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EXECUTIVE SUMMARY

This report presents results of the groundwater monitoring conducted at the Operable Unit 6 (OU6)
Former Communications Site (FCS) on Fort Wainwright, Alaska. The Record of Decision (ROD)-selected
remedy for OU6 consists of institutional controls (ICs) for soil and monitored natural attenuation (MNA)
of contaminants of concern (COCs) in groundwater. Groundwater monitoring results were evaluated to
determine the effectiveness of natural attenuation with respect to ROD project cleanup levels (PCLs), and
to support decisions regarding the effectiveness of the ROD remedy.

The OU6 FCS groundwater monitoring program focuses on five areas of groundwater contamination:
three adjacent diesel range organics (DRO) groundwater plumes, one 1,2,3-trichloropropane (TCP) plume,
and one trichloroethene (TCE) plume. In addition, groundwater samples are collected from background
wells and sentry wells located near a water supply well.

Groundwater samples were collected from 18 wells during August 2020. Samples were submitted for
analyses that varied depending upon the plume that was being monitored. Sample results were compared
to ROD PCLs. Groundwater monitoring results between 2007 and 2020 were used to conduct a statistical
evaluation of contaminant trends and plume stability.

DRO Groundwater Plume Summary

Groundwater samples were submitted for analysis of DRO, residual range organics (RRO), and
geochemical parameters from ten wells associated with the DRO plumes. Four wells were sampled within
the main DRO plume, two wells within two isolated and adjacent DRO plumes, three wells located
downgradient and crossgradient of the DRO plumes, and one background well located upgradient.

DRO exceeded the PCL in two wells associated with the main plume and one well in an adjacent isolated
plume. RRO was below the PCL in all wells except for one well in the main DRO plume; although, another
well within an isolated plume had a non-detect RRO result with a limit of detection (LOD) that exceeded
the PCL. Overall, DRO and RRO concentrations were lower in 2020 than in 2019, which was likely
attributed to the lower groundwater elevations observed in 2019. In areas where residual non-aqueous
phase liquid (NAPL) exists, typically highest contaminant concentrations are measured when groundwater
elevations are lowest as NAPL is allowed to drain from soils onto the groundwater surface. Monitoring
well MW33, located within the main DRO plume, continues to be the well with the highest DRO and RRO
concentrations.

DRO and RRO concentrations in the interior of the main plume are expected to persist above the PCL, due
to residual NAPL remaining in the soils that continues to be solubilized in the groundwater. Higher
concentrations of dissolved manganese and iron, and lower concentrations of sulfate, are evidence that
metal and sulfate reduction are significant biodegradation processes in the main DRO plume source area.
An estimation of the time to cleanup could only be determined for (slightly upgradient) well MW12R
(expected 2022) as it was the only well associated with the main DRO plume that had a decreasing trend.
When NAPL within the main DRO plume is depleted and no longer generates dissolved contaminant
concentrations, decreasing trends in other wells should become apparent.

The two isolated plumes appear to represent smaller, lower concentration source areas. DRO
concentrations associated with one plume (identified by MW62) have only exceeded the PCL once since
2012, which indicates the residual NAPL in the surrounding soil may be depleted. DRO concentrations
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associated with the other isolated plume (identified by MW77) have been highly variable and have
exceeded the PCL in recent 2018, 2019, and 2020 sampling events.

TCP Groundwater Plume Summary

Groundwater samples were submitted for analysis of low level volatile organic compounds (VOCs) and
geochemical parameters from three wells associated with the TCP plume, two downgradient sentry wells,
and one upgradient background well. TCP source area well MW79 and downgradient well MW47
consistently have TCP concentrations exceeding the PCL, and slightly upgradient well MWO08 last had TCP
concentrations exceeding the PCL in 2012. Natural attenuation processes are expected to reduce
concentrations in downgradient monitoring well MWA47 to achieve cleanup attainment by 2038. In
contrast, exceedances will likely continue at monitoring well MW79 until the suspected TCP soil source is
depleted.

Groundwater samples were collected from two sentry wells (MW78 and MW91) and one background well
(MW213) located downgradient and upgradient of the TCP plume, respectively. TCP has never been
detected in any of the sentry wells, and has only been detected once in the background well (in 2008).

TCE Groundwater Plume Summary

Two wells are sampled within the TCE plume; however, both wells (MW61 and MW80) have had TCE
concentrations less than the PCL since at least 2011. Although there was a slight increase in the TCE
concentration at MW61 in 2020, which is most likely due to elevated groundwater elevations, statistical
analysis shows a continued decreasing trend at MW61. The 95% upper confidence limit (UCL) of the
regression curve suggests that remedial goals were met in 2014 at MW61. This indicates that the TCE PCL
has been achieved in accordance with U.S. Environmental Protection Agency (EPA) requirements (EPA
2014b).

Vinyl chloride, a reductive dechlorination daughter product of TCE, was detected above the Alaska
Department of Environmental Conservation (ADEC) cleanup level in MW61 in 2019 but was not detected
in 2020. Although TCE daughter products were not identified as ROD COCs, continued formation of
daughter products can be reasonably expected in an anaerobic aquifer. Therefore, using a method and/or
laboratory that has LODs below the current ADEC cleanup levels for daughter products (including vinyl
chloride) should be continued in future sampling events.

Institutional Control Inspection Summary

The annual IC inspection of OU6 was conducted during September 2020. The purpose of the inspection
was to evaluate the implementation and effectiveness of ICs, to verify that ICs continue to function as
intended, and to identify corrective actions based on findings of the site inspection. The only IC deficiency
was intentional excavation (probably by dogs) exceeding 6 inches in the backyards of two residences. The
Army contacted the housing operator who issued notices to the two residents, and the deficiencies were
corrected.
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1.0 INTRODUCTION

This report documents groundwater sampling activities at the Operable Unit 6 (OU6) Former
Communications Site (FCS) on Fort Wainwright, Alaska, during August 2020. This document also provides
a summary of the institutional control (IC) inspections conducted at the OU6 site in 2020. Brice
Engineering, LLC (Brice) is providing this service under contract to the U.S. Army Corps of Engineers
(USACE); Contract Number W911KB-17-D-0020, Task Order W911KB-20-F-0053. The work was completed
according to the Postwide Uniform Federal Policy for Quality Assurance Project Plan (UFP-QAPP; Brice
2020a); 2020 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Sites
Work Plan (Brice 2020b); under authority of CERCLA; and in compliance with the OU6 Record of Decision
(ROD; U.S. Army Garrison [USAG] 2014), Federal Facilities Agreement (FFA), and State of Alaska
regulations.

The primary objectives for the 2020 work at the OU6 FCS described in this report include the following:

e Collect and analyze groundwater for contaminants of concern (COCs) as presented in the OU6
ROD (USAG 2014), previously detected contaminants (USACE 2012b), and geochemical
parameters.

e Compare results with ROD-established project cleanup levels (PCLs) (USAG 2014).

e Assess current and historical results to identify contaminant trends and predict cleanup dates.

e Review geochemical data for consistency with the selected remedy of monitored natural
attenuation (MNA).

e Summarize findings of the IC inspections conducted at OU6 during 2020.

1.1 Project Overview and Monitoring Report Organization

The 2020 sampling effort evaluates progress towards achieving remedial objectives in groundwater. The
data collected are compared to historical data to evaluate trends in contaminant attenuation over time.
A description of the procedures and results associated with these activities are presented in the following
sections:

e Section 2 — Field Activities Summary

e Section 3 — Groundwater Sample Results

e Section 4 — Contaminant Trend and Plume Analysis

e Section 5 - Conclusions and Recommendations

e Section 6 — References

Supporting information can be found in the appendices listed below. Additional information, such as
laboratory reports, is not provided in the hard copy but is provided in the Supplemental Information folder
on the CD accompanying this report.

e Appendix A —Sample Summary and Analytical Results

e Appendix B — Chemical Data Quality Report (CDQR) and Alaska Department of Environmental
Conservation (ADEC) Laboratory Data Review Checklists

e Appendix C—Field Forms and Notes

e Appendix D — Photograph Log
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e Appendix E — Long-Term Monitoring Optimization (LTMO) Results

1.2 OUG6 Source Area Tracking

The OUG6 source area is tracked in the ADEC Contaminated Sites database, which is maintained by the
ADEC project manager assigned to the source area and by the Army in the Headquarters Army
Environmental System (HQAES) for funding purposes. Source area identification and historical spill
numbers are presented in Table 1-1.

Table1-1 Summary of OU6 Source Area Tracking Numbers

SOURCE AREA NAME* ADEC FILE NUMBER? ADEC SPILL NUMBERS ADEC HAZARD ID AT\I“‘IIJ:A:%:IES
05309914702
Oue Former 05309914703
Communications Site 108.38.085 4140 02871.1088
(Taku Gardens) 06309911001
06309931201

Notes:

For definitions, refer to the Acronyms and Abbreviations section.

1 The Former Communications Site source area is designated as OU7 in the EPA Superfund Enterprise Management
System.

2 Based on information from the ADEC Contaminated Sites Database available at
http://dec.alaska.gov/spar/csp/db_search.htm and the Army HQAES.

1.3 Project Location and Background

13.1 Site History

The OU6 FCS is commonly referred to as the Tanana Trails Family Housing Development, formerly known
as Taku Gardens Housing Development. This site is located on Fort Wainwright, an active U.S. Army
installation occupying a 911,604-acre military reservation east of Fairbanks, Alaska (Figure 1-1). The OU6
FCS is located between Alder and Neely Roads, south of the Bassett Army Hospital. OU6 previously
contained or was used for barracks, company headquarters, communications and radar systems,
salvage/reclamation yard activities, debris disposal, firefighting training, and possible ammunition
storage. The site was selected for construction of future military housing in 2002/2003, and construction
began in 2005.

During construction of the housing development in 2005, buried debris of munitions-related items and
contamination of soil and groundwater was discovered (Oasis Environmental Inc. [Oasis] 2007). Review of
historical documents and characterization of remedial activities conducted between 2005 and 2013
identified five source areas. Contamination found in these areas included polychlorinated biphenyls
(PCBs), petroleum compounds, chlorinated compounds, volatile organic compounds (VOCs), semi-volatile
organic compounds (SVOCs), metals, and discarded military munitions and munitions debris. Two of the
VOCs that were found to persist in groundwater plumes were trichloroethene (TCE) and 1,2,3-
trichloropropane (TCP). The TCE and TCP plumes were likely related to historical salvage and waste
operations at the FCS between 1942 and 1962 (USACE 2010).

1.3.2 Investigation Summary

Groundwater monitoring to assess contaminant levels, contaminant trends, and the effectiveness of the
ROD-selected remedy of MNA at this site began in 2005, continued through the Remedial Investigation
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(RI; USACE 2010), and continues into the present. There are no data from 2013 to 2015, either because
data were not accepted or because sampling did not occur during these years. Since 2005, 96 monitoring
wells have been installed at the FCS. The following is a summary of the investigation history at the FCS:

e Initially, 13 temporary monitoring wells (wells generally used to aid in determining the optimal
locations for the permanent wells) were installed and sampled during Preliminary Source
Evaluations (PSEs) that were conducted between 2005 and 2006.

e An Rl was conducted between 2007 and 2010 (USACE 2010):

- In 2007, 64 monitoring wells were installed to investigate and delineate potential
groundwater contamination and to collect data for use in a risk assessment.

- In 2008, five additional monitoring wells were installed to delineate the boundaries of the
contaminated groundwater plumes.

- In 2009, nine additional monitoring wells were installed as part of the TCP investigation to
delineate TCE and diesel range organics (DRO) plume boundaries.

e Post-Rl activities were conducted between 2010 and 2017 (USACE 2012a; USACE 2013; USACE
2014; and USACE 2018)

- In 2010, two deep monitoring wells (sentry wells) were installed outside of the fence on the
northeast boundary of the FCS to determine whether TCP contamination threatened the
FWA drinking water supply wells.

- In 2012, one deep monitoring well (sentry well) was installed between the TCP plume and
the FWA drinking water supply wells within the capture zone of the FWA drinking water
supply wells.

- In 2013, two unusable wells were decommissioned, and two permanent monitoring wells
were installed to serve as replacement monitoring wells.

- In 2016, 57 monitoring wells were decommissioned or abandoned in place with the
approval and guidance of ADEC.

- In 2017, six additional monitoring wells and one temporary well were decommissioned.

1.3.3 Remedial Summary

Debris, drums, munitions-related items, and contaminated soil encountered during the series of
investigation activities were removed to the greatest extent practical and properly disposed of, including
an estimated 3,368 cubic yards (cy) of PCB-contaminated soil; 66 cy of pesticide-contaminated soil; and
3,354 cy of petroleum, oil, and lubricants (POL)/solvent-contaminated soil (USACE 2014). In addition,
2,934 items of munitions-related debris and 1,061 drums were disposed of. Some residual debris could
not be removed from the site because of concerns about the structural stability of nearby buildings.
Buildings where debris appeared to continue beneath the foundation and could not be removed are
shown on Figure 2-1. Soil contaminated with POL and residual concentrations of VOCs, SVOCs, pesticides,
and explosive compounds remains in the subsurface between 5 and 15 feet below ground surface (bgs).

134 Long-Term Monitoring

Between 2005 and 2013, a total of 96 monitoring wells were installed, including three deep monitoring
wells (sentry wells) on the northeast boundary of the site to determine whether contamination
threatened the Fort Wainwright drinking water supply wells (USACE 2012a, 2013). Five groundwater
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plumes have been identified: one TCE plume; one TCP plume; one main DRO plume; and two smaller DRO
plumes associated with wells MW62 and MW?77.

Since 2010, several wells have been removed from the sampling program and have been decommissioned
(USACE 2018). In 2019, the sampling frequency was decreased from semi-annual to annual, and an
additional seven wells were removed from the sampling program. Presently, 28 wells exist at the site, 18
of which were included in the 2020 annual monitoring program to assess remaining contaminant levels
and trends.

1.4 Regulatory Considerations

Remedial Action Objectives (RAOs) and PCLs for groundwater were identified in the OU6 ROD (USAG 2014)
and are summarized below.

14.1 Remedial Action Objectives

The OU6 ROD established the following RAOs for groundwater COCs at the OU6 FCS:

e Protect against human exposure to COCs in groundwater. This RAO will be attained if the
exposure pathway to human receptors is limited or eliminated through administrative
processes, or if COC concentrations in groundwater are reduced to meet PCLs.

e Return groundwater to its beneficial use as a drinking water source. VOCs are expected to reach
PCLs within 25 years; it is expected that remediation of DRO and residual range organics (RRO)
will take longer. This RAO will be achieved when groundwater COCs meet PCLs.

1.4.2 Project Cleanup Levels

Based on the results of the baseline risk assessment for current and projected land use at the site, COCs
were identified and PCLs were established. Table 1-2 presents the PCLs for the OU6 FCS COCs identified
in the ROD.

Table1-2  OUG6 Project Cleanup Levels for Groundwater

ROD PCLs!
cocs (ne/L)
1,2,3-TCP 0.12
TCE 5
DRO 1,500
RRO 1,100

Notes:
For definitions, refer to the Acronyms and Abbreviations section.
1 PCLs are established in 18 AAC 75.345, Table C (ADEC 2020).
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2.0 FIELD ACTIVITIES SUMMARY

This section describes the groundwater sampling activities, investigation-derived waste (IDW) handling
activities, and a summary of the annual IC inspections at the OU6 site.

2.1 Groundwater Sampling and Analysis

Groundwater samples were collected from 18 monitoring wells on 11-13 August 2020. Groundwater
monitoring was conducted in accordance with the procedures detailed in the 2020 CERCLA Sites Work
Plan (Brice 2020b) and Postwide UFP-QAPP (Brice 2020a). The general contaminant plume areas and
associated monitoring wells sampled during the 2020 monitoring event are depicted on Figure 2-1.

Prior to sampling, the condition of each well was inspected. All wells were found to be in satisfactory
condition for continued use in monitoring the site. The static water level was measured to the nearest
0.01 foot, relative to the top of the monitoring well casing. Water levels and total depths were measured
using an electronic water level probe. The water level was within the well screen interval for all wells
sampled, with four exceptions: MW78, MW91, MW80, and MW12R. Sentry wells MW78 and MW91 were
intentionally screened below the water table to monitor potential diving of the contaminant plume
towards the pump intake of the nearby Water Supply Well (Building 3559), which is also screened deep;
and MW8O, located within the TCE plume, was also intentionally screened below the water table to
evaluate the vertical extent of contamination. MW12R, located within the main DRO plume, was not
intentionally screened below the water table but the water table was slightly above the screen during
sampling due to elevated water levels in 2020. Impact to the project is negligible as free project has not
been previously measured in this well. Water level measurements were recorded on groundwater
sampling forms (provided in Appendix C) and groundwater elevations were calculated, as further
discussed in Section 3.1.

Samples were collected with submersible pumps using dedicated tubing for each monitoring well. The
pump intake was placed approximately 1 foot below the water table when the water level was within the
screened interval, or in the middle of the screened interval when the water level was above the screen.
Groundwater was purged at a rate between 0.03 and 0.15 gallons per minute. Water quality
measurements were recorded every 5 minutes and monitoring wells were purged until water quality
parameters stabilized, per ADEC guidance (ADEC 2019b). Field parameters were measured using YSI water
quality meters installed in a flow through cell and a turbidity meter. The instruments were calibrated at
the beginning of each day according to the manufacturer’s instructions. Parameters measured included
pH, temperature, specific conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and
turbidity, which were recorded on groundwater sample forms.

Groundwater samples were shipped to Agriculture & Priority Pollutants Laboratories, Inc. (APPL) of Clovis,
California, for analysis on 15 August 2020. Groundwater samples were submitted for the analyses as
indicated in Table 2-1 on the following page.
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Table2-1 OUG6 Groundwater Sampling Summary

CONTAMINANT NUMBER
AREA OF WELLS MONITORING WELLS ANALYTICAL PARAMETERS
MWO03 DRO, RRO, Dissolved Iron and
Manganese, Sulfate
Background 2 -
MW13 VOC-LL, Dissolved Iron and
Manganese, Sulfate
DRO Plumes 9 MWO6A, MW12R, MW33, MW37, MWS58, DRO, RRO, Dissolved Iron and
MW62, MW64, MW77, MWS82 Manganese, Sulfate
1,2,3-TCP Plume 3 MWO08, MW47, MW79 VOCHL, Dissolved Iron and
Manganese, Sulfate
TCE Plume ) MW61, MWS0 VOC, VOC-LL, Dissolved Iron and
Manganese, Sulfate
Sentry Wells 2 MW78, MW91 VOC-LL
Notes:

For definitions, refer to the Acronyms and Abbreviations section.

The sample summary and analytical results tables are presented in Appendix A. An evaluation of data
quality is detailed in the CDQR and provided in Appendix B. Groundwater sampling and calibration forms,
and a summary of the field parameters (Table C-1) are presented in Appendix C. A photo log of
groundwater sampling activities is provided in Appendix D. The laboratory deliverables and additional
photographs not included in the report are provided electronically on CD in Supplemental Information.
Groundwater sample results are discussed in Section 3.

2.2 Decontamination

Reusable sampling equipment consisted of a water level meter and submersible pumps, which were
decontaminated between every well. The decontamination procedure consisted of an Alconox detergent
wash followed by a potable water rinse. The decontamination water generated during groundwater
sampling was containerized and treated using granular activated carbon (GAC). The treated water was
discharged at the OU6 source area, at a location that was vegetated and at least 100 feet from any surface
water body source, as specified in the 2020 CERCLA Sites Work Plan (Brice 2020b).

2.3 Investigation-Derived Waste Handling and Disposal

IDW generated during QU6 field activities in 2020 included purge water and general refuse (nitrile gloves,
paper towels, etc.) from groundwater monitoring activities. All IDW and other waste streams were
managed according to the procedures outlined in the 2020 CERCLA Sites Work Plan (Brice 2020b).

Purge water was containerized at the time of sampling in 15-gallon poly drums. The drums were labeled
with a unique ID and a form was completed documenting the well ID, container ID, and purge volume
from each well. The drums were taken to the Fort Wainwright Defense Environmental Restoration
Account (DERA) building for temporary storage. The water was characterized using the laboratory results
from the individual wells. Sample results and the IDW storage forms will be provided to an off-Post
contractor (e.g., U.S. Ecology) for proper manifesting and disposal in accordance with the CERCLA Off-Site
Rule. The non-hazardous solid wastes, including disposable tubing, nitrile gloves, paper towels, etc., were
disposed of at the Fairbanks North Star Landfill. Complete documentation of IDW disposal, including purge
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water from OU6, will be included in a forthcoming 2020 IDW Management Technical Memorandum
(anticipated spring 2021).

24 Institutional Control Inspections

IC inspections were conducted at OU6 during September 2020. A summary of the IC objectives and 2020
inspection findings are presented below. Complete inspection results are presented in the 2020 Fort
Wainwright IC Inspection Report (Brice 2020c).

The purpose of the inspection was to evaluate the implementation and effectiveness of ICs, to verify that
ICs continue to function as intended, and to identify corrective actions based on findings of the site
inspection. The 2020 IC inspections were conducted at the OU6 FCS in accordance with the Institutional
Controls Implementation Action Plan (ICIAP), which was included in the 2015 Remedial Design/Remedial
Action (RD/RA) Work Plan (USACE 2015). The specific objectives of the ICs at OU6 are as follows:

e Prevent access to or use of the groundwater beneath OU6 until PCLs are met.

e Maintain the effectiveness of the MNA remedy for groundwater by developing specific
operation and maintenance activities for the monitoring well network, which will remain in
place until PCLs are met.

e Prevent unauthorized access to soil greater than 6 inches bgs until PCLs are met.

In addition to an on-site inspection, reviews of the Fort Wainwright IC geographic information system
(GIS) layer and the site-specific information in the ADEC Contaminated Sites database were conducted.

At the approval of the RPMs, IC inspection of residences were reduced from 100% to 20% beginning in
2019. In 2020, 11 residential units (22 individual yards) were inspected in accordance with the 2020
CERCLA Sites Work Plan (Brice 2020b). In addition, the four residences where IC deficiencies were noted
during the 2019 IC inspection were included in the 2020 IC inspection. All public use areas (i.e.
playgrounds, open area/play areas, summer lawn, and pavilion area) and the two mechanical buildings
continue to be inspected annually.

