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1.0 INTRODUCTION

This document is an addendum to the Joint Base Elmendorf-Richardson, Alaska, Site
Characterization Report, DP009 — Building 986 Dry Well (Site Characterization Report) (United
States Air Force [USAF], 2014a) and presents the results of the soil gas screening and sampling
that was recommended in that report. DP009 is located within Joint Base EImendorf-Richardson
(JBER)-Richardson (JBER-R) (the former Fort Richardson Army Post) in Anchorage, Alaska.

Soil gas screening and sampling conducted between June 2 and August 13, 2014, was performed
in accordance with the Joint Base Elmendorf-Richardson, Basewide Uniform Federal Policy-
Quality Assurance Project Plan Addendum — Additional Site Characterization Work Plan, DP009
— Building 986 Dry Well (Site Characterization Work Plan Addendum) (USAF, 2014b), and in
accordance with the standard operating procedures (SOPs) provided in the Soil Gas Sampling
Work Plan Addendum (USAF, 2013a) to the Joint Base EImendorf-Richardson, Basewide Uniform
Federal Policy-Quality Assurance Project Plan (Basewide UFP-QAPP) (USAF, 2013b), which
were approved by the Alaska Department of Environmental Conservation (ADEC) in May 2014,
October 2013, and August 2013, respectively. The activities were conducted as a follow-on
investigation to the 2013 fieldwork. The objective was to further characterize the volatile organic
compounds (VOCs) detected in soil during the 2013 investigation, evaluate whether it is
widespread and/or indicative of a separate source area, and to collect soil gas samples to further
assess the vapor intrusion pathway.

Work was conducted by CH2M HILL under subcontract to Weston Solutions, Inc. (WESTON)
for the JBER and Clear Air Force Station Performance-Based Remediation (PBR) project.
This work has been authorized by the Air Force Civil Engineer Center (AFCEC) under Contract
Number FA8903-09-D-8589, Task Order (TO) No. 0016.

2.0 SITE LOCATION AND DESCRIPTION

DPO009 is located on the southeast corner of Otter Lake Road and Warehouse Street at JBER-R
(Figure 1). DP009 consists of a former dry well located near Building 986 (petroleum, oil, and
lubricant [POL] laboratory). The 15-foot-deep dry well was approximately 4 feet in diameter, and
was located south of Building 986. The dry well was used from the 1950s to the 1990s for the
disposal of drain and sink water from the adjacent POL laboratory. Numerous chemicals were used
in the POL laboratory during quality testing of fuels used at Fort Richardson, including motor gas;
aviation fuel; jet propulsion fuel, grade 4 (JP-4); arctic-grade diesel; spent reagents; solvents;
heavy metals, including mercury, lead, silver, and barium; and waste solutions. The dry well was
connected to a pipe that led from the laboratory sink. The dry well was removed in 1998, along
with piping and sludge waste found at the bottom of the well. In addition, the laboratory sink was
removed along with its associated subsurface piping, fixtures, and plumbing (United States Army
[Army], 2000).

Building 986 is currently in use as a POL laboratory. Three full-time (40-hour-per-week) workers, both
male and female, occupy Building 986 from Monday to Friday. Additional information regarding
Building 986 can be found in Section 5.3, Building Survey Results.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 1 Task Order No. 0016
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The nearest surface water body to DP009 is Ship Creek, which is approximately 1.3 miles south
of the site. Additional information on location, regional hydrology, hydrogeology, climate, and
site history is presented in the Site Characterization Report (USAF, 2014a).

Regulatory oversight for DP0O09 is currently conducted by ADEC, and DP009 is listed under State
of Alaska Contaminated Sites Database Hazard ldentification number 943 as Cleanup Complete
with Institutional Controls (ICs). Because petroleum hydrocarbons have historically been the
primary contaminants of potential concern (COPCs) at DP009, the USAF has been managing
investigation and remediation of contamination at the site under the State-Fort Richardson
Environmental Restoration Agreement (Two-Party Agreement) in accordance with the ADEC
Contaminated Sites Program (18 AAC 75).

