ATTACHMENT B

Data Assessment Summary
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Data Assessment Summary

. Lab Report #: 99595 ' Laboratory: SAS
Location SERA IX Release Investigations COC#: EQ00011

1.1 Sample Receipt and Integrity
Twenty-one soil samples were received at SAS on 7/18/01 for analysis.

The temperature of the temperature blank representative of project sample temperatures within
the cooler received at the aboratory were recorded as:

+ 99595 @ 2.8 °C.
1.2  Corrective Actions
+ None
1.3  Data Recommended for Qualification

Sample results reporied below the MQL has been recommended fo be flagged "J" and be
considered an estimated values for:

*  GRO sample 505BH02S010.0N1 (99595-09) result at 1.2 mg/Kg.
+ RRO sample 505BH02S021.0N1 (99595-12) result at 28 mg/Kg.

» BTEX sample 505BH02S010.0N1 (99595-09) results for ethylbenzene at 0.032
ma/Kg, and m,p-xylene at 0.058 mg/Kg.

October 2001 Page 1 99585 DAS.doc




Data Assessment Summary

Lab Heport #: 98595 Laboratory: SAS
Location SERA IX Release Investigations COC#: EQQO011

1.4  Diesel Range Organics / Residual Rangé Organics Analysis

RRO sample results reported below the methed guantitation limit (MQL or reporting limit), and
above the method detection limit (MDL) have been recommended to be flagged "J" and be
considered an estimated values in samples:

» RRO sample 505BH025021.0N1 (89595-12) resuit at 29 mg/Kg.
Holding Times: Analytical holding mes were mel in sample analysis.

Method Blanks: OR0 and BRO method blank resulls were reported as non-delecied af the
reporting lmit (MQL) of 33 mg/Kg.

Laborgiory Contred_Samples: 0RO analyle recovery in LOS analysis were compared to the
method-estabiished controf fimit (MECL) of 78 to 125 percent gnd 20 percent RFD in
measuremernt. FRO anaiyle recovery in LOS analvsis were compared fo the LECL of 60 fo 120

percent and 20 pereent RPD in measursmeant.

% Rec|{% Rec ‘

Lab_ID Analyte tcs |iesp | APP Notes
SDS0359 DRO. 99 105 | 59
5050359 RRO 93.5 | 96.7 | 3.4

Matrx Spike /[ Matrix Spike Duplicates: DRO analyte recovery in MS and MED analysis were
comparsd {0 the MECL of 75 10 125 percant recovery ankd 30 percant RPD in measurement, RRO
analyle recovery in M5 and MSD analysis were compared o the MECL of 50 fo 150 percent
recovery and 50 percent RPE in measurement. )

Matrix spike sample was performed on site-specific sample 505BH03S010.0N1 (99595-18).

. Analyte - % Rec | % Rec
Lab ID Fieid_ID MS MSD RPD Notes
98685-16 505BH035010.0N1 DRO 109 1112 2.7
99595-16 505BH03S010.0N1 RRO 104 108 3.8

Matrix Dunlicates:  DRO and RRO resulls in malvix duplficate (MD) analysis were reported for an
relative assessment of sample homogenedty. ‘

Lab ID Field 1D Analyte Result | Besult | RPD Notes
99595-04 505BH015025.0N1 DRO ND ND NC
99585-04 505BH01S025,0N1 BRO ND ND NC

Surrooste Compounds: DRO surrogate compound (o-terphenyll and BRO swrrogate compound
{n-trizoontane-dB2) recovery in analysis were compared o the MECL of 50 to 180 psroent
Surregate compounds in profect sampiss met the LECL in recovery.
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Data Assessment Summary

. Lab Report #: 99595 Laboratory: SAS
Location SERA IX Release Investigations COC#: E000011

1.5  Volatile Aromatic Hydrocarbons Analysis

The BTEX target analytes were assessed by EPA SW-846 method 8021B in conjunction with
GRO AK101 analysis, Soll samples were field-preserved with methano! following AK101

guidance,

BTEX sample results reported below the method quantitation limit (MQL or reporting limit), and
above the method detection limit (MDL) have been recommended fo be flagged *J" and be
considered an estimated values in samples; :

= BTEX sampie 505BH025010.0N1 (99595-09) results for ethylbenzene at 0.032
mg/Kg, and m,p-xylene at 0.058 mg/Kg.