A summary of the 2020 IC inspection findings is presented below, and the complete inspection results are
presented in the 2020 Fort Wainwright IC Inspection Report (Brice 2020c).

e Intentional excavation and soil disturbance by homeowners was not observed; however,
observations of soil disturbance caused by dogs were noted in four residence backyards. Two of
the four yards had soil disturbances that appeared greater than 6 inches bgs. These two yards
also had similar soil disturbances in 2019. Directorate of Public Works (DPW) personnel were
notified on 01 October 2020 and issued notices to the two residents where soil disturbances
were observed.

e Unauthorized installation of water wells was not observed.

e Unauthorized use of the groundwater beneath OU6 was not observed.

o All 28 wells were secured and undamaged.

Based on the findings from the source area inspections, it was determined that OU6 ICs are being
implemented and are effective.
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3.0 GROUNDWATER SAMPLE RESULTS

This section presents the 2020 groundwater monitoring results for OU6. Groundwater monitoring was
completed in accordance with the 2020 CERCLA Sites Work Plan (Brice 2020b) and Postwide UFP-QAPP
(Brice 2020a). Current and historical data were used to support statistical and geochemical assessments
of natural attenuation of groundwater contaminated with DRO, RRO, TCP, and TCE within the OU6 source
area. The general locations of the contaminant plumes are depicted on Figure 2-1. Monitoring wells with
current and/or historical DRO/RRO, TCP, and TCE results exceeding PCLs are shown on Figures 3-2, 3-3,
and 3-4, respectively. Complete 2020 analytical results are presented in Appendix A.

3.1 Groundwater Elevations

Groundwater levels were measured in each well during the sampling event on 11 and 12 August 2020,
and groundwater elevations were calculated. The groundwater levels and elevations associated with the
sampling events conducted in 2018, 2019, and 2020 are shown in Table 3-1 (located at the end of Section
3.0) for comparison. Groundwater elevations measured in August 2020 were approximately 2.5 feet
higher than the May 2019 elevations, and similar in elevation to those measured in September 2018.

Groundwater levels for the purposes of mapping groundwater elevation contours were measured again
on 8 September 2020. Due to the flat hydraulic gradient on Fort Wainwright, slight variabilities in water
levels over the course of a sampling event (commonly 2 to 3 days at this site) often has an impact on the
contours. Therefore, a separate groundwater level measurement event for contours was conducted over
the course of a few hours by one person, using the same water level indicator. The contours constructed
from these measurements are depicted on Figure 3-1 and indicate that the groundwater flow direction is
towards the northwest, consistent with the regional groundwater flow direction. Although the
groundwater elevations were on average 0.4 feet lower than those measured during the sampling event,
the groundwater flow direction remains consistent with the regional flow direction.

3.2 DRO Plume Sample Results

Ten monitoring wells are currently monitored for DRO and RRO: four wells (MWO06A, MW12R, MW33, and
MWS58) located within the main DRO plume; two wells (MW62 and MW?77) located within two smaller
isolated DRO plumes; three wells (MW37, MW64, and MW82) located downgradient of the main and
isolated DRO plumes; and one well (MWO03) located upgradient that serves as a background well. Although
not analyzed for DRO and RRO, MNA results for background well MW13 is also included in Table 3-2
(located at the end of Section 3.0) for comparison. DRO and RRO results that have exceeded PCLs between
2007 and 2020 are presented on Figure 3-2; and DRO, RRO, and MNA parameters for 2018 through 2020
sampling events are presented in Table 3-2 (located at the end of Section 3.0).

In general, DRO concentrations in 2020 were lower than the concentrations observed in 2019. This may
have been a result of the higher groundwater elevations (approximately 2.5 feet) at the time of the 2020
sampling event. Typically, in areas where residual non-aqueous phase liquid (NAPL) exists, highest
contaminant concentrations are measured when groundwater elevations are lowest as NAPL is allowed
to drain from soil onto the groundwater surface.
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3.2.1 DRO and RRO in the Main DRO Plume

DRO concentrations exceeded the PCL in main DRO plume wells MW06A and MW33, and DRO was
detected marginally below the PCL in well MW58, in 2020. DRO has consistently exceeded the PCL (1,500
micrograms per liter [pg/L]) in both MWO6A and MW33 since sampling began in 2007, with the highest
concentrations observed in MW33 ranging between 6,700 and 95,000 pg/L. DRO periodically exceeds the
PCL in MW12R, with the last exceedance shown in 2017 at a concentration of 1,600 pg/L.

RRO exceeded the PCL (1,100 pg/L) in one well, MW33, at a concentration of 6,300 J ug/L in 2020. RRO
detections have been shown to sporadically exceed the PCL in the four main DRO plume wells, with the
majority of the exceedances observed in MW33.

Graphs 3-1 and 3-2 show time-series plots of DRO and RRO concentrations, respectively, for the four main
DRO plume wells. Note that RRO has periodically not been detected in the main DRO plume wells;
however, several limits of detection (LODs) were elevated above the PCL. The elevated LODs are
predominately observed in MW33 due to matrix interference and/or sample dilutions caused by high
levels of petroleum contamination. These data points are depicted by black symbols with gray outlines on
Graph 3-2.

Graph 3-1 DRO Concentrations in the Main DRO Plume
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Graph 3-2 RRO Concentrations in the Main DRO Plume
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3.2.2 DRO and RRO in the Two Isolated DRO Plumes

Monitoring wells MW62 and MW77 are located within isolated DRO plumes positioned approximately
150 and 400 feet, respectively, north-northeast of the main DRO plume. The DRO concentration exceeded
the PCL in MW77 in 2020 and has exceeded the PCL during five out of the seven most recent sampling
events. The DRO concentration in MW62 equaled the PCL during the September 2018 sampling event and
was below the PCL during both 2019 and 2020 sampling events. Prior to 2018, the last DRO exceedance
observed in MW62 was in 2011. RRO has not been detected in either well in since 2016; however, the
LOD exceeded the PCL in MW77 in both 2019 and 2020. Graphs 3-3 and 3-4 present historical data
collected at monitoring wells MW62 and MW77 for DRO and RRO, respectively.

Graph 3-3 DRO Concentrations in Isolated Plumes MW62 and MW77
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Graph 3-4 RRO Concentrations in Isolated Plumes MW62 and MW77
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3.23 DRO and RRO in Downgradient Wells

Three monitoring wells located downgradient of the DRO plumes were sampled. The well locations
relative to the main and isolated DRO plumes are as follows and are shown on Figure 3-2.

e MWa37 is located downgradient of the main DRO plume.
e  MWA64 is located downgradient of the isolated MW62 DRO plume.
e MWB82 is located downgradient of the isolated MW77 DRO plume.

None of the wells have had DRO or RRO concentrations exceeding the PCL in any sampling event.

3.3 TCP Plume Sample Results

The TCP plume is characterized by two main source area wells (MW47 and MW?79) and one upgradient
well (MWO08). In addition, one further upgradient background well (MW13) and two downgradient sentry
wells (MW78 and MW91) are being monitored for potential TCP contamination. The sentry wells are
screened below the water table to evaluate potential diving contaminants that may impact the deep-
screened Water Supply Wells (Building 3559). The locations of these wells are shown on Figure 3-3.

TCP has exceeded the PCL (0.12 pg/L) in source area well MW79 during every sampling event since 2008
and in MW47 during every sampling event except in 2011, as shown on Graph 3-5. TCP was detected in
MW?79in 2020 at a concentration of 4.8 pug/L, approximately one order of magnitude higher than historical
detections. The high TCP concentration observed in MW79 is likely associated with the elevated
groundwater levels at the time of sampling. Although TCP exceeds the PCL in MW79 and MW47 in nearly
all sampling events, the TCP concentrations in downgradient well MW47 has a decreasing trend, as further
discussed in Section 4.3. TCP was not detected in upgradient well MWO08 in 2020 and last exceeded the
PCL in 2012. TCP has never been detected in downgradient sentry wells MW78 and MW91.

TCP results that have exceeded the PCL between 2007 and 2020 are presented on Figure 3-3; and TCP and
MNA parameters for 2018 through 2020 sampling events are presented in Table 3-3 (located at the end
of Section 3.0).
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Graph 3-5 TCP Concentrations in MW47 and MW79

5.5
Open Symbols = Fall samples Black symbol with gray outline = non-detect result plotted
5 - at an LOD concentration that exceeds the PCL
--------- No Data Collected
- 4.5
—
%
= 4
S
235 -
o
t 3
Q
£
o 2.5 -
o
o
22
1.5 -
1 .
0.5 A
[ TS e
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—a— MW79 —A&— MW47 -==-- ADEC CUL

34 TCE Plume Sample Results

Two monitoring wells (MW61 and MW80) were sampled to evaluate the TCE and other chlorinated
solvents within the FCS. Well MW80 was screened below the water table to evaluate the vertical profile
of TCE contamination. The well locations and TCE results for 2008 through 2020 sampling events are
presented on Figure 3-4; and TCE (and associated daughter products) and MNA parameters for 2018
through 2020 sampling events are summarized in Table 3-3 (located at the end of Section 3.0).

TCE concentrations in MW61 have steadily declined since 2007 and last exceeded the PCL (5 ug/L) in
October 2010. TCE has never exceeded the PCL in MW80 and was last detected in this well in October
2010, indicating there is not a diving plume present in this area.

TCE reductive dechlorination daughter products, cis-1,2-dichloroethene (DCE), trans-1,2-DCE, and vinyl
chloride, were not identified as COCs in the OU6 ROD since groundwater samples did not exceed the
Federal Maximum Contaminant Levels (MCLs; EPA 2009) in pre-ROD investigations. These daughter
products have previously been detected in well MW61, including detections of both DCE compounds in
2020. However, all detections have remained below MCLs by approximately an order or magnitude.

3.5 Natural Attenuation Evaluation

The OU6 ROD selected MNA (with ICs) as the remedy for contaminated groundwater at the FCS. To
address MNA, groundwater geochemistry has been evaluated to assess the potential for biodegradation
of groundwater contaminants. Fuel contaminants such as DRO are more rapidly degraded under aerobic
conditions, while chlorinated contaminants like TCP and TCE are more effectively degraded under reduced
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conditions. Groundwater at Fort Wainwright is generally slightly aerobic with background DO
concentrations typically around 2 milligrams per liter (mg/L).

The natural attenuation evaluation included analysis of field and laboratory data. Field parameters, most
importantly DO and ORP, are summarized in Tables 3-2 and 3-3 (located at the end of Section 3.0). All field
parameter results are presented on groundwater sampling forms and Table C-1 included in Appendix C.
Laboratory analyses conducted in 2020 included dissolved iron, dissolved manganese, and sulfate.
Analysis of methane, alkalinity, ammonium, nitrate-nitrite, potassium, and phosphate was discontinued
in 2019 since the concentrations of these analytes have been established for the site and there is not
significant value in further assessment of natural attenuation at the site.

3.5.1 Geochemical Conditions within the DRO Plumes

Geochemical data associated with the DRO plumes is presented in Table 3-2 (located at the end of Section
3.0). For comparison purposes, data associated with background well MW13 is included. Data for
background well MWO03 is also summarized in the table; however, the data (elevated dissolved iron)
suggests that the well does not represent background conditions. The geochemical data indicate that
groundwater near MW33 has the strongest reducing conditions, consistent with having the highest DRO
concentrations. A summary of the interpretations of the 2020 geochemical data is presented below.

e DO concentrations were relatively low in the DRO plume wells, with the exception of DO
measurements inadvertently collected with a malfunctioning DO probe. YSI #6 was used to
sample five wells within the DRO plume area on the 12" and 13" of August 2020. DO results
ranged from 2.87 and 10.94 mg/L. These results are erroneous and do not represent the
geochemical conditions within the DRO plume area. DO concentrations measured by properly
functioning YSIs ranged from 0.39 to 2.74 mg/L, with the lowest concentration corresponding to
the highest DRO concentration. As a result of the low DO concentrations, aerobic biodegradation
is anticipated to be limited.

e ORP values measured across the site were positive in all wells except for MW33, corresponding
to the highest DRO concentration. Typically, negative ORP values are also observed in other wells
located within the DRO, TCP, and TCE plumes. However, elevated ORP values have been observed
Post-wide in 2020 due to high levels of precipitation throughout the spring and summer months.
Fluctuating ORP values for groundwater is not uncommon, but the values recorded in 2020 are
generally much higher than typically observed. It is suspected that the high amounts of infiltrating
positive ORP rainwater affectively elevated the ORP of the relatively shallow water table across
FWA.

e Ferrous iron (identified by the dissolved [field-filtered] iron analysis) is a soluble redox indicator
produced under reducing conditions. Background dissolved iron concentrations at Fort
Wainwright are typically around 1 mg/L. Dissolved iron in main DRO plume wells ranged between
5.07 to 59.8 mg/L. The highest dissolved iron concentrations are consistently measured in MW33,
corresponding to the highest DRO concentration. Elevated ferrous iron concentrations indicate
iron reduction is likely due to biodegradation of fuel constituents (Wiedemeier 1999).

e Manganese, a soluble redox indicator produced under reducing conditions, ranged between 0.692
and 5.62 mg/L in the four main DRO plume wells, while the manganese concentration in
background well MW13 was 0.110 J- mg/L. The highest manganese concentrations were detected
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in MW33, corresponding to the highest DRO concentration. Elevated manganese concentrations
indicate manganese reduction has occurred likely due to biodegradation of DRO and RRO,
although to a lesser extent than iron reduction (Wiedemeier 1999).

e Sulfate, an electron acceptor utilized under strongly reducing conditions, ranged in concentration
between 2.9 J and 8.5 mg/L in the four main DRO plume wells, compared to 41.3 mg/L in
background well MW13. The lowest sulfate concentration of 2.9 J mg/L was detected in MW33.
Low in-plume sulfate concentrations likely reflect its conversion to sulfide during anaerobic
biodegradation after consumption of the other electron acceptors (Wiedemeier 1999).

3.5.2 Geochemical Conditions in the TCP Plume

Geochemical data for wells associated with the TCP Plume (MW47, MW79, and MWO0S8) are similar to
background well MW13, except that DO concentrations in wells MW47 (6.88 mg/L) and MW79 (3.30
mg/L) are higher than typically observed. It is probable that the DO probe malfunctioned; however, the
wells sampled before and after these two wells (using the same YSI) had more typical DO concentrations.
The reason for the elevated DO concentrations in these wells is unknown.

TCP is a persistent groundwater pollutant that has low abiotic and biotic degradation rates (U.S.
Environmental Protection Agency [EPA] 2014a). No microbes capable of using TCP as a carbon source for
growth under aerobic conditions have been isolated, but TCP may serve as an electron acceptor under
anaerobic conditions (Yan et al. 2009). Data are limited, so it is unclear if any biological processes are
contributing to the attenuation of the TCP plume. Physical processes that might lead to observed
decreases in TCP concentration include advection, dispersion, and dilution.

3.5.3 Geochemical Conditions in the TCE Plume

Elevated dissolved iron and manganese in the two TCE Plume wells (MW61 and MW80) indicate that
groundwater in this area is reduced, creating a favorable environment for reductive dechlorination of TCE.
The presence of daughter products cis-1,2-DCE and trans-1,2-DCE in MW61 demonstrate that reductive
dechlorination is occurring.

3.6 Groundwater Sample Data Quality

Project and quality control (QC) analytical data were reviewed to assess whether the data met the
designated quality objectives and were acceptable for project use. The project data were reviewed for
deviations to the requirements presented in the Final CERCLA Sites Work Plan (Brice 2020b); Final
Postwide UFP-QAPP (Brice 2020a); ADEC Minimum Quality Assurance Requirements for Sample Handling,
Reports, and Laboratory Data Technical Memo (ADEC 2019a); and U.S. Department of Defense (DoD)
Quality Systems Manual for Environmental Laboratories (QSM), Version 5.3 (DoD 2019).

Several results were qualified as potential estimates during the data review process; however, no data
were rejected. In all cases, the impact to the overall project due to the data qualifications was minor and
none of the affected analytes were site COCs. The specific data quality issues found during the review are
presented in the CDQR and ADEC Laboratory Data Review Checklists in Appendix B. The reviewed data
are presented in Appendix A, Table A-2, and are used in tables and figures throughout the report.
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Table 3-1

Well Information and Groundwater Elevations

WELL LOCATION 26-27 JUNE 2018 20-21 SEPTEMBER 2018 13-14 MAY 2019 11-12 AUGUST 2020

WELL RELATIVETO | TOTALWELL | SCREENED | TOP OF CASING

D CONTAMINANT DERTH INTERVAL | (NAVDSS feet) | wATER LEVEL WATER WATER LEVEL WATER WATER LEVEL WATER WATER LEVEL WATER

(feetbtoc) | (feetbtoc) | (surveyed2019) | (feet btoc) ELEVATION {feet btoc] ELEVATION {feet btoc] ELEVATION {feet btoc] ELEVATION
SOURCE (NAVDSS feet) (NAVDSS feet) (NAVDSS feet) (NAVDSS feet)
BACKGROUND WELLS
MWO03 Background 22.3 12.3-22.3 450.61 14.47 436.14 13.34 437.27 16.17 434.44 13.11 437.50
MW13 Background 19.2 9.2-19.2 452.05 15.14 436.27 14.04 437.37 16.95 435.10 13.83 438.22
DRO PLUME WELLS
MWO6A Source Area 22.7 12.5-22.5 450.73 14.87 435.95 13.68 437.14 16.55 434.18 13.55 437.18
MW12R Source Area 22.5 12.4-22.4 447.66 11.68 NA 10.5 NA 13.39 434.27 10.30 437.36
MW33 Source Area 20.9 10.8-20.8 450.64 14.66 435.80 13.48 436.98 16.42 434.22 13.36 437.28
MW37 Downgradient 19.4 9.3-19.3 449.94 14.38 435.63 13.11 436.90 16.02 433.92 13.60 436.34
MW58 Source Area 18.3 8.2-18.2 447.96 12.15 436.49 10.91 437.73 13.82 434.14 11.30 436.66
MW62 Source Area 20.1 10.0-20.0 449.02 13.07 436.04 11.78 437.33 14.76 434.26 11.64 437.38
MW64 Downgradient 20.1 10.0-20.0 449.58 13.64 436.02 12.44 437.22 15.33 434.25 12.30 437.28
MW?77 Source Area 22.7 12.6-22.6 452.62 16.91 NA 15.59 NA 18.61 434.01 15.63 436.99
MW82 Downgradient 21.8 11.7-21.7 451.74 16.37 466.31 15.00 467.68 17.99 433.75 15.10 436.64
1,2,3-TCP PLUME WELLS
MWO08 Upgradient 22.2 12.1-22.1 453.61 17.03 436.77 16.04 437.76 18.77 434.84 15.70 437.91
MwW47 Source Area 19.8 9.8-19.8 451.27 15.01 436.32 13.98 437.35 16.72 434.55 13.68 437.59
MW79 Source Area 21.6 11.5-21.5 453.45 17.02 NA 16.01 NA 18.79 434.66 15.77 437.68
TCE PLUME WELLS
MW61 Source Area 20.2 10.1-20.1 449.88 13.77 NA 12.79 NA 15.46 434.42 12.46 437.42
MW80 Upgradient 46.8 26.8-46.8 449.43 13.32 NA 12.33 NA 14.99 434.44 11.96 437.47
SENTRY WELLS
MW?78 Sentry 37.2 27.2-37.2 451.66 15.67 NA 14.43 NA 17.31 434.35 14.27 437.39
MW91 Sentry 76.1 56.0-76.0 451.77 15.97 NA 14.55 NA 17.45 434.32 14.37 437.40
Notes:

For definitions, refer to the Acronyms and Abbreviations section.
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Table 3-2 2018-2020 Groundwater Sample Results - Background and DRO Plume Wells

GEOCHEMICAL PARAMETERS ROD ANALYTES
PLUME/ WELL
LOCATION b DATE | DISSOLVED | DISSOLVED | DISSOLVED SULFATE DRO RRO
OXYGEN (v) IRON MANGANESE (meL) (ue/U e/l
(mg/L) (mg/L) (mg/L)
PROJECT CLEANUP LEVEL® NE NE NE NE NE 1,500 1,100
6/20/2018 0.61 743 141 0.916 43.0 230 ND(200)
MWO3 9/21/2018 142 92.0 2.5 0.798 44.2 270 ND(200)
5/13/2019 0.55 63.9 2.7 0.745 50.7 3008 180J,8
8/11/2020 0.65 412 13.4 0.763 14.4 ND(50) ND(200)
Background
6/25/2018 232 316 1.00 0.323 39.8 NA NA
R 9/21/2018 0.60 57.2 0.455 0.0851 57.0 NA NA
MW13 5/13/2019 0.72 329 1.86 0.744 411 NA NA
8/12/2020 0.91 198.9 0.238 0.110 413 NA NA
6/20/2018 115 1523 112 .02 30.1 760 ND(200)
MWL2R 9/26/2018 151 ~109.0 9.32 0.897 33.4 290 ND(200)
5/14/2019 0.33 104.1 9.90 0.906 35.4 3308 1608
8/13/2020 2.87 109.3 9.55 0.916 8.5 ND(50) ND(200)
6/20/2018 054 1320 459 3.17 4.0 25,000 ND(4,000)
6/20/2018" ' : 43.8 2.96 4.0 25,000 ND(4,000)
9/26/2018 L% 1090 43.9 3.58 6.8 39,000 ND(4,000)
MW33 9/26/2018" ' : 42.7 3.38 7.0 43,000 ND(4,000)
5/14/2019 041 1094 434 2.88 45 69,000] | ND(20,000)
5/14/2019 : : 45.0 3.06 4.1 95,000) | ND(20,000)
8/12/2020 039 297 59.8 5.69 2.9 45,000 5,700
8/12/2020 : : 58.7 5.62 5.8 55,000 6,300
Main DRO 6/20/2018 0.81 1532 20.2 1.37 16.6 5,300 ND(1,000)
Dlome MWOBA 9/26/2018 1.19 60.4 15.2 1.03 16.4 5,300 ND(400)
5/16/2019 0.39 86.5 195 118 125 18,000 ND(4,000)
8/12/2020 1.28 134.1 17.7 1.18 4.9 4,100 ND(1,000)
6/21/2018 163 a5 14.0 113 16.8 2,300 ND(400)
6/21/2018" ' : 12.4 1.10 17.3 2,500 ND(400)
9/27/2018 60 1085 15.9 113 19.2 3,000 ND(200)
MWS58 9/27/2018 : : 16.0 114 19.2 3,600 ND(200)
5/16/2019 068 s 175 1.10 15.8 4,500 3208
5/16/2019 : : 17.4 1.06 15.7 4,500 530 J,)+,8
8/12/2020 7.04 140.7 5.07 0.692 75 1,400 240
6/21/2018 1.7 97.70 ND(0.03) 0.159 29.1 1,000 ND(200)
Mw37 9/26/2018 1.34 68.10 ND(0.03) 0.255 323 950 ND(200)
(downgradient) | 5/14/2019 0.70 66.90 0.0774 B 111 27.9 1,400 210,
8/12/2020 6.33 140.8 0.0585 B 0.0380 322 290 ND(200)
6/21/2018 0.38 14.5 1.46 1.39 46.0 310 ND(200)
W62 9/27/2018 0.55 18.2 154 1.27 485 1,500 ND(200)
5/14/2019 0.63 165.1 0.127 143 79.5 450 3108
8/12/2020 0.95 100.1 0.026 B,) 0.832 27.8 250 ND(200)
Vwea 6/21/2018 2.38 15.70 2.78 0.415 .8 ND(50) ND(200)
(downgradient |_2/27/2018 1.81 28.50 1.59 0.359 18.4 ND(50) ND(200)
5/16/2019 0.47 37.4 2.92 0.423 94 ND(50) ND(200)
Isolated DRO of MW62) 8/13/2020 10.94 1237 0.0585 B 0.0379 322 290 ND(200)
Plumes 6/21/2018 0.42 476 0.251 111 64.3 7,800 ND(1,000)
MW7 9/27/2018 0.10 19.9 ND(0.03) 0.667 53.9 4,600 ND(200)
5/15/2019 NM NM 0.0767 B 0.956 55.7 7,800 ND(2,000)
8/12/2020 274 155.7 0.0214 B, 0.617 45.9 5,000 ND(2,000)
VW82 6/21/2018 1.87 126.1 ND(0.03) 0.0875 332 140 ND(200)
(downgradient |_2/27/2018 1.57 61.10 ND(0.03) 0.0244 43.0 ND(50) ND(200)
5/14/2019 0.68 102.0 0.0244 18 0.265 13.7 2108 130J,8
of MW77) 8/12/2020 516 148.8 0.0607 B 0.0250 11.2 ND(50) ND(200)
Notes:

For definitions, refer to Acronyms and Abbreviations section
Red and bold results exceed PCLs
Gray shaded results are non-detect with LODs that exceed the PCL
! PCL established in the OU6 ROD

2 Sample is a field duplicate of the sample immediate above.

3 Background well MW13 is included with the DRO plume wells for comparison of background geochemical parameters.

Data Qualifiers:

B - result may be due to cross-contamination

J - result qualified as estimate because it is less than the LOQ or due to a QC failure

ND - not detected (LOD presented in parentheses)
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Table 3-3 2018-2020 Groundwater Sample Results - TCP and TCE Plume Wells

GEOCHEMICAL PARAMETERS ROD ANALTYES NON-ROD ANALYTES
(TCE DEGRADATION PRODUCTS)
PLUME/ WELL DATE DISSOLVED DISSOLVED DISSOLVED VINYL
LOCATION ID ORP SULFATE TCP TCE CIS-1,2-DCE | TRANS-1,2-DCE
OXYGEN IRON MANGANESE /) (1g/L) (mg/U) (1g/L) (1g/L) CHLORIDE

(mg/L) (mv) (mg/L) (mg/L) (me He He He He (ne/L)

PROJECT CLEANUP LEVEL"? NE NE NE NE NE 0.12 5 70? 100? 2?

6/25/2018 2.32 31.6 1 0.323 39.8 ND(0.005) NA NA NA NA

Background | MW13 9/21/2018 0.60 57.2 0.455 0.0851 57.0 ND(0.005) NA NA NA NA

5/13/2019 0.72 32.9 1.86 0.744 41.1 ND(0.005) NA NA NA NA

8/12/2020 0.91 198.9 0.238 0.110 41.3 ND(0.005) NA NA NA NA
6/22/2018 194 g8 0.0380J 0.0211 37.1 0.28 NA NA NA ND(0.02)
6/22/2018° ’ ’ ND(0.04) 0.0189 35.9 0.28 NA NA NA ND(0.02)
9/21/2018 423 53 ND(0.03) 0.0295 J+ 39.5 0.19 NA NA NA ND(0.02)
MW47 | 9/21/2018° ’ ’ ND(0.03) 0.0311 J+ 39.4 0.20 NA NA NA ND(0.02)
5/13/2019 Lo1 1241 0.0483 ) 0.148 36.7 0.30 NA NA NA ND(0.02)
5/13/2019° ’ ’ 0.0353) 0.146 32.6 0.31 NA NA NA ND(0.02)
Tcp 8/11/2020 6.88 114.8 ND(0.03) J- 0.004 39.9 0.27 NA NA NA ND(0.02)
Plume 6/20/2018 1.40 -21.2 3.34 0.612 30.9 1.2 NA NA NA ND(0.02)
MW79 9/26/2018 1.51 -8.7 1.88 0.496 42.3 1.6 NA NA NA ND(0.02)
5/14/2019 0.82 -55.8 10.6 0.793 29.2 0.29 NA NA NA ND(0.02)
8/11/2020 3.30 130.6 0.682 0.446 57.6 4.8 NA NA NA ND(0.02)
6/20/2018 1.39 117.1 ND(0.03) 0.0047 J 31.8 ND(0.005) NA NA NA ND(0.02)
MWOS 9/26/2018 1.66 123.6 ND(0.03) 0.0026 J,B 31.9 0.062 NA NA NA ND(0.02)
5/13/2019 2.21 141.8 0.0146 ) 0.0141 40.0 ND(0.005) NA NA NA ND(0.02)
8/11/2020 1.92 140.2 ND(0.03) J- 0.0081 42.7 ND(0.005) NA NA NA ND(0.02)
6/22/2018 0.84 269 12.2 1.87 40.5 ND(1.0) 0.73) 5.0 5.9 ND(0.3)
6/22/2018° ) ) NA NA NA ND(1.0) 0.79) 4.5 6.2 ND(0.3)
9/21/2018 18 g5 9.19 2.07 44.5 ND(1.0) 1.0)- 6.7 )- 6.2 - ND(0.3)
9/21/2018 ) ) NA NA NA ND(1.0) 0.99) 5.9 5.5 ND(0.3)

5/14/2019 10.5 1.44 40.2 ND(0.005) NA NA NA 0.42

MW61 = 0.43 -68.4

5/14/2019 NA NA NA ND(0.005) NA NA NA 0.40

8/27/2019 NA NA NA ND(1.0) ND(0.3) 6.1+ 6.5 J+ ND(0.3)
TCE 3 0.75 -56.6
8/27/2019 NA NA NA ND(1.0) 0.67),J+ 6.9 J+ 7.0 )+ ND(0.3)
Plume 8/11/2020 6.21 111 46.9 ND(0.005) ND(0.3) 45 4.8 ND(0.02)
8/11/2020° 0-90 1311 6.37 1.12 42.1 ND(0.005) 1.3 4.6 5.0 ND(0.02)
6/21/2018 0.40 -5.80 10.3 0.833 29.2 ND(1.0) ND(0.3) ND(0.3) ND(0.3) ND(0.3)
9/27/2018 1.33 -119.1 9.91 0.801 31.3 ND(1.0) ND(0.3) ND(0.3) ND(0.3) ND(0.3)
MW80 | 5/15/2019 0.24 -100.4 10.6 0.812 31.8 ND(0.005) NA NA NA ND(0.02)
8/27/2019 0.38 -112.1 NA NA NA ND(1.0) ND(0.3) ND(0.3) ND(0.3) ND(0.02)
8/11/2020 0.65 109.0 9.30 0.754 32.1 ND(0.005) ND(0.3) ND(0.3) ND(0.3) ND(0.02)
6/22/2018 0.94 -150.2 NA NA NA ND(0.005) NA NA NA ND(0.02)
MW78 9/20/2018 1.51 -127.6 NA NA NA ND(0.005) NA NA NA ND(0.02)
5/13/2019 0.37 -110.0 NA NA NA ND(0.005) NA NA NA ND(0.02)
Sentry 8/11/2020 0.89 135.4 NA NA NA ND(0.005) NA NA NA ND(0.02)
Wells 6/25/2018 0.63 -159.2 NA NA NA ND(0.005) NA NA NA ND(0.02)
MWS1 9/21/2018 0.55 -118.9 NA NA NA ND(0.005) NA NA NA ND(0.02)
5/13/2019 0.73 -120.2 NA NA NA ND(0.005) NA NA NA ND(0.02)
8/11/2020 0.90 122.5 NA NA NA ND(0.005) NA NA NA ND(0.02)
Notes: Data Qualifiers:

For definitions, refer to Acronyms and Abbreviations section

Red and bold results exceed PCLs

Gray shaded results are non-detect with LODs that exceed the PCL
! PCL established in the OU6 ROD

%2 Non-ROD analytes (vinyl chloride; cis-1,2-DCE; and trans-1,2-DCE) are TCE reductive dechlorination

daughter products and are compared to EPA MCLs.
3 Sample is a field duplicate of the sample immediate above.

B - result may be due to cross-contamination
J - result qualified as estimate because it is less than the LOQ or due to a QC failure
ND - not detected (LOD presented in parentheses)
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4.0 CONTAMINANT TREND AND PLUME ANALYSIS

This section presents a summary of the contaminant trends and plume analysis. Current and historical
data were used to support statistical analysis using the Monitoring and Remediation Optimization System
(MAROS) software and EPA Groundwater Statistics Tool, along with geometric regression plots. The
complete results of the statistical analysis are presented in Appendix E.

4.1 Statistical Evaluation of Contaminant Concentration Trends

Groundwater monitoring data collected between 2007 and 2020 were used to conduct a statistical
evaluation of groundwater contamination in the FCS. This evaluation builds on the results of previous
analyses, and documents the progress towards achieving the RAOs described in the OU6 ROD (USAG
2014). The analysis tools and decision criteria are consistent with the previous analyses and
recommendations from the RD/RA Work Plan for OU6 (USACE 2015).

The statistical tests used in this evaluation for individual wells include the nonparametric Mann-Kendall
trend test, and a geometric (lognormal) regression plot for those wells statistically demonstrating a
decreasing trend. Statistical tests for plume-wide evaluation included spatial moment analysis (for plume
stability), the Delaunay method (for well redundancy), and the modified Cost-Effective Sampling (CES)
method (for sampling frequency). The Mann-Kendall trends, spatial moment analysis, Delaunay
evaluation, and CES method were calculated using the MAROS software developed by the Air Force Center
for Environmental Excellence (AFCEE; AFCEE 2006).

The Groundwater Statistics Tool developed by the EPA (EPA 2014b) was used to evaluate whether or not
a cleanup level has been met for a particular COC by calculating the 95% upper confidence limit (UCL) on
the mean. For wells with decreasing trends, the tool can predict when to expect the cleanup level may be
achieved. EPA recommends a minimum of eight data points should be used for these calculations to
provide confidence that the cleanup level has been met and is expected to continue to be met (EPA
2014b). If a well has achieved the cleanup level for all COCs at this level of confidence, it may be
recommended for removal from the monitoring program and decommissioning. Geometric regression
plots were completed using Microsoft Excel, and the plots provided a visual representation of the trends
and another estimate of the time anticipated to achieve the PCL based on the 95% UCL. The complete
analysis results are presented in Appendix E.

4.2 DRO and RRO Trend and Plume Analysis

4.2.1 DRO and RRO Trend Analysis

The DRO evaluation in the main DRO plume included several elements from the MAROS software: Mann
Kendall trends of contaminant concentrations in individual wells, Mann-Kendall trends for contaminant
plume stability (spatial moment analysis), the Delaunay method for sampling location optimization, and
the modified CES method for sampling frequency optimization. The evaluation of RRO consisted of Mann-
Kendall trends in individual wells only, since RRO has been detected above the PCL in only two wells and
there was not sufficient information to conduct a plume-wide evaluation. The Mann-Kendall trends for
DRO and RRO concentrations in individual wells within the DRO plumes are presented in Table 4-1. The
results are associated with wells that have had PCL exceedances of DRO and/or RRO since 2007.
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Table 4-1 Mann-Kendall Trend Results for the DRO Plumes

WELL RELATIVE PLUME ANALYTE MANN-KENDALL COEFFICIENT TREND MANN-KENDALL
ID LOCATION STATISTIC OF VARIATION | CONFIDENCE TREND!
MAIN DRO PLUME WELLS
DRO 55 0.86 98.0% Decreasing
MW12R Upgradient (Probably Decreasing)
RRO -23 1.19 79.5% No Trend
DRO 71 0.74 99.7% Increasing
MW33 Source Area
RRO 74 0.91 100% Increasing
Mwoga | Downeradient DRO 2 0.54 51.4% Stable
(No Trend)
MW58 Downgradient DRO 5 0.40 55.9% No Trend
ISOLATED DRO PLUME WELLS
DRO 30 2.40 86.2% No Trend
MW62 Source Area
RRO 18 2.31 73.8% No Trend
DRO 31 1.36 89.0% No Trend
MW?77 Source Area i
RRO 33 132 90.5% Probably Decreasing
(No Trend)
Notes:

For definitions, refer to the Acronyms and Abbreviations section.
BOLD indicates the concentration was above the PCL in 2020 (or 2019).
1 The previous year trend is shown in parenthesis if there was a change.

The Mann-Kendall trend results in the main DRO plume wells show a decreasing trend for DRO in the
upgradient well (MW12R), an increasing trend in the main source area well (MW33), and stable and no
trend in the downgradient wells (MWO06A and MWS58, respectively). MW33 has had the highest DRO
concentrations within the main DRO plume, with concentrations consistently more than an order of
magnitude higher than the PCL. This suggests that the well is located in an area with residual non-aqueous
phase liquid (NAPL) in the soil that continues to be solubilized in the groundwater. MWOG6A, located
immediately downgradient of MW33, had a stable trend (change from no trend the previous year) with
DRO concentrations consistently above the PCL. MW58 is downgradient from MWO6A, and the DRO
concentrations exhibit no trend, with variable detections above and below the PCL since 2007 (the 2020
result was below the PCL). Although not shown in Table 4-1, the DRO detections in further downgradient
well MW37 are consistently below the PCL. This provides evidence that the main DRO plume is not
expanding.

The RRO concentration trends in the main DRO plume wells are similar to the DRO trends, with an
increasing trend observed in source area well MW33. RRO also consistently exceeds the PCL in this well,
with the highest concentration to date observed in the 2020 sampling event. RRO is either not detected
or detected at trace concentrations in the upgradient and downgradient wells.

The DRO concentrations exhibit no trend in the isolated DRO plume wells (MW62 and MW77). In MW62,
DRO and RRO have been detected at or below the PCL in nine consecutive sampling events (including
2020). Although the DRO and RRO concentrations have shown wide variation in the past, sampling results
since 2012 have been generally consistent which indicates the residual NAPL in the surrounding soil may
be depleted. DRO and RRO concentrations in downgradient well MW64 have also remained below the
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PCL, indicating natural attenuation may have reduced groundwater contamination to below the PCL
upgradient of this well.

The DRO concentrations in MW77 exhibit no trend, but have remained above the PCL for four consecutive
sampling events between 2018 and 2020. This is the longest string of consecutive sampling events with
DRO exceedances; however, the DRO concentrations in downgradient well MW82 remain below the PCL.

Mann-Kendall trends for RRO in MW62 and MW?77 show trends of no trend and probably decreasing,
respectively. However, RRO is not typically detected in these wells.

4.2.2 DRO Trend Analysis Using EPA Groundwater Statistics Tool

Geometric regression analysis and estimation of the time to cleanup using the EPA statistics tool was
completed for DRO in MW12R, since this was the only well within the DRO plumes with a decreasing trend
based on Mann-Kendall trend analysis. The results of the analysis are summarized in Table 4-2, and the
complete results are presented in Appendix E.

Table 4-2  Statistical Evaluation of DRO in MW12R
WELLID | TREND RESULT i lulEA cotles HAS PCL BEEN YRR EB)E\PSEE(I;TE)?\ILOS;CUTE':/E ret
DATA POINT: L ACHIEVED? ° i
OINTS (me/L) ¢ (“Attainment Complete”)!
MW12R Decreasing 18 10.9 No 2022
Notes:

For definitions, refer to the Acronyms and Abbreviations section.

The analysis is based on the EPA Groundwater Statistics Tool, available from https://www.epa.gov/superfund/superfund-
groundwater-groundwater-response-completion.

1 The Attainment Complete date was determined from the geometric regression plot (Graph 4-1).

The geometric regression plot is presented on Graph 4-1 and shows that DRO concentrations were
expected to achieve the PCL in 2015 (identified in the graph as “Remediation Complete”, also defined by
EPA as “Attainment Start”). The geometric regression plot for MW12R based on the 95% UCL indicates
that statistical attainment (defined by EPA as “Attainment Complete”) of the PCL could be achieved by
2022 if the present trend continues.

Graph 4-1 Geometric Regression of DRO Concentrations in MW12R
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4.2.3 DRO and RRO Plume Analysis

Further evaluation of the stability of the main DRO plume was conducted using the spatial moment
analysis tools associated with the MAROS software. The analysis consisted of the zeroth moment
(estimate of contaminant dissolved mass), first moment (estimate of the location of the center of mass
relative to the source), and the second moment (estimate of plume spread in the direction of and
perpendicular to groundwater flow). One of the most important input parameters for this analysis is the
makeup of the monitoring network. The results can be easily biased if different wells or different numbers
of wells are included in the various monitoring events associated with the analysis. For consistency with
this assumption, the monitoring well network used for the 2020 sampling event was used to evaluate
plume trends. This includes the main DRO plume wells (MWO06A, MW12R, MW33, and MW58) and
surrounding wells (MW37, MW64, and MW82). A summary of the plume stability results for the main DRO
plume network is presented in Table 4-3. The complete results are presented in Appendix E.

Table 4-3  Plume Stability Results for the Main DRO Plume Network

PLUME STABILITY PARAMETER MANN-KENDALL DRO TREND*
Zeroth Moment (Dissolved Mass) No Trend
First Moment (Distance from the Source to the Center of Mass) Probably Increasing
Second Moment (Plume Spread)
Parallel to Groundwater Flow Stable
Perpendicular to Groundwater Flow No Trend

Notes:
For definitions, refer to the Acronyms and Abbreviations section.
1 Based on monitoring results between 2016 and 2020.

The plume stability results indicate there is no trend for the dissolved DRO mass since 2016. There has
been wide variation in DRO concentrations over time in several wells due to fluctuations in groundwater
elevations and residual NAPL remaining in source area soils; however, this has not resulted in a significant
change in overall dissolved mass within the DRO plume. The first moment results indicate there is a
probably increasing trend in the distance from the source to the center of mass since 2016. However, this
trend appears to be significantly influenced by the estimate of the center of mass location based on the
September 2016 results. Between 2017 and 2020 the center of mass has varied between 183 and 214 feet
from the source.

The second moment results indicate a stable trend in the plume spread parallel to groundwater flow,
which is consistent with the trend result associated with DRO concentrations in individual wells. These
results suggest there is no downgradient migration of DRO above the PCL from the source area. No trend
was also determined for DRO perpendicular to groundwater flow. This trend is likely a result of the
variation observed in DRO concentrations throughout the main DRO plume, since no exceedances of the
PCL for DRO have been observed outside of the four wells that are associated with the main DRO plume.
This trend will continue to be evaluated in future monitoring events.

4.2.4 DRO Plume Redundancy and Sample Frequency Analysis

In addition to stability of the DRO plume, potential redundancy of the monitoring network and sampling
frequency were evaluated using the MAROS software. The complete analysis results are presented in
Appendix E and are summarized in this section. Results from the monitoring well redundancy evaluation
showed that the DRO plume is primarily characterized by a moderate level of uncertainty, and suggests
the DRO plume has been adequately delineated. In addition, the redundancy evaluation did not
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recommend removal of any wells from the monitoring network. This is supported by the qualitative
observation that the wells surrounding the main DRO plume area are the most immediate downgradient
wells for the main DRO plume and/or the MW62 and MW77 DRO plumes.

The sampling frequency evaluation showed that annual sampling would be sufficient to monitor DRO
concentration changes over time in the main DRO plume in all wells but MW33, for which quarterly
sampling was recommended. Previous analysis has shown that there is not a strong seasonal effect on
DRO concentration in the main DRO plume area, with the exception of concentrations in MW33 (USACE
2018). In areas where residual NAPL exists, typically highest contaminant concentrations are measured
when groundwater elevations are lowest as NAPL is allowed to drain from soils onto the groundwater
surface. The groundwater elevations in 2020 were significantly higher than the 2019 sampling event, and
in general, DRO concentrations were lower in 2020. Despite seasonal effects on DRO in MW33, continued
annual sampling for all wells is recommended and will be sufficient for decision making at the site.

4.3 TCP Trend Analysis

43.1 TCP Mann-Kendall Trend Analysis

The TCP plume was evaluated using Mann-Kendall concentration trends from the MAROS software, and
geometric regression for wells with a decreasing trend. The Mann-Kendall trends for the TCP
concentration in each of the wells is presented in Table 4-4. Complete results of the trend analysis are
presented in Appendix E.

Table 4-4 Mann-Kendall Trend Results for the TCP Plume, MW47 and MW79
RELATIVE PLUME MANN-KENDALL COEFFICIENT TREND
WELLID LOCATION ANALYTE STATISTIC OF VARIATION | CONFIDENCE TREND
MwW47 Downgradient TCP -50 0.57 97.9% Decreasing
Probably
MW79 Source Area TCP 36 1.11 94.2% Increasing
(No Trend)
Notes:

For definitions, refer to the Acronyms and Abbreviations section.
BOLD indicates the concentration was above the PCL in 2020 (or 2019).
1 The previous year trend is shown in parenthesis if there was a change.

