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ACRONYMS AND ABBREVIATIONS

pg/L microgram(s) per liter

ADEC Alaska Department of Environmental Conservation
bgs below ground surface
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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 in groundwater. Groundwater monitoring results were evaluated to
determine the effectiveness of natural attenuation with respect to ROD remedial goals (RGs), 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 17 wells during August 2022. Samples were submitted for
analyses that varied depending upon the plume that was being monitored. Sample results were compared
to ROD RGs. Groundwater monitoring results between 2007 and 2022 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. Three 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.
Although attempted sampling occurred at MW58 within the main DRO plume, a shift within the well
casing has pinched sample tubing creating an obstruction preventing access to groundwater.

Three wells exceeded the DRO RG: two wells (MWO06A and MW33) associated with the main DRO plume
and one well (MW77) in the isolated and adjacent DRO plumes. RRO was below the RG in all wells except
for one well in the main DRO plume, MW33. Overall, DRO and RRO concentrations were similar to those
measured in 2021. Monitoring well MW33 located within the main DRO plume has historically had, and
continues to have, the highest DRO and RRO concentrations at the site.

DRO and RRO concentrations in the interior of the main plume are expected to persist above the RG, due
to residual non-aqueous phase liquid (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 (met in 2020) 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 RG once since
2012, which indicates the residual NAPL in the surrounding soil may be depleted. DRO concentrations
associated with the other isolated plume (identified by MW77) have been highly variable and have
typically exceeded the RG in recent sampling events from 2018 through 2022. However, this well did not
exceed the DRO RG in 2021.

2022 Monitoring Report ES-1
Operable Unit 6, Fort Wainwright, Alaska



TCP Groundwater Plume Summary

Groundwater samples were submitted for analysis of low level volatile organic compounds and
geochemical parameters from three wells associated with the TCP plume, two downgradient sentry wells,
and one upgradient background well. Two wells located within the TCP plume (source area well MW79
and downgradient well MWA47) consistently have TCP concentrations exceeding the RG. The slightly
upgradient well MWO0S8 historically had low-level TCP detections but has not exceeded the RG since 2012.
TCP exhibits a decreasing trend in downgradient monitoring well MW47, and the 95 percent upper
confidence limit (UCLss) indicates statistical attainment (defined by U.S. Environmental Protection Agency
[EPA] as “Attainment Complete”) of the RG in 2048. Exceedances will likely continue in the two main TCP
plume wells until the suspected TCP soil source is depleted.

Groundwater samples were collected from two downgradient sentry wells (MW78 and MW91) and one
upgradient background well (MW13). 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 RG since at least 2011. In addition, statistical analysis continues to show a
decreasing trend at MW61. The UCLss of the regression curve suggests that RGs were met in 2014 at
MW61. This indicates that the TCE RG has been achieved in accordance with EPA requirements (2014b)
with eight or more samples below the RG.

TCE reductive dechlorination daughter products, cis-1,2-dichloroethene (DCE), trans-1,2-DCE, and vinyl
chloride have been detected in one well (MW61) at concentrations less than the EPA maximum
contaminant levels by approximately an order of magnitude. Continued formation of daughter products
shows that reductive dichlorination is occurring in the slightly anaerobic aquifer.

Institutional Control Inspection Summary

The annual IC inspection of OU6 was conducted during September 2022. 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. No deficiencies were
identified during the 2022 IC inspections.
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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 2022. This document also provides
a summary of the institutional control (IC) inspections conducted at the OU®6 site in 2022. The Paragon
Professional Services, LLC-Jacobs Engineering Group Inc. Joint Venture is providing this service under
contract to the U.S. Army Corps of Engineers (USACE); Contract Number W911KB-20-D-0005, Task Order
W911KB-21-F-0111. The work was completed according to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Sites Work Plan (USACE 2022b); under authority of CERCLA; and
in compliance with the OU6 Record of Decision (ROD) (U.S. Army Garrison Alaska [USAG Alaska] 2014),
Federal Facility Agreement, and State of Alaska regulations.

The primary objectives for the 2022 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 Alaska 2014), previously detected contaminants (USACE 2012b), and geochemical
parameters.

e Compare results with ROD-established remedial goals (RGs) (USAG Alaska 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 2022.

1.1 Project Overview and Monitoring Report Organization

This sampling effort evaluates progress toward 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. 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

e Appendix E — Long-Term-Monitoring Optimization Results
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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

Army HQAE
Source Area Name! ADEC File Number2 | ADEC Spill Numbers ADEC HAZARD ID mymb?:z S
05309914702
OU6 Former 05309914703
Communications Site 108.38.085 4140 02871.1088
(Taku Gardens) 06309911001
06309931201

Notes:

1 The FCS 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.

For definitions, refer to the Acronyms and Abbreviations section.

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. 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,
petroleum compounds, chlorinated compounds, volatile organic compounds (VOCs), semivolatile organic
compounds, metals, and discarded military munitions and munitions debris. Two of the VOCs that were
found to persistin 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 and contaminant trends began at OU6 in 2005 and
continued through the remedial investigation (RI) (USACE 2010). Based on this data, MNA was the chosen
remedy for the site. The effectiveness of the ROD-selected remedy continues to be assessed through
ongoing groundwater monitoring. There are no data from 2013 to 2015, either because data were not
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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 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; 2013; 2014; 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
Fort Wainwright drinking water supply wells.

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

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

- 1In 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.

e In 2020, a post-wide preliminary assessment and site inspection for per- and polyfluoroalkyl
substances was conducted, which included the northern portion of the OU6 source area
(USACE 2022a).

133 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 polychlorinated biphenyl-contaminated soil; 66 cy of pesticide-
contaminated soil; and 3,354 cy of petroleum, oil, and lubricants)/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 petroleum, oil, and lubricants
and residual concentrations of VOCs, semivolatile organic compounds, pesticides, and explosive
compounds remains in the subsurface between 5 and 15 feet below ground surface (bgs). A soil gas
investigation was conducted at OU6, which included installation of 110 subslab soil gas probes (one in
each housing unit garage) and 53 vadose zone soil gas probes in open areas of the FCS to characterize
soil gas and evaluate the potential for contaminants to affect indoor and outdoor air. In addition, 67
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passive soil gas samples were installed to locate a possible source area and delineate the extent of TCP
contamination in the eastern portion of OU6.

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
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, 17
of which were included in the 2022 annual monitoring program to assess remaining contaminant levels
and trends.

The Fifth Five-Year Review recommended establishing a remedial timeframe for DRO and RRO at OU6 to
monitor progress toward RGs. The U.S. Army plans to conduct this assessment and report the findings in
a Five-Year Review Addendum.

1.4 Regulatory Considerations

Remedial action objectives (RAOs) and RGs for groundwater were identified in the OU6 ROD (USAG
Alaska 2014) and are summarized in Sections 1.4.1 and 1.4.2, respectively.

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 RGs.

e Return groundwater to its beneficial use as a drinking water source. VOCs are expected to reach
RGs 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 RGs.

1.4.2 Project Remedial Goals

Based on the results of the baseline risk assessment for current and projected land use at the site, COCs
were identified, and RGs were established. Table 1-2 presents the RGs for the OU6 FCS COCs identified in
the ROD.
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Table1-2 OU6 Remedial Goals for Groundwater

ROD RGs?
cocs (ng/L)
1,2,3-TCP 0.12
TCE 5
DRO 1,500
RRO 1,100
Notes:

1 OU6 ROD (USAG Alaska 2014)

For definitions, refer to the Acronyms and Abbreviations section.
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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 QU6 site.

2.1 Groundwater Sampling and Analysis

Groundwater samples were collected from 17 monitoring wells on 7-9 August 2022. Groundwater
monitoring was conducted in accordance with the procedures detailed in the 2022 CERCLA Sites Work
Plan (USACE 2022b). The general contaminant plume areas and associated monitoring wells sampled
during the 2022 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, except well MW58 contained a shift in the well casing
at approximately 8 feet bgs pinching the sample tubing. Many attempts were made to remove the tubing,
but it could not be removed because the pinching causing an obstruction that prevented sample
collection. 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:
MW?78, MW80, MW12R, and MW91. Sentry wells MW78 and MW91 were intentionally screened below
the water table to monitor potential diving of the contaminant plume toward the pump intake of the
nearby water supply well (Building 3559), which is also screened deep; and MW80, located within the TCE
plume, was also intentionally screened below the water table to evaluate the vertical extent of
contamination. 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 within the top foot of the screened interval when the water level was above the
screen. Groundwater was purged at a rate between 0.2 and 0.5 liters per minute. Water quality
measurements were recorded every 5 minutes and monitoring wells were purged until water quality
parameters stabilized. 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 EMAX Laboratories, Inc. of Torrance, California, for analysis on 11
August 2022. Groundwater samples were submitted for the analyses as indicated in Table 2-1 on the
following page.
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Table 2-1 OU6 Groundwater Sampling Summary

. Number . .
Contaminant Area of Wells Monitoring Wells Analytical Parameters
MWO3 DRO, RRO, Dissolved Iron and
Manganese, Sulfate
Background 2 -
MW13 VOC-LL, Dissolved Iron and
Manganese, Sulfate
MWO06A, MW12R, MW33, MW37, MW62, DRO, RRO, Dissolved Iron and
DRO Plumes 9
MW64, MW77, MW82 Manganese, Sulfate
1,2,3-TCP Plume 3 MWO08, MW47, MW79 VOC-LL, Dissolved Iron and
Manganese, Sulfate
TCE Plume 5 MW61, MWE0 VOC, VOC-LL, Dissolved Iron and
Manganese, Sulfate
Sentry Wells 2 MW78, MW91 VOC-LL

Note:
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 for offsite disposal.

2.3 Investigation-derived Waste Handling and Disposal

IDW generated during OU6 field activities in 2022 included purge water and general refuse (e.g., nitrile
gloves, paper towels) from groundwater monitoring activities. All IDW and other waste streams were
managed according to the procedures outlined in the 2022 CERCLA Sites Work Plan (USACE 2022b).

Purge water was containerized at the time of sampling in 55-gallon 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 Hazardous Waste Consolidation Facility (Building
3489) for temporary storage since the Defense Environmental Restoration Account building was closed
for building upgrades.

The water was characterized using the laboratory results from the individual wells. Additionally, purge
water from the associated drum containing the OU6 wells was sampled for per- and polyfluorinated
substances to characterize waste. Sample results and the IDW tracking forms were provided to
Environmental Compliance Consultants for the preparation of waste transportation requests, proper
manifesting, and transportation & disposal in accordance with the CERCLA offsite rule. The nonhazardous
solid wastes (e.g., disposable tubing, nitrile gloves, paper towels) were disposed of at the Fairbanks North
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Star Landfill. Complete documentation of IDW analytical results and disposal will be included in a
forthcoming 2022 IDW management technical memorandum (anticipated fall 2023).

2.4 Institutional Control Inspections

IC inspections were conducted at OU6 during September 2022. A summary of the IC objectives and 2022
inspection findings are presented in this section. Complete inspection results are presented in the 2022
Fort Wainwright IC Inspection Report (anticipated winter 2023).

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 2022 IC inspections were conducted at the OU6 FCS in accordance with the Institutional
Controls Implementation Action Plan, which was included in the 2015 remedial design/remedial action
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 RGs 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 RGs are met.

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

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

At the approval of the remedial project managers, IC inspection of residences were reduced from 100%
to 20% beginning in 2019. In 2022, 11 residential units (22 individual yards) were inspected in accordance
with the 2022 CERCLA Sites Work Plan (USACE 2022b). 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 2022 IC inspection findings is presented in the following list, and the complete inspection
results are presented in the 2022 Fort Wainwright IC inspection report (anticipated spring 2023):

e Soil disturbances greater than 6 inches bgs were not observed and the dig permits were
reviewed.

e Unauthorized installation of water wells was not observed.

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

e All 28 wells were secured with undamaged exteriors.

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 2022 groundwater monitoring results for OU6. 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 RGs are shown on Figures 3-2, 3-3, and 3-4, respectively.
Complete 2022 analytical results are presented in Appendix A.

3.1 Groundwater Elevations

Groundwater levels were measured for the purposes of mapping groundwater elevation contours during
the August 2022 sampling event. Due to the flat hydraulic gradient on Fort Wainwright, slight variabilities
in water levels over the course of a sampling event if precipitation occurs. No precipitation occurred
during the 2-day sampling event. The contours constructed from the water level measurements are
depicted on Figure 3-1 and indicate that the groundwater flow direction is toward the northwest,
consistent with the regional groundwater flow direction. The groundwater levels measured in 2019, 2020,
and 2021 for depicting contours are also shown in Table 3-1 (located at the end of Section 3) for
comparison. The depth to groundwater measured ranged from approximately 11.4 to 14.3 feet bgs.

Groundwater elevations measured in August 2022 were approximately 0.5 feet lower than the August
2021 elevations. In general, higher contaminant concentrations have been measured in areas with
residual non-aqueous phase liquid (NAPL) when lower groundwater elevations are observed.

3.2 DRO Plume Sample Results

Ten monitoring wells are typically monitored for DRO and RRO: four wells (MW06A, MW12R, MW33, and
MWS58) located within the main DRO plume; two wells (MW62 and MW77) 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. In-plume
well MW58 could not be sampled in 2022 due to an obstructed casing. 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) for comparison. DRO and RRO results between 2016 and 2022 are presented on Figure 3-2; and
DRO, RRO, and MNA parameters for 2018 through 2022 sampling events are presented in Table 3-2
(located at the end of Section 3).

In general, DRO concentrations in 2022 were similar to concentrations observed in 2021. This may have
been aresult of the slightly lower groundwater elevations (approximately 0.5 feet) at the time of the 2022
sampling event. Typically, in areas where residual NAPL exists, highest contaminant concentrations are
measured when groundwater elevations are lowest as NAPL in the smear zone drains onto the
groundwater surface.

3.2.1 DRO and RRO in the Main DRO Plume

DRO concentrations exceeded the RG in main DRO plume wells MWO6A and MW33 in 2022. DRO has
consistently exceeded the RG (1,500 micrograms per liter [ug/L]) in wells MWO6A and MW33 since
sampling began in 2007, with the highest concentrations observed in MW33 ranging between 6,700 and
95,000 J pg/L. DRO periodically exceeds the RG in MW12R, with the last exceedance shown in 2017 at a
concentration of 1,600 pg/L.
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RRO exceeded the RG (1,100 pg/L) in one well, MW33, at a concentration of 8,300 pug/L in 2022. RRO
detections have been shown to sporadically exceed the RG 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 RG. 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 with white outlines on Graph 3-2.

Graph 3-1 DRO 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 RG in MW?77 in five of the six most recent sampling events, including 2022 (3,300 pg/L). The DRO
concentration in MW62 equaled the RG during the September 2018 sampling event but has been below
the RG for the last four sampling events with a nondetect result in 2022. Prior to 2018, the last DRO
exceedance observed in MW62 was in 2011. RRO in MW77 was below the RG but detected below the
limit of detection in 2022 at a concentration of 360 J ug/L and was nondetect in MW62. RRO last exceeded
in wells MW62 and MW77 in 2011 and 2016, respectively, and since then RRO has been detected at
concentrations approximately an order of magnitude below the RG or has not been detected. However,
the non-detects in well MW77 during 2019 and 2020 had LODs above the RG. Graphs 3-3 and 3-4 present
historical data collected at monitoring wells MW62 and MW?77 for DRO and RRO, respectively, and the
non-detect RRO results in MW77 during for the 2019 and 2020 sampling events are depicted with white
outlines on Graph 3-4.

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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3.2.3 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  MW37is 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 RG 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 RG (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 exceeded the RG
in MW79 and MW47 at concentrations of 2.2 pg/L and 0.27 pg/L, respectively in 2022. Although TCP
exceeds the RG in MW79 and MWA47 in nearly all sampling events, the TCP concentrations in
downgradient well MW47 has a decreasing trend, as further discussed in Section 4.3. TCP is occasionally
detected in the upgradient well MWO0S8 and was detected in 2022 at a level below the RG at 0.006 pg/L.
TCP has never been detected in downgradient sentry well MW91 and is occasionally detected at low levels
in MW78 with a TCP concentration of 0.0038 J ug/Lin 2022.

TCP results between 2016 and 2022 are presented on Figure 3-3; and TCP and MNA parameters for 2018
through 2022 sampling events are presented in Table 3-3 (located at the end of Section 3).
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Graph 3-5 TCP Concentrations in MW47 and MW79
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3.4 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 2016 through 2022 sampling events are
presented on Figure 3-4; and TCE (and associated daughter products) and MNA parameters for 2018
through 2022 sampling events are summarized in Table 3-3 (located at the end of Section 3).

TCE concentrations in MW61 have steadily declined since 2007 and last exceeded the RG (5 pg/L) in
October 2010. TCE has never exceeded the RG 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, are not identified as COCs in the OU6 ROD since groundwater samples did not exceed the U.S.
Environmental Protection Agency (EPA) maximum contaminant levels (MCLs) (EPA 2009) in pre-ROD
investigations. These daughter products have previously been detected in well MW®61, including
detections of both DCE compounds and vinyl chloride in 2022. However, all detections have remained
below MCLs by approximately an order of magnitude.
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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
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). All field
parameter results are presented on groundwater sampling forms and Table C-1 included in Appendix C.
Laboratory analyses conducted in 2022 included dissolved iron, dissolved manganese, and sulfate.

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). 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 2022 geochemical data is presented following:

¢ DO concentrations were relatively low (0.44 mg/L) in DRO main plume wells. For wells MW62 and
MW?77 (located in the isolated DRO plume areas), DO ranged from 0.7 to 0.92 mg/L. Aerobic
biodegradation is likely to be limited for in-plume wells based on the low dissolved oxygen levels.

e ORP values measured in three of the four main DRO plume source area wells were negative,
ranging from -75 to -106 millivolts (mV). The negative ORP values within the main DRO plume are
consistent with the conversion of oxygen and other electron acceptors to their reduced forms
during biodegradation. Well MW12R had a positive ORP value of 76.2 mV and was less than the
DRO RG.

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
28 to 77 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).

¢ Manganese, a soluble redox indicator produced under reducing conditions, ranged between 1.37
and 6.18 mg/L in the three main DRO plume wells, while the manganese concentration in
background well MW13 was 0.401 mg/L. The highest manganese concentrations were detected
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 5.91 and 32.8 mg/L in the three main DRO plume wells, compared to 62.4 mg/L in
background well MW13. The lowest sulfate concentrations of 5.91 and 5.92 mg/L were detected
in MW33 and MWO6A, respectively. Low in-plume sulfate concentrations likely reflect its
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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, MW?79, and MWO08) are similar to
background well MW13, with DO concentrations near background (2.49 mg/L) in wells MWA47 (1.57 mg/L)
and MWO0S8 (3.97 mg/L) within values that are typically observed in these wells. Other geochemical
parameters such as ORP, dissolved iron and manganese, and sulfate did not indicate reductive
dechlorination within the TCP plume.

TCP is a persistent groundwater pollutant that has low abiotic and biotic degradation rates (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 (8.87 and 10.9 mg/L) and manganese (1.67 and 0.829 mg/L) in the two TCE plume
wells (MW61 and MWS80) 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 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 CERCLA Sites Work Plan (USACE 2022b); ADEC Minimum Quality
Assurance Requirements for Sample Handling, Reports, and Laboratory Data Technical Memo
(ADEC 2019); and U.S. Department of Defense Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.4 (2021).

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. 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

Total Top of May-2019 August 2020 July 2021 August 2022
Well Location Casing
Well Relative to | Vell | Screened |\ ngg
. Depth | Interval Water Water Water Water Water Water Water Water
= I (feet |(feet btoc) feet) Level Elevation Level Elevation Level Elevation Level Elevation
Source btoc) (S“Z'g’leg)ed (feet btoc) | (NAVDSS feet) | (feet btoc) | (NAVDSS feet)| (feet btoc) | (NAVDSS feet) | (feet btoc) | (NAVDSS feet)
Background Wells
MWO03 Background 22.3 | 12.3-22.3 450.61 16.17 434.44 13.11 437.50 15.30 435.31 14.67 435.94
MW13 Background 19.2 9.2-19.2 452.05 16.95 435.10 13.83 438.22 15.92 436.13 15.38 436.67
DRO PLUME WELLS
MWO6A Source Area 22.7 | 12.5-225 450.73 16.55 434.18 13.55 437.18 15.82 434.91 15.19 435.54
MW12R Source Area 225 | 12.4-22.4 447.66 13.39 434.27 10.30 437.36 12.59 435.07 12.00 435.66
MW33 Source Area 20.9 | 10.8-20.8 450.64 16.42 434.22 13.36 437.28 15.65 434.99 15.02 435.62
MW37 | Downgradient | 19.4 9.3-19.3 449.94 16.02 433.92 13.60 436.34 15.41 434.53 14.82 435.12
MWS58 Source Area 18.3 8.2-18.2 447.96 13.82 434.14 11.30 436.66 13.12 434.84 NM1 NM1
MW62 Source Area 20.1 | 10.0-20.0 449.02 14.76 434.26 11.64 437.38 13.97 435.05 13.34 435.68
MW64 | Downgradient | 20.1 | 10.0-20.0 449.58 15.33 434.25 12.30 437.28 14.59 434.99 14.00 435.58
MW77 Source Area 22.7 | 12.6-22.6 452.62 18.61 434.01 15.63 436.99 17.96 434.66 17.38 435.24
MWS82 | Downgradient | 21.8 | 11.7-21.7 451.74 17.99 433.75 15.10 436.64 17.47 434.27 16.86 434.88
1,2,3-TCP Plume Wells
MWO08 Upgradient 22.2 | 12.1-22.1 453.61 18.77 434.84 15.70 437.91 17.90 435.71 17.27 436.34
MW47 Source Area 19.8 9.8-19.8 451.27 16.72 434.55 13.68 437.59 15.64 435.63 15.26 436.01
MW79 Source Area 21.6 | 11.5-215 453.45 18.79 434.66 15.77 437.68 18.05 435.40 17.47 435.98
TCE Plume Wells
MW61 Source Area 20.2 | 10.1-20.1 449.88 15.46 434.42 12.46 437.42 14.72 435.16 14.13 435.75
MW80 Upgradient 46.8 | 26.8-46.8 449.43 14.99 434.44 11.96 437.47 14.25 435.18 13.66 435.77
Sentry Wells

MW78 Sentry 37.2 | 27.2-37.2 451.66 17.31 434.35 14.27 437.39 16.58 435.08 15.87 435.79
MW91 Sentry 76.1 | 56.0-76.0 451.77 17.45 434.32 14.37 437.40 16.83 434.94 16.15 435.62

Notes:

1 The well was not sampled due to an obstruction in the well casing.

For definitions, refer to the Acronyms and Abbreviations section.
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Table3-2  2018-2022 Groundwater Sample Results - Background and DRO Plume Wells
Geochemical Parameters ROD Analytes
Plume, Well i
. / Date e ORP Dissolved Iron |Dissolved Manganese| Sulfate DRO RRO
Location ID Oxygen
(mv) (mg/L) (mg/L) (mg/L) (ne/L) (ne/L)
(mg/L)
ROD RGs? NE NE NE NE NE 1,500 1,100
6/20/2018 0.61 -74.3 14.1 0.916 43.0 230 ND(200)
9/21/2018 1.42 -92.0 12.5 0.798 44.2 270 ND(200)
MWO3 5/13/2019 0.55 -63.9 12.7 0.745 50.7 300B 180J,B
8/11/2020 0.65 41.2 13.4 0.763 14.4 ND(50) ND(200)
8/6/2021 0.24 -109.2 13.6 0.804 43.8 276 J,B 281J,B
8/8/2022 0.62 -63.8 11.2 0.685 40.6 ND(110) ND(110)
Background
6/25/2018 2.32 31.6 1.00 0.323 39.8 NA NA
9/21/2018 0.60 57.2 0.455 0.0851 57.0 NA NA
MW133 5/13/2019 0.72 32.9 1.86 0.744 41.1 NA NA
8/12/2020 0.91 198.9 0.238 0.110 41.3 NA NA
8/5/2021 0.67 22.9 0.988 0.846 49.1 NA NA
8/7/2022 2.49 -26.9 0.188) 0.401 62.4 NA NA
6/20/2018 1.15 -152.3 11.2 1.02 30.1 760 ND(200)
9/26/2018 1.51 -109.0 9.32 0.897 334 290 ND(200)
MW12R 5/14/2019 0.33 -104.1 9.90 0.906 354 330B 160J,B
8/13/2020 2.87 109.3 9.55 0.916 8.5 ND(50) ND(200)
8/5/2021 0.01 -132.2 11.5 1.07 31.3 542 J,B 549 B
8/8/2022 0.45 76.2 13.1 1.02 32.8 740 ND(110)
. 6/20/2018 45.9 3.17 4.0 25,000 ND(4,000)
Main DRO Plume 0.54 -132.0
6/20/20182 43.8 2.96 4.0 25,000 ND(4,000)
9/26/2018 43.9 3.58 6.8 39,000 ND(4,000)
1.30 -109.0
MW33 9/26/20182 42.7 3.38 7.0 43,000 ND(4,000)
5/14/2019 0.41 109.4 43.4 2.88 4.5 69,000 ) ND(20,000)
5/14/20192 ' ’ 45.0 3.06 4.1 95,000 ) ND(20,000)
8/12/2020 0.39 59,7 59.8 5.69 2.9 45,000 5,700
8/12/20202 ' ' 58.7 5.62 5.8 55,000 6,300
8/5/2021 55.1 4.47 6.12 70,300 J- 8,890
0.33 -133.3
. 8/5/20212 55.6 4.47 6.12 58,900 J- 8,160
Main DRO Plume MW33
8/9/2022 0.44 106.1 74.9 6.18 5.91 48,000 8,300
8/9/20222 ' ' 77.8 6.07 7.02 60,000 7,200
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Table 3-2