Holding Times: Analytical holding times were met in sample analysis.

Method Blanks: Method blank resulls were reporied as non-gdeiecited at the reporiing Iimit (4QL)

of 2 mgKg.
Loboralory Dontro! Samples:  BTEX analyte recovery in LCS analysis were compared 1o the
. LECL of recovely and relalive percent difference (RPD} in measurement of Benzene (69 - 113%)

<Z1% RPD; Tolueng (71 - 131%}) <20% HPD; Ethvihenzens (63 - 138%) <19% RPD M&p-
Xyleng {74 - 137%} <20% RPL; o-Xylens (65 - 137%) <16% APLD.

lab ID Analvie % Recovery Range RPD Range Notes
SGB2763 BYEX g1 - 105 0-74

Matrix Soike f Matrlx Splke Duplicaies: BETX analyle recovery in MS and MSD analysis were
compared o e quaniitative QA objective (QAG) goal of 70 o 130 percent recovery and 50
aroent RPD in measurement.

Matrix spike sample was performed on site-specific sample 505BHO35010.0N1 {99595-15).

" Lab_ID Field_ID Analyte | % Recoyey Rang® | RpD Range Notes
9959515 | 505BHO3SO10.0N1 | BETX 89.3 - 121 9.2-26

Surrogate Compourds: Surrogate compounds bromoflucrobenzene (BFB) and iriflourotoluene
{TFTjrecovery in analysis was compared to LECL of 70 fo 130 percent recovery. Surrogate
comppunds in praject samples met the LECL with the exception:

¢ BTEX sample 505BHO3S05.0N1 (99595-20) surrogate compound 4BFB was
reported at 134 percent which slightly exceeded the MECL. The additional surrogate
compound TFT was within MECL.. No data are recommended for qualification,
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Data Assessment Summary

Lab Report #: 99595 Laboratory: SAS
Location SERA IX Release Investigations COC#: EGO0011

1.6  Gasoline Range Organics Analysis

GRO sample results reported below the method quantitation limit (MQL or reporting limit), and
above the method detection limit (MDL) have been recommended to be flagged "J* and be
considered an estimated values in samples:

»  GRO sample 5058H025010.0N1 (89595-09) result at 1.2 mg/Kg.

Holding Times; Analylical holding Wimes were mel in sample anziysis.

Method Blanks;, Method blank resulls were reporied as non-detecled at the reporting limit (MQL)
of 2 mg/Kg.

Laboratory Control Samples: GRO analyle recovery in LCS analysis were compared io the
MECL of 70 W 120 percent and 20 percent refative percent difference (RPD) in measurement,

% Recl% Rec
Lab_ID Analyte ms | msp | RPP Notes
SGB2763 GRO 84 B8 | 4.7

Mairix Spike [ Malrix Spike Duplicales: GRO analyle recovery in ME and MSE analysis were
compared to the LECL of 50 o 150 percent recovery and 50 percent AFPD in measurement.

Matrix spike sample was performed on site-specific sample 505BH03S010.0N1 (99595-15).

. Analyte % Rec | % Rec
Lab_ID Field_ID MS msp | AFD Notes
99595-15 505BH03S010.0N1 GRO 85.6 85.6 0

Surreaate Compound: Surrogate compounds bromofiuorobenzens, and trifluorctoluene recovery
i analysis was compared to MECL of 50 to 150 percent recovery. Surrogate compounds in
project samples met the MECL in recovery with the exception:

s  GRO sample 702BH14S013.0N1 (89542-03) surrogate compound 4BFB exceeded
the MECL. Significant GRO at 110 mg/Kg was reported in the sample which hindered
an accurate determination of the surrogate compound. The additionat surrogate TFT
was within  MECL. No data are recommended for qualification.
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Data Assessment Summary

Lab Report #: 99595 ' Laboratory:  SAS
Location . SERA IX Release Investigations COC#: E00O0011

1.7  Polycyclic Aromatic Hydrocarbons

The PAH target analyles were assessed by EPA SW-846 method 8270, utilizing mass
spectroscopy with jon-trap detection.