3.0 INVESTIGATION AND REMEDIAL ACTION HISTORY

Prior to regulation under the Two-Party Agreement, DP009 was investigated under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
with Operable Unit A (OUA). DP009 was also referred to as Solid Waste Management Unit
(SWMU) 60. Under the Three-Party Agreement (regulated by both the United States
Environmental Protection Agency [EPA] and ADEC), the Army was also required to support
closure of the site under the Resource Conservation and Recovery Act (RCRA) (Army, 2006).

Investigations and cleanup actions were conducted at DP009 from 1992 through 2003. In 1992,
prior to regulation under the Two-Party Agreement, DP009 was investigated under CERCLA with
OUA. The Army sampled the dry well in 1992 to determine the presence and extent of
contaminants in the well. Eighteen inches of water and 6 to 8 inches of sludge were observed in
the well at 15 feet below ground surface (bgs). Samples taken from the sludge and water revealed
that petroleum hydrocarbons and heavy metals (including arsenic, barium, cadmium, chromium,
lead, mercury, selenium, and silver) and VOCs (1,2-dichlorobenzene, 1,4-dichlorobenzene, and
1,3,5-trimethylbenzene) were present (Army, 1997).

In 1995, as part of the OUA remedial investigation (RI), eight soil borings were advanced and five
monitoring wells were installed (Ecology and Environment, 1996). Groundwater samples were
collected from five monitoring wells (AP-3650/AP-3651 — upgradient wells; AP-3648 — source
area well; AP-3649/AP-3652 — downgradient wells). Diesel-range organics (DRO) and gasoline-
range organics (GRO) were detected in soil samples from boring locations within a 40-foot radius
of the former dry well with the highest concentrations detected at a depth of 15 feet bgs.
Site-related contaminants were not detected in groundwater samples collected from the monitoring
wells at DP009 (Ecology and Environment, 1996). The baseline risk assessment for the site
indicated that contamination did not pose unacceptable risk to human health or the environment
under CERCLA (Army, 1997).

Following completion of the RI for DP009 in 1995, no further action (NFA) was selected in the
Record of Decision for Operable Units A and B (Army, 1997), and the site was closed under
CERCLA and transferred to the Two-Party Agreement to address remaining petroleum
hydrocarbon contaminated soil. In 1998, the dry well, associated piping, and sludge waste found
at the bottom of the well were removed, along with the laboratory sink and its associated
subsurface piping, fixtures, and plumbing. Under the Two-Party Agreement, a soil vapor
extraction (SVE) system was installed in 1998 consisting of three vapor extraction wells

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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(EMCON, 1999). The SVE system operated until reduced removal rates were reported in
July 1999, and the system was converted to a bioventing system consisting of 14 bioventing wells.
The bioventing system operated from October 1999 to December 2003. The SVE/bioventing
system significantly reduced DRO, GRO, and benzene, toluene, ethylbenzene, and total xylenes
(BTEX) concentrations in soil at the site (AGVIQ, 2004).

From 1999 through 2003, a total of 15 soil borings were advanced to support remediation
monitoring of the SVE/bioventing system and the ultimate shutdown and decommissioning of the
system in May 2004 (AGVIQ, 2004). Soil samples were analyzed for GRO, DRO, and BTEX.
The historical data at DP009 show that releases from the dry well resulted in DRO, GRO, benzene,
and ethylbenzene soil contamination in the vadose zone within a 40-foot radius of the former dry
well, ranging in depth from 10 to 35 feet bgs. In 2003, DRO and benzene were detected above the
ADEC Table B1 cleanup levels of 250 and 0.025 milligrams per kilogram (mg/kg), respectively.
The maximum concentration of DRO in soil was 746 mg/kg at CB-13 (15 feet bgs), and the
maximum concentration of benzene was 0.0862 mg/kg at CB-15 (15 feet bgs) (Figure 2). All other
analytes were detected below ADEC Table B1 and B2 cleanup levels. No impacts to groundwater
were observed.

The Army implemented ICs to restrict site access to petroleum-contaminated soils. As a result,
ADEC approved closure of the site with ICs in 2004, and the site is assigned a “Cleanup Complete
with Institutional Controls” status.