2018-2022 Groundwater Sample Results - Background and DRO Plume Wells

Geochemical Parameters ROD Analytes
L'::;?ii/n V\II;" Date D(:)S:;)gh:\d ORP Dissolved Iron |Dissolved Manganese| Sulfate DRO RRO
(mg/L) (mv) (mg/L) (mg/L) (mg/L) (ng/L) (ng/L)
ROD RGs? NE NE NE NE NE 1,500 1,100
6/20/2018 0.81 -153.2 20.2 1.37 16.6 5,300 ND(1,000)
9/26/2018 1.19 -60.4 15.2 1.03 16.4 5,300 ND(400)
MWOBA 5/16/2019 0.39 -86.5 19.5 1.18 12.5 18,000 ND(4,000)
8/12/2020 1.28 134.1 17.7 1.18 4.9 4,100 ND(1,000)
8/6/2021 0.16 -118.2 24.2 1.51 8.64 8,320 1,080 B
8/8/2022 0.41 -75.5 28.8 1.66 5.92 9,100 740
6/21/2018 163 68.5 14.0 1.13 16.8 2,300 ND(400)
6/21/20182 12.4 1.10 17.3 2,500 ND(400)
9/27/2018 15.9 1.13 19.2 3,000 ND(200)
1.60 -108.5
9/27/20182 16.0 1.14 19.2 3,600 ND(200)
MWS58 5/16/2019 0.68 675 17.5 1.10 15.8 4,500 320J,B
5/16/20192 17.4 1.06 15.7 4,500 530J,J+,B
8/12/2020 7.044 140.7 5.07 0.692 7.5 1,400 240
8/5/2021 9.425 -106.9 21.0 1.37 15.2 3,210B 710 B
The well was not sampled in August 2022 due to an obstruction in the well casing.
6/21/2018 1.17 97.70 ND(0.03) 0.159 29.1 1,000 ND(200)
9/26/2018 1.34 68.10 ND(0.03) 0.255 32.3 950 ND(200)
MW37 5/14/2019 0.70 66.90 0.0774B 1.11 27.9 1,400 210J,B
(downgradient) 8/12/2020 6.334 140.8 0.0585B 0.0380 32.2 290 ND(200)
8/6/2021 0.92 117.7 ND(0.3) 0.1110 12.6 236 J,B ND(250)
8/8/2022 2.55 147.9 ND (0.05) 0.000553 B 8.07 ND(110) ND(110)
6/21/2018 0.38 14.5 1.46 1.39 46.0 310 ND(200)
9/27/2018 0.55 18.2 1.54 1.27 48.5 1,500 ND(200)
Isolated DRO MWE2 5/14/2019 0.63 165.1 0.127 1.43 79.5 450 310J,B
Plumes 8/12/2020 0.95 100.1 0.026 J,B 0.832 27.8 250 ND(200)
8/5/2021 8.24° 83.9 ND(0.3) 1.37 67.1 429 J,B 791 B
8/9/2022 0.92 168.3 ND (0.05) 1.03 50.1 ND(99) ND(99)
MWe64 6/21/2018 2.38 -15.70 2.78 0.415 12.8 ND(50) ND(200)
'S°|;|ted DRO (downgradient 9/27/2018 1.81 -28.50 1.59 0.359 18.4 ND(50) ND(200)
umes of MW62) 5/16/2019 0.47 -37.4 2.92 0.423 9.4 ND(50) ND(200)
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Table 3-2  2018-2022 Groundwater Sample Results - Background and DRO Plume Wells

Geochemical Parameters ROD Analytes
L'::;?ii/n V\II;" Date D(:)S:;)gh:\d ORP Dissolved Iron |Dissolved Manganese| Sulfate DRO RRO
(mg/L) (mv) (mg/L) (mg/L) (mg/L) (mns/L) (mns/L)
ROD RGs? NE NE NE NE NE 1,500 1,100
8/13/2020 10.94 123.7 0.0585B 0.0379 32.2 290 ND(200)
8/6/2021 0.20 -71.3 2.43 0.322 11.1 ND(306) 325J,B
8/8/2022 2.13 131.8 0.31 0.186 15.8 ND(100) ND(100)
6/21/2018 0.42 47.6 0.251 1.11 64.3 7,800 ND(1,000)
9/27/2018 0.10 19.9 ND(0.03) 0.667 53.9 4,600 ND(200)
MW77 5/15/2019 NM NM 0.0767 B 0.956 55.7 7,800 ND(2,000)
8/12/2020 2.74 155.7 0.0214B,J 0.617 45.9 5,000 ND(2,000)
8/6/2021 0.23 119.4 ND(0.3) 0.583 42.1 1,380B 696 B
8/8/2022 0.7 138.3 0.064 B 0.526 44.9 3,300 360
6/21/2018 1.87 126.1 ND(0.03) 0.0875 33.2 140 ND(200)
9/27/2018 1.57 61.10 ND(0.03) 0.0244 43.0 ND(50) ND(200)
(dom\g’rﬁiem 5/14/2019 0.68 1020 | 0.02441B 0.265 13.7 2108 13018
of MW77) 8/12/2020 5.164 148.8 0.0607 B 0.0250 11.2 ND(50) ND(200)
8/6/2021 10.9° 139.6 ND(0.3) 0.079 24.9 ND(300) 367J,B
8/8/2022 2.17 147.9 ND (0.05) 0.0104 24 ND(100) ND(100)
Notes:

For definitions, refer to Acronyms and Abbreviations section

NE = not established

Red and bold results exceed RGs

Gray shaded results are non-detect with LODs that exceed the RG

1 RG established in the OU6 ROD

2 Sample is a field duplicate of the sample immediately preceding.

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

4 Elevated DO concentrations in select wells in 2020 were due to a malfunctioning DO probe isolated to a single instrument.

5 Elevated DO concentrations in select wells in 2021 was due to the presence of air bubbles in the purge water caused by operator error.
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. If result is biased low or high, it is specified as "J-" and "J+".
ND - not detected (LOD presented in parentheses)
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Table3-3  2018-2022 Groundwater Sample Results - TCP and TCE Plume Wells
Geochemical Parameters ROD Analytes (T CEI\[l)oer;-r:(c:j):t:):aII?yr:)?ucts)
L':::i?){\ V\{;" Date Dissolved o Dissolved Dissolved Sulfate TCP TCE cis-1,2- |trans-1,2- VinYl
Oxygen (mv) Iron Manganese (mg/L) (g/L) (g/L) DCE DCE Chloride
(mg/L) (mg/L) (mg/L) (mg/V) | (mg/L) | (ug/L)
ROD RG!2 NE NE NE NE NE 0.12 5 702 1002 22
6/25/2018 2.32 31.6 1.00 0.323 39.8 ND(0.005) NA NA NA NA
9/21/2018 0.60 57.2 0.455 0.0851 57.0 ND(0.005) NA NA NA NA
5/13/2019 0.72 329 1.86 0.744 41.1 ND(0.005) NA NA NA NA
Background MW13
8/12/2020 0.91 198.9 0.238 0.110 41.3 ND(0.005) NA NA NA NA
8/5/2021 0.67 22.9 0.988 0.846 49.1 ND(0.005) NA NA NA NA
8/8/2022 2.49 -26.9 0.1881J 0.401 62.4 ND(0.005) NA NA NA NA
6/22/2018 1.94 818 0.0380J 0.0211 37.1 0.28 NA NA NA ND(0.02)
6/22/20183 ND(0.04) 0.0189 35.9 0.28 NA NA NA ND(0.02)
9/21/2018 4.3 532 ND(0.03) 0.0295 J+ 39.5 0.19 NA NA NA ND(0.02)
9/21/20183 ND(0.03) 0.0311 J+ 39.4 0.20 NA NA NA ND(0.02)
MW47 5/13/2019 101 144.1 0.0483 ) 0.148 36.7 0.30 NA NA NA ND(0.02)
5/13/20193 0.03531J 0.146 32.6 0.31 NA NA NA ND(0.02)
8/11/2020 6.88% 114.8 ND(0.03) J- 0.004 39.9 0.27 NA NA NA ND(0.02)
8/5/2021 1.62 39.0 ND(0.3) 0.031 36.2 0.22 NA NA NA NA
8/7/2022 1.57 148.9 ND (0.05) 0.0275 44.5 0.27 NA NA NA ND(0.03)
6/20/2018 1.40 -21.2 3.34 0.612 30.9 1.2 NA NA NA ND(0.02)
P-Iruc:\e 9/26/2018 1.51 -8.7 1.88 0.496 42.3 1.6 NA NA NA ND(0.02)
MW79 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)
8/4/2021 0.45 0.646 3.49 0.509 33.3 0.80 NA NA NA NA
8/8/2022 1.6 128.6 0.887 0.406 50.3 2.2 NA NA NA ND(0.03)
6/20/2018 1.39 117.1 ND(0.03) 0.0047J 31.8 ND(0.005) NA NA NA ND(0.02)
9/26/2018 1.66 123.6 ND(0.03) 0.0026 J,B 31.9 0.062 NA NA NA ND(0.02)
MWO8 5/13/2019 2.21 141.8 0.0146J 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)
8/5/2021 2.69 71.7 ND(0.3) 0.716J 54.5 0.016 NA NA NA NA
8/7/2022 3.97 139.7 ND (0.05) 0.00128 B 51.9 0.006 NA NA NA ND(0.03)
MW61 6/22/2018 0.84 26.9 12.2 1.87 40.5 ND(1.0) 0.731) 5.0 5.9 ND(0.3)
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Table 3-3

2018-2022 Groundwater Sample Results - TCP and TCE Plume Wells

Non-ROD Analytes

Geochemical Parameters ROD Analytes (TCE Degradation Products)
L':::i?){\ V\{;" Date Dissolved o Dissolved Dissolved Sulfate TCP TCE cis-1,2- |trans-1,2- VinYl
Oxygen (mv) Iron Manganese (mg/L) (g/L) (g/L) DCE DCE Chloride
(mg/L) (mg/L) (mg/L) (mg/V) | (mg/L) | (ug/L)
ROD RG!2 NE NE NE NE NE 0.12 5 702 1002 22
6/22/20183 NA NA NA ND(1.0) 0.791) 4.5 6.2 ND(0.3)
9/21/2018 158 585 9.19 2.07 44.5 ND(1.0) 1.0 J- 6.7 J- 6.2 J- ND(0.3)
9/21/20183 NA NA NA ND(1.0) 0.99) 5.9 5.5 ND(0.3)
5/14/2019 0.43 68.4 10.5 1.44 40.2 ND(0.005) NA NA NA 0.42
5/14/20193 NA NA NA ND(0.005) NA NA NA 0.40
8/27/2019 075 cce NA NA NA ND(1.0) ND(0.3) | 6.1+ 6.5 1+ ND(0.3)
8/27/20193 NA NA NA ND(1.0) 0.67 J,J+ 6.9 J+ 7.0 J+ ND(0.3)
8/11/2020 0.50 1511 6.21 1.11 46.9 ND(0.005) | ND(0.3) 4.5 4.8 ND(0.02)
8/11/20203 6.37 1.12 42.1 ND(0.005) 1.3 4.6 5.0 ND(0.02)
TCE 8/5/2021 0.28 106.4 9.01 J+ 1.57 41.0 ND(0.005) 1.1 7.5 7.1 ND(0.08)
Plume 8/5/20213 9.00 J+ 1.58 40.8 ND(0.005) 1.1 7.8 7.5 ND(0.08)
8/8/2022 0.73 138.2 8.98 1.63 51.8 ND(0.005) 1.0 5.5 6.2 0.21
8/8/20223 8.87 1.67 67.8 ND(0.005) 1.0 5.4 6.3 0.22
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)
5/15/2019 0.24 -100.4 10.6 0.812 31.8 ND(0.005) NA NA NA ND(0.02)
MWS0 | 8/27/2019 0.38 11121 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 0.754 321 ND(0.005) | ND(0.3) | ND(0.3) | ND(0.3) | ND(0.02)
8/5/2021 0.07 -130.1 10.1 0.919 31.2 ND(0.005) | ND(0.5) | ND(0.5) | ND(0.5) | ND(0.08)
8/8/2022 0.72 88 10.9 0.829 34.1 ND(0.005) | ND(0.2) | ND(0.5) | ND(0.5) | ND(0.3)
6/22/2018 0.94 -150.2 NA NA NA ND(0.005) NA NA NA ND(0.02)
9/20/2018 1.51 -127.6 NA NA NA ND(0.005) NA NA NA ND(0.02)
Sentry MW78 5/13/2019 0.37 -110.0 NA NA NA ND(0.005) NA NA NA ND(0.02)
Wells 8/11/2020 0.89 135.4 NA NA NA ND(0.005) NA NA NA ND(0.02)
8/4/2021 0.12 -115.5 NA NA NA 0.00418 ) NA NA NA NA
8/7/2022 0.66 118 NA NA NA 0.0038 ) NA NA NA ND(0.03)
Sentry MWoL1 6/25/2018 0.63 -159.2 NA NA NA ND(0.005) NA NA NA ND(0.02)
Wells 9/21/2018 0.55 -118.9 NA NA NA ND(0.005) NA NA NA ND(0.02)
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Table3-3  2018-2022 Groundwater Sample Results - TCP and TCE Plume Wells
. Non-ROD Analytes
Geochemical Parameters ROD Analytes (TCE Degradation Products)
L'::;]iiln V\{;" Date Dissolved o Dissolved Dissolved Sulfate TCP TCE cis-1,2- |trans-1,2- VinYI
Oxygen (mv) Iron Manganese (mg/L) (ng/L) (ng/L) DCE DCE Chloride
(mg/L) (mg/L) (mg/L) HE HE (ng/L) | (ung/L) (ng/L)
ROD RG!2 NE NE NE NE NE 0.12 5 702 1002 22

5/13/2019 0.73 -120.2 NA NA NA ND(0.005) NA NA NA ND(0.02)
8/11/2020 0.90 1225 NA NA NA ND(0.005) NA NA NA ND(0.02)
8/4/2021 0.11 -137.5 NA NA NA ND(0.005) NA NA NA NA
8/7/2022 3.63 130.9 NA NA NA ND(0.005) NA NA NA ND(0.03)

Notes:

For definitions, refer to Acronyms and Abbreviations section

Red and bold results exceed RGs

Gray shaded results are non-detect with LODs that exceed the RG

1 RG 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.

4 Elevated DO concentrations in select wells in 2020 were due to a malfunctioning DO probe isolated to a single instrument.

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. If result is biased low or high, it is specified as "J-" and "J+".

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 along with geometric regression time-series 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 2022 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 toward achieving the RAOs described in the OU6 ROD (USAG
Alaska 2014). The analysis tools and decision criteria are consistent with the previous analyses and
recommendations from the remedial design/remedial action 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), sampling location optimization (for well redundancy), and sampling frequency optimization. The
Mann-Kendall trends, spatial moment analysis, sampling location optimization, and sampling frequency
optimization were calculated using the MAROS software developed by the Air Force Center for
Engineering and the Environment (2006).

The Groundwater Statistics Tool developed by the EPA (EPA 2014b) was used to evaluate progress to the
attainment stage of cleanup a particular COC by calculating the 95 percent upper confidence limit (UCLgs)
on the mean. For wells with decreasing trends, the tool can predict when attainment starts. EPA
recommends a minimum of eight data points in the attainment stage 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
attainment for eight sampling events, 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 begin
attainment based on the UCLgs. 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), sampling location optimization, and sampling
frequency optimization. The evaluation of RRO consisted of Mann-Kendall trends in individual wells only,
since RRO has been detected above the RG 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 RG exceedances of DRO and/or RRO since 2007.
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Table 4-1 Mann-Kendall Trend Results for the DRO Plumes

well ID Relative Plume Analvte Mann-Kendall Coefficient of Trend Mann-Kendall
Location vt Statistic Variation Confidence Trend?
Main DRO Plume Wells
DRO -70 0.94 98.8% Decreasing
MW12R Upgradient
RRO -16 1.17 68.5% No Trend
DRO 98 0.70 99.9% Increasing
MW33 Source Area
RRO 81 1.14 99.6% Increasing
MWO06A Downgradient DRO 31 0.51 81.5% No Trend
MW582 Downgradient DRO 17 0.39 71.0% No Trend
Isolated DRO Plume Wells
DRO 33 2.52 89.4% No Trend
MW62 Source Area
RRO 19 2.27 71.8% No Trend
DRO 36 1.34 88.8% No Trend
MW77 Source Area
RRO -16 1.21 69.8% No Trend
Notes:

1 The previous year trend is shown in parenthesis if there was a change.

2 MWS58 was not sampled in 2022 and is presented for consistency with the 2021 monitoring report.
BOLD indicates the concentration was above the RG in 2022.

For definitions, refer to the Acronyms and Abbreviations section.

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 no trend in the
downgradient wells (MWO06A and MW58). MW33 has had the highest DRO concentrations within the main
DRO plume, with concentrations consistently more than an order of magnitude higher than the RG. This
suggests that the well is located in an area with residual NAPL in the soil that continues to be solubilized
in the groundwater. MWO6A, located immediately downgradient of MW33, had no trend according to the
Mann-Kendall analysis. Although not shown in Table 4-1, the DRO detections in further downgradient well
MW?37 are consistently below the RG and was non-detect for DRO in 2022. This provides evidence that
the main DRO plume is not expanding at a significant rate.

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 RG in this well,
with the highest concentration to date observed in the 2021 sampling event. RRO is either not detected
or detected at trace concentrations in the upgradient and downgradient wells, with the exception of
downgradient well MWOGA. In 2022, RRO was reported below the RG at 740 pg/L in MWOGA.

The DRO concentrations within the isolated DRO plumes exhibit no trend in well MW77 and in MW62. In
MW62, DRO and RRO have been detected at or below the RG in 11 consecutive sampling events (including
2022). 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
RG.

The DRO concentrations in MW77 exhibit no trend and were above the RG for four consecutive sampling
events between 2018 and 2020, marginally below the RG in 2021, and above the RG in 2022. The sampling
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events between 2018 and 2020 were the longest string of consecutive sampling events with DRO
exceedances; however, the DRO concentrations in downgradient well MW82 were non-detect in 2022.

The Mann-Kendall analysis did not identify a trend for RRO in MW62 and MW77 due to the low number
of detections in the dataset.

4.2.2 DRO Trend Analysis Using EPA Groundwater Statistics Tool

Geometric regression analysis and estimation of the time to reach attainment 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

Number of UCLYS Has RG Been Year Expected To Achieve RG Based
Well ID Trend Result Data Points (mg/L) Achieved? on UCL95?
6 : (“Attainment Complete”)!
MW12R Decreasing 20 7.2 No 2022

Notes:

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).

For definitions, refer to the Acronyms and Abbreviations section.

The geometric regression plot is presented on Graph 4-1 and shows that DRO concentrations were
expected to achieve the RG 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 UCLgs indicates that
statistical attainment (defined by EPA as “Attainment Complete”) of the RG was achieved in 2022. This is
an estimated date based on the data collected after remediation was completed in 2015. However, the
EPA statistics tool shows that the RG has not been achieved (Table 4-2) and is most likely caused by the
high concentration (14 mg/L) observed during the September 2016 sampling event. Although the RG has
not been achieved under the EPA statistics tool use of the UCLgs, there are six consecutive samples events
below RG (2018 through 2022). EPA guidance requires at least eight data points to determine if attainment
is complete; therefore, beginning in 2024 the analyses could be conducted to determine if attainment is
complete at this well for DRO.
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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 2022 sampling event was used to evaluate
plume trends. This includes the main DRO plume wells (MWO06A, MW12R, and MW33) 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) Stable

Second Moment (Plume Spread)

Parallel to Groundwater Flow
Perpendicular to Groundwater Flow

Probably Decreasing
Probably Decreasing

Notes:

1 Based on monitoring results between 2016 and 2022.
For definitions, refer to the Acronyms and Abbreviations section.
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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 stable
trend in the distance from the source to the center of mass since 2016. Between 2017 and 2022 the center
of mass has varied between 142 and 214 feet from the source.

The second moment results indicate probably decreasing trends in the plume spread parallel and
perpendicular to groundwater flow. These results suggest there is no significant downgradient migration
of DRO above the RG from the source area, since no exceedances of the RG for DRO have been observed
outside of the four wells that are associated with the main DRO plume.

424 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 recommend
removal of MW37 and MW58 from the monitoring network. However, MW37 does play a key role in the
downgradient edge of the plume.

The sampling frequency evaluation showed that biennial sampling was recommended for 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 2022 were slightly lower than the 2021 sampling event, and in
general, DRO concentrations were similar to 2021. 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.

Table4-4 Mann-Kendall Trend Results for the TCP Plume, MW47 and MW79
Relative Plume Mann-Kendall Coefficient of Trend
LGl Location GUELYE Statistic Variation Confidence UCC
Mw47 Downgradient TCP -63 0.55 98.6% Decreasing
MW79 Source Area TCP 55 1.03 98.0% Increasing
Notes:

BOLD indicates the concentration was above the RG in 2022.
For definitions, refer to the Acronyms and Abbreviations section.
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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 RG in both wells during 2022
and have been consistently detected above the RG since analysis began in 2007. However, TCP has
remained below the RG 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.

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 RG exceedances between 2007 and 2012. Mann-Kendall analysis was not performed due to the
frequency of non-detect results. 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

Y E Achi R
Trend Number of UClLgs Has RG been L2 Gl LIl UL
LGl Result Data Points (ng/L) Achieved? R Iy
He : (“Attainment Complete”)!
MW47 Decreasing 20 0.39 No 2048
MWO08 Decreasing 21 0.20 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 4-2) for MW47. The geometric
regression plot for MWO08 can be found in Appendix E.

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 RG in 2032 (identified in the graph as “Remediation
Complete”, also defined by EPA as “Attainment Start”). The geometric regression plot for MW47 based
on the UCLgs indicates that statistical attainment (defined by EPA as “Attainment Complete”) of the RG
could be achieved by 2048 if the present trend continues. A decreasing trend is also observed in MWO0S,
using data from 2007 through 2022 and last 10 data points are below the based (geometric regression can
be found in Appendix E).
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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.

Table4-6 Mann-Kendall Trend Results for the TCE Plume, MW61

Mann-K ]
Well ID Analyte ann .er'Ida Coefficient of Variation Trend Confidence Trend
Statistic
MWe61 TCE -139 1.04 100% Decreasing

Note:
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.
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Table4-7 Cleanup Complete Evaluation for TCE in MW61
Well ID Trend Result Number of Data UCLss ACHIEVE RG?
Points? (ng/L)
MWe61 Decreasing 14 1.85 Yes
Notes:

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

Gray shading indicates the RG has been achieved and will continue to achieve at UCLgs
1 Number of data points represents the attainment phase.
For definitions, refer to the Acronyms and Abbreviations section.

The cleanup complete evaluation was completed using results from the attainment phase, or when TCE
concentrations remained below the RG beginning in 2011 and continuing 2022. This indicates that the TCE
RG has been achieved in accordance with EPA requirements (EPA 2014b) based on eight or more
consecutive results below the RG. The data set also shows the UCLgs is less than the RG and a decreasing
trend is observed. The time-series results from MW61 are reasonably described by a first-order decay
regression curve with a half-life of 3 years (Graph 4-3). The UCLgs of the regression curve confirms RGs

were met at MW61.

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 2022 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 similar to those measured in 2021, likely
due to the similar groundwater elevations encountered during the 2022 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
RG, 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 (met
in 2022 based on geometric regression) 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
RGin 2022 and has only exceeded the RG once since 2012. Assuming DRO remains below the RG in MW62
in 2023, the cleanup attainment timeframe could be calculated following the EPA guidance (EPA 2014b).
DRO concentrations in MW77, while highly variable, exceeded the RG from the 2018 through 2020 and
again in 2022 sampling events, but did not exceed the RG in the 2021 sampling event.

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 RG. TCP concentrations in MW47 have a decreasing Mann-Kendall trend
while MW?79 has an increasing trend. TCP has remained below the RG in surrounding wells, suggesting
minimal plume spread from the source area has occurred. Natural attenuation processes of dilution and
dispersion are expected to lower concentrations in downgradient monitoring well MW47, and the UCLgs
indicates statistical attainment (defined by EPA as “Attainment Complete”) of the RG in 2048. 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 RG since 2011, and TCE has never exceeded the RG
in MW80 and has not been detected since 2010. This indicates that the TCE RG has been achieved in
accordance with EPA requirements (EPA 2014b) based on eight or more consecutive results below the RG.
Statistical analysis shows a continued decreasing trend at MW61, and the UCLgs of the regression curve
suggests that RGs were met in 2016.
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5.4 Recommendations
It is recommended that consideration be made to remove the well listed from the OU6 monitoring well
program:

e DRO plume well MW58: The redundancy evaluation recommends removal of MW58 from the
monitoring network; however, MW58 had an obstruction caused by pinched tubing within a
shifted well casing in 2022, could not be sampled, and is therefore not recommended for

replacement.