Holding Times: Anglylical holding iimes were met in sample analysis.
Method Blanks, Method blank resulls were reporied as non-detected at the reporting Bmift (MQL}

Laboratory Contro! Saminles: FPAH analyte recovery in LCS analysis were compared to LECL,
Lab D Analyte % Recovery Bange APD Range Notes
§50328 PAH

= PAH target analyte acenaphthylene recovery in LCS was reported at 164 percent
which is slightly greater than the LECL. Target analyte dibenzo(ah)anthracene
recovery in LCS was reported at 51 percent which is slighily below the LECL. PAH
target analytes in the associated samples were reported as ND at the MQL. No data
are recommended for qualification.

Malrix Spike [ Maltix Snike Duplicaies:  PAH analte recovery in ME and MED analysis were
compared to LECL.

Matrix spike sample was performed on site-specific sample 505BHORS0O10.0N1 (89595-10).

= PAH target analyte acenaphthylene recovery in LCS and LCSD was reported at 175
percent and 161 percent which is slightly greater than the LECL. PAH target
analytes in the associated samples were reported as ND at the MQL. No daia are
recommended for qualification.

Surrogate Compounds: Surrogate compounds Z-fluorobiphenyt (B8 — 148}, nitrobanzene-d5 (671 ~
159), and p-lerphenyl-di4 (43 — 148} recovery in analysis was comparsd to LECL (in
parenthesis). Surrcgale compounds in project samples met the LECL.
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Data Assessment Summary

. Lab Report #: 99619 Laboratory:  SAS
Location SERA IX Release Investigations COC#: E000012

1.1 Sample Receipt and Integrity

Twenty-seven soil samples were received at SAS on 7/19/01 for analysis.
The temperature of the temperature blank representative of project sample temperatures within
the cooler received at the laboratory were recorded as:

+ 99619 @ 2.1 °C.

1.2 Correclive Actions

+ None

1.3 Data Recommended for Qualification

Sample results reporied below the MQL has been recommended to be flagged "J" and be
considered an estimated values for:

*  GRO sample 505BH04S010.0N1 {99619-01) result at 1.0 mg/kg.
»  GRO sample 505BH045015.0N1 (99619-03) result at 1.3 mg/kg.
. +  GRO sample 532BH02S5045.5N1 (99619-11) result at 1.8 mg/kg.
*  RRO sample 532BH025045.5N1 (99619-12) result at 27 mg/kg.
»  RRO sample 906H01S06.0N1 (99618-20) result at 30 mg/kg.
+ BTEX sample 505BH04S010.0N1 (89619-01}) resuilt for m,p-xylene at 0.03 mg/kg.
*  BTEX sample 505BH04S015.0N1 (92619-03) result for m,p-xylene at 0.054 mg/kg.
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Data Assessment Summary

Lab Report #: 99619 . Laboratory: SAS
Location SERA IX Release Investigations  COC#: E000012

1.4  Diesel Range Organics / Residual Range Organics Analysis

RRO sample results reported below the method quantitation fimit (MQL or reporting limit), and
above the method detection limit (MDL) have been recommended to be flagged "J" and be
considered an estimated values in samples:

+ RRO sample 532BH025045.5N1 (89619-12) result at 27 mg/kg.
* RRO sample 906H01506.0N1 {99619-20) result at 30 mg/kg.
Heiding Times: Analytical holding times were met in sample analysis,

Mathod Blanks: DRO and RRO method blank resulls were reported as non-delpgted gt the
reporting lmit (MQL) of 33 ma/Kg.

Laboratory Conlrol Samples: DRO analvte recovery in LCS analysis were comparaed o the
method-getablished conirol fimit (MECL) of 75 lo 125 percent and 20 percent RPD in
measurement. RRO anafyte recovery in LCS analysis were compared to the LECL of 60 10 120
percent and 20 percent RPD in measurement.

Lab_ID Analyte %ngc %PeCIRPD|  Notes
SDS0360 DRO 102 | 105 | 2.9
SDS0360 RRO 935 | 935 | 0
SDS0369 DRO 111 | 117 | 53

Malix Spike [ Malrix Solke Duplicates: DRO analyle recovery in MG and MSD analysis were
compared o the MECL of 75 io 125 pereent recovery and 30 percent RPD ip measwrement, RRO
analyte recovery in MS and MSD analysis were compared fo the MECL of 50 to 150 percent

recovery and 50 pereent RPD in measurement,

Matrix spike sample was performed on site-specific sample 505BH045010.0N1 (89619-02), and
906BH02506.0 {99618-27).