In 2006, SWMU 60 was recommended for closure under RCRA because all tanks and containers
had been removed, the dry well was closed, and site cleanup was conducted in accordance with
the Federal Facility Agreement (FFA) and the Two-Party Agreement (Army, 2006).

In 2013, additional site characterization activities were conducted to further characterize the nature
of residual COPCs in soil at DP009 and to evaluate potential risks to human health and the
environment. Two soil borings were installed and sampled to depths of 40 feet bgs. DRO and GRO
concentrations, although above project screening levels, were sufficiently delineated laterally and
vertically within the source area for the purposes of evaluating current and future site risk related
to petroleum. The highest concentration of DRO detected in 2013 (413 mg/kg) was in the source
area at boring DP009-SB02 from 15 to 20 feet bgs, adjacent to the former dry well.
This concentration is significantly less than the 746 mg/kg of DRO detected in this area in 2003.
GRO was also detected at DP009-SB01 above the project screening level (300 mg/kg) at a
concentration of 339 mg/kg from 15 to 20 feet bgs (USAF, 2014a).

During the 2013 field investigation, benzene, trichloroethene (TCE), and tetrachloroethene (PCE)
were detected in soil at concentrations an order of magnitude higher than historical data.
The highest historical concentration of benzene was 0.0862 mg/kg (at 15 feet bgs in 2003). In 2013,
benzene was detected at concentrations up to 0.46 mg/kg (20 to 25 feet bgs), and with
concentrations of 0.0561 mg/kg in surface soil (0 to 5 feet bgs). TCE and PCE had not been
historically detected. In 2013, TCE was detected at concentrations up to 0.028 mg/kg (20 to 25 feet
bgs), and PCE was detected at concentrations up to 0.0397 mg/kg (15 to 20 feet bgs). The lateral
extent of TCE and PCE in soil has not been defined (USAF, 2014a).

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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DPO009 - Building 986 Dry Well Site Characterization Report Addendum February 2015

A human health risk evaluation was completed for DP009 using the hydrocarbon risk calculator
and the 2003 and 2013 data (USAF, 2014a). Two exposure areas were considered at the site, the
DRO/GRO source area (including co-located VOCs) and the VOC-only source area.

Cumulative cancer risks for the DRO/GRO source area current industrial and hypothetical
residential exposure scenarios are above the regulatory risk standard of 1E-05 for the DRO/GRO
source area. The primary contributors to carcinogenic risk for the industrial scenario are benzene
and PCE in indoor air; the primary contributor to carcinogenic risk for the residential scenario is
benzene in indoor air (USAF, 2014a).

Cumulative cancer risks for the VOC-only source area current industrial and hypothetical
residential exposure scenarios for the direct contact, outdoor inhalation, and groundwater ingestion
pathways are below the regulatory risk standard of 1E-05 for the benzene and TCE contamination
in the VOC-only source area. For the vapor intrusion pathway, benzene and TCE concentrations
exceed 18 AAC 75.345 Table B1 cleanup levels, indicating that further evaluation is necessary to
assess possible vapor intrusion risk (USAF, 2014a).

4.0 2014 FIELD ACTIVITIES

Field activities at DP009 consisted of the installation of six soil gas probes (DP009-SV01 through
DP009-SV06), soil gas screening at five locations, soil gas sampling for laboratory analysis at two
locations, and a building survey. Fieldwork was conducted between June 2 and August 13, 2014.
Surveying of the soil gas probes locations was completed by The Boutet Company, an
Alaska-licensed surveyor, on June 24, 2014.

Installation, screening and sampling of soil gas probes was supervised by Annika Seay and Jennifer
Ulrich (Frame) of CH2M HILL who are “qualified persons” as defined in 18 AAC 75.990 (100)
and whose resumes are provided in Appendix F of the Basewide UFP-QAPP (USAF, 2013a) and
the Site Characterization Report (USAF, 2014a), respectively.

The following documents are provided in Appendix A: Field documentation (Appendix A-1), soil
gas probe completion diagrams (Appendix A-2), soil gas sampling logs (Appendix A-3), building
survey (Appendix A-4), chain-of-custody forms (Appendix A-5), a photo log (Appendix A-6), and
survey elevation measurements and coordinates (Appendix A-7).