Wells MW61, MW80, MW03, and MW13 will not be sampled in 2023. No other changes to the monitoring
program are recommended at this time.
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Table A-1 Groundwater Sample Summary
0OUG6 - Fort Wainwright, Alaska

SW8260 SW8260SIM AK102/103 E300.0 SW6020
(VOCs) (TCP+VC) (DRO/RRO) (Sulfate) (Fe/Mn)
Location Depth to Water Sample Sample Sample . QcC Cooler Cooler
Source D (btoc) ID Date Time S Matrix Type ek Name Date G 1x250mI| HDPE
3xVOA, 3xVOA, 2x1L AG, 1x250ml HDPE, HNO3 (<6°C) ’
HCI (<6°C) HCI (<6°C) HCI (<6°C) None (<6°C) (Field Filtered)
Background MWO03 14.67 22FWOUBWGO01 8/8/2022 10:38 SS WG N 2022FWSM61 Kerry Blue 8/11/2022 | 22H153 X X X
Background MW13 15.38 22FWOUBWG02 8/7/2022 15:41 CE WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X
Background MW13 15.38 22FWOUBWG02 8/7/2022 15:41 CE WG N 2022FWSM63 Yorkipoo 8/11/2022 | 22H153 X X
DRO plume MWO06A 15.19 22FWOUBWG03 8/8/2022 16:03 SS WG N 2022FWSM62 Maltese 8/11/2022 | 22H153 X X X
DRO plume MW12R 12.00 22FWOUBWG04 8/8/2022 13:29 AA WG N 2022FWSM61 Kerry Blue 8/11/2022 | 22H153 X X X
DRO plume MW33 15.02 22FWOUBWG05 8/9/2022 13:43 SS WG N/MS/MSD 2022FWSM63 Yorkipoo 8/11/2022 | 22H153 X X X
DRO plume MW33 15.02 22FWOUBWG06 8/9/2022 13:43 SS WG FD of 22FWOUBW G05 2022FWSM63 Yorkipoo 8/11/2022 | 22H153 X X X
DRO plume MW37 14.82 22FWOUBWG07 8/8/2022 13:03 SS WG N 2022FWSM61 Kerry Blue 8/11/2022 | 22H153 X X X
DRO plume MW62 13.34 22FWOUBWG09 8/9/2022 12:08 SS WG N 2022FWSM62 Maltese 8/11/2022 | 22H153 X X X
DRO plume MW64 14.00 22FWOUBWG10 8/8/2022 14:54 AA WG N 2022FWSM62 Maltese 8/11/2022 | 22H153 X X X
DRO plume MW77 17.38 22FWOUBWG11 8/8/2022 14:23 SS WG N 2022FWSM61 Kerry Blue 8/11/2022 | 22H153 X X X
DRO plume MW82 16.86 22FWOUBWG12 8/8/2022 11:53 SS WG N 2022FWSM61 Kerry Blue 8/11/2022 | 22H153 X X X
1,2,3-TCP Plume MWO08 17.27 22FWOUBWG13 8/7/2022 11:21 AA WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X
1,2,3-TCP Plume MWO08 17.27 22FWOUBWG13 8/7/2022 11:21 AA WG N 2022FWSM63 Yorkipoo 8/11/2022 | 22H153 X X
1,2,3-TCP Plume MW47 15.26 22FWOUBWG14 8/7/2022 13:52 CE WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X X
1,2,3-TCP Plume MW79 17.47 22FWOUBWG15 8/8/2022 10:34 AA WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X X
TCE Plume MW61 14.13 22FWOUBWG16 8/8/2022 16:00 AA WG N/MS/MSD 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X X X
TCE Plume MW61 14.13 22FWOUBWG17 8/8/2022 16:00 AA WG FD of 22FWOUBWG16 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X X X
TCE Plume MW80 13.66 22FWOUBWG18 8/8/2022 12:10 AA WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X X X
Sentry MW78 15.87 22FWOUBWG19 8/7/2022 12:41 AA WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X
Sentry MW91 16.15 22FWOUBWG20 8/7/2022 15:36 AA WG N 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X
N/A TB-080722 N/A 22FWOU6TB12 8/7/2022 8:00 CE wQ B 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X
N/A WQ-080822 N/A 22FWOUBWQO1 8/8/2022 18:00 AA/SS wQ EB 2022FWSM64 Labradoodle 8/11/2022 | 22H153 X X
N/A WQ-080822 N/A 22FWOUBWQO1 8/8/2022 18:00 AA/SS wQ EB 2022FWSM62 Maltese 8/11/2022 | 22H153 X X X
N/A WQ-080922 N/A 22FWOUBWQ02 8/9/2022 18:00 AA/SS wQ EB 2022FWSM62 Maltese 8/11/2022 | 22H153 X X X
Notes:

All samples are associated with NPDL 22-022.
All samples were submitted to EMAX and analyzed on a standard turnaround time (30 days).
All samples were stored in refrigerators (<6°C) and/or chilled with gel ice during transit (via AK Air Cargo and courier) until arrival at the laboratory. Refer to Table B-1 for cooler temperatures.

°C = degree(s) Celsius
AG = amber glass

btoc = below top of casing

CoC = chain-of-custody

DRO = diesel-range organics

EB = equipment blank

EMAX = EMAX Laboratories of Torrance, CA

FD = field duplicate
Fe =iron

HCL = hydrochloric acid

HDPE = high-density polyethylene

HNO3 = nitric acid

mL = milliliter(s)

Mn = manganese

MS/MSD = matrix spike/matrix spike duplicate
N = normal (primary) sample

NPDL = North Pacific Division Laboratory

RRO = residual-range organics

SDG = sample delivery group

TB = trip blank

TCE = trichloroethylene

TCP = 1,2,3-trichloropropane
VOA =volatile organic analysis
VOC = volatile organic compound

VC = vinyl chloride
WG = groundwater

WQ = water quality control sample
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Table A-2 Background Groundwater Analytical Data

0OUG6 - Fort Wainwright, Alaska

Location ID MWO03
Sample ID 22FWOUBWG01
SDG 22H153
Lab Sample ID 22H153-10
Matrix WG
Sample Type N
Screen Interval (feet) 12.3-22.3

Sample Date/Time

8/8/2022 10:38

MW13
22FWOUBWG02
22H153
22H153-04
WG
N
9.2-19.2
8/7/2022 15:41

Analyte | Method | oueres' |  EPAMCL*®
General Chemistry (ug/L)
Sulfate |  E3000 | - | - 40,600 [1,250] | 62,400 [1,250]
Hydrocarbons (ug/L)
C10-C25 DRO AK102 1,500 1,500 ND [110] -
C25-C36 RRO AK103 1,100 1,100 ND [110] -
Metals (ug/L)
Iron 6020A - - 11,200 [50] 188 [50] J
Manganese 6020A -- - 685 [0.5] 401 [0.5]
VOCs (ug/L)
1,2,3-Trichloropropane 8260B-SIM 0.12 - -- ND [0.005]
Vinyl Chloride 8260B-SIM - 2 - ND [0.03]

Notes:

' OU6 Remedial Goals (USACE 2022b) for COCs.
% EPA MCL (EPA 2009)

% 18AACT5 Table C Groundwater Human Health Cleanup Level (ADEC 2021) for DRO and RRO.
-- = Not analyzed or not applicable

ug/L = microgram(s) per liter

COC = contaminant of concern

FD = field duplicate

N = normal sample

SDG = sample delivery group

WG = groundwater

Data Qualifer Definitions:

J = The reported result was an estimated value with an unknown bias.

J+ = The result was an estimated quantity, but the result may be biased high.

J- = The result was an estimated quantity, but the result may be biased low.

B = Analyte result is considered a high estimated value due to contamination present in an associated blank.

Cell Formatting:
Detected Analyte

Result exceeded OU6 RGs

Result exceeded EPA MCL or ADEC CUL
Nondetect value exceeded OU6 RGs or EPA MCL
Bracketed number [X.X] is the limit of detection
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Table A-3 DRO Groundwater Analytical Data
OUG6 - Fort Wainwright, Alaska

Location ID
Sample ID

Lab Sample ID
Matrix
Sample Type

Screen Interval (feet)
Sample Date/Time

Analyte

Method |

Ou6RGs' | EPAMCL?®

MWOGBA
22FWOUBWG03
22H153
22H153-18
WG
N
12.4-22.4
8/8/2022 16:03

MW12R
22FWOUBWG04
22H153
22H153-13
WG
N
12.6-22.6
8/8/2022 13:29

MW33
22FWOUBWG05
22H153
22H153-19
WG
N
11-21
8/9/2022 13:43

MW33 MW37
22FWOUBWG06 | 22FWOUBWGO07
22H153 22H153
22H153-20 22H153-12
WG WG
FD N

1-21 9.7-19.7

8/9/2022 13:43

8/8/2022 13:03

MW62
22FWOUBWG09
22H153
22H153-15
WG
N
10-20
8/9/2022 12:08

MW64
22FWOUBWG10
22H153
22H153-17
WG
N
10-20
8/8/2022 14:54

MW77
22FWOUBWG11
22H153
22H153-14
WG
N
12.6-22.6
8/8/2022 14:23

MW82
22FWOUBWG12
22H153
22H153-11
WG
N
1.7-21.7
8/8/2022 11:53

General Chemistry (pg/L)

Sulfate E300.0 | - - | 5920[250] | 32,800[1,250] | 5,910[250] | 7,020[250] | 8,070[250] | 50,100 [1,250] | 15,800 [250] | 44,900 [1,250] | 24,000 [500]
Hydrocarbons (ug/L)

C10-C25 DRO AK102 1,500 1,500 9,100 [95] 740 [110] 48,000 [490] 60,000 [490] ND [110] ND [99] ND [100] 3,300 [98] ND [100]
C25-C36 RRO AK103 1,100 1,100 740 [95] ND [110] 8,300 [99] 7,200 [98] ND [110] ND [99] ND [100] 260 [98] J ND [100]
Metals (pg/L)

Iron 6020A - - 28,800 [250] 13,100 [50] 74,900 [250] 77,800 [250] ND [50] ND [50] 310 [50] 64 [50] B ND [50]
Manganese 6020A - - 1,660 [2.5] 1,020 [0.5] 6,180 [2.5] 6,070 [2.5] 0.553 [0.5] B 1,030 [0.5] 186 [0.5] 526 [0.5] 10.4 [0.5]
Notes:

' OU6 Remedial Goals (USACE 2022b) for COCs.

2 EPA MCL (EPA 2009)
3 18AACT75 Table C Groundwater Human Health Cleanup Level (ADEC 2021) for DRO and RRO.
-- = Not analyzed or not applicable
ug/L = microgram(s) per liter

COC = contaminant of concern

FD = field duplicate
N = normal sample

SDG = sample delivery group

WG = groundwater

Data Qualifer Definitions:

J = The reported result was an estimated value with an unknown bias.

J+ = The result was an estimated quantity, but the result may be biased high.
J- = The result was an estimated quantity, but the result may be biased low.
B = Analyte result is considered a high estimated value due to contamination present in an associated blank.

Cell Formatting:
Detected Analyte

Result exceeded OU6 RGs

Result exceeded EPA MCL or ADEC CUL
Nondetect value exceeded OU6 RGs or EPA MCL
Bracketed number [X.X] is the limit of detection
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Table A-4 1,2,3-Trichloropropane Groundwater Analytical Data
OUG6 - Fort Wainwright, Alaska

Location ID MWO08 MwW47 MW79
Sample ID 22FWOUBWG13 22FWOUBWG14 22FWOUBWG15
SDG 22H153 22H153 22H153
Lab Sample ID 22H153-01 22H153-05 22H153-06
Matrix WG WG WG
Sample Type N N N
Screen Interval (feet) 12.1-221 9.8-19.8 11.6-21.6
Sample Date/Time 8/7/2022 11:21 8/7/2022 13:52 8/8/2022 10:34
Analyte | Method | ousRGs' | EPA MCL?
General Chemistry (ug/L)
Sulfate E300.0 | - | - | 51,900 [1,250] | 44,500 [1,250] | 50,300 [1,250]
Metals (ug/L)
Iron 6020A - - ND [50] ND [50] 887 [50]
Manganese 6020A - - 1.28 [0.5] B 27.4[0.5] 406 [0.5]
VOCs (ug/L)
1,2,3-Trichloropropane 8260B-SIM 0.12 - 0.063 [0.005] 0.27 [0.005] 2.2 [0.005]
Vinyl Chloride 8260B-SIM - 2 ND [0.03] ND [0.03] ND [0.03]
Notes:

' OU6 Remedial Goals (USACE 2022b) for COCs.

2 EPA MCL (EPA 2009)

-- = Not analyzed or not applicable

ug/L = microgram(s) per liter

COC = contaminant of concern

FD = field duplicate
N = normal sample

SDG = sample delivery group

WG = groundwater

Data Qualifer Definitions:

J = The reported result was an estimated value with an unknown bias.

J+ = The result was an estimated quantity, but the result may be biased high.

J- = The result was an estimated quantity, but the result may be biased low.

B = Analyte result is considered a high estimated value due to contamination present in an associated blank.

Cell Formatting:
Detected Analyte

Result exceeded OU6 RGs

Result exceeded EPA MCL

Nondetect value exceeded OU6 RGs or EPA MCL
Bracketed number [X.X] is the limit of detection
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Table A-5 Trichloroethene Groundwater Analytical Data
OUG6 - Fort Wainwright, Alaska

Location ID MW61 MW61 MW80
Sample ID 22FWOUBWG16 22FWOUBWG17 22FWOUBWG18
SDG 22H153 22H153 22H153
Lab Sample ID 22H153-07 22H153-08 22H153-21
Matrix WG WG WG
Sample Type N FD N
Screen Interval (feet) 10.1-20.1 10.1-20.1 36.8-46.8
Sample Date/Time 8/8/2022 16:00 8/8/2022 16:00 8/8/2022 12:10
Analyte Method | oué RGs' EPA MCL?
General Chemistry (ug/L)
Sulfate E300.0 - - | 51,800 [1,250] | 67,800 [1,250] | 34,100 [1,250]
Metals (ug/L)
Iron 6020A - - 8,980 [50] 8,870 [50] 10,900 [50]
Manganese 6020A - - 1,630 [0.5] 1,670 [0.5] 829 [0.5]
VOCs (ug/L)
1,1,1,2-Tetrachloroethane 8260B - - ND [0.2] ND [0.2] ND [0.2]
1,1,1-Trichloroethane 8260B - 200 ND [0.2] ND [0.2] ND [0.2]
1,1,2,2-Tetrachloroethane 8260B - - ND [0.2] ND [0.2] ND [0.2]
1,1,2-Trichloroethane 8260B - 5 ND [0.2] ND [0.2] ND [0.2]
1,1-Dichloroethane 8260B - - ND [0.2] ND [0.2] ND [0.2]
1,1-Dichloroethene 8260B - 7 ND [0.2] ND [0.2] ND [0.2]
1,1-Dichloropropene 8260B - - ND [0.2] ND [0.2] ND [0.2]
1,2,3-Trichlorobenzene 8260B - - ND [0.3] ND [0.3] ND [0.3]
1,2,3-Trichloropropane 8260B 0.12 - ND J0.5] ND [0.5] ND J0.5]
1,2,3-Trichloropropane 8260B-SIM 0.12 - ND [0.005] ND [0.005] ND [0.005]
1,2,4-Trichlorobenzene 8260B - 70 ND [0.3] ND [0.3] ND [0.3]
1,2,4-Trimethylbenzene 8260B - - ND [0.5] ND [0.5] ND [0.5]
1,2-Dibromo-3-Chloropropane 8260B -- 0.2 ND [0.5] ND [0.5] ND [0.5]
1,2-Dichlorobenzene 8260B - 600 ND [0.2] ND [0.2] ND [0.2]
1,2-Dichloroethane 8260B - 5 0.11[0.2] J 0.11[0.2] J ND [0.2]
1,2-Dichloropropane 8260B - 5 ND [0.2] ND [0.2] ND [0.2]
1,3,5-Trimethylbenzene 8260B - - ND [0.5] ND [0.5] ND [0.5]
1,3-Dichlorobenzene 8260B - - ND [0.2] ND [0.2] ND [0.2]
1,3-Dichloropropane 8260B - - ND [0.2] ND [0.2] ND [0.2]
1,4-Dichlorobenzene 8260B - 75 ND [0.2] ND [0.2] ND [0.2]
2,2-Dichloropropane 8260B - - ND [0.5] ND [0.5] ND [0.5]
2-Butanone (MEK) 8260B - - ND [10] ND [10] ND [10]
2-Chlorotoluene 8260B - - ND [0.5] ND [0.5] ND [0.5]
2-Hexanone 8260B - - ND [10] ND [10] ND [10]
4-Chlorotoluene 8260B - - ND [0.5] ND [0.5] ND [0.5]
4-Methyl-2-Pentanone (MIBK) 8260B - - ND [10] ND [10] ND [10]
Acetone 8260B - - ND [10] ND [10] ND [10]
Benzene 8260B - 5 ND [0.2] ND [0.2] ND [0.2]
Bromobenzene 8260B -- -- ND [0.2] ND [0.2] ND [0.2]
Bromochloromethane 8260B -- -- ND [0.3] ND [0.3] ND [0.3]
Bromodichloromethane 8260B -- 80 ND [0.2] ND [0.2] ND [0.2]
Bromoform 8260B - 80 ND [0.3] ND [0.3] ND [0.3]
Bromomethane 8260B - - ND [0.5] ND [0.5] ND [0.5]
Carbon Disulfide 8260B - - ND [0.5] ND [0.5] ND [0.5]
Carbon Tetrachloride 8260B - 5 ND [0.2] ND [0.2] ND [0.2]
Chlorobenzene 8260B - 100 ND [0.2] ND [0.2] ND [0.2]
Chloroethane 8260B - - ND [1] ND [1] ND [1]
Chloroform 8260B - 80 ND [0.2] ND [0.2] ND [0.2]
Chloromethane 8260B - - ND [0.5] ND [0.5] ND [0.5]
cis-1,2-Dichloroethene 8260B - 70 5.5[0.2] 5.4[0.2] ND [0.2]
cis-1,3-Dichloropropene 8260B -- -- ND [0.2] ND [0.2] ND [0.2]
Dibromochloromethane 8260B -- 80 ND [0.2] ND [0.2] ND [0.2]
Dibromomethane 8260B - - ND [0.2] ND [0.2] ND [0.2]
Dichlorodifluoromethane 8260B -- -- ND [0.5] ND [0.5] ND [0.5]
Ethylbenzene 8260B - 700 ND [0.2] ND [0.2] ND [0.2]
Ethylene Dibromide (EDB) 8260B - 0.05 ND J0.2] ND J0.2] ND J0.2]
Hexachlorobutadiene 8260B -- -- ND [1] ND [1] ND [1]
Isopropylbenzene 8260B -- -- ND [0.2] ND [0.2] ND [0.2]
m- & p-Xylene 8260B - - ND [0.5] ND [0.5] ND [0.5]
Methyl tert-Butyl Ether (MTBE) 8260B - - ND [0.3] ND [0.3] ND [0.3]
Methylene Chloride 8260B - 5 ND [1] ND [1] ND [1]
n-Butylbenzene 8260B - - ND [0.5] ND [0.5] ND [0.5]
n-Propylbenzene 8260B -- -- ND [0.5] ND [0.5] ND [0.5]
Naphthalene 8260B - - ND [1] ND [1] ND [1]
o-Xylene 8260B - - ND [0.2] ND [0.2] ND [0.2]
p-Isopropyltoluene 8260B -- -- ND [0.5] ND [0.5] ND [0.5]
sec-Butylbenzene 8260B -- -- ND [0.5] ND [0.5] ND [0.5]
Styrene 8260B - 100 ND [0.5] ND [0.5] ND [0.5]
tert-Butylbenzene 8260B - - ND [0.5] ND [0.5] ND [0.5]
Tetrachloroethene (PCE) 8260B - 5 ND [0.3] ND [0.3] ND [0.3]
Toluene 8260B - 1000 ND [0.2] ND [0.2] ND [0.2]
trans-1,2-Dichloroethene 8260B - 100 6.2 [0.2] 6.3 [0.2] ND [0.2]
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Table A-5 Trichloroethene Groundwater Analytical Data

OUG6 - Fort Wainwright, Alaska

Location ID MWe61
Sample ID 22FWOUBWG16
SDG 22H153
Lab Sample ID 22H153-07
Matrix WG
Sample Type N
Screen Interval (feet) 10.1-20.1

Sample Date/Time 8/8/2022 16:00

MW61
22FWOUBWG17
22H153
22H153-08
WG
FD
10.1-20.1
8/8/2022 16:00

MwW80
22FWOUBWG18
22H153
22H153-21
WG
N
36.8 - 46.8
8/8/2022 12:10

Analyte Method | oué RGs' EPA MCL?
trans-1,3-Dichloropropene 8260B -- -- ND [0.5] ND [0.5] ND [0.5]
Trichloroethene (TCE) 8260B 5 5 1[0.2] 1[0.2] ND [0.2]
Trichlorofluoromethane 8260B -- -- ND [0.5] ND [0.5] ND [0.5]
Vinyl Chloride 8260B - 2 0.4[0.31J 0.42[0.3] J ND [0.3]
Vinyl Chloride 8260B-SIM - 2 0.21[0.03] 0.22 [0.03] ND [0.03]
Xylenes, Total 8260B - 10000 ND [0.5] ND [0.5] ND [0.5]

Notes:

' OU6 Remedial Goals (USACE 2022b) for COCs.
2 EPA MCL (EPA 2009)

-- = Not analyzed or not applicable

ug/L = microgram(s) per liter

COC = contaminant of concern

FD = field duplicate

N = normal sample

SDG = sample delivery group

WG = groundwater

Data Qualifer Definitions:
J = The reported result was an estimated value with an unknown bias.
J+ = The result was an estimated quantity, but the result may be biased high.
- = The result was an estimated quantity, but the result may be biased low.
B = Analyte result is considered a high estimated value due to contamination present in an associated blank.

Cell Formatting:
Detected Analyte
Result exceeded OU6 RGs
Result exceeded EPA MCL or ADEC CUL
Nondetect value exceeded OU6 RGs or EPA MCL
Bracketed number [X.X] is the limit of detection

Page 2 of 2




Table A-6 Sentry Groundwater Analytical Data
OUG6 - Fort Wainwright, Alaska

Location ID MW78 MW91
Sample ID 22FWOUBWG19 22FWOUBWG20

SDG 22H153 22H153

Lab Sample ID 22H153-02 22H153-03
Matrix WG WG
Sample Type N N
Screen Interval (feet) 27.2-37.2 56.1-76.1
Sample Date/Time 8/7/2022 12:41 8/7/2022 15:36
Analyte Method 0oU6 RGs' EPA MCL?
VOCs (ug/L)

1,2,3-Trichloropropane 8260B-SIM 0.12 - 0.0038 [0.005] J ND [0.005]
Vinyl Chloride 8260B-SIM - 2 ND [0.03] ND [0.03]

Notes:

' OU6 Remedial Goals (USACE 2022b) for COCs.
2 EPA MCL (EPA 2009)

-- = Not analyzed or not applicable

ug/L = microgram(s) per liter

COC = contaminant of concern

FD = field duplicate

N = normal sample

SDG = sample delivery group

WG = groundwater

Data Qualifer Definitions:
J = The reported result was an estimated value with an

unknown bias.

J+ = The result was an estimated quantity, but the result may be biased high.
- = The result was an estimated quantity, but the result may be biased low.

B = Analyte result is considered a high estimated value due to contamination present in an associated blank.

Cell Formatting:
Detected Analyte
Result exceeded OU6 RGs
Result exceeded EPA MCL or ADEC CUL
Nondetect value exceeded OU6 RGs or EPA MCL
Bracketed number [X.X] is the limit of detection
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Table A-7 Quality Control Groundwater Analytical Data

OUG6 - Fort Wainwright, Alaska

Location ID TB-080722 WQ-080822 WQ-080922
Sample ID 22FWOU6BTB12 22FWOUBW Q01 22FWOU6W Q02
SDG 22H153 22H153 22H153
Lab Sample ID 22H153-22 22H153-09 22H153-16
Matrix wQ wQ wQ
Sample Type TB EB EB
Screen Interval (feet) NA NA NA
Sample Date/Time 8/7/2022 8:00 8/8/2022 18:00 8/9/2022 18:00
Analyte Method OU6 RGs* EPA MCL??
General Chemistry (ug/L)
Sulfate E300.0 | -- | -- -- 618 [250] 674 [250]
Hydrocarbons (pg/L)
C10-C25 DRO AK102 1,500 1,500 -- ND [110] ND [100]
C25-C36 RRO AK103 1,100 1,100 -- ND [110] ND [100]
C6-C10 GRO AK101 -- -- ND [50] -- --
Metals (ug/L)
Iron 6020A -- -- -- 17.3[50]J 13.7 [50] J
Manganese 6020A -- -- -- 0.298 [0.5] J 0.4[0.5] J
VOCs (pg/L)
1,1,1,2-Tetrachloroethane 8260B -- -- ND [0.2] ND [0.2] --
1,1,1-Trichloroethane 8260B -- 200 ND [0.2] ND [0.2] --
1,1,2,2-Tetrachloroethane 8260B -- -- ND [0.2] ND [0.2] --
1,1,2-Trichloroethane 8260B -- 5 ND [0.2] ND [0.2] --
1,1-Dichloroethane 8260B -- -- ND [0.2] ND [0.2] --
1,1-Dichloroethene 8260B -- 7 ND [0.2] ND [0.2] --
1,1-Dichloropropene 8260B -- -- ND [0.2] ND [0.2] --
1,2,3-Trichlorobenzene 8260B -- -- ND [0.3] ND [0.3] --
1,2,3-Trichloropropane 8260B 0.12 -- ND [0.5] ND [0.5] --
1,2,3-Trichloropropane 8260B-SIM 0.12 -- ND [0.005] ND [0.005] --
1,2,4-Trichlorobenzene 8260B -- 70 ND [0.3] ND [0.3] --
1,2,4-Trimethylbenzene 8260B -- -- ND [0.5] ND [0.5] --
1,2-Dibromo-3-Chloropropane 8260B -- 0.2 ND [0.5] ND [0.5] --
1,2-Dichlorobenzene 8260B -- 600 ND [0.2] ND [0.2] --
1,2-Dichloroethane 8260B -- 5 ND [0.2] ND [0.2] --
1,2-Dichloropropane 8260B -- 5 ND [0.2] ND [0.2] --
1,3,5-Trimethylbenzene 8260B -- -- ND [0.5] ND [0.5] --
1,3-Dichlorobenzene 8260B -- -- ND [0.2] ND [0.2] --
1,3-Dichloropropane 8260B -- -- ND [0.2] ND [0.2] --
1,4-Dichlorobenzene 8260B -- 75 ND [0.2] ND [0.2] --
2,2-Dichloropropane 8260B -- -- ND [0.5] ND [0.5] --
2-Butanone (MEK) 8260B -- -- ND [10] ND [10] --
2-Chlorotoluene 8260B -- -- ND [0.5] ND [0.5] --
2-Hexanone 8260B -- -- ND [10] ND [10] --
4-Chlorotoluene 8260B -- -- ND [0.5] ND [0.5] --
4-Methyl-2-Pentanone (MIBK) 8260B -- -- ND [10] ND [10] --
Acetone 8260B -- -- ND [10] ND [10] --
Benzene 8260B -- 5 ND [0.2] ND [0.2] --
Bromobenzene 8260B -- -- ND [0.2] ND [0.2] --
Bromochloromethane 8260B -- -- ND [0.3] ND [0.3] --
Bromodichloromethane 8260B -- 80 ND [0.2] 0.17[0.2] J --
Bromoform 8260B -- 80 ND [0.3] ND [0.3] --
Bromomethane 8260B -- -- ND [0.5] ND [0.5] --
Carbon Disulfide 8260B -- -- ND [0.5] ND [0.5] --
Carbon Tetrachloride 8260B -- 5 ND [0.2] ND [0.2] --
Chlorobenzene 8260B -- 100 ND [0.2] ND [0.2] --
Chloroethane 8260B -- -- ND [1] ND [1] --
Chloroform 8260B -- 80 ND [0.2] 1.7]0.2] --
Chloromethane 8260B -- -- ND [0.5] ND [0.5] --
cis-1,2-Dichloroethene 8260B -- 70 ND [0.2] ND [0.2] --
cis-1,3-Dichloropropene 8260B -- -- ND [0.2] ND [0.2] --
Dibromochloromethane 8260B -- 80 ND [0.2] ND [0.2] --
Dibromomethane 8260B -- -- ND [0.2] ND [0.2] --
Dichlorodifluoromethane 8260B -- -- ND [0.5] ND [0.5] --
Ethylbenzene 8260B -- 700 ND [0.2] ND [0.2] --
Ethylene Dibromide (EDB) 8260B -- 0.05 ND [0.2] ND [0.2] --
Hexachlorobutadiene 8260B -- -- ND [1] ND [1] --
Isopropylbenzene 8260B -- -- ND [0.2] ND [0.2] --
m- & p-Xylene 8260B -- -- ND [0.5] ND [0.5] --
Methyl tert-Butyl Ether (MTBE) 8260B -- -- ND [0.3] ND [0.3] --
Methylene Chloride 8260B -- 5 ND [1] ND [1] --
n-Butylbenzene 8260B -- -- ND [0.5] ND [0.5] --
n-Propylbenzene 8260B -- -- ND [0.5] ND [0.5] --
Naphthalene 8260B -- -- ND [1] ND [1] --
0-Xylene 8260B -- -- ND [0.2] ND [0.2] --
p-Isopropyltoluene 8260B -- -- ND [0.5] ND [0.5] --
sec-Butylbenzene 8260B -- -- ND [0.5] ND [0.5] --
Styrene 8260B -- 100 ND [0.5] ND [0.5] --
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Table A-7 Quality Control Groundwater Analytical Data
QU6 - Fort Wainwright, Alaska

Location ID TB-080722 WQ-080822 WQ-080922
Sample ID 22FWOU6BTB12 22FWOUBW Q01 22FWOU6W Q02
SDG 22H153 22H153 22H153
Lab Sample ID 22H153-22 22H153-09 22H153-16
Matrix wQ wQ wQ
Sample Type TB EB EB
Screen Interval (feet) NA NA NA
Sample Date/Time 8/7/2022 8:00 8/8/2022 18:00 8/9/2022 18:00
Analyte Method OU6 RGs* EPA MCL??
tert-Butylbenzene 8260B -- -- ND [0.5] ND [0.5] --
Tetrachloroethene (PCE) 8260B -- 5 ND [0.3] ND [0.3] --
Toluene 8260B -- 1000 ND [0.2] ND [0.2] --
trans-1,2-Dichloroethene 8260B -- 100 ND [0.2] ND [0.2] --
trans-1,3-Dichloropropene 8260B -- -- ND [0.5] ND [0.5] --
Trichloroethene (TCE) 8260B 5 5 ND [0.2] ND [0.2] --
Trichlorofluoromethane 8260B -- -- ND [0.5] ND [0.5] --
Vinyl Chloride 8260B -- 2 ND [0.3] ND [0.3] --
Vinyl Chloride 8260B-SIM -- 2 ND [0.03] ND [0.03] --
Xylenes, Total 8260B -- 10000 ND [0.5] ND [0.5] --

Notes:

1 OU6 Remedial Goals (USACE 2022b) for COCs.
2 EPA MCL (EPA 2009)

3 18AACT75 Table C Groundwater Human Health Cleanup Level (ADEC 2021) for DRO and RRO.
-- = Not analyzed or not applicable

ug/L = microgram(s) per liter

COC = contaminant of concern

FD = field duplicate

N = normal sample

SDG = sample delivery group

WG = groundwater

Data Qualifer Definitions:

J = The reported result was an estimated value with an unknown bias.