Lab_ID Field_ID Analyte e | Raec| RPD | Notes
99619-02 505BH04S010.0N1 DRO 125 127 1 16
99619-02 505BH045010.0N1 RRO 957 | 921 | a8
99619-27 906BH02506.0N1 DRO 114 115 | 0.87
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Data Assessment Summary

. Lab Report #: 99619 Laboratory: SAS
Location SERA IX Release Investigations  COC#: EQ00012

Matrix Duplicales) DRO and RRQC results in malrix duplicate (MD} analysis were reported for an
refative assessment of sample homogenaeily.

itab 1D Field D Analyte Result | Result | RPD Notes
99619-04 505BH04S015.0N1 DRO ND ND NC
99619-04 505BH04S015.0Nt BRO ND ND NC
99619-26 906BH02803.5N1 DRO ND ND NC
99619-256 806BH02803.5N1 RRO : ND ND NC
99619-27 906BH02S06.0N1 DRO ND ND NC

Surronate Gompounds: DRO surrogate compound {o-terphenyl} and RRO swrrogale compound
(n-tigcontane-dB2) recovery in analysis were compared to the MECL of 50 to 150 percemnt
Surrogate compounds in project samples met the LECL in recovery with the exception:

» DRO sample 532BH02S030.0N1 (99618-10) did not report the surrogate compound
OTP recovery due to a 10-times dilution in analysis. Significant DRO was reported in
the sample at 7000 mg/Kg that hindered an accurate determination of surrogate
recovery, RRO surrogate compound was within LECL. No data is recommended for
gualification.
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Data Assessment Summary

Lab Report #: 95619 Laboratory: SAS
Location SERA IX Release Investigations COC#: E00D012

1.5  Volatile Aromatic Hydrocarbons Analysis

The BTEX target analyles were assessed by EPA SW-846 method 8021B in conjunction with
GRO AK101 analysis. Soil samples were field-preserved with methanol following AKi01
guidance. »

BTEX sample results reporied below the method quantitation limit (MQL or reporting limit), and
above the method detection limit (MDL} have been recommended to be flagged "J" and be
considered an estimated values in samples:

+ BTEX sample 505BH045010.0N1 (99619-01) result for m,p-xylene at 0.03 mg/kg.
+ BTEX sample 505BH04S015.0N1 (99613-03) result for m,p-xylene at 0.054 mg/kg.

Holding Times: Anaiylical hbidf'ng Hmes were met in sampie analysis.

Method Blanks: Method blank resulis were reported as non-detected at the reporiing limit (MQOL}
of 2 mg/Kg.

Laboratory Control Samples,  BTEX analyte recovery in LCS analysis were compared o the
LECL of recovery and refalive percent difference (RPD) in measwrement of: Benzane {69 - 113%)
<21% FRFD; Toluens (71 - 131%) <20% RPD, Ethyibenzens (63 - 138%}) <18% RPD; Mé&p-
Xyleng (74 - 137%) <40% RPD; o-Xylene (65 - 137%) «16% RPD, '

Lab 1D Analyte % Recovery Range RPD Range Notes
8GB2763 - BTEX g91-105 0-7.4

Matrix Splke / Malrix Soke Duplicales: BETX analyte recovery in MS and MSD analysis were
compared o the quaniitative QA objective (QAQ) goal of 70 to 130 percent recovery and 50
paregnt RFPD in measurement,

Matrix spike sample was performed on site-specific sample 505BH045010.0N1 (89619-01).

Lab_iD Field_ID Analyte | % Re‘:"‘,ﬁs’y Range{ ppp Range Notes
99619-01 | 505BH04SO10.0N1 | BETX 93 - 127 13- 19

Surrogate Compounds: Surrogate compounds bromofiuorobenzene (BFB) and Iriflouroioiuens
{TFTjrecovery in analysis was compared to LECL of 70 io 130 percent recovery. Surrogate
compounds in project samples met the LECL with the exception:

» BTEX sample 505BH03S05.0N1 (99595-20) surrogate compound 4BFB was
reported at 134 percent which slightly exceeded the MECL. The additional surrogate
compound TFT was within MECL. No data are recommended for qualification.
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Data Assessment Summary

Lab Report #: .
{ ocation

90619

SERA |X Release Investigations

Laboratory:
COC#:

SAS
£E000012

1.6  Gasoline Range Organics Analysis

GRO sample resuits reported below the method quantitation limit (MQL or reporting limit), and
above the method detection limit (MDL) have been recommended to be flagged "J* and be
considered an estimated values in samples:

» GRO sample 505BH04S50C10.0N1 (99618-01) rgsult at 1.0 mg/kg.
* GRO sample 505BH043015.0N1 {99619-03) resuit at 1.3 mg/kg.
« GRO sample 532BH025045.5N1 (99619-11) result at 1.8 mg/kg.