4.1 Soil Gas Screening and Sampling

Five soil gas probes, DP009-SVO01 through DP009-SV05, were installed on June 2, 2014, and one
soil gas probe, DP009-SV06, was installed on July 31, 2014 (Figure 3). All soil gas probes were
installed to a depth of 8 feet bgs by GeoTek Alaska, Inc., in accordance with SOP-5b, using a
Geoprobe 8040DT drill rig. A six-inch stainless steel 0.0057-inch mesh screen with a 7/16-inch
outer diameter was connected to one-eighth inch inner diameter Teflon tubing and installed from
7.5 to 8.0 feet bgs. The screen was surrounded by a 10/20 Colorado silica sand filter pack starting
approximately 3 inches below the screen, and extending to approximately 6 inches above the
screen. Hydrated 3/8-inch bentonite chips were used to seal the annular space above the sand pack.
A temporary flush mount completion including a quick-connect stainless steel cap for the tubing
and a 4-inch acrylonitrile butadiene styrene (ABS) cleanout adaptor fitting with a screw cap was
constructed. The soil gas probes were left in place at the conclusion of the sampling effort to allow

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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for additional future sampling, if necessary. Probe construction details can be found on the soil gas
probe completion diagrams in Appendix A-2.

OnJune 4, 2014, soil gas screening samples were collected from five soil gas probes (DP009-SV01
through DP009-SV05) and screened with a portable gas chromatograph (GC) with a
photoionization detector (PID) (FROG-4000 by Defiant Technologies, Inc.) for PCE and TCE and
with a GEM2000 landfill gas meter for oxygen, carbon dioxide, and methane concentrations. Soil
gas screening for PCE and TCE and measurement of oxygen, carbon dioxide, and methane were
conducted in accordance with methods outlined in SOP-5f.

A physical leak check of the sampling manifold and a helium leak check of the soil gas probe
(using helium with a 99.999 percent purity rating) were performed prior to sampling, in accordance
with SOP-5f of the Soil Gas Work Plan Addendum. For the helium-leak check, the helium
concentration beneath the enclosure was verified to be greater than 10 percent prior to and while
purging the probe. During the last 5 minutes of the purge, a gas sampling bag (i.e., a Tedlar bag)
was attached to the sample exhaust port; this bag/sample was used for analysis of helium with a
helium detector. The helium concentration measured in the leak-check sample at each location was
0.0 percent helium (Appendix A-3). Soil gas was then collected from each location in a gas
sampling bag for field screening with a GEM2000 gas meter and a photoionization detector (both
calibrated on a daily basis). Soil gas screening and sampling logs are presented in Appendix A-3.

On August 13, 2014, soil gas samples for laboratory analysis were collected from DP009-SV03
and DP009-SV06 (Figure 3) using the procedures outlined in SOP-05c. One primary soil gas
sample was collected from soil gas probe DP009-SV06, and one primary soil gas sample and one
duplicate soil gas sample were collected from soil gas probe DP009-SV03. Prior to sampling, leak
check procedures were performed at both probes as described above. All soil gas samples were
assigned a unique identification number in the field and were submitted to Applied Sciences
Laboratory (CH2M HILL Corvallis Laboratory, UST-079) for analysis of BTEX, PCE, TCE,
1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichlorothene
(trans-1,2-DCE), and vinyl chloride by EPA Method TO-15 (Table 1).

4.2 Building Survey

A survey of Building 986 was completed on June 10, 2014; the completed ADEC Building
Inventory and Indoor Air Sampling Questionnaire is included in Appendix A-4.

Differential pressure of the Building 986 indoor air relative to the outdoor air was measured from
June 16 to 25, 2014, using an Omniguard 4 differential pressure transducer/data logger.
The differential pressure transducer was placed in the office located in the southwestern corner of the
building. Tubing was extended from the differential pressure transducer through the office window
to the outside of the building. The pressure differential between the indoor and outdoor
atmospheres was recorded by the electronic data logger at 5-minute intervals for 9 days.