The trend results show the TCP concentration is decreasing in downgradient well MW47 and exhibits a
probably increasing trend in well MW79. Concentrations were above the PCL in both wells during 2020,
and have been consistently detected above the PCL since analysis began in 2007. However, TCP has
remained below the PCL outside of the TCP plume (including upgradient wells, and wells that are in the
downgradient, but slightly crossgradient direction), suggesting minimal plume spread from the source
area. The 2020 TCP result in MW79 was the highest concentration observed at the site, and was likely
associated with the high groundwater elevations.

4.3.2 TCP Trend Analysis Using EPA Groundwater Statistics Tool

The TCP concentrations in MW47 were further evaluated using the EPA Groundwater Statistics tool since
the concentrations exhibited a decreasing trend. MW79 was not evaluated since the well does not have
a decreasing TCP trend. The TCP concentration in MWO08 was also evaluated, since this upgradient well
has had several PCL exceedances since 2007 (most recently in July 2012) and has a visually obvious trend
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(Mann-Kendall analysis was not performed due to the inconsistent detections). The results of the analysis
are summarized in Table 4-5, and the complete results are presented in Appendix E.

Table 4-5  Statistical Evaluation of TCP in MW47 and MWO08
WELLID ;5:33_ ;‘;’x‘i’ior:h?:s 9;_,% ucL HAS PCL BEI;N YEAR EXPECTED 205.2(3-25—:”5 PCL BASED ON
ug/L) ACHIEVED? (“Attainment Complete”)!
MwW47 Decreasing 17 0.50 No 2038
MWO08 Decreasing 15 0.12 No 2024
Notes:

For definitions, refer to the Acronyms and Abbreviations section.

The analysis is based on the EPA Groundwater Statistics Tool, available from https://www.epa.gov/superfund/superfund-

groundwater-groundwater-response-completion.

! The Attainment Complete date was determined from the geometric regression plot (Graph 4-2) for MW47. The plot for
MWAO08 was constructed but not shown for simplicity.

The geometric regression plot for MW47 (Graph 4-2) shows that TCP exhibits a decreasing trend and that
TCP concentrations are expected to achieve the PCL in 2026 (identified in the graph as “Remediation
Complete”, also defined by EPA as “Attainment Start”). The geometric regression plot for MW47 based
on the 95% UCL indicates that statistical attainment (defined by EPA as “Attainment Complete”) of the
PCL could be achieved by 2038 if the present trend continues. A decreasing trend is also observed in
MWO08, and the concentration is expected to achieve the PCL based on the 95% UCL in 2024 (geometric
regression plot not shown).

Graph 4-2 Geometric Regression of TCP Concentrations in MW47
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4.4 TCE Trend Analysis

TCE concentration trends were evaluated using the Mann-Kendall test from the MAROS software, and the
cleanup complete evaluation was completed using geometric regression and the EPA Statistics Tool.
Complete results of the trend analysis are presented in Appendix E.

44.1 TCE Mann-Kendall Trend Analysis

The Mann-Kendall trend analysis for MW61 is summarized in Table 4-6. A trend for MW80 was not
determined since TCE has not been detected in this well since 2010. The Mann-Kendall trend results in
Table 4-6 show TCE concentrations are decreasing with 100 percent confidence.

Table 4-6  Mann-Kendall Trend Results for the TCE Plume, MW61
WELL ID ANALYTE MANN-KENDALL COEFFICIENT OF TREND TREND
STATISTIC VARIATION CONFIDENCE
Mwe61 TCE -120 0.98 100.0% Decreasing
Notes:

For definitions, refer to the Acronyms and Abbreviations section.

4.4.2 TCE Trend Analysis Using EPA Groundwater Statistics Tool

Based on the Mann-Kendall result, the TCE concentrations were further evaluated using the EPA
Groundwater Statistics tool, and the results are summarized in Table 4-7.

Table 4-7  Cleanup Complete Evaluation for TCE in MW61
NUMBER OF 95% UCL . ) )
WELL ID TREND RESULT P B (ug/L) 95% UCL VALUE ACHIEVE PCL?
MW61 Decreasing 12 2.81 0.99 Yes
Notes:

For definitions, refer to the Acronyms and Abbreviations section.

The analysis is based on the EPA Groundwater Statistics Tool, available from https://www.epa.gov/superfund/superfund-
groundwater-groundwater-response-completion.

Gray highlight indicates the PCL has been achieved and will continue to achieve at a 95% confidence limit

1 Number of data points represents the attainment phase.

Represents the value of the 95% UCL value at the final sampling event.

2

The Cleanup Complete evaluation was completed using results from the attainment phase, or when TCE
concentrations remained below the PCL beginning in 2011. The results show the 95% UCL is less than the
PCL and a decreasing trend is observed. The time-series results from MW®61 are reasonably described by
a first-order decay regression curve with a half-life of 2.4 years (Graph 4-3). The 95% UCL of the regression
curve suggests that remedial goals were met in 2014 at MW®61. This indicates that the TCE PCL has been
achieved in accordance with EPA requirements (EPA 2014b).
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Graph 4-3 Geometric Regression of TCE Concentrations in MW61
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Historical data have defined five groundwater plumes in the OU6 FCS: the main DRO plume, the isolated
MW62 and MW77 DRO plumes, the TCP plume, and the TCE plume. Groundwater monitoring results
between 2007 and 2020 were used to conduct an evaluation of the groundwater contaminant plumes in
the OUG6 FCS. In general, the results showed the contaminant plumes are adequately delineated and are
not expanding. The following sections summarize the condition of the OU6 FCS plumes and discuss
recommendations for future groundwater sampling activities.

5.1 DRO Plume Summary

In general, DRO concentrations within the main DRO plume were lower in 2020 compared to 2019, most
likely the result of higher groundwater elevations encountered during the 2020 groundwater sampling
event. An evaluation of the DRO contaminant trends shows that DRO concentrations at the edges of the
main plume are stable. DRO and RRO concentrations in the interior of the plume are expected to persist
above the PCL, due to residual NAPL remaining in the soils that continues to be solubilized in the
groundwater. Higher concentrations of dissolved iron and manganese, and lower concentrations of
sulfate, are evidence that metal and sulfate reduction are significant biodegradation processes in the main
DRO plume source area. An estimation of the time to cleanup could only be determined for slightly
upgradient well MW12R (expected 2022) as it was the only well associated with the main DRO plume that
had a decreasing trend. When NAPL within the main DRO plume is depleted and no longer generates
dissolved contaminant concentrations, decreasing trends in other wells should become apparent.

The two outlying plumes that are identified by single monitoring wells, MW62 and MW?77, appear to
represent smaller, lower concentration source areas. The DRO concentration in MW62 did not exceed the
PCL in 2020 and has only exceeded the PCL once since 2012. Assuming the DRO remains below the PCL in
MWG62 in 2021, the cleanup attainment timeframe could be calculated following the EPA guidance (EPA
2014b). DRO concentrations in MW77, while highly variable, exceeded the PCL in recent 2018, 2019, and
2020 sampling events.

5.2 TCP Plume Summary

TCP concentrations in MW47 and MW?79 have consistently (with the exception of the 2011 sampling
events of MW47) exceeded the PCL. TCP concentrations in MW47 have a decreasing Mann-Kendall trend
while MW79 has a probably increasing trend. The change in trend from no trend to probably increasing
between 2019 and 2020 was a result of the significantly elevated 2020 TCP concentration. This
concentration was more than two times higher than the maximum detection between 2008 and 2019,
and was likely a result of the high groundwater elevations. TCP has remained below the PCL in surrounding
wells, suggesting minimal plume spread from the source area has occurred. Natural attenuation processes
are expected to reduce concentrations in downgradient monitoring well MWA47, and the 95% UCL is
predicted to be below the PCL in 2038. In contrast, exceedances will likely continue at monitoring well
MW?79 until the suspected TCP soil source is depleted.

5.3 TCE Plume Summary

TCE concentrations at MW61 have been less than the PCL since 2011, and TCE has never exceeded the
PCL in MW80 and has not been detected since 2010. Statistical analysis shows a continued decreasing
trend at MW61, and the 95% UCL of the regression curve suggests that remedial goals were met in 2014.
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This indicates that the TCE PCL has been achieved in accordance with EPA requirements (EPA 2014b).
Although TCE has statistically achieved attainment, monitoring for reductive dechlorination daughter
products should be continued.

5.4 Recommendations

No changes to the current monitoring well network or analytical program are recommended for 2021.
Continued use of an analytical method that can achieve an LOD below the ADEC cleanup level for vinyl
chloride is essential to further evaluate reductive dechlorination of TCE in the TCE plume wells.
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RRO ND(1,800)* | ND(2,000)*| 406 257 150 290 |1,300( 1,300 | 710 400 66 1,600 |ND(1,000)| 180 ND(200) | ND(200) 160 |ND(200)
X
| .
. Tanana Trails
[ Subdivision
X
|
X
)'( MWe62 Oct-07 | May-08| Oct-08 | May-09 | Sep-09 | Jul-10| Oct-10|Jul-11|Oct-11| Oct-12| May-16| Sep-16| Jul-17 |Sep-17| Jun-18 | Sep-18 | May-19| Aug-20
' MWO03 GW Elev (ft) - - - - - - - - - 436.04 | 437.33 | 43426 | 437.38
% .$. DRO 61 41 7,700 |ND(250)| ND(245)| 380 [29,000| 220 |18,000| 140 100 97 92 180 310 1,500 | 450 250
| RRO 40 | ND(94) |ND(950)| ND(150)| ND(147)| 290 | 4,600 | 250 | 5,000 90 120 82 |ND(110)| 180 |ND(200)|ND(200)| 310 |ND(200)
X
I
X
|
+
Notes:
1. Results shown in red equal or exceed the PCL.
2. The numeric remedial goals presented in this figure are based on the
remedial action objectives described in the OU6 ROD.
3. * The result is ND with an LOD greater than the PCL.
4. Analytical results shown in pg/L.
5. The highest concentration between primary and duplicate samples is shown MW13
where duplicate samples were collected. PCL (ug/L) _$_
+ 6. Only sample results for wells that have exceeded the PCL since 2007 are Acronyms and Abbreviations DRO 1,500
shown. bgs - below ground surface RRO 1,100
7. Data fl'ags (qualifiers) are'not shown due to spac';e limitations. DRO - Diesel Range Organics
3. 'Coordllr;ate System'a. Hortlzonba;';/lw;rld G:;dztl; Ssystem c')f 1';)8t4 (WGS84), LOD - Limit of Detection Legend:
r'1|versa 'ransverse 'erca or ( ) : one O, .. urvt'ay in Me 'ers ND - Not Detected (LOD presented _$_ Monitoring Well Sampled in 2020
(displayed in feet). Yenlcal (where applicable) - North American Vertical Datum in parenthesis) (Non DRO Plume Well) %o % x —x — e
of 1988 (NAVD88) in feet. . |
Source- PCL - Prolt-?ct Cleanup Lewel . ‘ DRO Plume Monitoring .
1. Aerial imagery obtained from the Fairbanks North Star Borough geographic Ezg . iesnd:al fRDangle.Orgamcs Well Sampled in 2020 0 90 180 |
information system (GIS) department: 2017 Fort Wainwright.SID - Record ot Lecision ‘—x F e
ug/L - micrograms per liter ence Feet '
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FIGURE:
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DRO PLUME GROUNDWATER SAMPLE RESULTS ——
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_$_ GW Elev (ft) - - - - - - - - - - - - - - 436.32 | 437.35 | 434.55 | 437.59
TCP 0.54 | 059 | 0.50 | 0.51 | 0.65 | 0.43 [ 0.40 [ND(0.5)*|0.087 | 0.59 | 0.29 | 0.16 | 0.19 | 0.30 | 0.28 | 0.20 | 0.31 | 0.27
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Flow Direction ' ] x
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% 1 I
' 1 X
% ] |
| I |
Oct-08 | May-09|Sep-09|Jul-10|Oct-10|Jul-11| Oct-11|Jun-12|Sep-12| Sep-16 | Jul-17 | Sep-17 | Jun-18| Sep-18| May-19 | Aug-20 A 1 %
GW Elev (ft) - - - - - - - - - - - - - 434.66 | 437.68 | T \
« 1
TCP 1.0 | 047 1.2 [ 033|050 |034] 03| 052 | 057 1.9 1.2 | 0.61 1.2 1.6 0.29 4.8 MWOS | 1 o
| g
« 1
I 1
X +4
| g
. X
Tanana Trails | 1
Subdivision x 1
' 1
X I
| |
X
|
Oct-07 [May-08|0Oct-08 May-09|Sep-09| Jul-10 | Oct-10 | Jul-11 |Oct-11|Jul-12| Sep-12 [May-16 |Sep-16 |Jul-17|Sep-17| Jun-18 [Sep-18| May-19 | Aug-20 x
GW Elev (ft) - - - - - - - - - - - - - - 436.77 437.76 434.84 437.91 l
TCP ND(0.3)*| 0.023 | 0.23 | 0.024 | 0.034 |ND(0.3)*|ND(0.5)*|ND(0.5)*| 0.057 | 0.13 |ND(0.5)*|ND(0.1)| 0.030 [ 0.027 | 0.031 |ND(0.005)| 0.062 |ND(0.005)|ND(0.005) XI
X
I
X
MW13 Oct-07 |May-08| Oct-08 | May-09 | Sep-09 | Jul-10 | Oct-10 | Jul-11 | Oct-11 | Oct-12 |May-16| Sep-16 | Jul-17 Sep-17 | Jun-18 | Sep-18 | May-19 | Aug-20 11
GW Elev (ft) - - - - - - - - - - - - - 436.27 437.37 435.10 438.22
TCP ND(0.3)*| 0.21 |ND(0.01)| ND(0.01)| ND(0.01)| ND(0.3)* | ND(0.5)* | ND(0.5)* | ND(0.5)* | ND(0.5)* | ND(0.1)| ND(0.04) | ND(0.003)| ND(0.003)| ND(0.005) | ND(0.005)| ND(0.005) | ND(0.005) Tt
Notes: 1S
1. Results shown in red equal or exceed the PCL. L

I

X

I

X

I

2. The PCL values presented in this figure are based on the remedial action X
objectives described in the OU6 ROD. |
MW 13** %

|

X

-

3. *The result is ND with an LOD greater than the PCL.

4. **MW13 is not designated as a TCP plume well; however, results are shown
because TCP has historically been detected.

5. Analytical results shown in ug/L. Legend:
6. The highest concentration between primary and duplicate samples is shown
where duplicate samples were collected.

7. Data flags (qualifiers) are not shown due to space limitations.

8. Coordinate Systems: Horizontal - World Geodetic System of 1984 (WGS84),
Universal Transverse Mercator (UTM), Zone 6N, U.S. Survey in Meters

X —X

|

_$_ TCP Plume Monitoring X
Well Sampled in 2020 Acronyms and Abbreviations |

bgs - below ground surface =X 2|<

& x
1

& '

Sentry Well Sampled for TCP in 2020 | op - Limit of Detection

ND - Not Detect LOD t
(displayed in feet). Vertical (where applicable) - North American Vertical Datum Monitoring Well Sampled in 2020 ) ° . tec ed (LOD presented PCL (ug/L)
of 1988 (NAVDSS) in feet. (Non TCP Plume Well) in parenthesis) P [ o2
Source: PCL - Project Cleanup Level N
1. Aerial imagery obtained from the Fairbanks North Star Borough geographic Railroad ROD - Record_‘)f Degision 0 90 180
| information system (GIS) department: 2017 Fort Wainwright.SID x TCP - 1,2,3-Trichloropropane
< ® — X Fence = ug/L - micrograms per liter Feet
L ] X .
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Notes: X 1
1. Results shown in red equal or exceed the PCL. MW13 |
2. The PCL values presented in this figure are based on the remedial action -$— x
objectives described in the OU6 ROD. I
. . X
3. Analytical results shown in pg/L. PCL (ug/L) v — %
4. The highest concentration between primary and duplicate samples is shown TCE 5 |
where duplicate samples were collected. X
5. Only sample results for wells that have exceeded the PCL since 2007 are shown. Legend: Acronyms and Abbreviations |
6. Data fl'ags (quallflers? are'not shown due to spac':e limitations. TCE Plume Monitoring bgs - below ground surface cx ¥
7. Coordinate Systems: Horizontal - World Geodetic System of 1984 (WGS84), -$— Well Sampled in 2020 LOD - Limit of Detection x
Universal Transverse Mercator (UTM), Zone 6N, U.S. Survey in Meters (displayed in . - ND - Not Detected (LOD presented |
feet). Vertical (where applicable) - North American Vertical Datum of 1988 (NAVD88) _$_ Monitoring Well Sampled in 2020 | hesi X
in feet. (Non TCE Plume Well) in parenthesis) |
Source: PCL - Project Cleanup Level N
1. Aerial imagery obtained from the Fairbanks North Star Borough geographic Railroad ROD R_E;Trd of Eecmon %0
| information system (GIS) department: 2017 Fort Wainwright.SID X — x Fence TCE - Trichloroethene —-
X = ug/L - micrograms per liter ee
1 L l
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TABLE A-1 GROUNDWATER SAMPLE SUMMARY

0OU6, Former Communications Site - Fort Wainwright, Alaska

Sample ID Location Sample Type Matrix SI;;::II: Samplfe Sampler | SDG Lab Cooler(s) DRO RRO voc voctL Dlj\jl‘:l:;:r:;:: * Sulfate
(feet btod) Date & Time (AK102) | (AK103) | (8260C) (8260C-SIM) o (300.0)

20FWOU601WG MW13 N WG 14.8 8/12/20 10:30 AM cB 93062 | APPL 081320 X X X
20FWOU602WG MWO08 N WG 16.7 8/11/20 4:25 PM PSRC 93062 | APPL 081320 X X X
20FWOU603WG MW47 N WG 14.7 8/11/20 2:00 PM PSRC 93062 | APPL 081320 X X X
20FWOU604WG MW79 N WG 16.8 8/11/20 3:00 PM PSRC 93062 | APPL 081320 X X X
20FWOU6B05WG MW61 N/MS/MSD WG 135 8/11/20 1:30 PM cB 93062 | APPL 081320 X X X X
20FWOU606WG MW1010 ZOFWI(:)DUZESWG WG 13.5 8/11/20 1:45 PM CB 93062 | APPL 081320 X X X X
20FWOU6B07WG MW80 N WG 41.8 8/11/20 2:50 PM cB 93062 | APPL 081320 X X X X
20FWOU608WG MW78 N WG 32.0 8/11/2012:30 PM PSRC 93062 | APPL 081320 X
20FWOU6B09WG MW91 N WG 66.1 8/11/20 4:20 PM cB 93062 | APPL 081320 X

20FWOUGEBO1IWG RINSATE 1 EB wQ -- 8/11/205:10 PM CB 93062 | APPL 081320 X X X

20FWOU6TBO1WG TRIP BLANK B wQ - 8/11/20 8:00 AM - 93062 | APPL 081320 X
20FWOU610WG MWwWO03 N WG 14.1 8/12/20 11:45 AM CB 93049 | APPL | Brice09, Bricel2 X X X X
20FWOU611WG MWO6A N WG 14.6 8/12/20 10:35 AM KM 93049 | APPL | BriceQ9, Bricel2 X X X X
20FWOU612WG MW12R N WG 13.6 8/13/20 10:25 AM KM 93049 | APPL | BricelO, Bricel2 X X X X
20FWOU613WG MW33 N/MS/MSD WG 14.4 8/12/20 3:15 PM cB 93049 | APPL | BriceQ9, Bricel2 X X X X
20FWOU614WG MW2020 ZOFWI(:)DUZfBWG WG 14.4 8/12/20 3:30 PM CB 93049 | APPL | BricelO, Bricel2 X X X X
20FWOU615WG MW37 N WG 14.6 8/12/20 11:50 AM KM 93049 | APPL | BricelO, Bricel2 X X X X
20FWOU616WG MW58 N WG 12.3 8/12/20 3:15 PM KM 93049 | APPL | BricelO, Bricel2 X X X X
20FWOU6B17WG MW62 N WG 9.4 8/12/20 2:10 PM cB 93049 | APPL | BricelO, Bricel2 X X X X
20FWOU618WG Mwe4 N WG 13.3 8/13/20 11:40 AM KM 93049 | APPL | Bricell, Bricel2 X X X X
20FWOU619WG MW?77 N WG 16.6 8/12/20 12:55 PM KM 93049 | APPL | Bricell, Bricel2 X X X X
20FWOU620WG Mw82 N WG 16.1 8/12/202:00 PM KM 93049 | APPL | Bricell, Bricel2 X X X X

20FWOUG6EBO2WQ RINSATE 2 EB wQ - 8/12/20 5:00 PM cB 93049 | APPL | Bricell, Bricel2 X X X X

Notes:

All sample results are reported under NPDL 20-092.

All sample results were requested on standard turnaround time.