Holding Times: Anafytical holging times were met in sample analysis.

Mathod Blanks: Method blank results were reporied as non-detecisd at the reporting limit (MOL)

of 2 mg/Kg.

Labaratory Contrgl Sampies:

GRC analyte recovery in LCS analysis were compared 1o the

MECL of 70 10 120 percent and 20 percent relative percent difference (FPD} in measurement.

% Recj% Rec
Lab ID Analyte MS | MSD RPD Notes
SGR2764 GRO g4 84 ]

Matrix Spike / Matrix Spke Duplicates:

GRO analyte recovery in MS and MSD analysis were

compared o the LECL of 80 fu 150 percent recovery and 50 percert RFPD in measurement,

Matrix spike sample was performed on site-specific sample 505BH045010.0N1 (99619-01).

. Analyte % Rec | % Rec
l_.abmiD Field ID MS MSD RPD Notes
99619-01 505BH045010.0N1 GRO 78.3 78.3 0

Surroaate Compeund: Swrogale compounds romofiuorobenzens, and triffuorctoluens recovery

in analysis was compared o MECL of 50 io 150 percent recovery. Surrogste compounds in
project sampies met the MECL in recovery with the exception;

* GRO sample 702BH14S013,0N1 {89542-03) surrogate compound 4BFB exceeded
the MECL. Significant GRO at 110 mg/Kg was reported in the sample which hindered
an accurate determination of the surrogate compound. The additional surrogate TFT

was

within - MECL.

No dala

are

recommended

for

qualification.
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Data Assessment Summary

Lab Report #: 99619 Laboratory: SAS
Location SERA IX Release Investigations COC#: EQOOO12

1.7  Polycyclic Aromatic Hydrocarbons

The PAH target analyles were assessed by EPA SW-846 method 8270, utilizing mass
spectroscopy with ion-trap detection.

HMolding Times: Analyviical bolding Himes were mel in sample analysis.

Method Blanks: Method blanik resulls werg reported as non-detected at the reporting Hmdl (MGL).

Lahoralory Convol Samplas: PAH analvie recovery in LCS analysis were compared o LECL.

« PAH target analyte acenaphthylene recovery in LCS analysis {SS880329) was
reported at 165 percent which is slightly greater than the LECL. PAH target analytes
in the associated samples were reported as ND at the MQL. No data are
recommended for qualification.

Matrix Spike / Metrix Spike Duplicales:  PAH analyte recavery in MS and MED analysis were
compared o LECL,

Matrix spike sample was performed on site-specific sample 505BH043023.0N1 (99619-06).

» PAH target analyte acenaphthylene, and anthracene in MSD was reported slightly
greater than the LECL. MS recovery met LECL. PAH target analytes in the
associated samples were reported as ND at the MQL. No data are recommended for

qualification.

Syrrogate Compounds: Swrrogate compounds 2-fluorobiphenyl (65 — 148}, nitrobenzene-ds (67 -
1588}, and p-lerphenyl-di4 (43 ~ 148} recovery In analysis was compared o LECL {in
pargrihesis}, Surrogaie compounds in project sampies met the LECL.
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On the basis of the small distance (approximately 4 {t) between the bottom of the tank and the
water table, and the large seasonal groundwater level fluctuations observed at Elmendorf AFB,
bioventing may not be recommended for ST 504. Bioventing is primarily designed to deliver oxygen to
soils in the unsaturated zone; therefore, it is not an effective technelogy to remediate water-saturated

soils,

Because the extent of contamination beneath this site is unknown, a limited field investigation
will be conducted. Section 3 details the decision-making process that will be used during the
investigation to determine the appropriateness of bioventing, or an alternative remedy at the site.