J+ = The result was an estimated quantity, but the result may be biased high.

J- = The result was an estimated quantity, but the result may be biased low.

B = Analyte result is considered a high estimated value due to contamination present in an associated blank.

Cell Formatting:
Detected Analyte

Result exceeded OU6 RGs

Result exceeded EPA MCL or ADEC CUL
Nondetect value exceeded OU6 RGs or EPA MCL
Bracketed number [X.X] is the limit of detection
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CHEMICAL DATA QUALITY REVIEW FINAL

ACRONYMS AND ABBREVIATIONS

ADEC Alaska Department of Environmental Conservation

CoC chain-of-custody

COC contaminant of concern

CDQR Chemical Data Quality Review

DL detection limit

DoD U.S. Department of Defense

DQO data quality objective

EB equipment blank

EPA U.S. Environmental Protection Agency

EMAX EMAX Laboratories, Inc

FD field duplicate

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 nondetect

oue Operable Unit 6

PARCCS precision, accuracy, representativeness, completeness, comparability, and
sensitivity

QA quality assurance

QC quality control

QSM Quality Systems Manual

RG remedial goal

RPD relative percent difference

SDG sample delivery group

TB trip blank

TCP 1,2,3-trichloropropane

USACE U.S. Army Corps of Engineers

WG groundwater
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CHEMICAL DATA QUALITY REVIEW FINAL

1.0  INTRODUCTION

This Chemical Data Quality Review (CDQR) summarizes the quality assurance (QA)/quality
control (QC) evaluation of laboratory data collected during groundwater sampling activities at
Operable Unit 6 (OU6) sites located at Fort Wainwright, Alaska, during August 2022. The data
have been reviewed to evaluate compliance with QA/QC criteria based on data quality
objectives (DQOs) specified in the approved Final 2022 CERCLA Sites Work Plan Operable
Units 1 through 6 (U.S. Army Corps of Engineers [USACE] 2022), hereafter referred to as the
Work Plan.

The sample summary is presented in Table A-1 and complete analytical results in crosstab
format are presented in Tables A-2 through A-7 (Appendix A) of the monitoring report. The
qualification tables are presented in Tables B-1 through B-4 in Attachment B-1. The associated
Alaska Department of Environmental Conservation (ADEC) Laboratory Data Review
Checklist is included as Attachment B-2. The level IV PDF for each sample delivery group
(SDQG) are included in Attachment B-3.
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CHEMICAL DATA QUALITY REVIEW FINAL

2.0 DATA VERIFICATION, DATA QUALITY REVIEW, AND QUALIFICATION

EMAX Laboratories, Inc (EMAX) of Torrance, California, was the primary laboratory for this
project. EMAX 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 5.4 (DoD 2021).
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]
2020); Underground Storage Tanks Procedures Manual (ADEC 2017); and laboratory standard

operating procedures.

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 Checklist and review of analytical data including QC sample results,

field and laboratory documentation, and all data submittals for each SDG.

Groundwater analytical results were compared to the OU6 remedial goals (RGs) for
groundwater as defined in Worksheet #15 of the workplan for the purpose of this review and
are presented in Table B-2-1 for OU6 contaminants of concern (COC). The RGs used for each

analyte are presented along with analytical results in the results tables (Appendix A).

Table B-2-1 OU6 RGs for COCs

2
Analyte’ (T;g/i)
1,2,3- TCP 0.12
Trichloroethylene 5
Diesel-range organics 1,500
Residual-range organics 1,100

Notes:

" Only OU6 COCs are presented.

2 RGs defined in the Work Plan (USACE 2022).

pg/L = microgram(s) per liter

For additional definitions, refer to the Acronyms and Abbreviations section.
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CHEMICAL DATA QUALITY REVIEW FINAL

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 (DoD 2021); DoD General Data Validation
Guidelines (DoD 2019); ADEC technical memorandum Guidelines for Data Reporting
(ADEC 2022b); specific method guidance, such as the ADEC Underground Storage Tanks
Procedures Manual (ADEC 2017); Test Methods for Evaluating Solid Waste SW-846
(EPA 2020); and the laboratory standard operating procedures, in that order.

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

e Sample handling and chain-of-custody (CoC)
e Sample preservation and holding time compliance

e Field QC samples, including trip blanks (TBs), equipment blanks (EBs), and field duplicates
(FDs)

e Laboratory reporting limits, including limits of detection (LODs) and limits of quantitation
(LOQs)

e Mecthod blanks (MBs)

e Laboratory control sample (LCS) and LCS duplicate (LCSD) recoveries

e Surrogate spike recoveries

e Matrix spike (MS) and MS duplicate (MSD) recoveries

e Initial and continuing calibration summary information

e Internal standards performance (gas chromatography/mass spectrometry)

e Precision, including relative percent difference (RPD) values for duplicate analyses

e (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) defined in the
Work Plan. Precision, accuracy, representativeness, completeness, comparability, and
sensitivity (PARCCS) were used for this data quality review and assessment:

e Precision is a measure of the reproducibility of measurements, which can be used to verify

laboratory procedures, determine matrix effect, or sample homogeneity. Precision was
measured by the RPD between LCS and LCSDs, MS and MSDs, or primary and FD results.
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Accuracy is a measure of the correctness or closeness to the true value. Accuracy was
evaluated by reviewing the following elements: calibrations, surrogates, LCS, LCSD, MS,
MSD, MBs, relative response factors and relative standard deviations, tune criteria, second
column confirmations, and internal standards.

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 95 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, and using standard and comprehensive reporting formats.

Sensitivity is a measure of 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 cleanup
levels to determine whether the analytical methods and/or laboratory procedures were able
to meet the project DQOs.

The qualifiers listed in Table B-2-2 were applied to the analytical data set, as appropriate.

Table B-2-2 Data Qualifiers

Qualifier Description

ND [LOD] Analyte is not detected above the DL [LOD is presented in brackets].

J The reported result was an estimated value with an unknown bias.

J+ The result was an estimated quantity, but the result may be biased high.

J- The result was an estimated quantity, but the result may be biased low.

B Analyte result is considered a high estimated value due to contamination
present in an associated blank (e.g., MB or TB).

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

Note:

For definitions, refer to the Acronyms and Abbreviations section.

Qualification was not required in the following circumstances:

Surrogate or MS recoveries were outside QC limits, and dilution of the sample resulted in
surrogate or spike dilution at 5 times or greater.
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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 and there was no
detection in the sample(s).

Data were considered for rejection on the following grounds:

e Initial calibration (per compound) criteria not met

e Continuing calibration (per compound) not verified

e All nondetects (NDs) with the continuing calibration recovery less than control limits
e All NDs with the LCS recovery less than control limits

e Any compound with LCS recovery less than 10 percent

e Missed holding times greater than 2 times the method-specified holding time

e Surrogate recovery of less than 10 percent and a dilution factor of 5 or less

Data quality exceptions that do not result in qualifications are not discussed in this report and

are addressed in the associated ADEC Laboratory Data Review Checklist (Attachment B-2).
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3.0 CHEMICAL DATA QUALITY REVIEW

The data verification and CDQR were performed to assess the overall quality and usability of

the data collected to support sampling activities at the OUG6 sites.

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 Checklist (Attachment B-2).
During the data quality review, analytical results or recoveries that did not meet MPCs were
identified, and qualifiers were applied to the results, where appropriate, in accordance with the
project Work Plan. Qualified results are considered estimated, and whenever possible, direction

of potential bias was assigned and effects on usability are discussed.

The overall data quality was assessed using the PARCCS data quality indicators and described
in the ADEC Laboratory Data Review Checklist (Attachment B-2). All analytical results were
acceptable, and no results were rejected (100 percent complete) and the completeness goal of

95 percent was met.

The total number and percentage of results qualified and for each QC anomaly/qualifier and the

percent completeness are presented in Table B-3-1.

Table B-3-1 Summary of Qualified Results and Percent Completeness

PARCCS - Results Percent
QC Anomaly Affected Qualifier Qualified (%)
Method/TB contamination Accuracy/Contamination B 3 1
QC failure resulting in high bias Accuracy J+ 0 0
QC failure resulting in low bias Accuracy J- 0 0
Se(‘)sfaﬂure resulting in unknown Accuracy/Precision/Comparability J 0 0
LOD exceedance (not qualified) Sensitivity - 3 1
Rejected results Accuracy/Completeness X 0 0
Total Results’ - 289
Completeness? - 100%

Notes:

" Total results include primary and field duplicate samples only and does not include other QC samples/analytes (i.e., spikes
and surrogates)

2 Completeness is calculated by dividing the valid (not rejected) number of results by the total results multiplied by 100 percent.

For definitions, refer to the Acronyms and Abbreviations section.

B-3-1



CHEMICAL DATA QUALITY REVIEW FINAL

The following sections describe the results of the review and assessment of data for each
analytical method. QC parameters met DoD QSM, Version 5.4 (DoD 2021) criteria except

where noted.

3.1 ANALYTICAL SAMPLE AND FIELD QUALITY CONTROL SAMPLE
SUMMARY

Table B-3-2 lists the primary samples and QC samples collected and analyzed in support of

project activities.

Table B-3-2 Sample QC Frequency Summary

N;ITnl::II:YOf FDs MS/MSD Number of | Number of
Samples Number Frequency Number Frequency EBs' TBs
17 2 12% 2 12% 3 1
Notes:

'A total of three EBs were associated with OU6 samples. See Attachment B-1, Table B-2 for EB associations.
For definitions, refer to the Acronyms and Abbreviations section.

The overall project-required frequency of 1 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 percent), which
is a sufficient quantity to be included in every preparatory batch (designated MS/MSD samples
were included with each shipment). EBs were collected and submitted to the laboratory at the
project-required frequency of one per day when using sampling equipment that requires
decontamination procedures between sampling efforts. One TB was included in the single
cooler containing samples for volatile analyses (i.e., SW8260D). The sample summary is
presented in Table A-1 (Appendix A) includes all field samples submitted to the analytical

laboratory.

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
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(ADEC 2022a) and the Work Plan (USACE 2022), 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, with the exception of MWS58 due to
stuck tubing in the well. All other 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. The following is a summary of other notable observations
discovered during groundwater sampling activities and/or review of the groundwater sample
forms for each site:

e Monitoring well MWS58 could not be sampled because there was an obstruction within the

casing that prevented access to groundwater.

e Free product was not measured in any OU6 wells during the 2022 sampling event, a faint
to strong fuel odor was detected in purge water from wells MWO03 (faint), MWOOA (faint),
MW-12R (strong), MW33 (moderate with sheen noted), MW77 (faint), MW-61 (moderate),
MW-80 (moderate), MW-78 (moderate) and MW-91 (moderate).

e All wells were found screened across the water table with four exceptions: MWI12R,
MWS80, MW78 and MW91. Groundwater samples from these wells were collected in the
middle of the screen interval in order to obtain a representative sample of the aquifer at
depth. The sentry wells (MW78 and MW91) and the trichloroethylene plume well (MWS80)
were intentionally screened below the water level to evaluate the vertical extent of
contamination.

33 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. Signed copies of

CoCs and cooler receipt forms are included in the final laboratory report.

Samples and corresponding CoCs were packed in coolers and shipped with frozen gel packs to
EMAX via Alaska Air Cargo and courier services. Four coolers were shipped on
11 August 2022; all sample coolers were received with temperature blank and ambient cooler

temperatures between 0 and 6 degrees Celsius and presented in Table B-1 (Appendix B-1).

No discrepancies were noted upon receipt of samples at the laboratory.
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3.4 SAMPLE PRESERVATION AND HOLDING TIME COMPLIANCE

All samples were 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 NDs results were compared to OU6 RGs to determine whether the laboratory

data met MPCs for sensitivity. RGs for OU6 COCs are defined in Table B-2-1. The following

LODs for ND results did not meet sensitivity MPCs:

e The LODs for ND results for SW8260D analyte 1,2,3-trichloropropane (TCP) exceeded the
RGs in trichloroethylene plume wells (MW61 and MW80); however, LODs were also
analyzed for TCP using the SW8260SIM method and the RGs were met. Table B-3

(Attachment B-1) presents the affected samples where LODs were greater than the OU6
RGs.

3.6 BLANKS

MBs, TBs, and EBs were reviewed to detect potential cross-contamination. MB detections are
indicative of cross-contamination for preparation and analysis performed by the laboratory, TBs
measure shipment and storage cross-contamination, and EBs are assessed for potential cross-
contamination between samples when decontamination procedures occur between sampling

efforts.

Blank evaluation is considered to be contaminated and may require qualification under the

following conditions:

e Concentration of target analytes in the blank exceeds one-half the LOQ

e Concentration of target analytes in the blank is greater than one-tenth the amount measured
in any sample, or concentration of target analytes in the blank is greater than one-tenth the
regulatory limit (whichever is greater)

Table B-4 (Attachment B-1) presents the blank evaluation by presenting the minimum detected
result associated with OU6 samples, the associated criteria (if applicable), and whether any

associated blank was within one-tenth of the results or criteria (whichever was greater).
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3.6.1 Method Blanks

A MB was included with each analytical batch of 20 or fewer samples, as required. All
associated MB results were less than one-half the LOQ and there were no detections in MBs
greater than one-tenth of the associated sample detections or regulatory criteria; therefore, no

results were affected.

3.6.2 Trip Blanks

A TB was included with each cooler containing volatile samples, as required. Coolers
containing volatile samples and the associated TBs are shown in Table B-1 (Attachment B-1).
No target analytes were detected in the TBs above one-half the LOQ and there were no
detections in the TBs greater than one-tenth of the associated sample detections or regulatory

criteria; therefore, no results were affected.

3.6.3 Equipment Blanks

All OU6 wells were sampled with submersible pumps and an EB was collected at a frequency
of one per day. EBs were collected by pumping deionized water though the pumps and into
sample containers after the pumps were decontaminated using an Alconox solution and
deionized water rinse. A summary of EBs and the associated samples are presented in Table B-2

(Attachment B-1).

A total of three results required qualification from EB detections above one-half the LOQ and
are presented in Table B-5 (Attachment B-1). All affected results (iron and manganese) were
from method SW6020A and are analyzed for monitoring natural attention. These results were
qualified B due to potential cross-contamination from decontamination procedures, however
results were not significantly affected since there is no criteria for monitoring natural attention
parameters. All other equipment blank results were less than 1/10™ the amount measured in the

associated samples or regulatory criteria.
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3.7 LABORATORY CONTROL SAMPLES

A LCS or LCS/LCSD pair was included with each preparatory batch, as required. LCS and
LCSD percent recovery and LCS/LCSD RPD were compared to the project MPCs. All
LCS/LCSD recoveries were within control limits and LCS/LCSD precision was within the RPD
limit. No results required qualification due to LCS/LCSD recovery and RPD outliers due to the

following since associated outliers were ND samples with high recoveries/RPDs.

3.8 MATRIX SPIKE SAMPLES AND DUPLICATES

MS/MSDs were collected to evaluate the accuracy and precision of the matrix and/or laboratory
procedures at a frequency of one set for every 20 or fewer project samples (5 percent). This
frequency is a sufficient quantity to be included in every preparatory batch in which a
designated MS/MSD samples is included in each shipment. Two sets of MS/MSDs were
included for 19 samples (primary and FDs) in one single shipment. A summary of associated
batches and methods is presented in Table B-3-3 and identifies two of eight (25 percent) batches
(for SW8260 and SW8260SIM analysis only) that did not include an MS/MSD sample. All

batches included an LCS/LCSD and met accuracy and precision criteria.

Table B-3-3 MS/MSD Batch Summary

SDG Method Batch WL Notes
Sample(s)
22FWOUBWGO05,
22H153 6020A IMH024W 29FWOUBWG16 Met MPCs.
Batch included TB only. No
primary samples were
22H153 82608 VOO01H26 None analyzed, and batch included
an LCS/LCSD.
22H153 8260B VO05H19 22FWOUBWG16 Met MPCs.
22H153 8260B-SIM VO02H14 22FWOUBWG16 Met MPCs.
22H153 8260B-SIM VOF5H03 22FWOUBWG16 Met MPCs.
Batch included one
re-extracted sample only
22H153 8260B-SIM VOF5H04 None (22FWOUBWG20) and
LCS/LCSD.
22H153 AK102/103 22DSH031W 22FWOUBWG05 Met MPCs.
22FWOUBWGO05,
22H153 E300.0 ICHO50W 29FWOUBWG16 Met MPCs.
Note:

For definitions, refer to the Acronyms and Abbreviations section.
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No results required qualification due to MS/MSD recovery and RPD outliers due to the
following: ND samples with high recoveries/RPDs, spike concentrations were less than parent

sample concentrations or samples were analyzed at a dilution factor of 5 or greater.

3.9 SURROGATES

For organic analyses, surrogates (a chemical with similar properties of target analytes) are used
to evaluate the accuracy of laboratory procedures (extraction and analysis) and matrix effects.
Surrogates were included with all laboratory QC and field samples, as required. Surrogate
recoveries were reviewed and compared to project MPCs. All surrogate recoveries were within

control limits for laboratory QC and field samples.

3.10 FIELD DUPLICATE PRECISION

FD samples were collected to evaluate the precision of matrix and/or laboratory procedures.
Two FDs were submitted with 17 primary samples, and all RPDs between N and FD pairs were

less than 30 percent per ADEC’s Field Sampling Guidance (ADEC 2022a).
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(intentionally blank)

B-3-8



CHEMICAL DATA QUALITY REVIEW FINAL

4.0 OVERALL DATA QUALITY AND USABILITY ASSESSMENT

In general, the overall quality of the project data was acceptable, no results were rejected, and
the completeness goal of 95 percent was met. Qualified data are considered acceptable for use,
with the limitations discussed within this QA/QC report and the ADEC Laboratory Data
Review Checklist regarding the qualifiers applied to the results.

The following QC issues required qualification or did not meet MPCs:

e LOD sensitivity for TCP (Table B-3, Attachment B-1)
e Equipment blank flags (Table B-5, Attachment B-1)
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(intentionally blank)
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Table B-1 Cooler Temperatures
QU6 - Fort Wainwright, Alaska

Cooler Temp Blank | Cooler Temp Contained .
Oou NPDL CoC Date Lab SDG C) ©C) VOCs? Associated TB
oue6 | 22-022 2022FWSM61 8/11/2022 EMAX | 22H153 5.9 5.4 No N/A
oue6 | 22-022 2022FW SM62 8/11/2022 EMAX | 22H153 3.4 5.4 No N/A
oue6 | 22-022 2022FWSM63 8/11/2022 EMAX | 22H153 43 5.6 No N/A
oue6 | 22-022 2022FW SM64 8/11/2022 EMAX | 22H153 3.3 4.4 yes 22FWOUGTB12

Notes:

All samples are associated with NPDL 22-022.
All samples were submitted to EMAX of Torrance, CA analyzed on a standard turnaround time (30 days).
°C = degree(s) Celsius

CoC = chain-of-custody

EMAX = EMAX Laboratories of Torrance, CA
N/A = not applicable

NPDL = North Pacific Division Laboratory

OU = operable unit

SDG = sample delivery group

TB = trip blank

VOC = volatile organic compound
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Table B-2 Equipment Blank Summary

QU6 - Fort Wainwright, Alaska

Equipment Blank

Associated Sample

ou SDG SaDrztp;Ie Associated EB SDG LocationID Sample ID
22H153 MW 08 22FWOUBWG13
22H153 MW 78 22FWOUBWG19

22H116 | 8/7/2022 | 22FWOU5WQ04 22H153 MW91 22FWOUBWG20
22H153 MW 13 22FWOUBWG02

22H153 MW 47 22FWOUBWG14

22H153 MW 79 22FWOUBWG15

22H153 MW 03 22FWOUBWG01

22H153 MW 82 22FWOUBWG12

22H153 MW 80 22FWOUBWG18

oue6 22H153 MW 37 22FWOUBWGO07
22H153 | 8/8/2022 | 22FWOU6BWQO01 22H153 MW 12R 22FWOUBWG04
22H153 MW 77 22FWOUBWG11

22H153 MW 64 22FWOUBWG10

22H153 MW61 22FWOUBWG16

22H153 MW61 22FWOUBWG17

22H153 MWO06A 22FWOUBWG03

22H153 MW 33 22FWOUBWG05

22H153 | 8/9/2022 | 22FWOUBWQ02 22H153 MW 33 22FWOUBWG06
22H153 MW 62 22FWOUBWG09

Notes:

All samples are associated with NPDL 22-022

EB = equipment blank

OU = operable unit
SDG = sample delivery group
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Table B-3 LOD Sensitivity Outliers
QU6 - Fort Wainwright, Alaska

SDG Sample ID Lab Sample ID Method Analyte sl OU6 RAGs' Dilution Qualifer
(ug/L) (hg/L)
22H153 22FWOUBWG16 22H153-07 8260B 1,2,3-TCP  |ND [0.5] 0.12 u
22H153 22FWOUBWG17 22H153-08 8260B 1,2,3-TCP  |ND [0.5] 0.12 u
22H153 22FWOUBWG18 22H153-21 8260B 1,2,3-TCP  |ND [0.5] 0.12 u
Notes:

1 OU6 Remedial Action Goals for site-specific CoCs (USACE 2022).
pg/L = microgram(s) per liter
LOD = limit of detection

ND = nondetect with LODs shown in brackets [ ]
RAGs = remedial action goals
SDG = sample delivery group
TCP = 1,2,3-trichloropropane
For qualifier definitions, refer to the CDQR.
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Table B-4 Blank Evaluation
QU6 - Fort Wainwright, Alaska

Detections associated with OU6 samples/batches )
Minimum Requires
Method Analyte Sample o2 | Uni Blank wio | 72l = Further Rationale
P ! Criteria nits - oiuation ® Evaluation?
Result
Associated samples
6020A Iron 64 -- ug/L 6.4 ND | - [17.3 Yes qualifed due to EB. Refer
to Table B-5.
Associated samples
6020A Manganese 0.553 -- ua/L 0.0553 ND| - | 04 Yes qualifed due to EB. Refer
to Table B-5.