APPL - APPL Laboratories
btoc - below top of casing
CB - Chris Boese

DRO - diesel range organics
EB - equipment blank

HCI - hydrochloric acid
HDPE - high density polyethylene
ID - identification

KM - Kyle Milke

L - liter

LL - low-level

mL - milliliter

MS/MSD - matrix spike/matrix spike duplicate

N - normal environmental sample
NPDL - North Pacific Division Laboratory

PSRC - Paturi Sai Ravi Chand

QC - quality control

RRO - residual range organics

TB - trip blank

VOA - volatile organic analysis

VOC - volatile organic compounds

WG - groundwater matrix

WQ - water quality control

Water Sample Collection (all samples were field-preserved at 0 to 6 °C)

DRO/RRO - two HCl-preserved, 1 L amber bottles
VOC - three HCl-preserved, 40 mL VOA vials

VOC LL - three HCl-preserved, 40 mL VOA vials
Dissolved Metals - one HNO3-preserved, 125 mL HDPE bottle
Sulfate - one non-preserved, 125 mL HDPE bottle

Page 1 of 1
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TABLE A-2 GROUNDWATER SAMPLE RESULTS

0OU6, Former Communication Site - Fort Wainwright, Alaska

Sample ID 20FWOU601WG 20FWOU602WG 20FWOU603WG 20FWOU604WG 20FWOU605WG 20FWOU606WG 20FWOU607WG 20FWOU608WG
Location MW13 MWO08 Mwa7 MW?79 MWe61 MW1010 MW80 MW78
Lab ID BA16392 BA16393 BA16394 BA16395 BA16396 BA16397 BA16398 BA16399
Collection Date| 8/12/2020 10:30:00 AM 8/11/2020 4:25:00 PM | 8/11/2020 2:00:00 PM | 8/11/2020 3:00:00 PM | 8/11/2020 1:30:00 PM | 8/11/2020 1:45:00 PM | 8/11/2020 2:50:00 PM | 8/11/2020 12:30:00 PM
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
QC Type Primary Primary Primary Primary MS/MSD FD of 20FWOU605WG Primary Primary
a ROD EPA X Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD]
Method Analyte a0 2 Units e ipe ipe g ipe ip ipe iee
RG MCL Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier
AK102 Diesel Range Organics 1,500 NE ug/L - - - - - - - --
AK103 Residual Range Organics 1,100 NE ug/L -- - -- -- - - - --
E300.0 Sulfate NE NE ug/L 41300 [990] 42700 [198] 39900 [198] 57600 [990] 46900 [198] 42100 [198] 32100 [198] -
SW6020A Iron NE NE ug/L 238 [30.00] J-,B ND [30.00] J- ND [30.00] J- 682 [30.00] J-,B 6210 [30.00] 6370 [30.00] 9300 [30.00] -
SW6020A Manganese NE NE p.g_/L 110 [0.80] J- 8.1[0.80] J- 4.2 [0.80] J-,B 446 [0.80] J- 1110 [0.80] 1120 [0.80] 754 [0.80] --
SW8260C 1,1-Dichloroethene NE 7 ug/L - - - - ND [0.50] ND [0.50] ND [0.50] -
SW8260C 1,2,3-Trichloropropane 0.12 NE ug/L - - - - ND [1.00] ND [1.00] ND [1.00] --
SW8260C cis-1,2-Dichloroethene NE 70 ug/L - - - - 4.5[0.30] 4.6 [0.30] ND [0.30] -
SW8260C Tetrachloroethene NE 5 ug/L - - - - ND [0.30] ND [0.30] ND [0.30] --
SW8260C trans-1,2-Dichloroethene NE 100 ug/L -- -- -- -- 4.8 [0.30] 5.0[0.30] ND [0.30] -
SW8260C Trichloroethene 5 5 ug/L - - - - 1.2[0.30] 1.3[0.30] ND [0.30] --
SW8260C Vinyl chloride NE 2 ug/L -- -- -- -- ND [0.30] ND [0.30] ND [0.30] -
SW8260C-SIM 1,2,3-Trichloropropane 0.12 NE ug/L ND [0.0050] ND [0.0050] 0.27 [0.0050] 4.8 [0.0500] ND [0.0050] ND [0.0050] ND [0.0050] ND [0.0050]
SW8260C-SIM Vinyl chloride NE 2 ug/L ND [0.015] ND [0.015] ND [0.015] ND [0.015] ND [0.015] ND [0.015] ND [0.015] ND [0.015]
Notes:

' ous ROD analytes are identified in blue text. The ROD analytes are compared against the OU6 ROD RGs.

The EPA MCLs are listed in the National Primary Drinking Water Regulations, EPA 816-F-09-004 (May 2009). Non-

ROD analytes are compared against MCLs.

ROD RG exceedances are identified in RED text.

Gray shaded results are ND with LODs that exceed ROD RGs.

B - the result is biased high due to contamination present in a blank sample.

FD - field duplicate

EPA - Environmental Protection Agency

1/J-/J+ — the result is an estimated value based on an QAQC issue and/or is less than the LOQ. Where possible,

direction of bias is indicated.

LOD - limit of detection

LOQ - limit of quantitation

MCL - maximum contaminant level
MS/MSD - matrix spike/matrix spike duplicate
ug/L - micrograms per liter

ND - not detected

NE - not established

0OU6 - Operable Unit 6

QA - quality assurance

QC - quality control

RG - remedial goal

ROD - Record of Decision
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TABLE A-2 GROUNDWATER SAMPLE RESULTS
0OU6, Former Communication Site - Fort Wainwright, Alaska

Sample ID 20FWOU609WG 20FWOU610WG 20FWOU611WG 20FWOU612WG 20FWOU613WG 20FWOU614WG 20FWOU615WG 20FWOU616WG
Location MW91 MWO03 MWO06A MW12R MW33 MW2020 MW37 MW58
Lab ID BA16400 BA16380 BA16381 BA16382 BA16383 BA16384 BA16385 BA16386
Collection Date| 8/11/2020 4:20:00 PM | 8/12/2020 11:45:00 AM 8/12/2020 10:35:00 AM 8/13/2020 10:25:00 AM | 8/12/20203:15:00 PM | 8/12/2020 3:30:00 PM | 8/12/2020 11:50:00 AM | 8/12/2020 3:15:00 PM
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
QC Type Primary Primary Primary Primary MS/MSD FD of 20FWOU613WG Primary Primary
q ROD EPA . Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD]
Method Analyte a 2 Units oo i i e i i i i
RG MCL Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier
AK102 Diesel Range Organics 1,500 NE ug/L - ND [50] 4100 [250] ND [50] 45000 [2500] 55000 [2500] 290 [50] 1400 [50]
AK103 Residual Range Organics 1,100 NE ug/L -- ND [200] ND [1000] ND [200] 5700 [10000] J 6300 [10000] J ND [200] 240 [200]J
E300.0 Sulfate NE NE ug/L - 14400 [198] 4900 [198] 8500 [198] 2900 [198] J 5800 [198] J 32200 [198] 7500 [198]
SW6020A Iron NE NE ug/L -- 13400 [30.00] 17700 [30.00] 9550 [30.00] 59800 [30.00] 58700 [30.00] 58.5[30.00] B 5070 [30.00]
SW6020A Manganese NE NE pg/L - 763 [0.80] 1180 [0.80] 916 [0.80] 5690 [0.80] 5620 [0.80] 37.9[0.80] 692 [0.80]
SW8260C 1,1-Dichloroethene NE 7 ug/L -- -- -- -- -- -- -- --
SW8260C 1,2,3-Trichloropropane 0.12 NE ug/L - -- -- -- -- -- -- -
SW8260C cis-1,2-Dichloroethene NE 70 ug/L -- -- -- -- -- -- -- --
SW8260C Tetrachloroethene NE 5 ug/L - - - - - - - -
SW8260C trans-1,2-Dichloroethene NE 100 ug/L -- -- -- -- -- -- -- --
SW8260C Trichloroethene 5 5 ug/L - - - - - - - -
SW8260C Vinyl chloride NE 2 ug/L -- -- -- -- -- -- -- --
SW8260C-SIM 1,2,3-Trichloropropane 0.12 NE ug/L ND [0.0050] -- -- -- -- -- -- --
SW8260C-SIM Vinyl chloride NE 2 ug/L ND [0.015] - - - - -- -- -
Notes:

* oU6 ROD analytes are identified in blue text. The ROD analytes are compared against the OU6 ROD RGs.

The EPA MCLs are listed in the National Primary Drinking Water Regulations, EPA 816-F-09-004 (May 2009). Non-
ROD analytes are compared against MCLs.

ROD RG exceedances are identified in RED text.

Gray shaded results are ND with LODs that exceed ROD RGs.

B - the result is biased high due to contamination present in a blank sample.

FD - field duplicate

EPA - Environmental Protection Agency

J/J-/)+ — the result is an estimated value based on an QAQC issue and/or is less than the LOQ. Where possible,
direction of bias is indicated.

LOD - limit of detection

LOQ - limit of quantitation

MCL - maximum contaminant level

MS/MSD - matrix spike/matrix spike duplicate

ug/L - micrograms per liter

ND - not detected

NE - not established

OU6 - Operable Unit 6

QA - quality assurance

QC - quality control

RG - remedial goal

ROD - Record of Decision
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TABLE A-2 GROUNDWATER SAMPLE RESULTS
0OU6, Former Communication Site - Fort Wainwright, Alaska

Sample ID 20FWOU617WG 20FWOU618WG 20FWOU619WG 20FWOU620WG 20FWOUGEB01WG 20FWOUG6EBO2WQ 20FWOU6TB01WG
Location MW62 MwWe64 MW?77 MW82 RINSATE 1 RINSATE 2 TRIP BLANK
Lab ID BA16387 BA16388 BA16389 BA16390 BA16401 BA16391 BA16402
Collection Date| 8/12/2020 2:10:00 PM 8/13/2020 11:40:00 AM 8/12/2020 12:55:00 PM 8/12/2020 2:00:00 PM | 8/11/20205:10:00 PM | 8/12/2020 5:00:00 PM | 8/11/2020 8:00:00 AM
Matrix Groundwater Groundwater Groundwater Groundwater Water QC Water QC Water QC
QC Type Primary Primary Primary Primary Equipment Blank Equipment Blank Trip Blank
a ROD EPA X Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD] Result [LOD]
Method Analyte a0 2 Units e e e ipe ip ip iee
RG MCL Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier Qualifier
AK102 Diesel Range Organics 1,500 NE ug/L 250 [50] 290 [50] 5000 [500] ND [50] - ND [50] -
AK103 Residual Range Organics 1,100 NE ug/L ND [200] ND [200] ND [2000] ND [200] -- ND [200] --
E300.0 Sulfate NE NE ug/L 27800 [198] 11000 [198] 45900 [198] 11200 [198] ND [198] ND [198] -
SW6020A Iron NE NE ug/L 25.8 [30.00] J,B 409 [30.00] 21.4[30.00]J,B 60.7 [30.00] B 245 [30.00] 39.5[30.00] J,B -
SW6020A Manganese NE NE p.g_/L 832 [0.80] 112 [0.80] 617 [0.80] 25.0 [0.80] 2.5[0.80]J,B ND [0.80] -
SW8260C 1,1-Dichloroethene NE 7 ug/L -- -- - -- ND [0.50] -- ND [0.50]
SW8260C 1,2,3-Trichloropropane 0.12 NE ug/L - - -- - ND [1.00] - ND [1.00]
SW8260C cis-1,2-Dichloroethene NE 70 ug/L -- -- - -- ND [0.30] -- ND [0.30]
SW8260C Tetrachloroethene NE 5 ug/L - - -- - ND [0.30] - ND [0.30]
SW8260C trans-1,2-Dichloroethene NE 100 ug/L -- -- - -- ND [0.30] -- ND [0.30]
SW8260C Trichloroethene 5 5 ug/L - - -- - ND [0.30] - ND [0.30]
SW8260C Vinyl chloride NE 2 ug/L -- -- - -- ND [0.30] -- ND [0.30]
SW8260C-SIM 1,2,3-Trichloropropane 0.12 NE ug/L - - -- - ND [0.0050] - ND [0.0050]
SW8260C-SIM Vinyl chloride NE 2 ug/L - - - - ND [0.015] - ND [0.015]
Notes:

' ous ROD analytes are identified in blue text. The ROD analytes are compared against the OU6 ROD RGs.

The EPA MCLs are listed in the National Primary Drinking Water Regulations, EPA 816-F-09-004 (May 2009). Non-

ROD analytes are compared against MCLs.

ROD RG exceedances are identified in RED text.

Gray shaded results are ND with LODs that exceed ROD RGs.

B - the result is biased high due to contamination present in a blank sample.

FD - field duplicate

EPA - Environmental Protection Agency

1/J-/J+ — the result is an estimated value based on an QAQC issue and/or is less than the LOQ. Where possible,

direction of bias is indicated.

LOD - limit of detection

LOQ - limit of quantitation

MCL - maximum contaminant level
MS/MSD - matrix spike/matrix spike duplicate
ug/L - micrograms per liter

ND - not detected

NE - not established

0OU6 - Operable Unit 6

QA - quality assurance

QC - quality control

RG - remedial goal

ROD - Record of Decision
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ACRONYMS AND ABBREVIATIONS

°C degrees Celsius

% percent

%R percent recovery

pg/L micrograms per liter

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
APPL APPL Labs

Brice Brice Engineering, LLC

ccB continuing calibration blank

ccv continuing calibration verification
CDQR Chemical Data Quality Report

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CoC chain-of-custody

DL detection limit

DoD U.S. Department of Defense

DQO data quality objective

DRO diesel range organics

EB equipment blank

EPA U.S. Environmental Protection Agency
FD field duplicate

ID identification

IS internal standard

LCS laboratory control sample

LCSD laboratory control sample duplicate
LOD limit of detection

LOQ limit of quantitation

MB method blank

MPC measurement performance criteria
MS matrix spike

MSD matrix spike duplicate

ND non-detect

ou6 Operable Unit 6

PCL project cleanup level

QA quality assurance

QAPP Quality Assurance Project Plan

QcC quality control

QsSM Quality Systems Manual

RF response factor
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

ROD
RPD
RRO
RSD
SDG
SOP
B
TCE
UCL
VOA

Record of Decision

relative percent difference
residual range organics
relative standard deviation
sample delivery group
standard operating procedure
trip blank

trichloroethene

upper control limit

volatile organic analysis
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1.0 INTRODUCTION

This Chemical Data Quality Report (CDQR) summarizes the quality assurance (QA)/quality control (QC)
evaluation of laboratory data collected during groundwater sampling activities at the Operable Unit 6
(OUB6) Former Communications Site, located at Fort Wainwright, Alaska, during August 2020. These data
have been reviewed to evaluate compliance with QA/QC criteria based on data quality objectives (DQOs)
specified in the approved Final 2020 Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) Sites Work Plan, hereafter referred to as the Work Plan (Brice Engineering, LLC [Brice
2020a]), and Final Postwide Uniform Federal Policy for Quality Assurance Project Plan (QAPP), hereafter
referred to as the QAPP (Brice 2020b).

The associated Alaska Department of Environmental Conservation (ADEC) Laboratory Data Review
Checklists are included as Attachment B-1. Complete analytical results in crosstab format and a sample
summary are presented in Appendix A to the Monitoring Report.

2.0 DATA VERIFICATION, DATA QUALITY REVIEW, AND
QUALIFICATION

APPL Labs (APPL) of Clovis, CA, was the primary laboratory for this project. APPL holds current ADEC
laboratory approval and U.S. Department of Defense (DoD) Environmental Laboratory Accreditation
Program certifications for all requested analyses, and chemical analyses for all parameters were
performed in accordance with the DoD Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.3 (DoD 2019a). Samples were prepared and analyzed in accordance with analytical methods
specified in Test Methods for Evaluating Solid Waste SW-846 (U.S. Environmental Protection Agency [EPA]
2015); Underground Storage Tanks Procedures Manual (ADEC 2017); and laboratory standard operating
procedures (SOPs).

The data quality review and assessment were performed by an experienced QA chemist independent of
the analytical laboratory. This evaluation included completion of the ADEC Laboratory Data Review
Checklists and review of analytical data including QC sample results, field and laboratory documentation,
and all data submittals for each sample delivery group (SDG). Groundwater analytical results were
compared to OU6 Record of Decision (ROD) project cleanup levels (PCLs) throughout this review and in
the results table (Appendix A). ADEC 18 Alaska Administrative Code (AAC) 75 Table C values (ADEC 2018)
are also shown in the results table for informational purposes.

All project data were reviewed on an analytical-batch basis by assessing QC samples and associated field
sample results. Data quality review and usability assessment were performed using the QC criteria defined
in DoD QSM 5.3 (DoD 2019a); General Data Validation Guidelines (DoD 2019b); ADEC Technical
Memorandum Minimum Quality Assurance Requirements for Sample Handling, Reports, and Laboratory
Data (ADEC 2019a); specific method guidance, such as the ADEC Underground Storage Tanks Procedures
Manual (ADEC 2017); Test Methods for Evaluating Solid Waste SW-846 (EPA 2015); and the laboratory
SOPs, in that order.

The following data quality indicators were used for this data quality review and assessment:

e Precision is a measure of the reproducibility of measurements and can be used to verify
laboratory procedures, determine matrix effect, or sample homogeneity. Precision was
measured by the relative percent difference (RPD) between laboratory control samples (LCSs)
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and laboratory control sample duplicates (LCSDs), matrix spike (MS) and matrix spike duplicates
(MSDs), or primary and field duplicate (FD) results.

Accuracy is a measure of the correctness, or closeness to the true value. Accuracy was measured
by the percent recovery (%R) of calibrations, surrogates, LCS, LCSD, MS, MSD, method blanks
(MBs), relative response factors (RFs) and relative standard deviations (RSD), second column
confirmations, and internal standards (ISs).

Representativeness is a measure of the degree to which the samples reflect the site
characteristics. Representativeness was measured by reviewing sampling design, sampling
procedures, sample documentation, holding times, and preservations.

Completeness is a measure of the amount of valid data obtained compared to the amount that
was expected to be obtained under correct, normal conditions. For completeness requirements,
valid results were all results not rejected and determined to be usable in the context of the
DQOs. Completeness was evaluated for each analytical method for a particular sampling event
with respect to each DQO or end data use. The completeness goal is 90 percent (%) for this
project.

Comparability is a measure of the confidence with which one data set can be compared to
another. The following were reviewed to ensure comparability: use of standard methods for
sampling and analysis, reporting in standard units, operating instruments within calibrated
ranges, using standard and comprehensive reporting formats.

Sensitivity is a measure the ability of a method or instrument to detect the target analyte at the
level of interest. The laboratory-specific limits were evaluated against the project ROD PCLs to
determine whether the analytical methods and/or laboratory procedures were able to meet the
project DQOs.

The following information was reviewed as part of the data quality review and assessment:

Sample handling and chain-of-custody (CoC)

Sample preservation and holding time compliance

Field QC samples including trip blanks (TBs) and FDs

Laboratory reporting limits, including limits of detection (LOD) and limits of quantitation (LOQ)
MBs

LCS and LCSD recoveries

Surrogate spike recoveries

MS and MSD recoveries

Initial and continuing calibration summary information

IS performance (gas chromatography-mass spectrometry)

Precision, including RPD values for duplicate analyses

Case narrative review, laboratory flagging review, and other analytical method-specific criteria.

The data quality review and assessment identified results requiring qualification and potential effects on
data usability based on the measurement performance criteria (MPC) outlined in the QAPP (Brice 2020b).
The following qualifiers in Table B-1 were applied to the analytical data set, as appropriate.
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Table B-1 Data Qualifiers

QUALIFIER DESCRIPTION
ND [LOD] The analyte was not detected and was reported as less than the LOD [LOD is presented in brackets].
J The analyte is considered an estimated value. The analyte may be estimated due to its quantitation level

(> DL and <LOQ), or it may signify that there is a QC deviation and the bias is unknown.

J- The analyte is considered an estimated value with a low-bias due to a QC deviation.
I+ The analyte is considered an estimated value with a high-bias due to a QC deviation.
B The analyte is detected in an associated blank. Result is less than 10x the concentration. Therefore, the

result may be high-biased.

R Analyte result is rejected — result is not usable. Note that “R” replaces the chemical result (no result shall
be reported with an “R” flag).

Notes:
For definitions, see the Acronyms and Abbreviations section.

Qualification was not required in the following circumstances:

e Surrogate or MS recoveries outside QC limits, and dilution of the sample resulted in surrogate or
spike dilution to a level beyond quantitation.

e MS recoveries were outside QC limits, and the spiked concentration was less than that of the
parent sample.

e An analyte was detected in the associated blank, but there was no detection in the associated
sample.

e MS/MSD or LCS/LCSD recoveries exceeded upper control limits (UCLs), and there was no
detection in the sample(s).

Data were considered for rejection on the following grounds:

e Initial calibration (ICAL; per compound) criteria not met

e Continuing calibration (per compound) criteria not verified

e All non-detects with the continuing calibration recovery less than control limits
e All non-detects with the LCS recovery less than control limits

e Any compound with LCS recovery less than 10%

e Missed holding times greater than two times the method-specified holding time
e Surrogate recovery of less than 10% and a dilution factor of 5 or less

Data quality exceptions that do not result in qualifications are discussed in the associated ADEC Laboratory
Data Review Checklists (Attachment B-1).

3.0 CHEMICAL DATA QUALITY REVIEW

The data verification and validation were performed to assess the overall quality and usability of the data
collected to support sampling activities for the OU6 Former Communications Site.

Complete details for the review and evaluation of field samples and associated QC samples are included
in this CDQR and in the ADEC Laboratory Data Review Checklists (Attachment B-1). During the data quality
review, analytical results or recoveries that fell outside acceptance criteria were identified and qualifiers
were applied to the results, where appropriate, in accordance with the project Work Plan (Brice 2020a).
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Qualified results are considered estimated, and whenever possible, direction of potential bias was
assigned and effects on usability are discussed.

The following sections describe the results of the review and assessment of data for each analytical
method. QC parameters met DoD QSM v5.3 except where noted. A complete summary of qualified results
is presented in Table B-2, located at the end of this report.

3.1 Analytical Samples and Field Quality Control

A total of eighteen primary groundwater samples, two FD groundwater samples, and two equipment
blanks (EBs) were collected and analyzed in support of field and sampling activities at OU6, Former
Communications Site. The sample summary table (Table A-1) in Appendix A includes all field samples
submitted to the analytical laboratories.

The overall project-required frequency of one FD for every 10 or fewer primary samples, per analyte, per
matrix, was met. MS/MSDs were collected and submitted to the laboratory at the project-required
frequency of one set for every 20 or fewer project samples (5%) and one for every preparatory batch
(designated MS/MSD samples were included with each shipment). An EB was collected and submitted to
the laboratory at the project required frequency of 5%. TBs were included in each cooler containing
samples for volatile analyses (SW8260C, SW8260C-SIM).

3.2 Sample Collection

All monitoring wells were purged and sampled with submersible pumps, and groundwater sampling
activities were recorded on the groundwater sample forms provided in Appendix C. Groundwater sample
forms were reviewed to ensure that well drawdown and groundwater parameters met the stabilization
criteria identified in the ADEC Field Sampling Guidance (ADEC 2019b) and the Work Plan (Brice 2020a),
that low-flow sampling criteria was employed (EPA 1996), and that all groundwater levels were within the
screened intervals at the time of sampling, as appropriate.

All samples were collected as presented in the Work Plan, all monitoring wells met stabilization criteria
prior to sample collection, and all water levels were within the screened interval at the time of sampling,
with the exceptions noted below. Also summarized below are any notable observations discovered during
sampling activities or during review of the groundwater sampling forms.

e Free product was not measured in any well during the 2020 sampling event. Both petroleum odor
and sheen were observed on purge water from wells MW33 and MW77.

e All wells were found screened across the water table during purging and sampling activities, with
four exceptions: MW78, MW91, MW80, and MW12R. Groundwater samples from these wells
were collected from within the well screen in order to obtain a representative sample of the
aquifer at depth.