5.0 RESULTS

This section describes the results of soil gas screening, analytical soil gas samples, and the
differential pressure monitoring. Soil gas screening results are not compared to screening levels.
The results were used to determine presence or absence and a rough order of magnitude to assess

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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the distribution of PCE and TCE in the subsurface. Soil gas analytical results were compared to
ADEC’s residential shallow soil gas target levels (ADEC, 2012). ADEC’s target levels for shallow
soil gas “are conservative, risk-based screening levels” that are one line of evidence in a phased
approach for evaluating vapor intrusion, and “exceeding a target level does not automatically
imply that receptors are at risk or the pathway is complete” (ADEC, 2012).

5.1 Soil Gas Screening Results

A summary of the soil gas screening results is presented in Table 2. TCE and PCE were detected
in soil gas at concentrations above the calibrated detection limit (137 and 172 micrograms per
cubic meter [ug/m®], respectively) in both the primary and field duplicate sample from location
DP009-SV03. TCE was detected at concentration of 14,265 pug/m® in the primary sample and
18,457 ug/m? in the duplicate sample, and PCE was detected at a concentration of 1,787 pg/m3 in
the primary sample and 2,566 pg/m?® in the duplicate sample at location DP009-SV03. Location
DP009-SV03 is near the former dry well (Figure 3). PCE was observed at concentrations below
the calibrated detection limits at two other locations: DP009-SVV01 and DP009-SV05. TCE and
PCE were not detected at locations DP009-SV02 and DP009-SV04. These soil gas screening
results indicate that the former dry well is the source of TCE and PCE in soil and that the
contamination is likely confined to the area around the former dry well.

Field screening of oxygen, carbon dioxide, and methane in soil gas from each location indicated
that the soil is well oxygenated (18.4 to 21.3 percent) with relatively low concentrations of carbon
dioxide (0.1 to 2.4 percent) and no methane detections. Concentrations of oxygen, carbon dioxide,
and methane detected using the GEM2000 landfill gas meter are provided in Table 2. Soil gas
sampling logs are presented in Appendix A-3. FROG-4000 output log files are presented in
Appendix B-1.

5.2 Soil Gas Analytical Results

Results of the TO-15 analysis of the two primary and one field duplicate soil gas samples collected
from 7.5 to 8 feet bgs are presented in Table 3, and shown on Figure 3. PCE, TCE, ethylbenzene,
toluene, and xylenes were detected in soil gas at DP009-SV03 and DP009-SV06. However, none
of the analyte concentrations exceeded ADEC’s residential or commercial/industrial target levels
for shallow soil gas. No PCE or TCE degradation compounds (1,1-DCE, cis-1,2-DCE,
trans-1,2-DCE, or vinyl chloride) were detected in soil gas samples from DP009-SVO03 or
DP009-SV06, indicating that degradation of PCE and TCE is not likely occurring.

PCE was detected at concentrations ranging from 5.93 J pg/m? to 45.3 ug/m® and TCE was
detected at concentrations ranging from 2.84 J pg/m® to 4.21 J ug/m*. The analytical soil gas
concentrations at DP009-SV03 are several orders of magnitude lower than the soil gas screening
results from the same location (see Section 5.1). Benzene was not detected in soil gas at location
DP009-SV06 even though soil samples collected in 2013 at the same location contained benzene
concentrations of 0.039 and 0.145 mg/kg at 0 to 5 feet bgs and 10 to 15 feet bgs, respectively, and
0.46 mg/kg at 20 to 25 feet bgs. Examination of the field documentation (field notes, soil gas probe
completion logs, and soil gas sampling logs) for locations DP009-SV03 and DP009-SV06 and
discussions with the field team provide no indication of soil gas sample collection error.
The discrepancy between the soil gas screening results and the soil gas analytical results could be

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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due to the inherent temporal variability related to shallow soil gas sampling (Interstate Technology
and Regulatory Council [ITRC], 2007).