8260B 1,2-Dichloroethane 0.11 5 ug/L 0.5 ND | ND | ND No A

8260B cis-1,2-Dichloroethene 5.4 70 ug/L 7 ND | ND | ND No A

8260B trans-1,2-Dichloroethene 6.2 100 ug/L 10 ND | ND | ND No A

8260B Trichloroethene 1 5 ug/L 0.5 ND | ND | ND No A

8260B Vinyl Chloride 0.4 2 pg/L 0.2 ND | ND | ND No A
8260B-SIM 1,2,3-Trichloropropane 0.0038 0.12 ug/L 0.012 ND | ND | ND No A
8260B-SIM Vinyl Chloride 0.21 2 pg/L 0.2 ND | ND | ND No A

AK102 C10-C25 DRO 740 1,500 pg/L 150 ND| - | ND No A

AK103 C25-C36 RRO 260 1,100 pg/L 110 ND| - | ND No A

E300.0 Sulfate 5860 - pg/L 586 ND| - | 674 No B

Notes:

* Minimum detected result associated with OU6 samples

“ Criteria associated with OU6 samples (OU6 Remedial Goals for COCs, EPA MCLs or ADEC Table C for fuels)

% Blank Evaluation is 1/10th the detected results or 1./10th criteria (whichever is greater)

ug/L = microgram(s) per liter

COC = contaminant of concern

DRO = diesel-range organics

EB = Equipment Blank

EPA = U.S. Environmental Protection Agency
MB = method blank

MCL = maximum concentration limit

ND = not detected associated in blank samples
RRO = residual-range organics

TB = trip blank

Rationale Key

A Analyte not detected in any associated blanks (MB, TB or EB)

B Analyte detected greater than five times associated blank.
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Table B-5 Equipment Blank Qualifications

QU6 - Fort Wainwright, Alaska

Result | LOD EB Result
SDG Sample ID Method Analyte EB Sample ualifier
: Ve | o) | (ol . (HglL) ©
22H153 22FWOUBWG11 6020A Iron 64 50 22FWOU6B6WQO01 17.3
22H153 22FWOUBWG13 6020A Manganese 1.28 0.5 | 22FWOU5WQ04 0.596
22H153 22FWOU6BWGO07 6020A Manganese 0.553 0.5 |22FWOU6WQO01 0.298 B
Notes:

ug/L = microgram per liter
EB = equipment blank

LOD = limit of detection

SDG = sample delivery group
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ADEC Contaminated Sites Program Laboratory Data Review Checklist

OU6 — Former
Candace CS Site Communications
Completed By: Ede Name: Site — Fort Lab Name: EMAX
Wainwright, AK
. . ADEC File Lab
Title: Chemist No.: 108.38.085 Report 22H153
T No.:
. . Hazard ID Lab
Consulting Firm: Jacobs No.: 4140 Report 09/26/2022
” Date:

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

a. Did an ADEC Contaminated Sites Laboratory Approval Program (CS-LAP)
approved laboratory receive and perform all of the submitted sample analyses?
Yes No O N/A [

Comments: EMAX is currently DOD and ADEC certified for all analyses
requested.

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

YesO NoO N/A
Comments: All samples were analyzed by EMAX of Torrance, CA.

2. Chain of Custody (CoC)

a. lIs the CoC information completed, signed, and dated (including
released/received by)?

Yes NoO N/AO
Comments: Signed CoCs were included in the final PDF.

b. Were the correct analyses requested?
Yes NoO N/AO
Analyses requested: AK102/103 (DRO/RRO), SW6020 (Fe/Mn), SW8260
(VOCs), SW8260SIM (TCP and VC) and EPA 300.0 (sulfate).
Comments: All methods requested were analyzed.

3. Laboratory Sample Receipt Documentation
a. Is the sample/cooler temperature documented and within range at receipt (0° to
6° C)?
Yes NoO N/AO
Cooler temperature(s):
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CS Site Name: OU6 — Former Communications Site — Fort Wainwright, AK
Lab Report No.: 22H153

Cooler Temp | Cooler

cocC Name Blank | Temp
(%) (%)
2022FWSM61 Kerry Blue 5.9 5.4
2022FWSM62 Maltese 34 5.4
2022FWSM63 Yorkipoo 4.3 5.6
2022FWSM64 Labradoodle 3.3 4.4

Sample temperature(s): See table above
Comments: All cooler temperatures and temperature blanks were less than 6° C.

Is the sample preservation acceptable — acidified waters, methanol preserved
soil (GRO, BTEX, VOCs, etc.)?

Yes NoO N/AO

Comments: Preservatives were acceptable.

Is the sample condition documented — broken, leaking, zero headspace (VOA
vials); canister vacuum/pressure checked and no open valves, etc.?

Yes NoO N/AO

Comments: One of three VOA vials for equipment blank sample
22FWOUBWQO01 was received broken in the bubble bag. There was sufficient
volume available to analyze all requested methods.

If there were any discrepancies, were they documented? For example, incorrect
sample containers/preservation, sample temperature outside of acceptable
range, insufficient or missing samples, canister not holding a vacuum, etc.?

Yes NoO N/AO

Comments: All discrepancies between sample labels and the CoC were noted,
and the lab was instructed to follow the CoC.

Is the data quality or usability affected?
Yes No [0 N/A [
Comments: Data quality and usability was not affected.

4. Case Narrative

a.

Is the case narrative present and understandable?
Yes No O N/A [

Comments: Each method analyzed contained a case narrative.

Are there discrepancies, errors, or QC failures identified by the lab?

Yes [0 No [ N/A O

Comments: SW8260SIM -

All project calibration requirements were satisfied, except for 2,2-
Dichloropropane was detected biased high(%D=23.3) in CCV (Data File ID:
RHQ502). All associated samples were ND for 2,2-Dichloropropane; therefore,
no data was affected.



CS Site Name: OU6 — Former Communications Site — Fort Wainwright, AK
Lab Report No.: 22H153

All other QC discrepancies are noted in the applicable section within the
checklists.

c. Were all the corrective actions documented?

Yes [

No LI N/A

Comments: No corrective actions were needed/performed.

d. What is the effect on data quality/usability according to the case narrative?
Comments: Data quality and usability was not affected.

5. Sample Results

a. Are the correct analyses performed/reported as requested on CoC?

Yes

No [0 N/A I

Comments: All analyses requested on the CoC were performed.

b. Are all applicable holding times met?

Yes

Comments: All holding times were met.

No [0 N/A I

c. Are all soils reported on a dry weight basis?

Yes [

No LI N/A

Comments: No soils were analyzed in the SDG.

d. Are the reported limits of quantitation (LOQ) or limits of detections (LOD), or

reporting limits (RL) less than the Cleanup Level or the action level for the
project?

Yes [

Comments: Sample LODs for non-detects were compared to the OU6 remedial
action goals (RAGs) to determine whether the laboratory data met MPCs for

No N/A U

sensitivity. All reported LODs for non-detect results met project MPCs for
sensitivity, expect as noted below:

Result OU6 RAGs
Analyte (uglL) (ug/L) Notes
. For TCP plume areas, method SW8260SIM
1,2,3-Trichloropropane ND [0.5] 0.12 was used and CUL was met.

e. Is the data quality or usability affected?

Yes [

Comments: Data quality and usability was not significantly affected. TCP was

No N/A U

analyzed using SW8260SIM and criteria was met.

6. QC Samples

a. Method Blank

Was one method blank reported per matrix, analysis, and 20 samples?




CS Site Name: OU6 — Former Communications Site — Fort Wainwright, AK
Lab Report No.: 22H153

Yes No O N/A [
Comments: One method blank was included in every batch.

ii. Are all method blank results less than LOQ (or RL)?
Yes No [
Comments: All method blank results were nondetect.

ii. If above LOQ or RL, what samples are affected?
Comments: No samples were affected.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly
defined?
Yes [ No N/A [

Comments: No samples were affected.

v. Data quality or usability affected?
Yes [1 No N/A [
Comments: Data quality and usability was not affected.

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

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

Yes No [0 N/A O
Comments: One LCS/LCSD was included in every batch for organic
analyses.

ii. Metals/Inorganics — Are one LCS and one sample duplicate reported per
matrix, analysis and 20 samples?
Yes No [0 N/A O
Comments: One LCS/LCSD was included in every batch for inorganic
analyses. Laboratory duplicates were included in E300.0 batches.

iii. Accuracy — Are 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)

Yes [1 No N/A UJ
Comments: The following LCS recoveries were outside of criteria:

LCS LCSD QcC
Method Batch Analyte Recovery | Recovery | Limits
(%) (%) (%)
8260B-SIM
(TCP) VOF5H04 1,2,3-TCP 139 100 73-122




CS Site Name: OU6 — Former Communications Site — Fort Wainwright, AK
Lab Report No.: 22H153

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

Yes No O N/A [
Comments: All LCS/LCSD RPD criteria was met.

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments: All associated samples were ND for 1,2,3-TCP, therefore no
samples were affected by the LCS with the high recovery.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly
defined?
Yes [1 No N/A [
Comments: No samples were affected.

vii. Is the data quality or usability affected?
Yes [1 No N/A [
Comments Data quality and usability were not affected.:

c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

i. Organics — Are one MS/MSD reported per matrix, analysis and 20
samples?
Yes [1 No N/A [
Comments: Below is a list of organic batches and MS/MSDs if included.

SDG Method Batch MS/MSD Sample Notes
22H153 AK102_103 22DSHO031W 22FWOUBWG05 Met MPCS
22FWOU5WG13
22H153 AK101 22VGH7H05 (SDG 22H116) Met MPCS
Included TB only and no primary samples. Batch also

22H153 8260B VO01H26 None included an LCS/LCSD.

22H153 8260B VOO05H19 22FWOUBWG16 Met MPCS

22H153 8260B-SIM VO02H14 22FWOUBWG16 Met MPCS

22H153 8260B-SIM VOF5H03 22FWOUBWG16 Met MPCS

22H153 8260B-SIM VOF5H04 None Included re-extracted sample only and LCS/LCSD.

ii. Metals/Inorganics — Are one MS/MSD reported per matrix, analysis and
20 samples?
Yes No O N/A [
Comments: Below is a list of inorganic batches and MS/MSDs if included.

SDG Method Batch MS/MSD Sample Notes
22FWOUBWGO05, Met

22H153 E300.0 ICHO50W 22FWOUBWG16 MPCS
22FWOUBWGO05, Met

22H153 6020A IMH024W 22FWOUBWG16 MPCS

iii. Accuracy — Are all percent recoveries (%R) reported and within method or
laboratory limits and project specified objectives, if applicable?
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Yes [1 No N/A [
Comments: The following MS/MSD recoveries were outside of criteria:

MS MSD QcC o
Sample ID Method Analyte Recovery Recovery Limits Dilution

22FWOUBWG05 | AK102 103 C10-C25 DRO 217 215 75-125 1
22FWOUBWG05 6020A Iron 290 303 87-118 5
22FWOUBWG05 6020A Manganese 600 367 87-115 5
22FWOUBWG05 E300.0 Sulfate 118 122 90-110 1
22FWOUBWG16 6020A Iron 94 81 87-118 1
22FWOUBWG16 6020A Manganese 867 133 87-115 1

iv. Precision — Are 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.

Yes No O N/A [
Comments All MS/MSD RPD criteria was met.:

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

Sample ID
22FWOUBWG05
22FWOUBWG16

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

defined?

Yes [ No N/A O

Comments:

Sample ID Method Analyte Qualifier Reason

22FWOUBWG05 | AK102_103 | C10-C25 DRO none
22FWOUBWG05 6020A Iron none
22FWOUBWGO05 6020A Manganese none Parent sample
22FWOUBWG05 E300.0 Sulfate none °°”°§]”tra“.ﬁ” greaterttha”
22FWOUBWG16 6020A Iron none © spike amoun
22FWOUBWG16 6020A Manganese none

vii. Is the data quality or usability affected?
Yes I No N/A [
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?
Yes No [ N/A O

Comments: Surrogates were reported for organic analyses.

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

Yes No [ N/A [

Comments: All surrogate recoveries were within criteria.

iii. Do the sample results with failed surrogate/IDA recoveries have data
flags? If so, are the data flags clearly defined?
Yes 1 No [ N/A

Comments No samples were affected. :

iv. Is the data quality or usability affected?
Yes [1 No N/A [
Comments: Data quality and usability were not affected.

e. Trip Blanks

i. Is one trip blank reported per matrix, analysis, and for each cooler
containing volatile samples? Yes No O N/AO

Comments:
Cooler Contained i
coc Name VOCs? Associated TB
2022FWSM64 |  Labradoodle yes 22FWOUBTB12

ii. Are all results less than LOQ or RL?
Yes No O N/A [
Comments: All trip blank results were nondetect.

ii. If above LOQ or RL, what samples are affected?
Comments: No samples were affected.

iv. Is the data quality or usability affected?
Yes O No [ N/AO
Comments: Data quality and usability were not affected.

f. Field Duplicate

i. Are one field duplicate submitted per matrix, analysis, and 10 project
samples?
Yes No O N/A [
Comments: Below is a list of the FD frequencies for OUG:

N;p;nlzz:;f Number of | Frequency
B FDs of FDs
17 2 12%

ii. Was the duplicate submitted blind to lab?
Yes No [ N/A [
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Comments: FDs were identified sequentially and were submitted blind to
lab. Below is a list of Primary/FD IDs per site:

Primary FD
22FWOUBWG05 22FWOUBWG06
22FWOUBWG16 22FWOUBWG17

ii. Precision — All relative percent differences (RPD) less than specified
project objectives? (Recommended: 30% water or air, 50% soil)

Ri— R,
RPD (%) = m X 100
2
Where Rj= Sample Concentration
Rz = Field Duplicate Concentration

All primary/FD pair RPD criteria was met.

iv. Is the data quality or usability affected? (Explain)
Yes LI No N/A O

Comments: No samples were qualified; data quality was not affected.
g. Decontamination or Equipment Blanks

i. Were decontamination or equipment blanks collected?
Yes No O N/A [
Comments: Associated EBs shown in table below. One EB was collected
for each day sampling took place.

ou SEE SDG Associated EB
Date

ou6 8/7/2022 22H116 22FWOU5WQ04

ou6 8/8/2022 22H153 22FWOUBWQO1

ou6 8/9/2022 22H153 22FWOUBWQO02

ii. Are all results less than LOQ or RL?
Yes [1 No N/A [
Comments: The following analytes were detected above DLs in the
equipment blanks:

Equipment Blank Method Analyte Result | LOD | Units
22FWOU5WQ04 6020A Manganese 0.596 0.5 | ug/L
22FWOU5WQ04 E300.0 Sulfate 311 250 | ug/L
22FWOUBWQO1 E300.0 Sulfate 618 250 | ug/L
22FWOUBWQO1 6020A Iron 17.3 50 | ug/L
22FWOUBWQO01 6020A Manganese 0.298 0.5 | ug/L
22FWOUBWQO1 8260B Chloroform 1.7 0.2 | ug/lL
22FWOU6WQO01 8260B Bromodichloromethane 0.17 0.2 | ug/L
22FWOUBWQ02 E300.0 Sulfate 674 250 | ug/L
22FWOUBWQ02 6020A Iron 13.7 50 | ug/L
22FWOUBWQ02 6020A Manganese 04 0.5 | ug/L

ii. If above LOQ or RL, specify what samples are affected.
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Comments: All associated sample results were nondetect or greater than
5 times the equipment blank concentrations, with the following

exceptions:
Result | LOD EB
Sample ID Method Analyte EB Sample Result | Qualifier
(ugll) | (uglL) (uglL)
22FWOUBWG11 | 6020A Iron 64 50 22FWOU6WQO01 17.3 B
22FWOUBWG13 | 6020A Manganese 1.28 0.5 22FWOU5WQ04 | 0.596 B
22FWOUBWGO07 | 6020A Manganese | 0.553 0.5 22FWOU6WQO01 0.298 B

iv. Are data quality or usability affected?
Yes No 1 N/A [
Comments: Data quality and usability were not significantly affected.

Affected results were qualified B and are considered biased high. There is
no criteria for MNA parameters.

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

a. Are they defined and appropriate?
Yes No [ N/A [

Comments: All data flags are defined and consistent with the approved work
plan.
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Table C-1 Water Quality Parameters
0OUG6 - Fort Wainwright, Alaska

Field Measurements'
Well ID Sample ID Sgr:tr:e S-all_ir;r:e Depth to Water®> | Screen Interval DA IEEE LA | RS R o Conductivity DO ORP Turbidity Well Stabilized* | Three Well Volumes Total Volume Maximum Volume
(feet btoc) (feet btoc) Well Screen toWater | Temp (°C) | ~(,s/cm) (mglL) PH [ (mv) (NTU) (YIN) (L, calculated) Purged (L) Met?
(Y/N) (feet btoc)
rBackground Wells
MWO03 22FWOUBWG01 8/8/2022 10:38 14.67 12.3t022.3 Y 14.67 6.9 357.8 0.62 6.93 -63.8 7.54 Y 14.12 14.50 Y
MW13 22FWOUBWG02 8/7/2022 15:41 15.38 9.2t019.2 Y 15.42 6.48 500 2.49 7.43 -26.9 6.37 Y 7.10 5.90 N
DRO Plume Wells
MWO06A 22FWOUBWG03 8/8/2022 16:03 15.19 12.4t022.4 Y 15.19 6.1 406.7 0.41 6.77 -75.5 547 Y 13.81 6.70 N
MW12R 22FWOUBWG04 8/8/2022 13:29 12 12.6 t0 22.6 N 12.05 6.01 255 0.45 7.01 76.2 0.6 Y 19.58 11.75 N
MW33 22FWOUBWG05/06| 8/9/2022 13:43 15.02 11to 21 Y 15.14 6.1 638 0.44 6.76 | -106.1 15.08 Y 10.98 11.10 Y
MwW37 22FWOUBWG07 8/8/2022 13:03 14.82 9.7 t019.7 Y 14.82 14.9 467.8 2.55 6.91 147.9 4.92 Y 9.03 4.60 N
MW62 22FWOUBWG09 8/9/2022 12:08 13.34 10 to 20 Y 13.45 8.3 712 0.92 6.61 168.3 3.1 Y 12.51 9.60 N
MW64 22FWOUBWG10 8/8/2022 14:54 14 10 to 20 Y 14.04 8.82 311 213 7.28 131.8 21.91 Y 11.22 5.0 N
MW77 22FWOUBWG11 8/8/2022 14:23 17.38 12.6 t0 22.6 Y 17.43 7.2 512 0.7 6.71 138.3 5.66 Y 9.66 7.0 N
MwW82 22FWOUBWG12 8/8/2022 11:53 16.86 11.7t021.7 Y 16.86 7.7 572 217 6.71 147.9 3.4 Y 8.96 5.90 N
1,2,3-TCP Plume Wells
MWO08 22FWOUBWG13 8/7/2022 11:21 17.27 12.1t0 221 Y 17.31 5.28 411 3.97 6.73 139.7 1.34 Y 9.03 5.50 N
Mw47 22FWOUBWG14 8/7/2022 13:52 15.26 9.8t019.8 Y 15.31 7.07 418 1.57 7.09 148.9 1.3 Y 8.40 6.0 N
MW79 22FWOUBWG15 8/8/2022 10:34 17.47 11.6t0 21.6 Y 17.51 6.91 435 1.6 6.89 128.6 6.61 Y 9.40 8.75 N
TCE Plume Wells
MW61 22FWOUBWG16 8/8/2022 16:00 14.13 10.1 t0 20.1 Y 14.19 8.24 423 0.73 6.95 138.2 51.87 Y 11.22 6.25 N
MW80 22FWOUBWG18 8/8/2022 12:10 13.66 36.8 t0 46.8 N 13.68 5.58 235 0.72 6.98 88 0.69 Y 61.30 10.75 N
Sentry Wells
MW78 22FWOUBWG19 8/7/2022 12:41 15.87 27.2t0 37.2 N 15.88 7.61 299 0.66 7.02 118 22.87 Y 39.02 5.75 N
MW91 22FWOUBWG20 8/7/2022 15:36 16.15 56.1to 76.1 N 16.15 7.73 255 3.63 7.32 130.9 27.68 Y 110.44 3.75 N
Notes:

" Field measurements shown in the table are the last measurments recorded after parameters have stabilized and prior to sample collection.
2 Water depth shown was measured on the date shown prior to removing purge water.

% Drawdown water depth measured during the last reading.

4 Well stabilization as described in the ADEC Field Sampling Guidance (ADEC 2019).

Acronyms

bgs - below ground surface
btoc - below top of casing mg/L - milligrams per liter

°C - degree Celsius mS/cm - milliSiemens per centimeter
CDQR - Chemical Data Quality Repc mV - millivolts

DO - dissolved oxygen NTU - nephelometric turbidity

ORP - oxidation reduction potential

Page 1 of 1




Ft. Wainwright 2022
PID MiniRae 3000 Calibration Sheet

Date Time Model Fresh Air (ppm) Isobutylene (ppm)
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Turbidity Calibration Sheet
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Ft. Wainwright 2022
YSI Multimeter 556MPS Calibration Log

Calibrated Confidence Solution Values
(Y/N)/ |Conductivity
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Groundwater Sampling Data Sheet JACOBS
I_Ow Site Name Event Well ID Project Number
We\\s NN SN Gt Combinee | MWOZ, RO,

ther Conditions PID Readings of Total VOCs (pm)  \ Date Sarmpler Initials

50 OF; 4,-;, y V& ..;)iﬁhﬂé ( Lv) Ambient 0.0 Breathing Zone OO inwen G.0 = ka_y:\ A éS

/ — A \ ¥

Well Information

Well Integrity

GW Fair

Poor

TOC Stickup (ft ags

[.9x

Well Casing Material
PVC

S8

Casing Diameter(in) /.Gallons per linear foot(gal/ft}

1/00M4 2w)

4/0653 6/147

[N

Depth to Product {ft)

Depth to GW (ft btoc)

/4.6 7

22,

Total Depth of Casing (ft btoc)

3

{final}

Product Thickness_(ft) and Volume Recovered (ml)

N —

Max Purge Volume = { ?~9~ . 3

Previous Total Depth

Gallons per Ft

ft- /67 e 063 gares=3.73 gal+3785Ugal= (4.1 2\

Depih lo Water or

Max Purge Vol

Max Purge Vol

L Depth to Top of Filter Pack
Well Purging Information
r Start Time Finish Time Depth of Tubing (ft btoc) @m%
/( 0 7\ /Ojé) /S, 67 Bailer  Peristaltic Pump @ersible Pumy ‘
zolor Odor Sheen Purged Dry Meter Used During Purging
git::rr :& rown Nc:i'\: hg(:;i rgale Yes &5 @ @
Purging reached: /Stabilit Maxf\lg) J Purge water was: Treated !Stored Other Note:
Volume Flow Water Quality (three must stabilize) Water Le\;|
(HE?::m) (Galtons or Liters) (0.(;1;“4?.13 T‘;("{:é‘:s:" *3%“ t10::§ ?Lro.1 Tos e 110:@30.5 Drf\g%o;‘vn
Change | Total mqg) C‘z:g‘,‘g‘,;“" (n?g?l_) (smp::ms) g}g TE’,fl?r'ﬂ';V (feet btoc)
or [#— O [—1701357.0 247, (.5 (27.1 2205 (4.67
Joos /.4 (1.5 |50 6.6 135521 /.93 | .67 | 27. 7 25, 2 (4,67
10/6 2.3 12,5 [H0\b? |357. 6,4 /.32 | (.57 |~9.5 (0R7 V#cC7
078 13O @#0t7.0 1389.011./% | C.§Tu=40./ |47.75 V#CT
016 1./ 5.0 192017.0 1359 [/ o @5 #.s #\25.35 V#.C7
1024 12,7 o 24200 T 357640, 7§ (. $( 1567 @117. 77 (%67
125 1./ VA. 3120165 13572 10.734( I 4 C0.34/0.5% y7.C7
034 2.2 /45 Wep 6.9 1357.5 A0L2L (.95 L3y 7.5 V-é7
MaX. Stlly Srobls |§tasls
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft bloc) Equipment Used for Sampt
/03{ /()"716 /507 Peristaltic Pump  Stbmersible Pump )
SAMPLE ID: %WQ\)\Q\NL—;Q‘} { QC: Dup MS/MSD Ferrous lron (Fe®) ma/L) = D\ frx
Container/Preservative Analysis Requested Notes
AN WY AN AN DRORSs [ e he>
VAR F0m [ WSO~ ViesSe l OO
\"’\-wa\- RWObe d;,g\:e,.\;\_’ ) Em o
Suggested Notation:
"— "= not measured "Y'= stable "+ =rising "-" = falling Page 1



Groundwater Sampling Data Sheet JACOBS

Site Name Event Well 1D Project Number

OV ~Roclkgrpond 2022 FOA -Somaer! MW |3 [D3430305

Weather Conditions ' PID Readinags of Total VOCs (ppm Date Sampler Initials
Suan L S8°€ ambient 0+ U greathing zone 0«1 inwen 0 +7 %}7)52& e

Y Well Information _ Sergent 9.2~ 19,
Well Integrity TOC Stickup {ft ags) Well Casing Material Casing Diameter{in) / Gallons per linear foot{gal/ft
Fair  Poor 3.3 @ SsS 1/0.041 4!0.653 6/1.47
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing (ft btoc} Product Thickness (ft) and Volume Recovered (mL)
A o iS.38 (final) S

MaxPuge Volume = (__ 17-2% - 1. 38 #.0.163 gam-3- 'S ga.azssiga= 7.1 1
Previous Tolal Depth Depth to Water or Gallons per Fi Max Purge Vol Max Purge Vol
Deapth to Top of Filler Pack

Well Purging Information

Start Time Finish Time Depth of Tubing {ft btoc) Equipment Used for Purging
i S- 0 3 )(9,5 Bailer  Peristaltic Pump @ubmersible Pump)
Color Odor Sheen Purged Dry Meter Used During Purging
' ROT
G oy o | @B e | 2 e Gttt
Purging reached: (Stability,/ Max Vol. lPurgewaterwas: Treatet(Stor;d Other Note:
Volume Flow Water Quality (three must stabilize) Water Level
(Hn?:m) (Gallonso (0.(;1;#13 T%"'l}:':):' tm” 110&%0.1 - o :1035}.30.5 Dr::\ggofvtvn
Change | Total m : coﬂgjgln:Tw'-'" (n?g?L) (sldprnits) Y ﬁmp G T?rﬁﬂ‘)ty (i)
cw"ﬂg‘” [STO[r.5 [ 1S |*14]5.92] 44| | £.08 | 7.33 |~57.2| 87.04]15.94
il (1588110 |8.S [333194%] S13 | $,32 | 2.3( | ~3I.2 | 28.20| 1542
:%\59*9‘ | 530 1.0 [3.5|209{,.91| S08, HaH4 | 7.3 =311 110.75] 1542
i35l |Y. 7240|459 §034] 344 1.91 4 -8 (.87]| 1542
Is40| 1.2 | §.9|240/ (48 00 2.49| 243 -20-%) 3. 7|i15.4Q
Sample Collection Information_
Start Time Finish Time / Date Depth of Tubing (ft bloc) Equipment Used for Sampling
154 \ ]S"q g ,[p,g- Peristaltic Pump @)mersible Pump’)
SAMPLE ID: 3} 3 £ ud) OLLWGE CA QC: Dup MS/MSD Ferrous lron (Fe?') (ma/L) = NIQ_
Container/Preservative Analysis Requested Notes
3w HqomlL VoA/HCI SWERLO SN TeP,vVe
Lava A tesolved € /
ix R§O~L HOPE/HNOZ Jwboo Disselved Fe futn

W mSoml WFE none  £pA 300.0 Suifote

Suggested Notation:

“__" = not measured “¥"=stable “+" =rising " = failing Page 1



12,9 -22.4/
Groundwater Sampling Data Sheet JACOBS

Well ID Project Number

m Site Name Event
PEO Lloa 2 i v Sapliny | Msot A \ODFZZ02
Weather Conditions PID Readings of Total VOCs (pém) / Date Sampler Initials
{ 570C," C/o’"‘{{g wad ‘/{;E ) Ambient_()'c’?_ Breathing zone O. o In Well S" A:g 22 {g

Well Information

| Well Inteqgrity TOC Stickup (ft ags) Well Casing Material Casing Diameter(in) / Gallons per lingar foct{gal/ft
Fair  Poor 2,63 (FVC, ss 1/00416@!0653 6/1.47
Qgﬁiﬂg_&"% Depth 1o GW (ft bloc) | Total Depth of Casing (fibloc) Product Thickness (ft} and Volume Recovered (mL)
QP L e _45‘_,_(7 | RZ G4 dnan | I -i
Max Purge Voume =( A A (o9 - 15,77 0. 0T game3= SiG5  gal-3.785 Ligal= /?_ﬁ{ L ‘
Previous Tclal Deplh Depih to Water or Gallons per Ft Max Purge Vol Max Purge Vol
L . . plh to Top of Filter Pack
) B Well Purging Information
[ Start Time Finish Time Deoth of Tubing (ftbtoc) | Equipment Used for Purging
_ / Séﬁ”g /6O 7 /O 7 |  Bailer Peristaltic Pump ubmersible Pump
r(,p Calor ~ ( ~Qdor Sheen | Purged Dry | r Used Dur i
e |
Clear” Cloudy Brown | None  Moderate Yes ! Yes é: % C —
3 | Muiti Mete Hach Turbidimete
Other < | @ Strong (E_IE_) J‘_® ‘ _/J-) _._____,,./D
Purgin_g reachecl:_ ___al_)i Max_ Vol. ] Purge water was. Treatedy” Stor J Other Note:
Volume“ Flow o Water Quality {three must stabilize} Water Level
(HE{:::m) I manms_iﬁﬂ_ (0.%1:"-3.13 Tea(';'épr;:" I :10:;%01 | 08 P :10:@1%0.5 Drf\g%o:n
50-500 Conductivi D RP Turbidi
-7 1'7 A Change Total ] mmin) | ol:sli;t:'\;tty i B?L] |stdp::ms} 8“ Y ?&?Sl)tv {feet bloc)
/573 | — &> | = 621479 [ 352 14.7% |-5.§ |2/.57/5.09
(545 1O 1O S00NC. 4\ H20.4 0. 79 (.74 |-4C.7 |(7.52 |/S./7
550 0.9 12.9 135010, 3 |44 1¢0.57 (.76 <|~66.0 [/3-07 Ys5./5
1555 |1 & (%7 130016, 2 230/ 240.%7 6,76 -1/ . $1 7. 55509
/00 12, 016.7 oo 6./ (406 740.9/ Ao .77 -5 .5 | S. 47 NS0 D
GUS Stobln. Stabls |Stable
/410 -
(/5
e .i.