0 Both sentry wells, MW78 and MW291, were screened below the water table to monitor
potential diving of the contaminant plume towards the pump intake of the nearby Water
Supply Well (Building 3559), which is also screened deep.

0 Monitoring well MW80, located within the trichloroethene (TCE) plume area, was initially
screened below the water table to evaluate the vertical extent of contamination.

0 The well screen in monitoring well MW12R, located within the main DRO plume, was
below the water table at the time of sampling due to elevated water levels in 2020. Impact
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to the project is likely negligible as free project has not previously been measured in this
well.

3.3 Sample Handling and Chain-of-Custody

CoC forms and laboratory case narratives were reviewed to assess sample handling procedures that may
affect the integrity of the samples and quality of the resulting data. Copies of CoCs and cooler receipt
forms were included in the final laboratory report. Groundwater samples were required to be maintained
at 0 to 6 degrees Celsius (°C) following collection, during storage, and upon receipt at the laboratory.

Samples were packed with frozen gel packs in accordance with the Work Plan and the packaging and
shipping SOP, BE-SOP-03 Labeling, Packaging, and Shipping Samples (Brice 2020b). Groundwater samples
were shipped to Fresno, CA, via Alaska Airlines GoldStreak where they were picked up by APPL personnel
and transported to the laboratory in Clovis, CA. Groundwater samples received at APPL were included in
two SDGs: 93049 and 93062. All sample coolers were received with temperature blank and ambient cooler
temperatures less than 6°C.

The following discrepancies were documented in the cooler receipt information:

e The sample receipt form for SDG 93049 noted that two one-liter diesel range organics (DRO)/
residual range organics (RRO) containers for EB sample 20FWOUGEB02WQ were received with
cracked lids. The receiving staff noted that the sample containers had not leaked, so the lids were
replaced, and the sample was analyzed according to the CoC. Project data were not impacted as
the containers did not leak and the samples were not volatile samples.

e The sample receipt form for SDG 93062 noted that several volatile organic analysis (VOA) vials
were received with bubbles. All bubbles were less than six millimeters, so data quality and
usability were not affected.

All samples were submitted and analyzed for the correct analyses except for metals. The workplan
specified method SW6010D for dissolved iron and manganese. The CoC for SDGs 93049 and 93062 both
requested SW6010C but the laboratory analyzed all samples by SW6020A. This is a deviation from the
workplan. The primary difference between these methods is that SW6010C/D utilizes atomic emission
spectrometry to identify elements whereas SW6020A uses mass spectrometry. Both SW6010C/D and
SW6020A are included on APPL’s DoD cert and are acceptable methods for the analysis of metals in water;
therefore, data quality/usability was not affected.

34 Sample Preservation and Holding Time Compliance

All samples were initially extracted and/or analyzed within the recommended holding times and were
properly preserved for the analytical procedures used for this project.

3.5 Sample Limits of Detection and Limits of Quantitation

Sample LODs for non-detects and LOQs for detected results were compared to ROD PCLs to determine
whether the laboratory data met MPCs for sensitivity. All ROD analytes had LODs for non-detect results
and LOQs for detected results met the MPC for sensitivity, except the following:

e The non-detect LOD for AK103 analyte RRO exceeded the ROD PCL in project sample
20FWOUB619WG due to sample dilution. The sample was diluted due to high DRO concentration.
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Impact to the project is negligible as RRO is commonly non-detect in this well or is detected at
concentrations an order of magnitude less than the ROD PCL.

e The non-detect LODs for SW8260C analyte 1,2,3-trichloropropane did not meet the ROD PCL due
to limitations in the sensitivity of the method. However, this analyte was also reported by
SW8260C-SIM which had LODs that met acceptance criteria, so data usability was not affected.

3.6 Blanks

MBs, TBs, and EBs were reviewed to detect potential cross-contamination. MB detections are indicative
of laboratory cross-contamination, TBs measure shipment and storage cross-contamination, and EBs are
reviewed to assess potential cross-contamination between wells where non-dedicated pumps are used.

3.6.1 Method Blanks

An MB was included with each analytical batch of 20 or fewer samples, as required. The following analytes
were detected above the detection limit (DL) in an MB, and had associated project sample detections less
than ten times the blank amount:

SW6020A analyte iron was detected in the MB for 93049 batch 256506. Associated sample results were
qualified “B” for potential high bias:
e Dissolved Iron: 20FWOU615WG, 20FWOU617WG, 20FWOU619WG, 20FWOU620WG, and EB
sample 20FWOUG6EBO2WAQ.

SW6020A analyte manganese was detected in the MB for 93062 batch 256368. Associated sample results
were qualified “B” for potential high bias:

e Dissolved Manganese: 20FWOU603WG and EB 20FWOUG6EBO1WG.

Neither iron nor manganese are site contaminants, and results are used to assess natural attenuation
processes by evaluating changes in concentration by an order of magnitude. Therefore, the project was
not impacted by potential slight laboratory cross-contamination.

MB detections with no related sample detections that required qualification are discussed in the ADEC
Laboratory Data Review Checklists in Attachment B-1.

3.6.2 Trip Blanks

ATB was included in the cooler containing volatile samples, as required. No target analytes were detected
above the DL in the TBs.

3.6.3 Equipment Blanks

An EB was collected at the required project frequency of 5%. The following analytes were detected above
the DL in the EB and had associated project sample detections less than 10 times the blank amount:

SW6020A analyte iron was detected in the EB for SDG 93049 at a concentration greater than the LOD but
less than the LOQ. This detection is attributed to laboratory cross-contamination as indicated by a similar
detection in the associated MB, so no additional qualifiers were applied.

SW6020A analytes iron and manganese was detected in the EB for SDG 93062 at a concentration greater
than the LOD but less than the LOQ. The manganese detection is attributed to laboratory cross-
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contamination as indicated by a similar detection in the associated MB, so no additional qualifiers were
applied. The associated sample results for iron were qualified “B” for potential high bias:

e lron: 20FWOU601WG and 20FWOU604WG

Dissolved iron is not a site contaminant, and results are used to assess natural attenuation processes by
evaluating changes in concentration by an order of magnitude. Therefore, the project was not impacted
by potential slight cross-contamination.

EB detections with no related sample detections that required qualification are discussed in the ADEC
Laboratory Data Review Checklists in Attachment B-1.

3.7 Laboratory Control Samples

An LCS or LCS/LCSD pair was included with each analytical batch, as required. LCS and LCSD %R and
LCS/LCSD RPD were compared to the project MPC. All LCS and LCSD met acceptance criteria.

3.8 Matrix Spike Samples and Duplicates
An MS/MSD was included with each analytical batch, except as noted below:

e SW8260C-SIM batch 256335 (SDG 63062) did not include an MS/MSD. This batch only included a
re-run for 1,2,3-trichloropropane in sample 20FWOU604WG. This batch did include an LCS/LCSD,
which met precision criteria.

MS and MSD %R and MS/MSD RPD were compared to project MPCs. The following MS/MSD failures
resulted in data qualification:

e Sulfate recovered above the UCL in the MS and MSD performed for project sample
20FWOU613WG in batch 255796. Additionally, the MS/MSD RPD exceeded the control limit. The
reported sulfate result for 20FWOU613WG and FD 20FWOU614WG were qualified “)” for
potential bias.

Sulfate is not a site contaminant, and results are used to assess natural attenuation processes by
evaluating changes in concentration by an order of magnitude. Therefore, the impact to the project was
negligible due to the MS/MSD recovery exceedances.

All other MS/MSD failures with no related sample detections that required qualification are discussed in
the ADEC Laboratory Data Review Checklists in Attachment B-1.

3.9 Surrogates

Surrogates were included with all laboratory QC and field samples for organic analyses, as required.
Surrogate %R were reviewed and compared to method control limits. All surrogate recoveries met
acceptance criteria.

3.10 Field Duplicates

FD precision was evaluated by calculating the RPD between the parent sample result and the FD result
when both results were above the LOQ. Acceptance criteria were less than 30% for water results.

Two FD samples (20FWOU614WG and 20FWOU606WG) were submitted and analyzed for eighteen
primary groundwater samples.
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The FD pair 20FWOU613WG/20FWOU614WG was analyzed for AK102, AK103, EPA 300.0, and SW6020A.
All five pairs had both results greater than the LOQ, and RPD was calculated. The RPD for sulfate (66.7%)
exceeded the recommended limit of 30% for waters. Both results were qualified “J” for potential
indeterminate bias. This failure was likely due to sample heterogeneity and matrix effects, as sulfate
failures were also noted in the MS/MSD performed for project sample 20FWOU613WG. All other RPDs
met acceptance criteria.

The FD pair 20FWOU605WG/20FWOU606WG was analyzed for EPA 300.0, SW6020A, SW8260C, and
SW8260C-SIM. Of twelve pairs of duplicate results, six pairs had both results as non-detect and RPD could
not be calculated. The remaining six pairs had both results greater than the LOQ and RPD was calculated.
The RPD for all pairs met acceptance criteria of 30% for waters.

3.11 Additional Quality Control Discrepancies

Additional discrepancies not noted in the previous sections of this report that resulted in data qualification
are discussed here. Any discrepancies that did not require qualification are discussed in the ADEC
Laboratory Data Review Checklists in Attachment B-1.

SW6020A IS recovered above the UCL in four project samples (20FWOU601WG, 20FWOU602WG,
20FWOU603WG, and 20FWOUG604WG), the associated LCS/LCSD, continuing calibration verification
(CcV), and continuing calibration blank (CCB). The affected project samples are listed below and were
qualified “J-“ for potential low bias. Impact to the project is negligible as these analytes are not site
contaminants, and results are used to assess natural attenuation processes by evaluating changes in
concentration by an order of magnitude.

e Dissolved iron and dissolved manganese: 20FWOU601WG, 20FWOU602WG, 20FWOU6G03WG,
and 20FWOU604WG

4.0 COMPLETENESS

Completeness is a measure of the amount of valid data obtained compared with the amount that was
expected to be obtained under correct, normal conditions. For completeness requirements, valid results
are all results not rejected and determined to be usable in the context of project DQO.

Completeness was evaluated using the formula below. The goal for completeness was 90% for all methods
and matrices.

%4
% Completeness = 100 x (Z)
Where: V =number of measurements judged valid

n = total number of measurements

No results were rejected, and all results were considered usable. The completeness goal of 90% for all
methods and matrices was met.

5.0 OVERALL DATA QUALITY ASSESSMENT

In general, the overall quality of the project data was acceptable, and completeness goals were met.
Numerous QC issues required qualification of project data; however, there was little impact to the
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usability of project data, and none of affected analytes were site contaminants. The following QC issues
required qualification:

e MB and EB contamination

e MS/MSD percent recovery and RPD failures

e ISrecovery failures

e FD imprecision

Qualified data are considered acceptable for use, with the limitations discussed within this QA/QC report
and the ADEC Laboratory Data Review Checklists regarding the qualifiers applied to the results.

Table B-2 on the following page includes all qualified results and reasons for qualification.
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Table B-2

Qualified Results Summary

SDG Location ID Sample ID Method Analyte Result Units Qual Reason for Qualification
MW33 20FWOU613WG 2900 [198] pg/L J
E300.0 Sulfate MS/MSD %R and RPD. FD RPD
MW2020 20FWOU614WG 5800 [198] pg/L J
MW37 20FWOU615WG 58.5 [30.00] ug/L B
93049 MW62 20FWOU617WG 25.8 [30.00] ug/L J,B
MW?77 20FWOU619WG SW6020A Iron 21.4 [30.00] pg/L J,B MB
MW82 20FWOU620WG 60.7 [30.00] pg/L B
RINSATE 2 20FWOUG6EBO2WQ 39.5 [30.00] ug/L J,B
Iron 238 [30.00] ug/L J-,B EB, IS > UCL
MW13 20FWOU601WG
Manganese 110 [0.80] pg/L J-
Iron ND [30.00] ug/L J-
MWO08 20FWOU602WG IS > UCL
Manganese 8.1[0.80] pg/L J-
93062 SW6020A Iron ND [30.00] pg/L J-
MwW47 20FWOU603WG
Manganese 4.2 [0.80] ug/L J-,B MB, IS > UCL
Iron 682 [30.00] pg/L J-,B EB, IS>UCL
MW?79 20FWOU604WG
Manganese 446 [0.80] ug/L J- IS > UCL
RINSATE 1 20FWOUGEBO1WG Manganese 2.5[0.80] ug/L J,B MB
Notes:
For definitions, refer to the Acronyms and Abbreviations section.
LOD is shown in brackets [ ].
B — the result is potentially biased high due to contamination present in the MB or TB.
J—the result is an estimated value either because it is greater than or equal to the DL and below the LOQ, or as the result of a QC failure.
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Laboratory Data Review Checklist

Completed By:

Jillian Janssen

Title:

Chemist

Date:

November 9, 2020

Consultant Firm:

Brice Engineering

Laboratory Name:

APPL Labs

Laboratory Report Number:

93049

Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

ADEC File Number:

108.38.085

Hazard Identification Number:

4140
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93049

Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

Note: Any N/A or No box checked must have an explanation in the comments box.
1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?
YesXI Noll N/ALI Comments:

All analyses performed by APPL of Clovis, CA ADEC approval 17-05

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

Yes[d Nold N/AKX Comments:

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?
YesXI Noll N/AL] Comments:

b. Correct analyses requested?
YesXI Noll N/ALI Comments:

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?
YesXI Noll N/ALI Comments:

Brice09- TB: 3.0° C, Cooler: 3.5° C;
Bricel0- TB: 2.0° C, Cooler: 0.8° C;
Bricell- TB: 4.0° C, Cooler: 3.6° C;
Bricel2- Cooler: 3.8° C

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

YesX Nold N/ALI Comments:
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
YesXI Noll N/ALI Comments:

Two 1-L DRO/RRO containers for equipment blank sample 20FWOUGEBO02WQ were received with
cracked lids. The receipt staff noted that the sample had not leaked, so the lids were replaced. Project
data were not impacted as the containers did not leak and the sample was not a volatile sample.

d. If there were any discrepancies, were they documented? For example, incorrect sample

containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

YesX Nold N/AOI Comments:

Only a cooler temperature was recorded for Bricel2. Receipt staff initially could not find the
temperature blank, which was found at a later date when the cooler was unpacked. Additionally, the
lab reported temperatures for 5 coolers on their APPL Cooler receipt form because they mistakenly
logged in samples from SDG 93062 with this SDG. Only 4 coolers were shipped with this SDG.

e. Data quality or usability affected?

Comments:

No impact to data quality or usability.

4. Case Narrative

a. Present and understandable?
YesX Nold N/AO Comments:

b. Discrepancies, errors, or QC failures identified by the lab?
YesX Noll N/AL Comments:

e AK102: there were failures noted for the MS/MSD performed for sample 20FWOU613WG.

e 6020A: Iron was detected in the MB. Several MS/MSD failures were noted for the MS/MSD
performed for 20FWOUG613WG.

e Sulfate: MS/MSD failures were noted for the MS/MSD performed for 20FWOU613WG.

c. Were all corrective actions documented?
YesX NolJ N/AL Comments:

6020A: samples affected by the MB detection were qualified “B”.
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

d. What is the effect on data quality/usability according to the case narrative?

Comments:

Effects are discussed in the applicable sections below.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?
Yes[] NoX N/ALI Comments:

The workplan specified method SW6010D for dissolved iron and manganese at site OU6. The CoC
requested SW6010C and the laboratory analyzed samples by SW6020A, which was a deviation from
the work plan and the method requested on the CoC. The primary difference between the two methods
is that SW6010C/D utilizes atomic emission spectrometry to identify elements whereas SW6020A
uses mass spectrometry. Both SW6010C/D and SW6020A are included on APPL’s DoD cert and are
acceptable methods for the analysis of metals in water; therefore, data quality/usability was not
affected.

b. All applicable holding times met?
YesXI Noll N/ALI Comments:

c. All soils reported on a dry weight basis?
Yes[] Noll N/AK Comments:

No soils included in this SDG.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

Yes[1 NoX N/AL Comments:

Sample LODs for non-detects were compared to the CULs (OU6 ROD Remedial Goals) to determine
whether the laboratory data met measurement performance criteria for sensitivity. All reported LODs
for non-detect results met project MPC for sensitivity, except as noted below:

e The non-detect LOD for AK103 analyte RRO exceeded the CUL in project sample
20FWOUB19WG due to sample dilution. The sample was diluted due to a high DRO
concentration. Impact to the project is negligible as RRO is commonly not detected in this well
or is detected at concentrations an order of magnitude less than the ROD RG.
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Laboratory Report Date:

September 21, 2020

CS Site Name:

6.

OUG6 - Former Communications Station — Fort Wainwright, AK

e. Data quality or usability affected?

The non-detect RRO result in sample 20FWOU619WG cannot be used to determine whether RRO is
present above or below the CUL. See statement above regarding impact to the project.

QC Samples

a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

YesX Nol[J N/AC] Comments:

ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?

Yes[J NoX N/AC] Comments:

The following SW6020 analytes were detected in the MB for batch 256506 at a concentration greater
than the DL but less than the LOQ: iron and manganese.

iii. 1f above LOQ or project specified objectives, what samples are affected?
Comments:

e Iron was detected in project samples 20FWOU615WG, 20FWOU617WG, 20FWOUG19WG,
20FWOUB20WG, and equipment blank 20FWOUGEBO02WQ at a concentration less than 10x
the MB detection. All other results were greater than 10x the blank amount and were not
affected.

e Manganese: all associated sample results are either non-detect or greater than 10x the amount

detected in the MB.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

YesX Nol[J N/AC] Comments:

Iron project samples 20FWOU615WG, 20FWOU617WG, 20FWOU619WG, 20FWOU620WG, and
equipment blank 20FWOUGEBO02WQ were qualified “B” by the laboratory. This qualifier will
remain.

v. Data quality or usability affected?
Comments:

Iron is not a site contaminant, and results are used to assess natural attenuation processes by
evaluating changes in concentration by an order of magnitude. Therefore, the project was not
impacted by potential slight laboratory cross-contamination.
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

YesX Nold N/AOI Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?

Yes[1 NoX N/AL Comments:

EPA 300.0 batch 255796 did not include a sample duplicate but is not required by the method. SW
6020 batch 256506 did not include a sample duplicate but did include an LCS and LCSD.

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

YesX Nold N/AO Comments:

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory

QC pages)
YesX Nol[J N/AC] Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

N/A - all %R and RPD met acceptance criteria.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] Noll N/AKX Comments:
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

N/A - all %R and RPD met acceptance criteria.

c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Note: Leave blank if not required for project

i. Organics — One MS/MSD reported per matrix, analysis and 20 samples?
YesxXI Noll N/ALI Comments:

ii. Metals/Inorganics — one MS and one MSD reported per matrix, analysis and 20 samples?
YesxXI Noll N/ALI Comments:

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable?

Yes[] NoX N/AOI Comments:

e Sulfate recovered above the upper control limit (UCL) in the MS and MSD performed for
project sample 20FWOU613WG in batch 255796.

e Iron and manganese recovered below the lower control limit (LCL) in the MS and MSD
performed for project sample 20FWOUG613WG in batch 256506.

e DRO recovered below the LCL in the MS and above the UCL in the MSD performed for
project sample 20FWOU613WG in batch 256070.

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory

limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or
sample/sample duplicate.

Yesl1 NoX N/AC Comments:

Sulfate RPD exceeded the control limit in the MS/MSD performed for project sample
20FWOU613WG in batch 255796.

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

Project sample 20FWOU613WG and field duplicate 20FWOUG614WG are affected by the MS/MSD
failures.
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
YesX Noll N/AL Comments:

e Sulfate: the reported sulfate result in 20FWOU613WG and associated field duplicate
20FWOU614WG were qualified “J+” for the %R failure but were revised to the more
conservative “J” for the RPD failure.

e Iron & Manganese: The reported iron and manganese results for 20FWOU613WG were
greater than 4x the spike amount so the parent sample was not affected by the MS/MSD
failure.

e DRO: the reported DRO result for 20FWOU613WG was greater than 4x the spike amount, so
the parent sample was not affected by the MS/MSD failure.

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

Sulfate is not a site contaminant, and results are used to assess natural attenuation processes by
evaluating changes in concentration by an order of magnitude. Therefore, the impact to the project
was negligible due to the MS/MSD recovery exceedances.

d. Surrogates — Organics Only or Isotope Dilution Analytes (IDA) — Isotope Dilution Methods Only

i. Are surrogate/IDA recoveries reported for organic analyses — field, QC and laboratory
samples?

YesX NolJ N/ALI Comments:

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R for field
samples and 60-120 %R for QC samples; all other analyses see the laboratory report pages)

YesX NolJ N/AL Comments:

iii. Do the sample results with failed surrogate/IDA recoveries have data flags? If so, are the data
flags clearly defined?

Yes[J NolJ N/AK Comments:

iv. Data quality or usability affected?
Comments:

N/A — no failures identified.
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

e. Trip Blanks

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

Yes[] Nold N/AK Comments:

No volatile analyses included with this SDG.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

Yes[d Nold N/AKX Comments:

iii. All results less than LOQ and project specified objectives?
Yes[] Noll N/AK Comments:

iv. If above LOQ or project specified objectives, what samples are affected?
Comments:

v. Data quality or usability affected?
Comments:

N/A - no volatile analyses included with this SDG.

f. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?
YesXI Noll N/ALI Comments:

One field duplicate was submitted and analyzed for ten primary groundwater samples.

ii. Submitted blind to lab?
YesX Nol[J N/AC] Comments:
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

iii. Precision — All relative percent differences (RPD) less than specified project objectives?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: (Ri-R2) ~ x 100
((R1tR2)/2)

Where Ri1= Sample Concentration
R2 = Field Duplicate Concentration

Yes[d NoX N/AOI Comments:

Field duplicate pair 20FWOU613WG/20FWOU614WG were submitted and analyzed for DRO, RRO,
sulfate, dissolved iron, and dissolved manganese. All five pairs had both results greater than the LOQ
and RPD was calculated. The RPD for sulfate (66.7%) exceeded the recommended limit of 30% for
waters. Both results were qualified “J” for estimated, indeterminate bias. This failure is likely due to
sample heterogeneity and/or matrix interference, as sulfate failures were also noted in the MS/MSD
for sample 20FWOUG613WG. All other RPD met acceptance criteria.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
Comments:

Sulfate results were qualified “J” due to imprecision. Sulfate results are used to assess natural
attenuation processes by evaluating changes in concentration by an order of magnitude. Therefore,
impact to the project to due to this level of imprecision was negligible.