2.5 ST 505 (UST Sites 306, 307, and 308)

ST 505 contains three USTs 306, 307 and 308 that contained diesel, MOGAS, and JP-4,
respectively. These tanks were located near Buildings 42-300 and 42-301, north of the runway, and were
removed in 1994, during which environmental samples were taken. The results of the excavation and
sampling are presented in the UST Site Assessment, State of Alaska Underground Storage Tank Register
Numbers: 306, 307, & 308, Near Building 42-301 (USAF, August 1994). The following sections
summarize the tank removal and investigation, and present recommendations for additional work.

2.5.1 Site Location and Description

The USTs were located south of Building 42-300 and west of Building 42-301, and were used to
store fuel for operations support vehicles and equipment. The associated fuel pumps were located
approximately 10 fi to the east of the tanks. Figure 1.2-1 shows the approximate former location of the
tanks at Elmendorf AFB; Figure 2.5-1 presents a more detailed Jocation map.

The area surrounding the location of the four tanks is level and vegetated with grass; the area
suitounding the fuel pumps is level and paved with concrete. A drainage ditch is located to the east and
a small stream is located approximately 1.25 miles to the south.

Soils encountered during excavation of the tanks were classified as very fine sands, according to
the Unified Soil Classification System. The shallow aquifer is estimated to be 35 ft below grade in the
vicinity of the tanks, approximately 24 ft below the base of the tanks. Shallow groundwater flows to the
west in this area (USAF, August 1994).

2.5.2 Tapk Removal Results

All three tanks were excavated and removed in May 1994 and appeared to be in good condition
(USAF, August 1994). A PID was used to screen soils during excavation, but no volatile organic
compounds (VOCs) were detected. Two soil samples were collected from the base of each tank
excavation, within 2 ft of the tank bottoms. The results of the sampling are shown in Figure 2.5-1.
DRO, GRO, and benzene, toluene, ethylbenzene, and xylenes (BTEX) were not detected in four of the
six samples collected from beneath the fuel tanks. A sample collected from beneath the south end of the
diesel tank contained 146-mg/kg DRO, 7-mg/kg GRO, and 0.07-mg/kg xylenes. The remaining sample,
collected beneath the south end of the JP-4 tank, contained only a minor amount of DRO (14 mg/kg).

An additional sample was taken at each of the three associated fuel pumps (diesel, MOGAS, and
JP-4). These samples were taken approximately 2 ft below the pipes leading from the fuel tanks to the
pumps. Samples collected from near the fuel pumps contained significantly higher concentrations of
contaminants than those collected beneath the tanks. The sample collected near the pipe to the diesel
pump contained 4160 mg/kg DRO, and the sample collected near the pipe to the MOGAS pump
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contained 3200-mg/kg GRO and significant concentrations of BTEX. These results are also shown in
Figure 2.5-1.

Following excavation of the three USTs, the excavated soils plus some clean soil were used as
backfill. The soils around the fuel pumps were not excavated (USAF, August 1994).

2.5.3 Conclusions and Recommendations

The original ACM score calculated for this site was 20, corresponding to Level D cleanup
criteria (USAF, August.1994). This score did not take into account the contamination associated with
the fuel pumps; therefore, the ACM score was recalculated using a conservative estimate of the volume
of soil contamination, and assuming that the groundwater in the shallow aquifer is not used for
consumption within the Base boundaries. Figure 2.5-2 shows the recalculated ACM score of 24, which
corresponds to Level C cleanup criteria. DRO and GRO exceeded the Level C cleanup criteria near the
fuel pumps.

Because the extent of contamination beneath this site is unknown, a limited field investigation
will be conducted. If, during the course of this investigation, the vertical extent of contamination is
found to be significant, this site may be recommended for bioventing as the presumptive remedy for the
remediation of the soils above the water table. Section 3 details the decision-making process that will be
used during the investigation to determine whether this site warrants bioventing, an alternative removal
action, or no further action.

2.6 ST 506 (UST Sites 395A, 3958, 395C, and 395D)

ST 506 contains four former USTs which were 10,000-gal. tanks that contained unleaded and
premium unleaded gasoline. These tanks were located near Building 33-395, a retail gasoline station on
the Davis Highway on the eastern part of the Base. These tanks were removed in 1994, and
environmental samples were taken during excavation. The results of the excavation and sampling are
presented in the UST Site Assessment, State of Alaska Underground Storage Tank Register Numbers:
3954, 395B, 395C, & 393D, Near Building 33-395 (USAF, September 1994). The following sections
summarize the tank removal and investigation, and present recommendations for additional work.