Sample Collection Information

Start Time Finish Time / Date | Depth of Tubing [t btoc Equipment Used for Sampling
/ (02 G 6./ ? Peristaltic Pump/‘gll;m_g_mble-m'}

SAMPLE ID: "\ 0\ SO 8 C)U \ijﬁg$ QC: Dup MSMSD | Femousiron (Fe™) mgil)=  {4d

Rl i Wwo&hog . . |

| (xS0 HOPE /U0 Dies S/ (036
i X XS0 |HOP2 Solbate /B0 O

l § P

Suggested Notation:

“—"=notmeasured "¥"=stable “+'=rising " =falling Page 1



Groundwater Sampling Data Sheet JACOBS

Site Name VY S Event Well ID Project Number
Coomer Gommanicahiony Sihe | 2922 EWA Gin Samphiny) MN-12R [psusb3ezy
Weather Conditions PID Readings of Total VOCs (pprm) Date Sampler Initials
5-2" ﬁ K&H\. bw)k m ““j ;| Ambient 0.9 Breathing Zone _ U S |n WeIIS o‘ % = X - 2 2 A
Well Information
Well Integrity TOC Stickup (ft ags} Well Casing Material Casing Diameter(in) / Gallons per linear foot{gal/ft)
@ Fair  Poor | (T} Wk amoun (pvc) ss 1/0.041 (2_{2._1_93 4/0653 6/147
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing {ft btoc Product Thickness {ft} and Volume Recovered {mL}
M A \2 . oo 22.S5 (final) AA
Max Purge Volume = (_2 2 55 q- \l.so B-0-1b3 gam-3=5 V1 gareszesuga= 194.5¥ |
Frevious Tolal Depth Depth 1o Water or Gallons per Ft Max Purge Vol Max Purge Vol

Depth to Top of Filter Pack

Well Purging Information

Start Time Finish Time Depih of Tubing (ft btoc) Equipment Used for Purgin
t Lo Sh \73', 'L\g 171 b Bailer  Peristaltic Pump (Submersible Pum

Color QOdor Sheen Purged Dry Meter Used During Purging
@ Cloudy Brown None Moderate Yes Yes . m
Other: Faint - @ @ @ YSI Multi Meter Hach Turbidimeter

Purging reached: (Stabilil Max Vol. |Purgewaterwas: Treated /Stored™ Other Note:

Volume Flow Water Quality {three must stabilize) =\ | Water Level
(HE':‘::m) (Gallons or Liters) :o.%ﬁ.w T%'i'l'jcpr):" s :wrzugz_ro.‘- 101 T 10mY 110:& %rM Drawdoun
Change | Total rf.oufnoig) Ciﬁgtr':::;‘w (rr?g(I)L) (stdprnits) 8’1‘\;’) T}’&?r'{’};’ (feet bioc)
13201 (L% 1115350 [ b3 2871 | L 14 1695 | 1179 | 243 [j2.15
1300k |20 |35 wes [5:95]2B) o4 | 6977 [i02.e | 0.34 |12.05
120 1220 |15 Hes (585 | 249 0.t7 |6-99 922 12.2% [i2.sS
130k 2.0 195 [Hes [b.08 [25] |0.53 [T.0) [¥854d | 165 |i2. ¢S
13,21 (2.2 (495 [Weo [549 (2632 |04 [T.o] [19.5 [0.32 |i2.6§
122,120 |uns |Aes [Lol [ 295 045 |[7.0d 16,2 | 0.0 | 12.65
“—-—---'_-i—-.
[
-‘-—‘-\
«________‘\\
\
(=
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc) Egquipment Used ff)r Samgjng
\3 20\ V340 / ¥-¥-22 V7T L0 Peristaltic Pump (Submersible Pum
SAMPLEID: 72 W OoUWLWGE D Y QC: Dup MS/MSD Ferrous Iron (Fe®') (mgiL) = 4 A
Container/Preservative Analysis Requested Notes
Zu il dmbee [H U DROJRRS Ak 103 /0c  STren Vnberwel

i _ 128- 22 .
e 259 Wil Wit j paos Pscdwd Malm Sweo2or

l« 2 SO\M.L_, HOPE Suifake € 00,0

Suggested Notation:

“— "= notmeasured “¥"'=stable "+"=rising "-"=falling Page 1



W

(2]

Groundwater Sampling Data Sheet JACOBS
O Site Name Event Well ID Project Number
DS Nows A S n il Soneien | MWAZR Y ZON
Weather Conditions PID Readings of Total VOCs (ppm)  \ Date Sampler Initials
4‘70F4 (/O d‘{j"'l 7"[4;9_4(94)- Ambient 0‘_0 Breathing Zone 0‘ 0 In Well jt 61 q I\Uq“‘ ’h\%_ %LQ

Well Information

Previous Total Depth Depth to Waler or

Gallons per Ft

Deplh te Top of Filter Pack

Well Inteqrity TOC Stickup (ft ags) Well Casing Material Casing Diameter(in) / Gallons per linear foot{qal/ft}
Good Fair} Poor 024 5 §§ 1/0.041 10163 | 4/08653 6/1.47
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing (ft btoc) Product Thickness (ft) and Volume Recovered (mL
—_ /5.0 A0 98  (final e
Max Purge Volume = ( .98 4- 15.0% 1. OL63 am.3= 2. 90 gai-a7esLigal= 0.5 ¢

Max Purge Vol

Max Purge Vol

Well Purging Information

/1343 (47

/C.02

Start Time Einish Time Depth of Tubing (ft btoc) Equipment Used for Purging —
/3//, /3@’ / /é O Bailer  Peristaltic Pump @mersublem
__Color Odor Sheen Purged Dry _
gl:é{—c@) Brown I\:@ B Q“; Cysi Mult Mete\ Wmete
Purging reached(‘i@]@@x\@ l Purge water was: Treated StonDOlher Note:
Volume Flow Water Quality (three must stabilize} Water Level
(H-II::T:m) {Gallons or Liters) (0.(:;1;1-1('].13 Teag:épr:r. £3% 110;/09?: 0.1 o Jprp— t10:§r :JJTO.5 Drf\;go:n
- Change Total m) e C(;zgl;;t:;ity (rr?g?L) (stdp::'ﬂts) :'):\z T;ﬂ?r'ﬂ')ty (feet btoc)
13— 1O |~ 122 | 674 | 33% |57 | -0 Y49« /504
/326 2./ | &/ 420102 | GA6 | (.90 |(.6F |-C9%¢ | LTS /S.r/4
/325 12, 3 1o O/ (GROAN/.09 G749 |~ [ |/#.65 |5/
}336 2.3 |(.7 ¥t C.O 3/ 1073 (.75« |-959/(.r0. VS.r%
/335 12.319.0 %60 6./ 1637 N0.57 (.76 «|-103 39/, 26 \/S. r%
150 2.4 11/ 142010/ 1635 <344 |.76v 706/« |/5.0% /5%
/35 M i Stabd, SHbl |stabtle
Sample Collection Information
Start Time Einish Time / Date Depth of Tubing (ft btoc) Equipment Used for Sampling

Peristaltic Pump

@mersible Plh&

ac: Gup ) MS/MSD>

Ferrous Iron (Fe?') (mgiL) =

N R

SAMPLE ID: I Soh OIS Nad L#E: / oLl
Container/Preservative
Bt Aeadnec RO\

VYOS SRRE [ W
LA RRRE

Analysis Reguested
o) s /
Wos N2 | LO¥D
SOk /B2 O

Notes

NS \o

Suggested Notation:

" "= not measured *v'=stable “+"=rising

“-" = falling

Page 1



§1-18.7

Groundwater Sampling Data Sheet

JACOBS

Weather Conditions

Ambient 6 o Breathing Zone O c In Well 0'0

G) Site Name Event Well ID Project Number
QRO Powe, ’anm% Sty () Sormlliny Mo 2T Q36 3
PID Readings of Total VOCs (pph) “Date ampler Initials

iskuﬁ?ﬁa

D5

51”F , L ./}7/4/& ﬂom ’,61?4(415)

Well Information

Casing Diameter(in) / Gallons per lingar foot{gal/ft)

Pravious Total Depth

Depth to Waler ar

Gallons per Ft

Depth to Top of Fiter Pack

Well Integrity TOC Stickup (ft ags Well Casing Material
Good {_Faic” Poor 2 5 2 SS 1/0.041 ro@ 4/0653 6/147
Depth to Product (ft) Depth to GW (ft bloc) Total Depth of Casing (it bloc) Product Thickness (ft) and Volume Recovered (ml})
— /.57 /9.7  (ina) —
Max Purge Volume =(_ /.F: 7 #- 450 . © 763 qaim3= A3 39 gat- 3785 Ligat = 2: [CEI

Max Purge Max Purge Vol

Max Purge Vol

Well Purging Information

Start Time Finish Time Depth of Tubing (ft btoc} Eaquipment Used for Pyrgin
/‘2 & { /50 / /5. 5’ 2~ Bailer  Peristaltic Pump gbmersible Pm
Color QOdor Sheen Purged Dry Meter Used During Purging
/C‘_dlé)Cloudy Brown None Moderate Yes Yes » -
Other: Faint Strong @ @

e,

Purging reached,””Stability” Max Vol. lPurgewaterwas TreatedGored ther Note:
\Volume Flow Water Quallty (three must stabilize) Water Level
Time {Gallons or Liters) [ (0.013-0.13 Tea‘:l‘]'::" e £10% or 0.1 . s 10my t10%0r06 | Drawdown
{HH:mm) qpm, C) _ mgil NT.U_ <0.3ft
Change | Total fgotfrg:) co(ﬂgt:g;\;w (n?g?L) (sldprnits) gr?\f) T?r:l:'lﬂ')w (feet btoc)
Jagd | — 0 | — /4. 2400Y 2.7% | 7.00 | [%49.3 [ (3.9 |([4 52
1230 | 10| 7. 320045 |“469./ [ 2.6) (5:931/51.0 | §. 47— /752
/255 [,\H 3.0 [25014. 7 |470-54 260 . 92A/49.24.50 V4. 52
J200 |/ .4 1l 32.0V4. 9|7 §ARSSNG. S /4T, 9|12« (V4 5 2
1304 srable | Sralle | Sroble | Stobd | Sradte
/3/90
/3/%
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc) Equipment Used for i
/30 3 / 3 /G / {‘ ?x Peristaltic Pumgp @Emersible Puh&
SAMPLE ID: %ﬁ;‘@wb\_}\ﬂmbgﬁﬂ QC. Dup MSMSD Ferrous Iron (Fe“) (Mg =} Be

) X 30w WO

Container/Preservative
T Mook [/ RCA

LSO BRE [N

Qﬁ&ﬂ&&ﬂ/

Analysis Reguested

S

SU\:Q\R. { E200

RV AT
/ lsmo

Notes

Suggested Notation:

"—* = not measured ‘v""'=

stable "+"=rising " = falling

Page 1



AN

106

Groundwater Sampling Data Sheet

JACOBS

Well Information

(‘j\)b Site Name Event Well ID Project Number
SIS D m?]‘lé-?\r\i\ C?WSNN\&\‘ v | MWD RN
Weather Conditions PID Readings of Total VOCs {(ppth} Date Sampler Initials
Afl’{o F‘ C‘/OV L'//l (\,VE,QA(S) Ambient O 0 Breathing Zone 0.0 nwen .7 q’ 1\(03[1 %fh_ g%
[Z0N -

Well Integri
Good air Poor

TOC Stickup (ft ags}

[ Al

Well Casing Material
ZPVC:; S8

Casing Diameter(in) / Gallons per linear foot{gal/ft)

170041 ¢2/0.163.7 4/0.653 6

11.47

Depth to Product {ft)
PR

Depth to GW (ft btoc)

/3. 3%

Total De f Casin

20. 7/

(final)

Product Thickness

e

and Volume Recovered (mL

Max Purge Volume = ( :20

/

ft- /3. 36‘ ft) « 0-/6Zgalm.3= 3:3/ gal-3.785LigaI=[Z géz L

Hravious Total Depth

Depth to Waler or

Gallons per Ft

Depth to Top of Filter Pack

Max Purge Vol

Max Purge Vol

Well Purging Information

Start Time Finish Time Depth of Tubing (ft btoc Equipment Used for Purgin
Wiaad O / wé I d R4 Bailer  Peristaltic Pump éubmerﬂblﬁ’un:m\
Color QOdor Sheen Purged Dry eter Used Durin -
Clear” Cloudy Brown Moderate Yes Yes -
Other: o] Strong @ @ ¥YS1 Multi Meter ach Turbidimeter

Purging reached:

fability Max Vol. | Purge water was: Treated (Stored) Other Note:
—

- =

/204

(217

/4 34

Volum e Flow S Water Quality (three must stabilize) Water Level
(Hnrr:m) (Gallons or Liters) (0.(:!1;3"-1(?.13 a(},"g)e 13%“ :1:113”4‘69 ;:'Lro.1 04 +10my 110'361_.3'0.5 Dr(aggof\:m
Change | Total :ﬁrﬂg) co(:gfnl:;w (n?g?L) (stdpl:ms) E;?v'; T?r:l')rlal)w il
g |~ 10O |~ 184 573 5,65 4. 341/70.5|57.00 | /3. 4
a5 115 106 1300179 (oA | 3.281[.50 [/7R.7452.021/5 #5
150 2.0 3.8 Moo $2 (75 | /.53 (.59 (71.9|23./ Y3.#S
(/58 20155 \ood 2 0974/ 37 |bble Y70./ 5.2 « [/3.95
(200 2./ (2.6 420193 | 70 A/t |6 b/ |[69.0-5.73 ~ 3. 45
/208 2.0 (9.6 1400 5.3 | 7/ 2N0. 9% (.0l e |75 E45./0 3. 45

(210 Areble sreble |<fible | SHobtt

Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc}

Equipment Used for Samplin
Peristaltic Pump ub ersible Pump

SAMPLE ID: AN SHONOWAS\ACH Y

QC: Dup MS/MSD

Ferrous Iron (Fe "y (mgiL) =

\\5!-\

Container/Preservative

YL Meedwenc /\\L\
\ % DEOWL. AR /WO

WA - WRR

Analysis Requested

WO [ RYO / Rewoyfios

e | OB
SN [Tra0 D

Notes

Suggested Notation:

“—" = not measured "¥ "= stable

“+" = rising

“." = falling

Page 1



Groundwater Sampling Data Sheet

JACOBS

Site Name ] Event Well ID Project Number
Casan Ccuu\u\\m\im% Sk 2922 cwh OGN Sawglig (M - 64 pyzb3e)
Weather Conditions PID Readinags of Total VOCs (ppm Date Sampler Initials
55"1 !:5\113 g W “‘\.\'\5 Ambient_C - ¥ greathing Zone (). 3 Inwel_O- > ? S 272 a4

Well Information

Well Inteqrity

TOC Stickup (ft ags)

Casing Diameter(in) / Gallons per linear foot(gal/ft)
1/0.041 410853 6/147

Well Casing Material

SS

Fair Poor 2 g
Depth to Product (ft) Depth to GW (ft btoc) - Total Depth of Casing {ft bloc Product Thickness {ft} and Volume Recovered (mL})
N A \ W, ve 2 0.0k (inal) N A
Max Purge Volume = ( 2 3. 0% B m-01b S game3=2 b ga-szesuga=1L22 L
Gallons per Ft Max Purge Vol . Max Purge Vol

Previous Tolal Depih

Depth to Water or
Deplh to Top of Filter Pack

Well Purging Information

Start Time Finigsh Time Depth of Tubing {ft btoc) Equipment Used for Purgin:
RS A A N \S o2 Bailer  Peristaltic Pump (Submersible Pumip
Color Odor Sheen Purged Dry Meter Used During Purging
(Clear Cloudy Brown Moderate Yes Yes NI @
Other- Faint Strong @ Mu Hach Turbidimeter

i<

Purging r:aached: Stability Max Vol ] Purge water was: Treated torej Other Note:
Volume Flow rWaler Quality {three must stabilize) Water Level
(Hﬁfnmem) (Gallons or Liters) (o.ty:nf.u T‘;'E‘%Fr’:" 3% uo:; ?Lro.1 o t10my ﬂostEro.s Dl;a\ggof\:m
Change | Total rﬁ?.ffn?g) o c?ﬁgl;;t:;iw (n?g?L) (stdpl::\its) : ﬁf\f, T?r:?riﬂi)w el
4 38 | 2.0 [ 200 [qe 136 ) 296 | 362 | 728 118324 B8. 41 |4 oY
M4y JLo 30 [ 200 |l | Bod 290 [|77.2% [13% e [HH3 [ sy
44y [ Lo [ 9o |z [§02] 206 [2.377(71.2% [132. 33743 |[{Yoy
Wsy lto [Se |2ee|§¥2] 21y 203 [1.2% 1318 [2191 [ H ey
- -‘--""\
‘-\.\
\\
"\\\
~—~— \
-\\
‘--.\\
Z
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc) Equipment tsed for Samplin
LS \S:Ob /5;‘3 222 16, 00 Peristaltic Pump ESubrﬁersibIe Pump ™
SAMPLE ID: 7 2 Ewyoub iy (3 10 QC: Dup MSMSD Ferrous Iron (Fe™) (mg/L) = = /A
Container/Preservative Analysis Requested Notes
2\ Maber (g PRI Ry A ivz2flos (8 -24' Screen
Takeryal

v 250wl WOPE /) yuiz

250 wL WDPE

'b'uss,\\ml Q/Mn S‘\U()BZOF

Suggested Notation:
".—" = not measured "¥=stable "+"=rising “-" = falling

Page 1
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Groundwater Sampling Data Sheet JACOBS
OU 10 Site Name [ Event Well ID Project Number

QRO N\ | 0% DB (W Swive | MW T RN 2NN
Weather Conditions PID Readings of Total VOCs {ppm) * ) Date Sampler Initials

40[ C/am’ 5"‘?’4 (5/' )IAmblent 0'0 Breathing Zone O ®) In Well ‘fﬁt gM 27_'

5

Well information

Casing Diameter{in} / Gallons per linear foot{qal/t

Well Integrity TOC Stick T Well Casing Materia ~l
@ Fair  Poor 3 52, EPVC; ss 1/0.04@ 2/0.16§ 470653 6/147
| Depth lo Product (ft) I Depth to GW (ft btoc) Total Depih of Casing {f bloc fﬂl'.v-ﬁoduct Thickness (i) and Volume Recovered (mL) |
— | (7.3% A2. o dnay |
Max Purge Volume = (__';_212 G) ft — /7' 32/ ﬂ)*GO' /@3 galft+ 3= 2 55 gal = 3.785 L/gal = 9- GG L
B Previous Total Depth g:g:: tlg _\Ia_::lzrl 2Tllar Pack allans per FI Max Purge Vol Max Purge Vol £
Well Purging Information
[ Start Time ’ Finish Time [ Depth of Tubing (ft btoc) Equipment Used for Purging
!.‘3 {5 rfzf }\._‘/ /5 3? 1 Bailer Perlstalllc Pump €bmer5|ble Pur-‘n-‘p\\
. Color QOdor Sheen Purged Dry
Cleag Cloudy Brown N Mod A{
g;/?} Y = Sct:menr:te _j_ _d_l%sé C':D @num Mf;fi'l} @ach Turbldnmig m
Purging reachedg Stabili ﬂli Max Vol. ] F_’l_.l__rge wz_:tf_r‘\.:rfs Treat lher Note:
7 Volume Flow E | Water Quality (three must stabilize) Water Level
Time | (Gallons or Liters) |@013:0.13 | T‘;’t':lpr:" £ 3% z 10% or 0.1 o0 Pp— +10%0r0.5 | Drawdown
(HH:m) | gpm, P i mgiL NTU <0.3 R
| Change Total m) ci:.‘é"','g:'n\;ny (IT? ch)L} J%ﬂ'}i&s:] gl?\f) Tfhr‘?r'g';y {feet btoc)
/355 | ~—1 O 5.5 | A% |2.60 | C.S2 |J74.31/9. 25 |17.35
/L/Qp f13 /:3 .2(:?07 5 ')’.?? /12{7, (’;}{?‘,W/G; 70’ 9/6?"’”/7.‘)""/‘
405 117 12.0 340 16.7 | S5 | 0.3 [(.639/55.& |5. 9% <[¢7.%#3
410 1/, 3 I, 3 26006. 91527 10.76 S LT\/45.6¢16. 55w |(7.%2.
415 11.Y 16,7 150104 | $5i7 1062 |(.5v 1% | &S /5« |/7.43
11420 113 17.0126017.2 S/ 2 o] 05.72046:7/4/38.345.C6 </ 743
/414 | 1 | Srabd bl Stebisg

" N Sample Collection Information- -
Start Time Finish Time / Date [ Deoth of Tubing (it btoc) | i r
/"7’2, 3 /& Z /g,jg I __ Peristaltic Pump 2bmersib]e P@ |
[ SAMPLE |D:%_,‘},;§_‘\,\)0u£_;\ﬂb _"\_‘_\ | QC: Dup MSMSD 1 Ferrous Iron (Fe?") (mg/L) = ;\3 }\
Container/Preservative Analysis Reguested Notes
ESS\WE SANEAYA YN WY RRgj AR L
VAED NRRE [ PR Qiss St /LD
RSN ST /EUN O
Suggested Nola.l;t;n'
Page 1

" =notmeasured “v'=stable "+ =rising “-"=falling
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Groundwater Sampling Data Sheet JACOBS
I6UL9 Site Name Event Well ID Project Number
Q‘\\&b Do, %\AQ\N A CD\Q gﬁfwt\\\ mf\ MW K N \}3‘\3(@30'}
Weather Conditions m_wm Date Sampler Initials
Ambient 0 0 Breathing Zone mtn Well _J_l, % AUC\ (a;q_ 4)6
i}

2nap b ()
7

Well Information

Well Integrity TOC Stickup (ft ags) Well Casing Material Casing Diameter(in} / Gallons pe linear foot al/ft
ocQ Fair  Poor TN BVC ) SS 1!0.041@63 N4/0653 61147
Depth to Product (ft) Depth to GW (ft btog) Total Depth of Casing (ft btoch Product Thickness (ft) and Volume Recovered {mL
e /é 5¢ , pyy 7 (final —
Max Purge Volume = gr’ 7 _{6 86’ ft) » a/6 g galfft « 3 =_g' 37 gal » 3.785 L/gal = ?, '5?{--‘ L
F'rev ous Tatal Dapth Depth 1o Waler of Gallons par Ft Max Purge Vol ax Purge Vol
Depth ta Top ¢ of Filter Pack
Well Purging Information
Start Time FinisI? Time Depth of Tubing (ft bloc} Equipment Used for Purgin
V4 3 ys s/ / 7. ?é Bailer  Peristaltic Pump éubmersnblel’%
. Coler Odor Sheen Purged Dry
Cloudy Brown @Faim hgtt:n:;rgale Yes (T;é @ @urbldnmeteri\j
Purging reached: @@Maxw:l. I Purge water was: Treated tore ther Note:
—_— o ~——— i —
Volume Flow ] Water Quality {three must stabilize) Water Level
e (Gallons or Liters) (0-:%35;:‘-)13 T‘%‘?)ﬁ" i 9% 0% E‘E-‘ 0.1 £10 r:\f *wy?ﬂ S ety
Changs | Total | clminy el e il o ooy, | testbion
2| —lo | —|zo| 3552 324 | 73 [[S3.(1/3.6r | /6. 5¢
/35 1701 7.0133317.3 |d5¢ | 2-5/ | () e /$2. 20077 |/C.5C
290 2z A (e 7l [S¢ T N2 3 AL TIA/SO C TS50 " (e FE
ias |[.3 |tk s 260127 870 VA 26 A G A 9g 74 5.2 . T
nso e 4.9 Q6027 | S22 AL AT AL.7/ N\ 47.9 | 30 V. ST,
Iss Srodl, \atrbl | Sredle | Srodde \smé b
J A0 0
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc) Equipment Used for Samplin
/5 Z \rh\() (o / 7. ?é Peristattic Pump  §ubmersible Pump™
SAMPLE 1D: AN O o\ Ay QC: Dup MS/MSD Ferrous fron (Fe®) (mgi) = 3 I
Containgr/Preservative Analysis Requested Notes
A\ Needvec / ®CA DRD/RRo[ R 0,
\ XS oo\ KT | WA WranSe/ Won-D
L% DS WRRT Sofan [T D