53 Building Survey Results

Building 986 is one level slab-on-grade with a sealed concrete floor and painted concrete block
foundation. Building 986 consists of the main laboratory surrounded by surrounded by two offices, a
break room, and three storage rooms. There are two floor drains and one cleanout located in the
building. A commercial heating, ventilating, and air conditioning (HVAC) system was installed in
2012, which provides multiple air exchanges per hour to meet code for a POL laboratory.
The commercial HVAC consists of multiple roof air intakes and multiple air exhausts. Windows
nearest the suspected source area are only opened occasionally in the summer. Onsite workers include
three full-time (40-hour) workers from Monday to Friday. Two exterior doors are present on the
northern side of the building, and one exterior door is located on the eastern side of the building.

The results of the differential pressure monitoring indicate that there is a constant positive pressure
between the office space in the building and the outdoor air. These results are consistent with the
use of a commercial HVAC system to maintain compliance with the POL laboratory code
requirements. The large positive spike shown on the plot of pressure monitoring data
(Appendix A-4) is likely the result of personnel at Building 986 attempting to close the window in
the office through which the differential pressure transducer tubing was run. The constant positive
pressure in this area of the building and the multiple air exchanges per hour suggest that there is
little potential for vapor intrusion and that current exposure to 40-hour-per-week workers via the
vapor intrusion pathway is insignificant.

54 Data Quality Evaluation

Sample receipt forms, laboratory data review checklists, and a comprehensive data quality
evaluation (DQE) report are included in Appendix B-2. The goal of the DQE is to demonstrate
that a sufficient number of representative samples were collected, and that the resulting analytical
data can be used to support the decision making process. The following summary highlights the
DQE findings:

1. No data were rejected, and completeness was 100 percent for all method/matrix/analyte
combinations.

2. No data were qualified because of low-level blank detections.

3. Although data were qualified as estimated because of quality control (QC) exceedances as
noted, overall precision and accuracy of the data, as measured by field and laboratory QC
indicators, suggest that data are usable for project objectives.

The complete laboratory data package is included in Appendix B-3.
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6.0

CONCLUSIONS AND RECOMMENDATIONS

This section presents the conclusions for additional sampling activities conducted from June to
August 2014 and provides recommendations for further actions at the site.

6.1

Conclusions

The following conclusions were made regarding DP009:

TCE and PCE were detected in soil gas screening samples at concentrations up to 18,457 and
2,566 pg/m?, respectively (DP009-SVO03 located near the former dry well). Soil gas screening
results indicate that the former dry well at DP0Q9 is the source of PCE and TCE contamination
at the site. PCE and TCE contamination, while not laterally defined with definitive soil data,
appears to be limited to the area surrounding the former dry well. The vertical extent of PCE
and TCE contamination was delineated during the 2013 Site Characterization to a maximum
depth of 25 feet bgs.

The risk evaluation completed in 2013 indicated that the vapor intrusion pathway was complete
for current industrial and potential future residents at DP009, and, based on modeling of soil
concentrations, there was potential risk from exposure to benzene, PCE, and TCE
concentrations within indoor air. Soil gas samples were collected in 2014, and PCE and TCE
were detected at concentrations up to 45.3 pg/m?® and 4.21 J pg/m®, below ADEC’s residential
or commercial/industrial target levels for shallow soil gas. No PCE or TCE degradation
compounds (1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, or vinyl chloride) were detected in soil
gas samples.

Comparison of soil gas screening concentrations to soil gas analytical concentrations indicated
a discrepancy of up to several orders of magnitude between the results. A reason for the
discrepancy was not determined. Given the difference, the results of these soil gas analytical
samples should not be used for decision making.

Soil gas sample results provide no evidence that PCE and TCE are being degraded within the
vadose zone at DP009.

The results of the differential pressure monitoring indicate that there is a constant positive
pressure between the office space in the building and the outdoor air. The constant positive
pressure in this area of the building and the multiple air exchanges per hour suggest that there
is little potential for vapor intrusion and that current exposure to 40-hour-per-week workers
via the vapor intrusion pathway is insignificant.
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6.2 Recommendations

The following are recommended for DP009:

e Based on concentrations of VOCs detected in soil in 2013 and soil gas screening results in
2014, further investigation of the lateral extent of TCE and PCE in soil is necessary.

e The results of the 2014 analytical soil gas samples should not be used for decision making
purposes. Further investigation of soil gas may be necessary to support evaluation of potential
future site risk and risk management decisions.
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