2.6.1 Site Location and Description

All four USTs were located east of Building 33-395 and west of the Davis Highway, and were
used 1o store fuel for the retail fuel operation. The four associated fuel pumps were located immediately
east of the tanks. Figure 1.2-1 shows the approximate location of the fuel tanks and gasoline station at
Elmendorf AFB; Figure 2.6-1 presents a more detailed location map.

The area surrounding the Jocation of the four tanks is paved and slopes gently to the east; the
area surrounding the fuel pumps is level and paved with concrete. A drainage ditch is Jocated to the east
of the tanks, and Ship Creek is located approximately one-third mile to the south.

Soils encountered during excavation of the tanks were classified as very fine sands, according to
the Unified Soil Classification System, and did not appear to be native. The shallow aquifer is estimated
to be 35 ft below grade in the vicinity of the gasoline station, approximately 19 ft below the base of the
tanks. Shallow groundwater flows to the west in this area (USAF, September 1994).
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1. Depth to Subsurface Water
<5 feet (19
5-15 feet (%
15 .25 feet (8)
25 - 50 feet (4)
> 50 feet (D 6
2. Mean Annual Precipitation
> 40 inches (10$)
25 - 40 inches {5)
15 - 25 inches (3
< 15 inches (N 3
3. Seil Type (Unified Seil Classification) “
Clean, coarse-grained soils : (10
Coarse-grained soils with fines {8)
Fine-grained soils (low OC) {3
j Fine-grained soils (high OC) (1) 3 ﬂ
14. Potential Receptors
Putblic well within 1000 feet, or private well(s) within 500 feet (15)
Municipal/private well within %4 mile (12)
Municipal/private well within 1 mile (%)
No known well within % mile (6)
No known well within 1 mile (9
( Non-potable groundwater (N 4
5. Volume of Contaminated Soil
> 500 cubic yards (1)
100 - 500 cubic yards (8)
25 - 100 cubic yards {5)
>Pe Minimis - 25 cubic yards {(2)
De Minimis {0 8
( TOTAL 24

fiLevel B

“ Level D

Figure 2.5-2. Recalculated Matrix Score Sheet for Site ST 505
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3,55 Sampling Plan for ST 505
ST 505 contains USTs 306, 307, and 308 which were 2500-gal. fuel tanks located near Buildings

42-300 and 42-301. These tanks, which were removed in 1994, have three small areas of DRO and GRO
contamination, near UST 306 and the dispenser island. The site has an ACM score of 24, The limited
sampling conducted at the site during tank removal indicates that GRO and DRO contamination exceed

the Level C ACM cleanup criteria of 500 and 1000 mg/kg, respectively.

Figure 3.5-5 shows the location of the injtial boring, in the area of greatest contamination, and
the additicnal soil borings, both on a circle 10 ft cut from the estimated extent of contamination and
within the area of contamination. Ifthe field investigation indicates that bioventing is warranted, a
bioventing well will be installed in the initial boring. Monitoring implants will be installed in three of .
the additional borings. One implant will be located on the circie surrounding the estimated plume, and
the other two may be placed within the circle in areas of contamination, as shown in Figure 3.5-5,
depending on the extent of contamination.

Table 3.5-5 outlines the confirmation sampling proposed for ST 505. The QAP (Appendix B)
outlines the laboratory QA/QC samples for the field investigation. ,

Table 3.5.5

Sampling Plan for ST 505

Initial boring/ 11 1.5 33 2 AK101, AK102, AK103,
potential 8020, Nitrate/nitrite®, 1otal
bioventing well. phosphate®, TOC".
Additional 2 AK101, AX 102, AK103,
borings/ per boring | 8020.

potential

monitoring

implants.

*Borings will be drilled and sampled 10 groundwater.

*These analyses will be conducted only on the most contaminated sample from the boring.
AK101 = State of Alaska methed for GRO.

AK102 = Ssate of Alaska method for DRO.

AK103 = State of Alaska method for RRO.

8020 = EPA method for BTEX.
TOC = Total organic carbon.
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