Suggested Notation:

“__*=notmeasured *v"=stable "+"=rising “-" = failing

Page 1



Groundwater Sampling Data Sheet JACOBS

Site Name S Lt o Event “Well 1D Project Number
Wb B par Cotmanieaing | 2922 ZFwA GW_ Samgling I aal-0¥ [D3434,302)
Weather Conditions PID Readings of Total VOCs {ppm) Date Sampler Initials

Sﬂ OF‘ C\“WAN\ ) QE{’[& w \ ‘\J S Ambiento . 0 Breathing Zone O D In Well O LI rﬁ - 1-'—2- L kk
+ m i —

Well Information

Well Inteqrity TOC Stickup (ft ags) Well Casing Material Casing Diameter(in} / Gallon r linear foot{qal/ft
Fair  Poor 1 2% (pvd  ss 170041 (2/018) 4/0653 6/147
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing (ft btoc Product Thickness (ft) and Volume Recovered (mL)
Wh V.21 2205 (finay NA
” -
Max Purge Volume = ( 12.15 ft- )ﬁ'!']. 27 ﬂ)'o'lh‘3 galift«3 = ﬁ-%q gal » 3.785 L/igal = O]\U% L
Previous Tolal Depth Depih lo Water or Gallons per £t Max Purge Vol Max Purge Vol

Depth lo Top of Filter Pack

Well Purging Information

Stan Time Finish Time Depth of Tubing (ft btoc Equipment Used for Purgin
{05 T VAT \¥ . 2] Bailer  Peristaitic Pump {Submersible Pump

Color Cdor Sheen Purged Dry Meter Used During Purging

Cloudy Brown @ Moderate Yes Yes Y55 Multi M e
Sther: Eaint Strong @ ulti Meter ach Turbidimeter

Purging reached: @tability Max Vol. | Purge water was: Treated (Storedy Other Note:

j—— —— ) ~—

Flow Water Quality {three must stabilize) Water Level |

| Volum
t ) Temper-
(H-'I:;P:m) (Gallons or(Liters), (0.(;1:';]0.13 ature +3% th;ff 01 01 £10mV 110351%0.5 Dr:\g(;o'\;vn
' 50500, | C  [Conductity DO i )
pH CRP Turbidity
Change Total rnUmin] (wSicm) (mgiL) (std units) (mV) (NTU) (feet bloc)
s —

WOZ 1S | V5 13 S| 2L S50 | (62] 143,27 33, |[7.29
WOl TS [30 [ 300 [0 | U0 |H3S [LLT7 11432 2.¥4 [17.30

M12 [ Lo | Yo 2w [s.28] Yo [ 4919 [l |HO.‘1 2.19 1 7.3}
Wil [0S e [3°]5.238] a) 247 [61% [1S9.77]1. 34 |11.3)
\\
\‘
\\
I~ !
\‘
\\_—
o]
b P
‘ Sample Collection information
Start Time | Finish Time / Date Depth of Tubing {ft btoc) muﬂm_@g
W2\ W29 /3¥-1 -22 1¥.271 Peristaltic Pump  (Submersible Pump
SAMPLEID: 22 FW olb WG 1S QC: Dup MS/MSD Ferrous Iron (Fe®™) (ma/l) = N A
Caontainer/Preservative Analysis Requested Notes '
3¢ 0wl \|GAI N VOC -L 8280 Cim i\ - 220
C2Seml WDPE [HNoz  Disstvd ] e gwiezer W Feeea
259wl wpfE SWe € 2030

Suggested Notation;
" "= notmeasured “v'=stable "+"=rising " = falling Page 1



Groundwater Sampling Data Sheet

JACOBS
Site Name Event Well ID Project Number
b fremae Comucdnans Ok [2522 Buah G Sewgliesy [N B oz g3y
Weather Conditions PID Readings of Total VOCs (ppm) - Date Sampler Initials
'SL\"F .C\B'J‘\M Ew\\ \N\'\\ } Ambient O 0 Breathing Zone 00 In Well O : b % - ’_{ - 2_ 2 \L.
+ A X

Well Information

- 1S 24

Depih lo Waler ar
Depth lo Top of Filter Pack

Previous Tolal Depth

Gallons per FL Max Purge Val

Well Inteqrity TOC Stickup (ft ags Well Casing Material Casing Diameter(in) / Gallons per linear foot{gal/ft
Fair  Poor .30 ss 1/0.041 @63 ) 410653 61147
Depth to Product {ft} Depth to GW (ft btoc) Total Depth of Casing (ft btoc} Product Thickn ft) and Volume Recovered {mL
N R 15 - Lb VO F0  (final ﬁA
Max Purge Volume = ( \Q\ 0 %0

H-o\b? gamea=2. 22 gal » 3.785 Ligal = E'."{O L

Max Purge Vol

Well Purging Information
Start Time

QC: Dup MSMSD

Ferrous fron (Fe*") (mg/L) =

Finish Time Depth of Tubing (ft btoc) Equipment Used for Purgin
2, 2—1 ! \L, 2L Bailer  Peristaltic PumpT: Submersible Pump )
Color Odor Sheen Purged Dry Meter Used During Purging ————
(Clear) Cloudy Brown @ Moderate Yes Yes :Ha-cl‘l-Turbidimejter
T o aint  Strong () ..@
Purging reached(_Stabilit) Max Vol. | Purge water was: Treated( Stored ) Other Note:
- s e
Vol Flow Water Quality (three must stabilize) Water Level
i o Temper- +10% or 0.1 +10% or 0.5 Drawdown
(H::n:m) (Gallons o (0.%1:{:.13 a(l.tg;: +3% r_r;g_ ?L ) £0.4 +10mv NT?J ) fwgsoﬂ
Conductivi Do H ORP Turbidi
Change | Total m ‘:zs‘;cr;‘;lw (mglL) (stdpunits) (mv) ?rr:T'u')w )
BIZ VS [VS 319 4% [ 296 1 a4 ] 73715 3
3371 [1.S 13,03 [TIT Y16 [ 1.9 ] 7o [IH9.S] 383 [1S.3]
1392 LS [ us | 3186 45 | 238 | .04 HF.9{ .30 (IS 3y
PBRTLS [ boo| 2o 2] wig | 16T |9 0% [M5.4
""——_-_‘“'-—___
-"‘-n_‘-_-_-‘-\
[
\\\
\ Y
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc) Equipment Used for lin
\3S 2. o) / £-7-2¢ b 2b Peristaltic Pump (_ Submersible Pump
SAMPLE ID: 22 CWOUL WG 14

NA

Container/Preservative Analysis Requested

VoCs -t
E2L0- WM

Dissowed B M swWibozee
Sufet € Sau.c{_

Notes

Sodow U | wel

Iv 250 amie ADPE /HUDB 43~

J« 250 L {Hves

Suggested Notation:

“— "= not measured “v"=stable "+ =rising " =falling

WO Sereen Lakeeyal

.’
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Groundwater Sampling Data Sheet

JACOBS

Site Name Event Well ID Project Number
WA Taemer Goanunieiony DiR[2922  Cwd Gy Sewplig [ MW-14 D333 2|
Weather Conditions PID Readings of Total VOCs {(ppm) Date Sampler Initials
50‘F= R'O””\S 3 VQL\ \Mlké S | Ambient_© .= Breathing Zone _% = _ In Wen 0.3 % - a' 22 ANy
Well Information >
Well Integrity TOC Stickup {ft ags) Well Casing Material Casing Diameter(in) / Gallons per linear foot(gal/ft
Good)  Fair  Poor 249 @C ss 1/0.041 410653 67147
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing (ft btoc Product Thickness (ft) and Volume Recovered (mlL})
N 17-47] 22 .55 tfina) N R
MaxPurueVqume=(22 gg ft — \—1-\’|_} ﬂ)'olbg gallﬂ*3=2-q¥ gal » 3.785 L/gal = q "'“.] L
Previous Total Depth Depih o Waler or Gallons per FL Max Purge Vol Max Purge Vol
Depth 1o Top of Filter Pack
Well Purging Information
Start Time Einish Time Depth of Tubing (ft btoc) Eguipment Used for Purgj
IREEYN L0 3] 1¥. 47 Bailer  Peristaitic Pump (Submersible Pump)
Color Qdor Sheen Purged Dry Meter Used During Purgin
o
o) oy oo pioal I I B T e
Purging reached:(Stability) Max Vol. l Purge water was: Treated é@e Other Note:
.4 e
. Volume Flow Water Quality (three must stabilize) Water Level
(H-‘I:llzn:m) (Gallons or Liters) (U-Cg'i-nf'ma T%@:r;{:r- +3% 110;/;.%0.1 £01 £10mV tiO:?r%ro.s Dr:l\;gof\:m
50-500 Conductivi DO H ORP Turbidi
Change | Total | oy ?ﬂsifcn':‘;“y {mg/L) (std units) (mv) ?hrlﬁ;)ty (feet bioc)
10:- 1V W8] 175 250 1123 462 [ 3.3S | b9k |1si-S [hast v1.6d
Wb V5] 3.50) 350 10 YSi | 229 [b .82 1419 |2V.44 [17.§]
10: 2\ \75[5.25[ 2601649} #4492 1.37 [6 §b Pt 1yq o4 [1 751
i 59 .9 _
1026 (A5 1o [35o |bAA6L | H3T[ bbb |6 .8F |13e e | 1.5 [177.5)
W21 (L1685 350 (.2 ] 835 Tv.to (6§59 liey.e (G401 Li1.s]
\_____
\-____\\
~]
~_
\\_‘H_
\—-‘.\
B Sample Collection information
StatTime |  Finish Time/Date Denth of Tubing (ft btoc) Equipment Used for Samplin
\D. g A0 Y ‘1 %47 Peristaltic Pump ¢ Submersible Pump >
SAMPLEID: 22 FWOM LW G 14, & | ac: Dup MsmsD Ferrous Iron (Fe™) (mgiL) = 4
ContainerPreservative | Analysis Requested Notes
Zoudml. vob |4 Yo -t §2005H  WW Jorern
- . Wb - 2).
(252wl upeg /e Disssied Flty SWeo20F -6 J
) 26 ca Popnived shack luck W
¥ o
2% Ml g Sujbake € 390.5 pulb cutters .
Suggested Notation:
"= notmeasured “¥'= stable "+" = rising "-" = falling Page 1




Groundwater Sampling Data Sheet

JACOBS

Site Name 0\15 Event Well ID Project Number
Cener Compmanicaking Sihe 2522 Fuwh Gy S‘«wlm ,u( MW- LY b33zl
Weather Conditions PID Readings of Total VOCs Date Sampler Initials
'-S%QF . r.\\l\ké‘f\ ‘ (3 N\\ 0&:&& Ambient 0O Breathing Zone §- ¥ in Wellﬂ % % 22 AN
T T rT b

Well Information

Well Integrity

@ Fair Poor

TOC Stickup (ft ags)

.8 S

Well Casing Material

Casing Diameter(in} / Gallons per linear foot(qal/ft)

1/0.041 @ 4/0653 6/147

Depth to Product {ft

Depth to GW (ft btoc)

Total Depth of Casing ift btoc)

roduct Thickness (ft) and Volume Recovered (mL

P

P

revious Total Depth

Depth 1o Waler or

Gallons per Ft

Depth 1o Top of Filter Pack

N A M 2049  dinay N A
MaxPurgeVoume =¢_ 2949 a-\H\ > i 0163 qam-3=2.3%  ga-s78sugai= 1122 |

Max Purge Vol Max Purge Vol

Well Purging Information

Start Time Finish Time Depth of Tubing (ft btoc) Equipment Used for Purgin
\% R0 \ S 59 \S A% Bailer  Peristaltic Pump
Color dor Sheen Purged Dry Meter Used During Purging
Clear Cloudy) Brown None (Moderatgy Yes Yes @ -
Other: Faint Strong @ @ | Multi Met ach Turbidimeter

Purging reached:@abilit Max Vol. |Purge water was: Treated {Storeg Other Note:

Volume Flow Water Quality {three must stabilize) Water Level
el e L) [T T::‘?gf?- s SN so1 | z1omv :10'34%30.5 Drawcioum
Change | Total u?funqg) CO(:g:rl:‘nI;W (n?g?L) (stdprnits) Eﬁ\z T?r:?riﬁl)w L)
1923516112925 |Ren| H2S | 152 | £.9Y9 | 15H) [2res [W\Y
1S40 [1.25] 2.5 [ 25080 | M2s | Vo2 | L.99 idg s ™19 49
154G (1S |315[ 250 (840 [ Y2 | ©¥¥ 1690 [1439 [1¥3.§ [14(9
1$.52 [V.25]5.0 (250 (%00 | 422 | ©¥2 -95 [yl 3 [§9.59 1919
15.S5 (125|125 |25 F.24 | Y23 | 0.93 | .9S |13%.2|51.81 |14.19
\\
‘-\\_‘-‘
~——] -
\\
\‘
\ Q’—
Sample Collection Information
Start Time Finish TimeIDate Depth of Tubin btoc Eaguipment Lised f
l o0 1w 0/ §¥-y-22 \S 13 Peristaltic Pump (Submersible Purm D
SAMPLE 1D: 0 2 Fy1oubw Gl b ac: @up) (MSMSD) | Ferrous lron (Fe*) (mgiL) = NA
. Container/Praservative Analysis Re'uesled Notes .
12w Sewl von JHU Uol3 Fas 19V - 20} Scren
12% H4oatl UOA 4 (L VXL FIOTI L Tarerval
“ x 250 L \-\OPE( LS b'l?S-'a\N)_.\ C‘-(Mk swio2eF Oop BQW\Q \H |
Ux 268w HOPE SWAkk £ >80 22 FWOUL WgIT

Suggested Notation:

“—" = not measured

*¥'"= stable "+" = rising

“" = falling

Page 1



Groundwater Sampling Data Sheet

JACOBS

Site Name oL Event Well ID Project Number
Cﬁf\&‘lﬁ(u\-\.pﬂl\;ﬁ&\'\‘al\g Sl\'l 232 AN CJ\J\\ %&M\\(\Q\ N\\M" %O pg"t%‘:%‘«)l
Weather Conditions PID Readings of Total VOCs (ppm)” Date Sampler Initials
5 2_3 = Q_(\‘\(\ L\MD\'\ AL, k] Ambient Q' O _ Breathing Zone 0-Q  inwen Oul < - *Z -22 s
I T t

Well Information

I Well Inteqrity TOC Stickup (it ags)

Well Casing Material

Casing Diameter{in} / Gallons per linear footigal

, \ -
(Good)  Fair  Poor 1.3 (PvC) ss 1/0041 €/0.163) 4/0653 6/147
Depth to Product {ft) Depth to GW (ft blo Total Depth of Casing {ft btoc} Product Thickness nd Volume Recovered (mL
N A \ § A N A

L[ 1Y @na

Depth to Top of

Max Purge Volume = ( li]u Fg g ﬁ—__L?;’__,ﬁLE

Previous Total Depth Depth to Water or

Gallons per Ft
Filler Pack

Well Purging Information _

iy« U HDS galfit« 3= IEE 2u gal »3.785 L/gal = é’- 3 L

Max Purge Vol Max Purga Vol

Start Time Finish Time Depth of Tubin 0OC! Equipment Used for P ! i
13 ‘?b 6 \2, Gb “"] ' ? Bailer  Peristaltic Pump (Submersible PumE)
Color Odor Sheen Purged Dry Meter Used During Purgin )
oL ':'Z?:t ¢ YsI Multi Meter ) @
Purging reached: @‘t;t;ilit Max Vol. | Purge water was: Treated gfto'r'ed}omer Note: I .
Volume Flow Water Quality (three must stabilize) o\ | Water Level
(Hnﬁm) (Gallons or Liters) (0.21::13 T%’%‘:" 13%” 110:; ?Lro.1 to4 . 10my 110'3;345 ang%of\;vn
Change | Total mqg) c?ﬂgﬂ;‘w (rr?gcl)L) (sldprnits) (olgz T?ra?rlﬂl;y (feet bioc)
Y] (2.0 [ 2.0 40n/51] 214 | 20D 9.8l [12].1]6.22 13.60
WML 1513758500551 228 [ 1.4S [k 96 1S S |73 [13.6]
WS\ WS [5.60 [2s0 f5.p1 [233 [ 1.0 [5.9S [1o4 .9 [£.8T 13 ¢4
W SL [119]129 (3505571233 | 0.94 (£ qb [99.3 [4Y |3 ¢8
1223 (LS| a0 (35054234 [0 % [ 697 [943 4] 246 [13.4Y
1220 V15 w15 (362668 235 [ o 12| 698 [¥8.¢ [C b9 [13.6d
\-‘__—-—-.
“—--_._\ N
T——
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing (ft btoc) Equipment Used for Sa_rp lin
V2 \O VI C\ / 3- ¥-22 Hy ? Peristaltic Pumpz Submersible Pump D)
SAMPLEID: 22 Fujodbiuig1 € QC: Dup MS/MSD Ferrous Iron (Fe®") (mgiL) = 4JA
Container/Preservative Analysis Reguested Notes
2 Uoml Voh [ oL vee wReR Secen T herval
| 3x aowmi_ VYA M (] Ve LL 26 0iM 3&.%—(-{(,_%’
e 255 | WOPE[WNO3 Disstvid E&/Ma bR20F
| 1< 250 W wofE Sulfake € Sid o

Suggested Notation:

“__"=notmeasured “v"'= stable "+ = rising

“" = falling

Page 1



Groundwater Sampling Data Sheet JACOBS

Site Name Event Well ID Project Number
Wb ot formnr Gomugabios ik 2922 FWA LW SoangW Ny J0W- Y P34 363021
Weather Conditions PID Readings of Total VOCs (ppm Date Sampler Initials
b{)‘)(." Clovda, ISwf‘h UUHLAS Ambient O.0 _BreathingZane 0. O_mnwen 0.5 | §-7-22 N A
= 3 -

Well Information

Well Integrity TOC Stickup (ft ags) Well Casing Matenal Casing Diameter{in} / Gallons per linear foot{gal/ft
Fair  Poor 3 5o VC ) S8 1/0.041 @ 410653 6/147
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing (ft bloc) Product Thickness (ft) and Volume Recovered (mL)
NN =R 36945 dinay J A
Max Purge Volume = (_ 3% .35 - \S X1 fys 006D gapme3= 10D\ gale3785Ligal= D101 L
Previgus Total Depth Dapth lo Walter or Gallons per Ft Max Purge Vol Max Purge Vol

Daepth lo Top of Filter Pack

Well Purging Information

Start Time Finish Time Cepth of Tubing (ft btoc) Equipment Used for Purgin
1212 125 ! 22 .23 Bailer  Peristaltic Pump (Submersible Pum)
Color Odor Sheen Purged Dry Meter Used During Purging

leap Cloudy Brown None (@oderale) Yes Yes @ /7 o
Other: Faint Strong @ @ S| Multi Mete ach Turbidime!

Purging reached: @tability Max Vol. | Purge water was: Treated @@ Other  Note:

Volume Flow Water Quality (three must stabilize) Water Level
(HET:m) (Gallonso (0.091;1'0.13 T%@E?‘- c ta%l 210:;2:0.1 £04 tﬂ:a r:V t‘-lrozﬁ_r-go.s Dr(aggoﬂwn
Change Total - m c;l:gt;g:;\;ny (n?g?L) (stdpl:ﬂls) gnV) ?&?r'ﬂ')w {feet btoc)
12071 12S (125260 (7.520 299 | 199 | D-°2 |139.3 [23.94 [15.%%
1222 ]1.2S [2.50]25°[7.38| 299 | VLid [T.eo 133,771 2.6\ 1958
V22V [12S (23S 2se 16T ] Bes [0 -39 [0 1264 [2%2F |iseF
1232 (42 [Waslzes [ 74620299 [0 T |10y N22.0 [0y 22|15 3%
V23T Ve [§as]2ee [l ] 299 [ 9.bb | 4,02 |11y 0 [22.77]15 3%
\\
s ———
\\
\\
-—
Sample Collection Information T~
Start Time Einish Time / Date Depth of Tubing {ft btoc) Equipment Used for Sampling
12y [3-1-22 32.2% Peristaltic Pump @m
SAMPLEID: 2 2 03k WG 1Y QC: Dup MS/MSD Ferrous Iron (Fe') (mgiL) = A A
Container/Preservative Analysis Requested Notes
" | : Vol s - L Wl gepen whetyal
HOwL vob[ vl g 250~ SIM 272 37.2

Suggested Notation:

“__"=not measured "v"= stable "+" =rising "-" = falling Page 1



Groundwater Sampling Data Sheet

JACOBS

Site Name Event Well ID Project Number
W Goue Gulamicakingd Sie (2922 FWA Gy Sewpling  [BW-G)  [D3usu3e2
Weather Conditions PID Readings of Total VOCs {ppm) Date Sampler Initials
HS;; Cheody “Tadh \M\r\éﬁ Ambient (). ©  Breathing Zone 02 inwen 0. 9 3 -1-22 A
A S Well Information
Well Integrity JOC Stickup (ft ags} Well Casing Material Casing Diameter(in} / Gallons per linear foot{gal/ft
@ Fair  Poor L \S (PVC) ss 170041 @ 410653 67147
Depth to Product (ft} Depth to GW (ft btoc} Total Depth of Casing {ft btoc Product Thickness (ft) and Volume Recovered {mlL
ho A Yo \S 6.8  (fna) O A

Max Purge Volume = ( —15 %L ft-l\" ]"Lg

00162 game3= 29.1¥ gar+ 3785 Lgal=

Previous Total Dapth Depth 1o Waler or

Dapth 1o Top of Filler Pack

Gallons per Ft

Max Purge Vol

lfUﬁfg L
Max Purge Vol

Well Purging Information

2 ugel b | vk

WO - L §26a - St

Start Time Finish Time Depth of Tubing {ft btoc) Equipment Used for Purgin
\SAS 1S.3% hb- | Bailer  Peristaltic Pump
Color Odor Sheen Purged Dry Meter Used During Purgin
(Clear) Cloudy Brown None oderate Yes Yes , o
Other: Faint % No) ®o @@ @c@
Purging reached: Sta@ Max Vol. | Purge water was: Treated @red) Other Note:
—: = o = o - — —
Volu b Flow Tomper- Water Quality (three must stabilize) : 2l r_\f!atar Level
(H}_':?:m) {Gallons orfLiters) (0.(;1‘)3'-“(?.13 a(ng? £3% + 10:;1 0.1 +0.4 £10 mV J :10':, Tﬁros Dr:\g%o;vn
Conductivi Do H ORP Turbidi
Change | Total @%Lm_%b °(ﬂs‘,':;'1‘;"y e o oy ﬁ't}? (feet bloc)
S0 losloas| 6 [451] 256 s . »1 | 24> 030 .8 |3 6 3|1k0S
19251V W15 (200 [T 292 [ H.SZ |83 T7]130.6 571 \b1S
1930 Lie |2.719]2:° |¥Y.65| 2¢F | Hos | T7.32 [130.] 46684 | 141S
15.35]1.0 |29 200|773 255 | B.63 7132 [ 13894 D97.48 |IL]S
\\-_—-—
-._‘_\
—]
\\
Sample Collection Information *
Start Time r_Fini§h Time / Date Depth of Tubing (ft btoc) Equipment U for liny
1536 > /5-7 22 bb.1 Peristaltic Pump %sible Pump
SAMPLEID: 22 FWO UbLWG&G 20 QC: Dup MSMSD Ferrous lron (Fe®) (mgiL) = N
Container/Preservative Analysis Requested Notes
NeN  Screen lakerval

Cetmued
bk

56

]
-

76\

stuck fock w/
CuHwrys

Suggested Notation:

*— = notmeasured “¥"*= stable “+" = rising

"." = falling
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Well Inspection Form - Fort Wainwright, Alaska

State or CERCLA: Cercla Well ID: MW58
Operable Unit/Status: OU6 Date and Time: September 30, 2022 7:25 PM
Source Area: FCS Inspector: Candace Ede

Site Name: N/A

Well Condition: Needs maintenance, tubing is stuck in well. Could not sample in summer 2022.