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below)?

YesX Nold N/AOI Comments:

20FWOUGEBO02WQ

i. All results less than LOQ and project specified objectives?
Yes[] NoX N/ALI Comments:

Dissolved iron was detected in the equipment blank at a concentration greater than the LOD but less
than the LOQ. This detection was attributed to laboratory cross contamination as indicated by a
similar detection in the method blank, so additional qualifiers were not applied.

ii. Ifabove LOQ or project specified objectives, what samples are affected?
Comments:
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Laboratory Report Date:

September 21, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

iii. Data quality or usability affected?
Comments:

Data quality and usability are not affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?
Yes[1 Noll N/AKX Comments:
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Laboratory Data Review Checklist

Completed By:

Jillian Janssen

Title:

Chemist

Date:

December 8, 2020

Consultant Firm:

Brice Engineering

Laboratory Name:

APPL Labs

Laboratory Report Number:

93062

Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

ADEC File Number:

108.38.085

Hazard Identification Number:

4140
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

Note: Any N/A or No box checked must have an explanation in the comments box.
1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?
YesXI Noll N/ALI Comments:

All analyses performed by APPL of Clovis, CA ADEC approval 17-05

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

Yes[d Nold N/AKX Comments:

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?
YesXI Noll N/AL] Comments:

b. Correct analyses requested?
YesXI Noll N/ALI Comments:

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?
YesXI Noll N/ALI Comments:

081301- TB: 4.5° C, Cooler: 4.4° C

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

YesX Nold N/ALI Comments:
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
YesXI Noll N/ALI Comments:

Sample receiving staff noted that several VOAs were received with small bubbles, but all were less
than 6 mm.

d. If there were any discrepancies, were they documented? For example, incorrect sample

containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

YesX Nold N/ALI Comments:

Receiving staff noted that plastic containers were not individually bagged.

e. Data quality or usability affected?

Comments:

No impact to data quality or usability.

4. Case Narrative

a. Present and understandable?
YesX Nol[J N/AC] Comments:

b. Discrepancies, errors, or QC failures identified by the lab?
YesXI Noll N/ALI Comments:

e 6020A: Internal standards in four project samples (20FWOU601WG, 20FWOUB02WG,
20FWOU603WG, and 20FWOU604WG), the LCS/LCSD, CCV and CCB failed high.
Additionally, iron and manganese failures were noted in the MS/MSD.

c. Were all corrective actions documented?
YesX NolJ N/AL Comments:

The laboratory project manager notified the Brice PM about the QC failure.
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

d. What is the effect on data quality/usability according to the case narrative?

Comments:

Positive detections and non-detects for dissolved iron and dissolved manganese were qualified “J-*
for potential low bias in project samples 20FWOUG601WG, 20FWOU602WG, 20FWOUG603WG, and
20FWOUGB04WG due to the internal standard failure.

Effects of the MS/MSD failures are discussed in the applicable sections below.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?
Yes[] NoX N/ALI Comments:

The workplan specified method SW6010D for dissolved iron and manganese at site OU6. The CoC
requested SW6010C and the laboratory analyzed samples by SW6020A, which was a deviation from
the work plan and the method requested on the CoC. The primary difference between the two methods
is that SW6010C/D utilizes atomic emission spectrometry to identify elements whereas SW6020A
uses mass spectrometry. Both SW6010C/D and SW6020A are included on APPL’s DoD cert and are
acceptable methods for the analysis of metals in water; therefore, data quality/usability was not
affected.

b. All applicable holding times met?
YesX Noll N/ALI Comments:

c. All soils reported on a dry weight basis?
Yes[] Noll N/AK Comments:

No soils included in this SDG.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

Yes[d NoX N/ALI Comments:

Sample LODs for non-detects were compared to the CULs (OU6 ROD Remedial Goals) to determine
whether the laboratory data met measurement performance criteria for sensitivity. All reported LODs
for non-detect results met project MPC for sensitivity, except as noted below:

e The LOD for SW8260C analyte 1,2,3-trichloropropane did not meet the ROD RG due to
limitations in the sensitivity of the method. This analyte was also reported by SW8260C-SIM
and non-detect LODs met acceptance criteria using method SW8260C-SIM, so data quality
and usability is not affected.
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

e. Data quality or usability affected?

Data quality and usability is not affected.

6. QC Samples

a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?
YesxXI Noll N/ALI Comments:

ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?
Yes[1 NoX N/ALI Comments:

The following SW6020A analyte was detected in the MB for batch 256368 at a concentration greater
than the DL but less than the LOQ: manganese.

iii. If above LOQ or project specified objectives, what samples are affected?
Comments:

Manganese was detected in project sample 20FWOU603WG and equipment blank
20FWOUBEBO1WG at a concentration less than 10x the amount detected in the MB. All other
associated sample results are either non-detect or greater than 10x the amount detected in the MB.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
YesXI Noll N/ALI Comments:

Project sample 20FWOUG603WG and equipment blank 20FWOUGEBO1WG were qualified “B” by
the laboratory. This qualifier will remain.

v. Data quality or usability affected?
Comments:

Manganese is not a site contaminant, and results are used to assess natural attenuation processes by
evaluating changes in concentration by an order of magnitude. Therefore, the project was not
impacted by potential slight laboratory cross-contamination.
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

YesX Nold N/AOI Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?

Yes[1 NoX N/AL Comments:

EPA 300.0 batch 255798 did not include a sample duplicate but is not required by the method. SW
6020 batch 256368 did not include a sample duplicate but did include an LCS and LCSD.

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

YesX Nold N/AO Comments:

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory

QC pages)
YesX Nol[J N/AC] Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

N/A - all %R and RPD met acceptance criteria.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] Noll N/AKX Comments:
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

N/A - all %R and RPD met acceptance criteria.

c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Note: Leave blank if not required for project

i. Organics — One MS/MSD reported per matrix, analysis and 20 samples?
Yes[1 NoX N/ALI Comments:

SW8260C-SIM batch 256335 did not include an MS/MSD. This batch only included a re-run for 1,2,3-
trichloropropane in sample 20FWOU604WG. This batch did include an LCS/LCSD, which met
precision criteria.

ii. Metals/Inorganics — one MS and one MSD reported per matrix, analysis and 20 samples?
YesXI Noll N/ALI Comments:

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable?

Yes[d NoX N/ALI Comments:

e Iron and manganese recovered below the lower control limit (LCL) in the MS and MSD
performed for project sample 20FWOUG05WG in batch 256368.

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or
sample/sample duplicate.

YesX Nold N/ALC Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

No samples were affected. The reported iron and manganese results for 20FWOUG605WG were
greater than 4x the spike amount so the parent sample was not affected by the MS/MSD failure.
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] Noll N/AK Comments:

Flags were not required, as discussed above.

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

Data quality and usability were not affected.

d. Surrogates — Organics Only or Isotope Dilution Analytes (IDA) — Isotope Dilution Methods Only

i. Are surrogate/IDA recoveries reported for organic analyses — field, QC and laboratory
samples?

YesX Nol[J N/AL] Comments:

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R for field
samples and 60-120 %R for QC samples; all other analyses see the laboratory report pages)

YesX Nol[J N/AC] Comments:

iii. Do the sample results with failed surrogate/IDA recoveries have data flags? If so, are the data
flags clearly defined?

Yes[] Nold N/AK Comments:

iv. Data quality or usability affected?
Comments:

N/A — no failures identified.

e. Trip Blanks

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

YesX Nol[J N/AC] Comments:
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Laboratory Report Date:

September 16, 2020

CS Site Name:

OUG6 - Former Communications Station — Fort Wainwright, AK

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

YesX Nold N/AOI Comments:

All samples and the TB were received in one cooler.

iii. All results less than LOQ and project specified objectives?
YesX Noll N/AL Comments:

iv. If above LOQ or project specified objectives, what samples are affected?
Comments:

v. Data quality or usability affected?
Comments:

No impact to data quality or usability.

f. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?
YesXI Noll N/ALI Comments:

One field duplicate was submitted and analyzed for eight primary groundwater samples.

ii. Submitted blind to lab?
YesX Nold N/AO Comments:

May 2020 Page 9



93062

Laboratory Report Date:

September 16, 2020

CS Site

Name:

Oou

6 - Former Communications Station — Fort Wainwright, AK

iii. Precision — All relative percent differences (RPD) less than specified project objectives?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: (Ri-R2) ~ x 100
((R1tR2)/2)

Where Ri1= Sample Concentration
R2 = Field Duplicate Concentration

YesX Nold N/AOI Comments:

Field duplicate pair 20FWOUG605WG/20FWOUGB06WG were submitted and analyzed for sulfate,
dissolved iron, and dissolved manganese, SW8260C and SW8260C SIM. Of twelve pairs of duplicate
results, six pairs had both results as non-detect and RPD could not be calculated. The remaining six
pairs had both results greater than the LOQ and RPD was calculated. The RPD for all pairs met
acceptance criteria of 30% for waters.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
Comments:

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below)?

YesX Nol[J N/AC] Comments:

20FWOUGEBO1WQ

i. All results less than LOQ and project specified objectives?
Yes[] NoX N/ALI Comments:

Dissolved iron and dissolved manganese were detected in the equipment blank. The manganese
detection was attributed to laboratory cross contamination as indicated by a similar detection in the
method blank, so additional qualifiers were not applied.

ii. Ifabove LOQ or project specified objectives, what samples are affected?
Comments:

Dissolved iron was detected in project samples 20FWOUG601WG and 20FWOU604WG at a
concentration less than 10x the EB amount and were qualified “B” for potential high bias.

May 2020
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iii. Data quality or usability affected?
Comments:

Dissolved iron is not a site contaminant, and results are used to assess natural attenuation processes by
evaluating changes in concentration by an order of magnitude. Therefore, the project was not
impacted by potential slight cross-contamination.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?
Yes[1 Noll N/AKX Comments:
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TABLE C-1 2018-2020 OU6 GROUNDWATER SAMPLE FIELD MEASUREMENTS

FIELD MEASUREMENTS
WELL ID SAMPLE ID S?)'xl_:_)éE S?-:V':,IPELE WATEFi RIS AL DRAWDOWN TEMP CONDUCTIVITY DO TURBIDITY WELL STABILIZED?
DEPTH WELL SCREEN INTERVAL pH ORP (mV)
(feet btoc) (Y/N) (feet) (0 (mS/cm) (mg/L) (NTU) (V/N)
18FWOU605WG 6/20/2018 1420 14.28 Y 0.00 7.21 0.608 0.61 6.89 -74.30 7.36 Y
MWO3 18FWOUB47WG 9/26/2018 910 13.34 Y 0.00 6.85 0.567 1.42 6.77 -92.00 12.93 Y
19FWOU617WG 5/15/2019 1015 16.17 Y 0.00 6.22 0.617 0.55 6.94 -63.90 22.23 Y
20FWOU610WG 8/12/2020 1145 13.11 Y 0.03 7.13 0.666 0.65 6.55 41.20 16.79 Y
18FWOU607WG 6/20/2018 1630 14.68 Y 0.00 7.02 0.576 0.81 6.87 -153.20 1.78 Y
MWOBA 18FWOU652WG 9/26/2018 1510 13.68 Y 0.00 7.33 0.660 1.19 6.63 -60.40 4.15 Y
19FWOU629WG 5/16/2019 930 16.50 Y 0.00 4.72 0.617 0.39 6.90 -86.5 6.39 Y
20FWOU611WG 8/12/2020 1035 13.55 y 0.02 6.18 0.681 1.28 5.74 134.1 0.52 Y
18FWOU623WG 6/22/2018 1640 16.90 Y 0.00 4.27 0.668 1.39 6.63 117.10 1.01 Y
MWOS 18FWOU639WG 9/21/2018 1200 16.04 Y 0.00 5.94 0.603 1.66 6.65 123.60 1.37 Y
19FWOU603WG 5/13/2019 1340 18.75 Y 0.00 4.60 0.635 2.21 6.69 141.80 2.73 Y
20FWOU602WG 8/11/2020 1625 15.70 Y 0.01 5.22 0.646 1.92 5.86 140.20 0.82 Y
18FWOU603WG 6/20/2018 1300 11.48 N 0.00 4.86 0.459 1.15 7.01 -152.30 2.41 Y
MWL2R 18FWOU649WG 9/26/2018 1155 10.50 N 0.00 6.45 0.390 1.51 7.01 -109.00 5.45 Y
19FWOU616WG 5/14/2019 1500 13.39 Y 0.00 5.07 0.438 0.33 7.18 -104.10 1.92 Y
20FWOU612WG 8/13/2020 1025 10.30 N 0.03 7.60 0.457 2.87 5.95 109.30 3.46 Y
18FWOU627WG 6/25/2018 1200 15.09 Y 0.00 4.39 0.706 2.32 6.78 31.60 1.17 Y
MW13 18FWOU640WG 9/21/2018 1320 14.04 Y 0.00 4.75 0.939 0.60 6.55 57.20 1.00 Y
19FWOU611WG 5/13/2019 1705 16.95 Y 0.00 3.08 0.735 0.72 6.71 32.90 0.89 Y
20FWOU601WG 8/12/2020 1030 13.83 Y 0.04 5.39 0.947 0.91 6.02 198.90 1.11 Y
18FWOU601IWG 6/20/2018 1045 14.49 Y 0.00 5.40 0.754 0.54 6.87 -132.00 10.79 Y
MW33 18FWOU650WG 9/26/2018 1315 13.48 Y 0.00 7.50 0.765 1.30 6.65 -109.00 11.85 Y
19FWOU614WG 5/14/2019 1325 16.42 Y 0.01 4.58 0.852 0.41 6.90 -109.40 6.97 Y
20FWOU613WG 8/12/2020 1515 13.36 Y 0.12 7.60 1.149 0.39 6.14 -29.70 1.13 Y
18FWOU612WG 6/21/2018 1145 14.17 Y 0.00 13.47 0.669 1.17 7.03 97.70 1.15 Y
MW37 18FWOU654WG 9/26/2018 1835 13.11 Y 0.00 13.32 0.640 1.34 6.89 68.10 1.32 Y
19FWOU619WG 5/14/2019 1150 16.03 Y 0.00 10.26 0.598 0.70 7.01 66.90 3.16 Y
20FWOU615WG 8/12/2020 1150 13.60 Y 0.05 13.49 0.672 6.33 6.57 140.80 0.16 Y
18FWOU620WG 6/22/2018 1445 14.84 Y 0.00 5.98 0.727 1.94 6.91 81.80 0.70 Y
MW47 18FWOU634WG 9/20/2018 1440 13.98 Y 0.00 7.78 0.682 4.23 6.85 53.20 4.11 Y
19FWOU601WG 5/13/2019 1050 16.71 Y 0.00 4.50 0.660 1.01 7.12 144.10 3.24 Y
20FWOU603WG 8/11/2020 1400 13.68 Y 0.00 7.62 0.842 6.88 6.38 114.80 2.46 Y
18FWOU608WG 6/21/2018 845 11.96 Y 0.00 4.86 0.543 1.63 6.90 -68.50 4.53 Y
MWSS 18FWOU655WG 9/27/2018 900 10.91 Y 0.00 4.83 0.468 1.60 6.92 -108.50 7.93 Y
19FWOU627WG 5/16/2019 840 13.82 Y 0.00 4.52 0.528 0.68 7.03 -67.50 18.52 Y
20FWOU616WG 8/12/2020 1515 11.30 Y 0.03 7.82 0.699 1.04 6.13 140.70 9.78 Y
18FWOU622WG 6/22/2018 1445 13.62 Y 0.00 6.11 0.685 0.84 7.85 26.90 6.29 Y
MW6L 18FWOU644WG 9/21/2018 1500 12.79 Y 0.00 6.81 0.717 1.58 6.84 -58.50 6.27 Y
19FWOU623WG 5/15/2019 1220 15.48 Y 0.00 6.43 0.634 0.43 7.06 -68.40 20.42 Y
20FWOU605WG 8/11/200 1330 12.46 Y 0.08 7.03 0.802 0.90 6.02 131.10 7.76 Y
18FWOU613WG 6/21/2018 1135 12.82 Y 0.00 5.89 0.708 0.38 7.15 14.50 2.02 Y
MW62 18FWOU658WG 9/27/2018 1045 11.78 Y 0.00 7.00 0.655 0.55 6.64 18.20 2.07 Y
19FWOU613WG 5/14/2019 1200 14.76 Y 0.00 5.45 1.062 0.63 6.73 165.10 3.55 Y
20FWOU617WG 8/12/2020 1410 11.69 Y 0.06 8.23 1.112 0.95 6.05 100.10 4.00 Y
18FWOU611WG 6/21/2018 1005 13.43 Y 0.00 5.84 0.475 2.38 7.22 -15.70 13.56 Y
VW64 18FWOU659WG 9/27/2018 1030 12.41 Y 0.00 6.56 0.493 1.81 6.99 -28.50 3.63 Y
19FWOU630WG 5/16/2019 1030 15.30 Y 0.00 5.75 0.499 0.47 7.18 -37.4 9.37 Y
20FWOU618WG 8/13/2020 1140 12.30 Y 0.05 7.69 0.502 10.94 6.31 123.7 3.11 Y
18FWOU615WG 6/21/2018 1310 16.62 Y 0.00 6.43 1.204 0.42 7.06 47.60 4.71 Y
MW77 18FWOU657WG 9/27/2018 930 15.59 Y 0.00 4.80 0.836 0.10 6.69 19.90 3.30 Y
19FWOU622WG 5/15/2019 1535 18.61 Y Did not collect parameters due to presence of product
20FWOU619WG 8/12/2020 1255 15.63 Y 0.07 6.83 0.887 2.74 6.10 155.70 2.39 Y
18FWOU616WG 6/22/2018 845 15.44 N* 0.00 6.05 0.456 0.94 7.25 -150.20 18.23 Y
MW78 18FWOU633WG 9/20/2018 1330 14.43 N* 0.00 6.58 0.424 1.51 7.18 -127.60 8.03 Y
19FWOU608WG 5/13/2019 1400 17.28 N* 0.00 6.15 0.527 0.37 7.26 -110.00 13.21 Y
20FWOU608WG 8/11/2020 1230 14.27 N* 0.04 6.21 0.520 0.89 5.30 135.40 2.49 Y
18FWOU618WG 6/22/2018 1100 16.92 Y 0.00 4.90 0.640 1.40 6.92 -21.20 7.34 Y
MW79 18FWOU636WG 9/21/2018 930 16.01 Y 0.00 7.32 0.668 1.51 6.87 -8.70 5.71 Y
19FWOU605WG 5/13/2019 1645 18.77 Y 0.00 4.66 0.623 0.82 7.10 -55.80 4.13 Y
20FWOU604WG 8/11/2020 1500 15.77 Y 0.04 8.65 0.993 3.30 6.13 130.60 5.61 Y
18FWOU624WG 6/22/2018 1555 13.15 N* 0.00 5.51 0.378 0.40 8.32 -5.80 5.96 Y
MWS0 18FWOU641WG 9/21/2018 1330 12.33 N* 0.00 5.22 0.372 1.33 7.18 -119.10 6.18 Y
19FWOU625WG 5/15/2019 1345 15.00 N* 0.00 6.56 0.405 0.24 7.33 -100.4 23.56 Y
20FWOU607WG 8/11/2020 1450 11.96 N* 0.02 6.32 0.401 0.65 6.14 109.0 6.49 Y
18FWOU614WG 6/21/2018 1315 16.17 Y 0.00 7.62 0.865 1.87 6.73 126.10 1.91 Y
VW82 18FWOU660WG 9/27/2018 1130 15.00 Y 0.00 7.46 0.895 1.57 6.67 61.10 1.32 Y
19FWOU620WG 5/14/2019 1300 18.02 Y 0.05 6.58 0.872 0.68 6.72 102.0 3.80 Y
20FWOU620WG 8/12/2020 1400 15.10 Y 0.01 7.42 1.025 5.16 6.16 148.8 0.04 Y
18FWOU625WG 6/25/2018 915 15.78 N* 0.00 5.80 0.392 0.63 7.40 -159.20 0.61 Y
MWOL 18FWOU638WG 9/21/2018 1115 14.55 N* 0.00 5.42 0.367 0.55 7.23 -118.90 1.88 Y
19FWOU606WG 5/13/2019 1100 17.48 Y 0.00 5.41 0.428 0.73 7.33 -120.20 0.69 Y
20FWOU609WG 8/11/2020 1620 14.37 N* 0.05 6.44 0.426 0.90 6.37 122.50 2.16 Y
Notes:

! Water depth shown was the static level measured on the date shown prior to purging the well
* brawdown measured during the last three readings.
? Stabilization parameters described in ADEC Field Sampling Guidance (ADEC 2019).

* Wells were intentionally screened below to the water table to evaluate the potential for diving contaminant plumes.

Acronyms

bgs - below ground surface CDQR - Chemical Data Quality Report mS/cm - milliSiemens per centimeter NTU - nephelometric turbidity units
btoc - below top of casing DO - dissolved oxygen mV - millivolts ORP - oxidation reduction potential
°C - degree Celsius mg/L - milligrams per liter NA - not applicable or not available
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Collecting groundwater parameters at MW61 with Tanana Trails housing to the right
and background (view E)

Collecting a groundwater sample at MW79 (view NA)

Appendix D: Photo Log
2020 Monitoring Report
Operable Unit 6, Fort Wainwright, Alaska



Groundwater sampling setup at MW91 with Quick Lane Tire & Auto Center
in background (view NE)

Groundwater sampling at MWO03 with playground in background (view E)

Appendix D: Photo Log
2020 Monitoring Report
Operable Unit 6, Fort Wainwright, Alaska



Groundwater sampling setup at MW62, located in the backyard of Tanana Trails
housing unit #4713-2 (view S)

Groundwater sampling setup at MW58 with Building 4391 in background (view N)

Appendix D: Photo Log
2020 Monitoring Report
Operable Unit 6, Fort Wainwright, Alaska
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Exhibit E-1 Mann-Kendall Trends of Main DRO Plume

Time Period: 10/17/2007 to 8/12/2020
Consolidation Period: No Time Consolidation
Consolidation Type: Average

Duplicate Consolidation: Average

ND Values: Detection Limit

J Flag Values : Actual Value

All
-~ ' Aumhar Af [N P mnffiaians Maonn Wandall  ~aasia 1 fmmbian

PHC as DIESEL FUEL

MW12R S 18 17 0.86 -55 98.0% No D

MW58 T 18 18 0.40 5 55.9% No NT

MW33 T 18 18 0.74 71 99.7% No |

MWOGA T 19 19 0.54 -2 51.4% No s
MM oL LIFAVAZIRECIRIIA L MAKAE APRAARIA AARIR

MW33 T 15 12 0.91 74 100.0% No |

Note: Increasing (I); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A)-

Due to insufficient Data (< 4 sampling events); Source/Tail (S/T)

The Number of Samples and Number of Detects shown above are post-consolidation values.

MAROS Version 2,.2 2006, AFCEE

Wednesday, December 16, 2020
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Exhibit E-2 Mann-Kendall Trends of Isolated DRO Plume

Time Period: 10/17/2007 to 8/12/2020
Consolidation Period: No Time Consolidation
Consolidation Type: Average

Duplicate Consolidation: Average

ND Values: Detection Limit

J Flag Values : Actual Value

All
-~ ' Aumhar Af [N P mnffiaians Mann Kandall  Aaasia [ 1 ~ PRI
PHC as DIESEL FUEL
MWG62 S 18 16 2.40 30 86.2% No NT
MW77 T 17 17 1.36 31 89.0% No NT
MW77 T 17 10 1.32 -33 90.5% No PD

Note: Increasing (1); Probably Increasing (P1); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A)-
Due to insufficient Data (< 4 sampling events); Source/Tail (S/T)

The Number of Samples and Number of Detects shown above are post-consolidation values.

MAROS Version 2,.2 2006, AFCEE Monday, December 14, 2020 Page 1 of 1
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Exhibit E-3 Groundwater Statistics Output DRO in MW12R
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Exhibit E-3 Groundwater Statistics Output DRO in MW12R (continued)
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Exhibit E-4 Spatial Moment Analysis of Main DRO Plume

Oth Moment 1st Moment (Center of Mass) 2nd Moment (Spread)
Estimated Source Sigma XX Sigma YY Number of
Fffartiva Nata Mace (K Xc (ft) Yc (ft) Nictanca (f1 {sa iy (sa ft) Wells

9/9/2016 5.3E+01 1,380,727 3,959,922 116 1,850 18,823 7
7/20/2017 1.7E+01 1,380,707 3,959,993 189 1,977 25,206 7
9/28/2017 2.3E+01 1,380,706 3,959,986 183 1,876 29,775 7
6/20/2018 2.3E+01 1,380,702 3,960,017 214 1,868 32,674 7
9/26/2018 2.2E+01 1,380,703 3,959,996 193 2,020 24,664 7
5/16/2019 3.9E+01 1,380,709 3,959,991 187 1,766 27,831 7
8/12/2020 2.9E+01 1,380,714 3,960,002 197 1,903 24,192 7

MAROS Version 2.2, 2006, AFCEE Tuesday, December 15, 2020 Page 1 of 2
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Exhibit E-4 Spatial Moment Analysis of Main DRO Plume (continued)

Coefficient Mann-Kendall Confidence Moment
Moment Type Constituent of Variation S Statistic in Trend Trend

Zeroth Moment: Mass

PHC as DIESEL FUEL 0.41 2 54.8% NT
1st Moment: Distance to Source

PHC as DIESEL FUEL 0.16 14 94.6% Pl
2nd Moment: Sigma XX

PHC as DIESEL FUEL 0.04 -2 54.8% S
2nd Moment: Sigma YY

PHC as DIESEL FUEL 0.16 8 72.6% NT

Note: The following assumptions were applied for the calculation of the Zeroth Moment:

Porosity: 0.30 Saturated Thickness: Uniform: 30 ft
Mann-Kendall Trend test performed on all sample events for each constituent. Increasing (1); Probably Increasing (Pl); Stable (S);
Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A)-Due to insufficient Data (< 4 sampling events).

Note: The Sigma XX and Sigma YY components are estimated using the given field coordinate system and then rotated to align with the
estimated groundwater flow direction. Moments are not calculated for sample events with less than 6 wells.

MAROS Version 2.2, 2006, AFCEE Tuesday, December 15, 2020 Page 2 of 2
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Exhibit E-5 Sample Location Optimization Results for the Main DRO Plume

ot 4 OTIEANN

Sampling Events Analyzed:

Parameters used:

MVVUBA
MW12R
MwW28
MW32R
MW33
MW35
MW37
MW5E8
MWe4
Mw82

value of a well, the more important the well is and vice versa; the Average Slope Factor measures the overall well importance in the

From Sample Event 12

to Sample Event 19

DDNIC

5/19/2016 8/12/2020
Constituent Inside SF Hull SF  Area Ratio Conc. Ratio
TSBUGA3.UU  3Y5YY5.00 v v.za/ u.212 u.28/
1380767.88  3959725.50 v 0.398 0.017 0.866
1380616.13  3959663.75 v 0.400 0.279 0.646
1380483.38  3959828.00 v 0.422 0.290 0.531
1380751.38 3959808.75 v 0.553 0.435 0677
1380346.38 3960282.00 v 0.347 0.268 0.525
1380539.63  3960388.00 v 0.217 0.029 0.332
1380547.88  3960074.25 v 0.229 0.113 0.318
1380852.63 3959938.75 v 0.755 0.442 0.874
1380712.63  3960750.75 v 0.478 0.212 0.779

selected time period; the state coordinates system (i.e., X and Y refer to Easting and Northing respectively) or local coordinates systems
may be used; wells that are NOT selected for analysis are not shown above.
* When the report is generated after running the Excel module, SF values will NOT be shown above.

MAROS Version 2.2, 2006, AFCEE

Monday. December 14, 2020

Page [ of |
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Exhibit E-6  Sampling Frequency Optimization of Main DRO Plume

aameee —————

The Overall Number of Sampling Events: 19

"Recent Period” defined by events: From  Sample Event 12 To  Sample Event 19

5/19/2016 8/12/2020

"Rate of Change" parameters used:

units: Cleanup Goal 1s In mg/L; all rate parameters are in mg/L/year.

Recommended Frequency Based Frequency Based
Well Sampling Frequency on Recent Data on Overall Data
PHC as DIESEL FUEL
WIVV 1 £1X ~lnual ~Alual Alnual
Mw28 Annual Annual Annual
MW32R Annual Annual Annual
MW33 Quarterly Quarterly Quarterly

MW35 Annual Annual Annual
MwW37 Annual Annual Annual
MW58 Annual Annual Annual
MwWe4 Biennial Annual Annual
RMAION Riannial Annnal Annnal

IAULS. DG INNY TSYUSTIVY 19 WSS IIISU WUHISIMS 1Y VUL TSUSTIL G1HU VS TGI WOlIVS T TIGUUT HS1IUS. DGHTIINY | ISYUSTIvY 19 UIS

final recommendation; Frequency Based on Recent Data is the frequency determined using recent (short} period of monitoring
data; Frequency Based on Overall Data is the frequency determined using overall (long) period of monitoring data. If the "recent
period" is defined using a different series of sampling events, the results could be different.

MAROS Version 2.2, 2006, AFCT., Monday, December 14, 2020

Page 1 of 1
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Exhibit E-7 Mann-Kendall Results for TCP Plume Wells

Time Period: 10/17/2007 to 8/12/2020
Consolidation Period: No Time Consolidation
Consolidation Type: Average

Duplicate Consolidation: Average

ND Values: Detection Limit

J Flag Values : Actual Value

All
- . AiusmbhaAr ~f [ \FPeN RO Fo PN PR PR RMann Kandall ~ £ < ) ~ bl
nMvva/ 5 v 19 u.b/ -5 97.9% NO [
MW79 T 16 16 1.11 36 94.2% No Pl

Note: Increasing (1); Probably Increasing (P1); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A)-
Due to insufficient Data (< 4 sampling events); Source/Tail (S/T)

The Number of Samples and Number of Detects shown above are post-consolidation values.
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Exhibit E-8

Groundwater Statistics Output TCP in MW47
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Exhibit E-8 Groundwater Statistics Output TCP in MW47 (continued)
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Exhibit E-9

Groundwater Statistics Output TCP in MW08
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Exhibit E-9 Groundwater Statistics Output TCP in MWO08 (continued)
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Exhibit E-10 Mann-Kendall Results for TCE Plume Well

Time Period: 10/17/2007 to 8/12/2020
Consolidation Period: No Time Consolidation
Consolidation Type: Average

Duplicate Consolidation: Average

ND Values: Detection Limit

J Flag Values : Actual Value

-~ ¢ Alumhar Af Rl bann ~F P anfE At ans Mann KWandall  Aaasiad [ L ~ PRV

MWVGE1 b B Lk V.9 =120 T0U.U% NC %]

Note: Increasing (I); Probably Increasing (P1); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A)-
Due to insufficient Data (< 4 sampling events); Source/Tail (S/T)

The Number of Samples and Number of Detects shown above are post-consolidation values.
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Exhibit E-11 Groundwater Statistics Output TCE in MW61
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Exhibit E-11 Groundwater Statistics Output TCE in MW61 (continued)
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Department of Environmental
Conservation

SPILL PREVENTION & RESPONSE
Contaminated Sites Program

610 University Avenue
Fairbanks, Alaska 99709
Main: 907.451.2143

Fax: 907.451.2155
www.dec.alaska.gov

File: 108.38.085

April 19, 2021

Electronic Delivery Only
Department of the Army
Directorate of Public Works
ATTN: IMFW-PWE (B.Adams)
1046 Marks Road

Fort Wainwright, AK 99703

RE: ADEC comments for the Draft 2020 Monitoring Report Former Communications
Site, Operable Unit 6, Fort Wainwright, Alaska (dated March 2021)

Dear Mr. Adams:

The Alaska Department of Environmental Conservation (ADEC) received the above-referenced
document on March 8, 2021. The document presents results of the 2020 groundwater monitoring
conducted at the Operable Unit 6 (OU6) Former Communications Site (FCS) on Fort Wainwright,
Alaska (FWA). The OU6 FCS groundwater monitoring program focuses on five areas of contamination,
three adjacent diesel range organics (DRO) plumes, one 1,2,3-trichloropropane (TCP) plume, and one
trichloroethene (TCE) plume. In addition, groundwater samples are collected from background wells
and sentry wells located near the water supply well. Analytical samples were collected from 18 wells
during the August 2020 sampling event. An institutional controls (IC) inspection to evaluate the
implementation and effectiveness of ICs was conducted during September 2020.

ADEC has provided review comments (see Enclosure). ADEC disagrees with the
recommendation to decommission the four wells (MW28, MW32R, MW35 and MWA48) that
were approved for removal from the sampling program in the Final 2019 Groundwater
Monitoring Report Operable Unit 6 (April 2020). Those wells should be retained for now, and
re-evaluated for decommissioning in a future year.
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Department of Environmental
Conservation

SPILL PREVENTION & RESPONSE
Contaminated Sites Program

610 University Avenue
Fairbanks, Alaska 99709
Main: 907.451.2143

Fax: 907.451.2155
www.dec.alaska.gov

File: 108.38.085

May 25, 2021

Electronic Delivery Only
Department of the Army
Directorate of Public Works
ATTN: IMFW-PWE (B.Adams)
1046 Marks Road

Fort Wainwright, AK 99703

RE: ADEC responses to comments for the Draft 2020 Monitoring Report Former
Communications Site, Operable Unit 6, Fort Wainwright, Alaska (dated March 2021)

Dear Mr. Adams:

The Alaska Department of Environmental Conservation (ADEC) provided review comments on April
19, 2021 for the above-referenced document. The document presents results of the 2020 groundwater
monitoring conducted at the Operable Unit 6 (OU6) Former Communications Site (FCS) on Fort
Wainwright, Alaska (FWA). The OU6 FCS groundwater monitoring program focuses on five areas of
contamination, three adjacent diesel range organics (DRO) plumes, one 1,2,3-trichloropropane (TCP)
plume, and one trichloroethene (TCE) plume. In addition, groundwater samples are collected from
background wells and sentry wells located near the water supply well. Analytical samples were collected
from 18 wells during the August 2020 sampling event. An institutional controls (IC) inspection to
evaluate the implementation and effectiveness of ICs was conducted during September 2020.

ADEC reviewed the responses to comments and all comments have been accepted, pending a
comment backcheck to the final document. If there are any questions, please contact me by
phone at (907) 451-2182, or by email at erica.blake@alaska.gov.

Sincerely,
Digitally signed by Erica

. 6%6 Blake
Date: 2021.05.25

_ 14:39:12-08'00'
Erica Blake
Environmental Program Specialist

Enclosure: ADEC_Comments_OU6 2020 MR_RTCs



U.S. Army Garrison Alaska 2 May 25, 2021

cc (via email): Sandra Halstead, EPA
Christopher Zell, EPA
Seth Reedy, FWA ENVR
Tamara Scholten, FWA ENVR
Matthew Sprau, FWA ENVR Branch Chief
Bob Hazlett, USACE
Julie Allan, USACE
Amanda Sherman, USAEC



REVIEW

COMMENTS

PROJECT: Fort Wainwright, AK
pocumMENT: Draft 2020 Monitoring Report Former Communications Site,
Operable Unit 6, Fort Wainwright, Alaska (dated March 2021)

ALASKA DEPT. OF
ENVIRONMENTAL
CONSERVATION

DATE: 04/19/2021
REVIEWER: Erica Blake
PHONE: 907-451-2182

Action taken on comment by:

REVIEW
CONFERENCE ADEC/EPA
Itemn Drawing Ae-lcccoemggnt RESPONSE
No. Sheet No., COMMENTS W - cor$1ment CONTRACTOR RESPONSE ACCEPTANCE CONTRACTOR RESPONSE
Spec. Para. withdrawn (A-AGREE)
(if neither, (D-DISAGREE)
explain)

1 | section2.4 | There is discussion in the draft report on the A In Section 2.4 (in the sentence Agree with comment
Institutional | 2020 IC inspection, however there are no preceding the inspection findings backcheck.
Control corresponding inspection notes in the summary bullets), it is stated that the
Inspections | @Ppendices. If there will be IC language complete IC inspection results will be

included in this report, recommend noting presented in the 2020 Fort Wainwright

where the inspection notes can be found IC Inspection Report. For clarity, this

(whether in this report or the 2020 Annual IC statement will be moved to the

report). beginning of Section 2.4. The first

ADEC notes EPA made a similar comment. paragraph of Section 2.4 will be
revised as follows: “IC inspections
were conducted at OU6 during
September 2020. A summary of the IC
objectives and 2020 inspection
findings are presented below.
Complete inspection results are
presented in the 2020 Fort Wainwright
IC Inspection Report (Brice 2020c).”

2 | Section3.2.2 | Inre-visiting the 2014 OU6 ROD, ADEC is Noted Remedial investigations (RIs) IAgree. ADEC will

curious why the two isolated DRO plumes are
called out as “isolated” and with lower
concentrations. What information is there that
identifies these two isolated DRO plumes are
not from the main source area? Couldn’t the
two isolated plumes be associated with the main
plume? ADEC is asking this question for
informational and clarifying purposes.

discovered multiple discontinuous
source/release areas. It was determined
that five groundwater plumes (main
DRO plume, two isolated DRO
plumes, TCP plume, and TCE plume)
existed and this determination was
accepted in the 2014 ROD, the 2015
RD/RA Plan, and the 2016 Fourth
Five-Year Review by all parties,
including ADEC. If ADEC has
concerns about the five groundwater
plume determinations, please address
these concerns during the 2021 Five-

'Year Review.

raise any concerns
about the five
groundwater plume
determination in the
forthcoming 2021
Five-Year Review.




REVIEW

COMMENTS

PROJECT: Fort Wainwright, AK
pocumMENT: Draft 2020 Monitoring Report Former Communications Site,
Operable Unit 6, Fort Wainwright, Alaska (dated March 2021)

ALASKA DEPT. OF
ENVIRONMENTAL
CONSERVATION

DATE: 04/19/2021
REVIEWER: Erica Blake
PHONE: 907-451-2182

Action taken on comment by: Brice Engineering LLC

REVIEW
CONFERENCE ADEC/EPA
ltern Drawing A - comment RESPONSE
N Sheet No., COMMENTS accepted CONTRACTOR RESPONSE ACCEPTANCE CONTRACTOR RESPONSE
0. Spec. P wW - comment B}
pec. Para. withdrawn (A-AGREE)
(if neither, (D-DISAGREE)
explain)
3 Section 5.4 Statement: “The 2019 (and 2018) analytical A ADEC is correct the that the 2018 and |Agree with comment
Recomenda | results are provided in the Supplemental 2019 analytical results are the same  [packcheck.
tions Information folder on the CD accompanyingthis results provided in prior reports.
report.” ADEC has not received a CD However, this paragraph and
accompanying this report, just the two 2020 associated Table 5-1 will be deleted
laboratory reports. However, ADEC assumes from the report. Please also see the
the 2018 and 2019 analytical results are the response to Comment #4.
same results provided for prior reports. Is this
correct? Please confirm.
4 Section ADEC disagrees with the recommendation for A The recommendation to decommission |Agree with comment
54 decommissioning the four wells, at this time. wells MW28, MW32R, MW35 and  |backcheck.
Recomm Currently these four wells act as boundary MW 48 will be removed from the
endations wells, and they have potential to become useful report, as requested. This will result in
tions and in the future, especially if the plume shape the deletion of the second paragraph
Table 5-1 changes as a result of site condition changes. and associated Table 5-1.
MW58, MW06A, MW33 and MW12R areina
line. If these wells are removed than there will
be no wells to monitor and verify the plume is
not migrating. ADEC recommends leaving the
four wells in place and re-evaluating for
decommissioning later.
5 | Section 6.0 The most current version of 18 AAC 75 is A The 18 AAC 75 document will be IAgree with comment
References November 2020. Please make sure to reference updated, as suggested. In addition, a  [packcheck.

and cite the most current version.

footnote to Table 1-2 will be added as
follow: “PCLs are established in 18

AAC 75.345, Table C (ADEC 2020).”

Page 2 of 2




REVIEW

COMMENTS

PROJECT: Fort Wainwright, AK
pocumMENT: Draft 2020 Monitoring Report Former Communications Site,
Operable Unit 6, Fort Wainwright, Alaska (dated March 2021)

Noted

The Army will continue to monitor

Agree.

6 | Figure2-1 In looking at this figure, the groundwater
gradient arrow points to the northwest. ADEC groundwater contaminant plumes at
has reviewed site information on the four wells this site. Adding wells MW-32R, M\W-
removed from the sampling program in 2019 35, and MW-48 back into the sampling
and recommends adding three of those four program, at a reduced frequency, may
wells back in at a reduced frequency (MW-35, be considered in the future.
MW-32R and MW-48) to continue to verify the
plume will not or has not expanded in those
directions.

7 | Appendix B | Statement: “Impact to the project is likely A The typo will be corrected, as IAgree with comment
CDQR and negligible as free project....” Typo, free project suggested. backcheck.
ADEC should be *free product.” Please correct.

Laboratory
Data Review
Checklists,
Section 3.2
8 --End of Comments-- Thank you!
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EPA Comments: Draft Operable Unit 6 Monitoring Report, March 2021

Number Page Section

Comment

EPA received the Draft Operable Unit 6 2020 Monitoring Report, March 2021 for review on March 8, 2021. The report describes
groundwater monitoring results and institutional control inspections at the Former Communications Site, now known as Tanana Trails
housing. EPA did not develop comments on information related to the DRO plumes.

Comments were submitted on April 8, 2021.

1. Table 1-1

EPA assigns an Operable Unit numeric
value to a site within the Superfund
Enterprise Management System
(SEMS) when a site enters into CERLCA
at the Remedial Investigation
Workplan stage.

Adding the EPA designation to Table 1-
1 may be useful for tracking this site
into the future.

EPA has designated the Former
Communications Site as OU 7. For EPA,
OU 6 was designated as the Birch Hill
Chemical Weapons Burial Site interim
removal action workplan in 1995.

Accepted. The EPA designation will be added to Table 1-1
along with a footnote to clarify that EPA has designated
the Former Communications Site as OU7.

2. 1.3.3 and Figure 2-1

Consider including a sentence that
describes the debris remaining at the
site. Fig A-22 of the ROD has housing
units with debris observed under
house foundations (Bldgs 15, 17, 22,
24, and 48) and buildings with possible
debris under the foundation (Bldg 1,
11,12, 13, 21, and 25).

Accepted. The ROD states that minor amounts of metal
debris remain beneath several buildings, but that the
presence of such materials is not a direct indication that
chemical contamination is present. Only a few locations
had limited volumes of contaminated soil associated with
the subsurface debris. In addition, sub-slab soil gas
sampling conducted at the residences did not provide
evidence of significant soil contamination. Section 1.3.3




Number

Page Section

Comment

I’ve marked up Figure 2-1 to show
where the observed and possible
debris under homes is located in
relation to existing plumes. It seems
pertinent to include this in the
monitoring reports, especially if a
significant seismic or other disturbance
occurs at the site in the future.

will be revised to include this information regarding the
remaining debris at OU6, and the impacted buildings will
be identified on Figure 2-1.

Figure 2-1 with
observed and

Accepted. Figure 2-1 will be revised to identify the
highlighted buildings. Also see response to Comment #2.

3 possible debris
beneath foundations
Vertical highlight is observed debris;
horizontal highlight is possible debris.
Institutional Control | The IC inspection was summarized in Accepted. In Section 2.4 (in the sentence preceding the
4, inspection this report but the corresponding inspection findings summary bullets), it is stated that the

documentation

documentation was not included. EPA

complete IC inspection results will be presented in the




Number

Page

Section

Comment
assumes the OU 6 Former
Communications Site IC inspection
documentation and detailed summary
will be included in the Postwide 2020
Institutional Controls Report. If not,
please add it as an appendix in this
report.

2020 Fort Wainwright IC Inspection Report. For clarity,
this statement will be moved to the beginning of Section
2.4. The first paragraph of Section 2.4 will be revised as
follows: “IC inspections were conducted at OU6 during
September 2020. A summary of the IC objectives and
2020 inspection findings are presented below. Complete
inspection results are presented in the 2020 Fort
Wainwright IC Inspection Report (Brice 2020c).”
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