Signature:
TR

2022 Institutional Control Well Survey Photos - OU6 FCS N/A

Photo Date: September 30, 2022 7:28 PM
Photo Description: Tubing stuck in well. Tried to fish out with line and was unable to retrieve.
Photo Direction: Down

Photo Taken By: Candace Ede

10of1



Well Inspection Form - Fort Wainwright, Alaska

State or CERCLA: Cercla Well ID: MW61
Operable Unit/Status: OU6 Date and Time: September 30, 2022 1:54 PM
Source Area: FCS Inspector: Admon Abuamsha

Site Name: TCE

Well Condition: Good

Signature:
% ™,
Mo “[ A
|'\-. ";:JL IIIU LF,-'I e
Photo Date: September 30, 2022 1:55 PM
Photo Description: Locked well.
Photo Direction: West

Photo Taken By: Admon Abuamsha

10of1



Well Inspection Form - Fort Wainwright, Alaska

State or CERCLA: Cercla Well ID: MW79
Operable Unit/Status: OU6 Date and Time: September 30, 2022 1:29 PM
Source Area: FCS Inspector: Admon Abuamsha

Site Name: 1,2,3-TCP

Well Condition: Fair

Signature:
e
o0

2022 Institutional Control Well Survey Photos - OU6 FCS 1,2.3-TCP

Photo Date: September 30, 2022 1:31 PM
Photo Description: Well is frost heaved a few inches, unable to lock well enclosure.
Photo Direction: Southwest

Photo Taken By: Admon Abuamsha

10of1
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MAROS Statistical Trend Analysis Summary

Project: 2022 OU6 DRO Main Plume User Name: CDE
Location: Fort Wainwright State: Alaska
Time Period: 10/17/2007 to 8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value
Number All Mann- Linear
Source / Number of of Average Conc. Median Conc. Samples Kendall Regression
Well Tail Samples Detects (mg/L) (mg/L) "ND"?  Trend Trend

PHC as DIESEL FUEL

MWO6A T 21 21 6.4E+00 5.3E+00 No NT NT
MW12R S 20 19 5.3E+00 5.5E+00 No D D
MW33 T 20 20 3.5E+01 2.9E+01 No I I
MW58 T 19 19 2.4E+00 2.3E+00 No NT NT
PHC as HEAVY/RESIDUAL RANGE ORGA

MW12R S 20 12 4.0E-01 1.6E-01 No NT NT
MW33 T 20 14 2.4E+00 1.3E+00 No I I

Note: Increasing (l); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable
(N/A) - Due to insufficient Data (< 4 sampling events); No Detectable Concentration (ND)

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

MAROS Version 3.0 Thursday, March 2, 2023
Release 352, September 2012 Pagelof 1



MAROS Mann-Kendall Statistics Summary

Project: 2022 OU6 DRO Main Plume User Name: CDE

Location: Fort Wainwright State: Alaska

Time Period: 10/17/2007 to8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value

Number Number Mann- All
Source/ of of Coefficient Kendall ~ Confidence Samples Concentration
Well Tail Samples Detects of Variation Statistic in Trend "ND" ? Trend
PHC as DIESEL FUEL
MWO6A T 21 21 0.51 31 81.5% No NT
MW12R S 20 19 0.94 -70 98.8% No D
MW33 T 20 20 0.70 98 99.9% No |
MW58 T 19 19 0.39 17 71.0% No NT
PHC as HEAVY/RESIDUAL RANGE ORGANIC
MW12R S 20 12 1.17 -16 68.5% No NT
MW33 T 20 14 1.14 81 99.6% No |

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.

MAROS Version 3.0 Thursday, March 9, 2023
Release 352, September 2012 Page 1 of 1



MAROS Statistical Trend Analysis Summary

Project: 2022 OU6 DRO Isolated Plume User Name: CDE
Location: Fort Wainwright State: Alaska
Time Period: 10/17/2007 to 8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value
Number All Mann- Linear
Source / Number of of Average Conc. Median Conc. Samples Kendall Regression
Well Tail Samples Detects (mg/L) (mg/L) "ND"?  Trend Trend

PHC as DIESEL FUEL

MW62 S 20 17 3.0E+00 2.0E-01 No NT NT
MW77 T 19 19 3.5E+00 1.6E+00 No NT Pl
PHC as HEAVY/RESIDUAL RANGE ORGA

MW62 S 20 12 6.3E-01 1.0E-01 No NT NT
MW77 T 19 12 3.4E-01 2.1E-01 No NT NT

Note: 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); No Detectable Concentration (ND)

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

MAROS Version 3.0 Friday, March 3, 2023
Release 352, September 2012 Pagelof 1



MAROS Mann-Kendall Statistics Summary

Project: 2022 OU6 DRO lIsolated Plume User Name: CDE

Location: Fort Wainwright State: Alaska

Time Period: 10/17/2007 to8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value

Number Number Mann- All
Source/ of of Coefficient Kendall ~ Confidence Samples Concentration
Well Tail Samples Detects of Variation Statistic in Trend "ND" ? Trend

PHC as DIESEL FUEL

MW62 S 20 17 2.52 33 84.9% No NT
MW77 T 19 19 1.34 36 88.8% No NT

PHC as HEAVY/RESIDUAL RANGE ORGANIC

MW62 S 20 12 2.27 19 71.8% No NT
MW?77 T 19 12 1.21 -16 69.8% No NT

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.

MAROS Version 3.0 Thursday, March 9, 2023
Release 352, September 2012 Page 1 of 1



Groundwater Statistics Tool

Site & Summary Statistics for Nonparametric Data Sets with Non-

detects and Nonparametric Residuals

General Information

Concentration (ug/L)

@ Detected Data

16000
14000
12000
10000
8000
6000
4000
2000
0

5/20/2008

Trend Line

<& Nondetected Data

Theil-Sen

Cleanup Level == == Upper Confidence Band

. L 4

4

2/14/2013 11/11/2017 8/8/2022

Date

Analyst CE

Date of Evaluation 3/3/2023
Site Name FCS
Operable Unit Oou6
Type of Evaluation Attainment
Well Name/Number MW12R
Chemical of Concern DRO
Concentration Units ug/L
Cleanup Level 1500
Source of Cleanup Level ADEC
Confidence Level 95%
Risk of False Outlier Rejection 1%
Number of Results 20
Outliers present? No
Number of Non-Detects 1

Trend Analysis

Trend Type Nonparametric
Method Theil-Sen Line, Mann-Kendall Test
Is the Upper Confidence Band above the cleanup NA
level?

Slope -1.52
Intercept 68900
Test Result Decreasing
When concentration is predicted to achieve the NA
cleanup level

When concentration is predicted to exceed the NA
cleanup level

UCL Analysis

Distribution Type Nonparametric
Test KM Chebyshev UCL
Mean 5260
95% UCL 10100

Is the 95% UCL greater than the cleanup level? Yes

Concentration (ug/L)

16000

UCL for Nonparametric Data Set With Non-detects

14000 -

12000 -

10000

8000

6000

4000 -

2000

(XX X4

uUcCL *

L 24

Mean

ene—
s

Previous Step: Trend Screen

Previous Step: UCL Screen

Restart: Data Input Screen




MAROS Spatial Moment Analysis Summary

Project: 2022 OU6 DRO Main Plume User Name: KM
Location: Fort Wainwright State: Alaska
0th Moment 1st Moment (Center of Mass) 2nd Moment (Spread)
Estimated Source Sigma XX SigmaYY (sq Number of
Effective Date Mass (Kg) Xc (ft) Y (ft) Distance (sq ft) ft) Wells

PHC as DIESEL FUEL

5/19/2016 3.1E+01 1,380,610 3,960,014 251 7,697 34,286 9

9/9/2016  4.8E+01 1,380,669 3,959,945 161 7,110 32,363 9
7/20/2017 2.2E+01 1,380,586 3,960,028 277 7,983 34,365 9
9/28/2017 4 3E+01 1,380,597 3,959,986 237 7,908 38,776 9
6/20/2018  4.3E+01 1,380,584 3,960,041 289 8,289 42,736 9
9/26/2018 4.2E+01 1,380,570 3,960,030 288 7,720 33,648 9
5/16/2019 7.5E+01 1,380,576 3,960,019 276 7,018 38,581 9
8/12/2020  4.0E+01 1,380,582 3,960,029 280 7,344 30,388 9

8/6/2021  5.1E+01 1,380,577 3,959,968 237 7,285 27,268 9

8/8/2022 4.6E+01 1,380,565 3,959,945 232 6,118 23,328 9

MAROS Version 3.0 Monday, March 13, 2023

Release 352, September 2012 Page 1 of 2



MAROS Spatial Moment Analysis Summary

Project: 2022 OU6 DRO Main Plume User Name: KM

Location: Fort Wainwright State: Alaska

Spatial Moment Analysis Summary:

Coefficient of Mann-Kendall S  Confidence Moment
Moment Type Constituent Variation Statistic in Trend Trend
O0th Moment PHC as DIESEL FUEL 0.31 13 85.4% NT
First Moment PHC as DIESEL FUEL 0.15 -1 50.0% S
Second Moment X PHC as DIESEL FUEL 0.08 -17 92.2% PD
Second Moment Y PHC as DIESEL FUEL 0.17 -17 92.2% PD

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 (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); (ND) Non Detect.

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 3.0 Monday, March 13, 2023
Release 352, September 2012 Page 2 of 2



MAROS Sampling Location Optimization Results

2022 OU6 DRO Main Plume

User Name: KM

Fort Wainwright State: Alaska

Sampling Events Analyzed: From Sample Event 1 to Sample Event 21

10/17/2007 8/8/2022
Parameters used:
Constituent Inside SF Hull SF Area Ratio Conc. Ratio
PHC as DIESEL FUEL 0.3 0.1 0.9 0.85
Average Minimum Maximum
Well Name X (feet) Y (feet) Removable? S|ope Factor* Slope Factor* Slope Factor* Eliminated?

PHC as DIESEL FUEL

MWO6A 1380643.00 3959965.00 0.290 0.131 0.429 []
MW12R 1380767.88 3959725.50 0.276 0.017 0.967 L]
MW28 1380616.13 3959663.75 0.525 0.279 0.921 []
MW32R 1380483.38 3959828.00 0.571 0.290 0.965 []
MW33 1380751.38 3959808.75 0.478 0.235 0.719 []
MW35 1380346.38 3960282.00 0.496 0.268 0.938 []
MW37 1380539.63 3960388.00 0.272 0.029 0.909
MW58 1380547.88 3960074.25 0.287 0.103 0.603
MW64 1380852.63 3959938.75 0.756 0.437 0.969 []
MW82 1380712.63 3960750.75 0.554 0.212 0.946 []

Note: The Slope Factor indicates the relative importance of a well in the monitoring network at a given sampling event; the
larger the SF value of a well, the more important the well is and vice versa; the Average Slope Factor measures the overall well
importance in the selected time period; the State Plane (i.e., X and Y refer to Easting and Northing, respectively) or local
coordinate 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 3.0
Release 352, September 2012

Monday, March 13, 2023
Pagelof 1



MAROS Sampling Frequency Optimization Results

Project: 2022 OU6 DRO Main Plume User Name: KM

Location: Fort Wainwright State: Alaska

The Overall Number of Sampling Events: 21

"Recent Period" defined by events: From To
10/17/2007 8/8/2022

"Rate of Change" parameters used:

Constituent Cleanup Goal Low Rate Medium Rate High Rate
PHC as DIESEL 1.5 0.75 1.5 3

Units: Cleanup Goal is in mg/L; all rate parameters are in mg/L/year.

Recommended Frequency Frequency

Well Sampling Based on Based on
PHC as DIESEL FUEL

MWO6A Biennial Biennial Biennial
MW12R Biennial Biennial Biennial
MW28 Biennial Biennial Biennial
MW32R Biennial Biennial Biennial
MW33 Quarterly Quarterly Quarterly
MW35 Biennial Biennial Biennial
MW37 Biennial Biennial Biennial
MW58 Biennial Biennial Biennial
MW64 Biennial Biennial Biennial
MW82 Biennial Biennial Biennial

Note: Sampling frequency is determined considering both recent and overall concentration trends. Sampling Frequency is the
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 3.0 Monday, March 13, 2023
Release 352, September 2012 Page 1 of 1



MAROS Statistical Trend Analysis Summary

Project: 2022 OU6 TCP Plume User Name: CDE
Location: Fort Wainwright State: Alaska
Time Period: 10/17/2007 to 8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value
Number All Mann- Linear
Source / Number of of Average Conc. Median Conc. Samples Kendall Regression
Well Tail Samples Detects (mg/L) (mg/L) "ND"?  Trend Trend

1,2,3-TRICHLOROPROPANE

MW47 S 19 17 3.1E-04 2.9E-04 No D I
MW79 T 18 18 1.1E-03 6.9E-04 No I I

Note: 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); No Detectable Concentration (ND)

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

MAROS Version 3.0 Friday, March 3, 2023
Release 352, September 2012 Pagelof 1



MAROS Mann-Kendall Statistics Summary

Project: 2022 OU6 TCP Plume User Name: CDE

Location: Fort Wainwright State: Alaska

Time Period: 10/17/2007 to8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value

Number Number Mann- All
Source/ of of Coefficient Kendall ~ Confidence Samples Concentration
Well Tail Samples Detects of Variation Statistic in Trend "ND" ? Trend
1,2,3-TRICHLOROPROPANE
MW47 S 19 17 0.55 -63 98.6% No D
MW79 T 18 18 1.03 55 98.0% 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 3.0 Thursday, March 9, 2023
Release 352, September 2012 Page 1 of 1



Groundwater Statistics Tool

Site & Summary Statistics for Nonparametric Data Sets with Non- Trend Line
detects and Normal Residuals
& Detected Data & Nondetected Data e Ordinary Least Squares

General Information
Analyst CE Cleanup Level — = —Upper Confidence Band
Date of Evaluation 3/3/2023 0.7
Site Name FCS _ *
Operable Unit ou6 =) 06
Type of Evaluation Remediation 2 05
Well Name/Number MW47 S
Chemical of Concern TCP ;ﬁ 04
Concentration Units ug/L § 0.3
Cleanup Level 0.12 5
Source of Cleanup Level MCL o 0.2
Confidence Level 95% 0.1
Risk of False Outlier Rejection 1% <
Number of Results 19 0 i i
Outliers present? No 10/17/2007 9/23/2012 8/31/2017
Number of Non-Detects 2 Date
Trend Analysis
Trend Type Normal
AT el L] ST UCL for Nonparametric Data Set With Non-detects
Is the Upper Confidence Band above the cleanup Yes
level? 0.7
Slope -0.0000501 PS
Intercept 2.42 0.6 PS
R? 0.6193 = DS
Test Result Decreasing S 0.5 UCL cmmmm—
When concentration is predicted to achieve the 10/3/2025 é 04
cleanup level o
When concentration is predicted to exceed the NA § 03 Mean
cleanup level £

Q
UCL Analysis 02
Distribution Type Nonparametric 01 Cleanup Level
Test KM Chebyshev UCL
Mean 0.329
95% UCL 0.479
Is the 95% UCL greater than the cleanup level? Yes

Previous Step: Trend Screen

Previous Step: UCL Screen

Restart: Data Input Screen




Groundwater Statistics Tool

Site & Summary Statistics for Nonparametric Data Sets with Non-

detects and Nonparametric Residuals

General Information

@ Detected Data

Cleanup Level

Trend Line

<& Nondetected Data

== == Upper Confidence Band

Theil-Sen

Analyst CE

Date of Evaluation 3/3/2023
Site Name FCS
Operable Unit Oou6
Type of Evaluation Attainment
Well Name/Number MWO08
Chemical of Concern TCP
Concentration Units ug/L
Cleanup Level 0.12
Source of Cleanup Level MCL
Confidence Level 95%
Risk of False Outlier Rejection 1%
Number of Results 17
Outliers present? Yes
Number of Non-Detects 5
Trend Analysis

Trend Type Nonparametric
Method Theil-Sen Line, Mann-Kendall Test
Is the Upper Confidence Band above the cleanup NA
level?

Slope -0.00000709
Intercept 0.333
Test Result No trend
When concentration is predicted to achieve the NA
cleanup level

When concentration is predicted to exceed the NA
cleanup level

UCL Analysis

Distribution Type Nonparametric
Test KM Chebyshev UCL
Mean 0.0466
95% UCL 0.108

Is the 95% UCL greater than the cleanup level? No

1.4
N
g 1.2 1S S
=] -
: 1 e e e - - e e e e—ee—e— -
K=l
£ 0.8 -
5
< 06 -
[v]
0.4 -
021 ¢
.
o %" e . —ot—2
5/14/2008 2/10/2013 11/9/2017
Date
UCL for Nonparametric Data Set With Non-detects
0.25
.
- 0.2
F)
2
g 0.15
® *
§ 01 | UCL e
§
0.05 - Mean ‘
: !

Previous Step: Trend Screen

Previous Step: UCL Screen

Restart: Data Input Screen




MAROS Statistical Trend Analysis Summary

Project: 2022 OU6 TCE Plume User Name: CDE
Location: Fort Wainwright State: Alaska
Time Period: 10/17/2007 to 8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value
Number All Mann- Linear
Source / Number of of Average Conc. Median Conc. Samples Kendall Regression
Well Tail Samples Detects (mg/L) (mg/L) "ND"?  Trend Trend

TRICHLOROETHYLENE (TCE)
MW61 S 20 20 3.8E-03 1.7E-03 No D D

Note: 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); No Detectable Concentration (ND)

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

MAROS Version 3.0 Friday, March 3, 2023
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MAROS Mann-Kendall Statistics Summary

Project: 2022 OU6 TCE Plume User Name: CDE

Location: Fort Wainwright State: Alaska

Time Period: 10/17/2007 to8/8/2022
Consolidation Period: No Time Consolidation
Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: Detection Limit
J Flag Values : Actual Value

Number Number Mann- All
Source/ of of Coefficient Kendall ~ Confidence Samples Concentration
Well Tail Samples Detects of Variation Statistic in Trend "ND" ? Trend
TRICHLOROETHYLENE (TCE)
MW61 S 20 20 1.04 -139 100.0% No D

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.

MAROS Version 3.0 Thursday, March 9, 2023
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Groundwater Statistics Tool

Site & Summary Statistics for Nonparametric Data Sets with Normal

Residuals

General Information

Trend Line

¢ Detected Data <& Nondetected Data e Ordinary Least Squares

e Cleanup Level = = =Upper Confidence Band

Analyst CE
Date of Evaluation 3/4/2023
Site Name FCS
Operable Unit ou5
Type of Evaluation Attainment
Well Name/Number MW61
Chemical of Concern TCE
Concentration Units ug/L
Cleanup Level 5
Source of Cleanup Level MCL
Confidence Level 95%
Risk of False Outlier Rejection 1%
Number of Results 14
Outliers present? No
Number of Non-Detects 0
Trend Analysis

Trend Type Normal
Method Ordinary Least Squares
Is the Upper Confidence Band above the cleanup NA
level?

Slope -0.000564
Intercept 25.6

R? 0.6789
Test Result Decreasing
When concentration is predicted to achieve the NA
cleanup level

When concentration is predicted to exceed the NA
cleanup level

UCL Analysis

Distribution Type Nonparametric
Test Chebyshev UCL
Mean 1.51
95% UCL 2.58

Is the 95% UCL greater than the cleanup level? No

6
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Previous Step: Trend Screen

Previous Step: UCL Screen

Restart: Data Input Screen
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REVIEW

COMMENTS

PROJECT: Fort Wainwright, AK
DOCUMENT: Draft 2022 OU 6 Monitoring Report

ALASKA DEPT. OF
ENVIRONMENTAL
CONSERVATION

DATE: 08/01/2023
REVIEWER: Timothy Sharp
PHONE: (907) 451-2131

Action taken on comment by:

Item
No.

Drawing
Sheet No.,

Spec. Para.

COMMENTS

REVIEW
CONFERENCE
A - comment
accepted
W - comment
withdrawn
(if neither, explain)

CONTRACTOR RESPONSE

ADEC/EPA
RESPONSE
ACCEPTANCE
(A-AGREE)
(D-DISAGREE)

CONTRACTOR RESPONSE

General
Comment

Please update the Record of Decision (ROD)
Remedial Goal (RG) for 1,2,3-trichloropropane
(TCP) to 0.075 pg/L where applicable in the
document, such as Table 1-2, Section 3.3, Graph
3-5, Table 3-3, Graph 4.2, etc. According to the
Fifth Five-Year Review (2021), “Changes to a
ROD ARAR have been promulgated since the
Fourth Five-Year Review. Cleanup levels (CULs)
in 18 AAC 75 are listed as an Applicable or
Relevant and Appropriate Requirement (ARAR)
in the OU6 ROD (USACE, 2014). In 2016,
amendments to 18 AAC 75 updated calculation
methods and values of CULSs for soil and
groundwater. Subsequent updates to the CULs
occurred in 2018 and 2020. ROD project cleanup
levels for...1,2,3-TCP were compared to current
18 AAC 75 CULs...The 1,2,3-TCP project
cleanup level identified in the ROD is less
conservative than the current 18 AAC 75 CUL; the
project cleanup level cancer risk exceeds the
acceptable range (at 1.6x10-4) and the project
cleanup is no longer protective.” The Fifth Five-
Year Review states later in Table F-6 that “Table
C establishes groundwater cleanup levels for the
site (i.e., DRO, RRO, and 1,2,3-TCP).”

The RGs used within the report
plan QAPP WS#15. A
Five-Year Review; it’s not

the monitoring report.

This comment is acknowledged.
were published in the final work
reevaluation will occur in the next

appropriate to change the RG in

Accepted.

Table 1-2

The RG for trichloroethylene (TCE) is above the
state promulgated cleanup level found in 18 AAC
75.345, Table C. As stated above, CULs in 18
AAC 75 are listed as an ARAR in the OU6 ROD.
The Army needs to meet both federal and state
regulatory standards. Maximum contaminant
levels (MCLs) are designed to be protective of
receptors under a residential use (tap water)
scenario but are not reviewed with updated

This issue will be addressed in
the next Five-Year Review.

Accepted.
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REVIEW

CONFERENCE ADEC/EPA
Item Drawing A - comment RESPONSE
No. Sheet No., COMMENTS accepted CONTRACTOR RESPONSE ACCEPTANCE CONTRACTOR RESPONSE
Spec. Para. W - comment (A-AGREE)
withdrawn (D-DISAGREE)
(if neither, explain)
toxicity values as frequently as the Table C values.
Table C values evaluate groundwater based on
drinking water standards for the state of Alaska.
DEC understands the RG for TCE is enshrined in
the ROD, but this value should be reevaluated
either in the next Five-Year Review, or more
preferably the OU2 Explanation of Significant
Differences (ESD) (as the CUL for 1,2,3-TCP is)
to bring it in line with the more stringent Table C
value.

3 Table 1-2 | The note states that RGs are established in Table A Accepted. Consistent with Accepted with
C, thought the table doesn’t correlate to Table C Comment #1 this footnote will backcheck.
values for 1,2,3-TCP and TCE. reference the ROD. The footnote

will be updated to read:
“I OU6 ROD (USAG Alaska
2014)”

4 Section 2.4 | Potential typo: “Complete inspection results are A Accepted. The text will be Accepted with
presented in the 2021 Fort Wainwright IC revised to read: backcheck.
Inspection Report (anticipated spring 2022).” « L
Should this be referencing the 2022 IC Report, A summary of the 1c Ob" ectives

- . and 2022 inspection findings are
anticipated Winter of 2023? L .
presented in this section.
Complete inspection results are
presented in the 2022 Fort
Wainwright IC Inspection
Report (anticipated winter
2023).”
5 Graphs 3-2 Plegse inc.rease the contrast of the grgphs so the A Accepted. The symbols outlined Accepted with
and 3-4 white outlined symbols are more legible. white will be adjusted to be in backcheck. Note
outlined in grey. one MWI12R data
point is still
outlined in white in
the draft-final
redline.

6 Section 5.2 A? part of the Qiscussions stemming from the Accepted. The following text Accepted with

Five-Year Review, DEC and EPA have both will be added to Section 1.3.4: backcheck.

expressed concerns that cleanup timelines in the
ROD are a component of the remedy effectiveness

“The Fifth Five-Year Review
recommended establishing a
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Item
No.

Drawing
Sheet No.,
Spec. Para.

COMMENTS

evaluation. In the Former Communications Site’s
case, the RAOs have not been attained and are not
expected to be attained until 2038, if not longer.
The Army has been asked to reassess current
remedies with remedy optimization studies or
equivalent to progress sites in a more aggressive
manner when possible. The Army has agreed via
responses to recommendations from the Fifth
Five-Year Review to conduct an evaluation to
determine if additional remediation would be
appropriate at the site. This proposal for evaluation
should be captured in this section.

REVIEW
CONFERENCE
A - comment
accepted
‘W - comment
withdrawn

CONTRACTOR RESPONSE

remedial timeframe for DRO and
RRO at OUG6 in order to monitor
progress toward RGs. The U.S.
Army plans to conduct this
assessment and report the
findings in a Five-Year Review
Addendum.”

ADEC/EPA
RESPONSE
ACCEPTANCE
(A-AGREE)
(D-DISAGREE)

CONTRACTOR RESPONSE

(if neither, exBlain)

Section 5.4

DEC disagrees with the recommendation of not
replacing MWS58. Currently it is the furthest
downgradient well in the identified DRO plume
and historically has exceeded the RG for DRO in
nearly every sampling event. [f MW58 must be
decommissioned due to damage, DEC
recommends it be replaced with another well in the
same area or slightly downgradient. This plume is
not fully delineated and DEC recommends
installing more wells in the future to evaluate the
northwestern edge of the plume. Judging from the
photograph log (PDF pg. 136) the well should be
able to be cleared of obstruction with proper tools.

Clarification. MW58 is
considered a redundant in-plume
well since it has concentrations
exceeding DRO and is near well
MWO6A.

Downgradient wells MW-37 and
MW-82 were both non-detect for
DRO in 2022, indicting the DRO
plume has been sufficiently
delineated. Also, the Army plans
to add an additional downgradient
well, MW-35, to the monitoring
program in 2023, which will
further ensure downgradient
migration of DRO is not
occurring.

A further description regarding
the state of MW58 was added to
the executive summary, Section
2.1, and Section 5.4. A shift
within the well casing has
pinched sample tubing creating
an obstruction. The tubing could
not be removed since it was
pinched even after extensive
efforts.

Accepted. DEC
notes that the MW-
35 label was
removed per EPA’s
comments. [f MW-
35isto be
incorporated into
future sampling, it
should be identified
on the figure,
though in a way to
differentiate it from
MW-37.

11/4/23: Based on EPA’s request
to remove the MW-35 label, we
propose that MW-35 be included
in the 2023 CERCLA Sites work
plan figure and the subsequent
figure in the 2023 OU6 Annual
Report.
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REVIEW

CONFERENCE ADEC/EPA
Drawing A - comment RESPONSE
Item
No Sheet No., COMMENTS accepted CONTRACTOR RESPONSE ACCEPTANCE CONTRACTOR RESPONSE
) Spec. Para. W - comment (A-AGREE)
withdrawn (D-DISAGREE)
(if neither, explain)

8 Section 5.4 |MW61 and MW80 Were.recommended to be ) A Accepted. These Accepted with
removed from the sampling program for TCE in recommendations have been backcheck.
the 2021 OU6 Monitoring Report. MWO03 and accepted in the 2021 report and
MW!13 additionally were recommended to cease the recommendations wete
sampling as background concentrations at the site implemented in 2023 sampling.
are well established. The bullets related to MW61,

MW80, MW03, and MW 13 were
deleted.
9 Appendix A | Please include Table C groundwater human health Clarification. The results will Accept.
Groundwater | cleanup levels, as Table C cleanup levels are only be compared to the ROD
Analytical | chemical specific ARARs as identified in the OU6 RGs per the approved work plan,
Data Tables |ROD. QAPP WS #15.
10 | Appendix B: |Statement: “One VOA vial for equi'pment blank A Clarification and accepted. Three Accept.
LDRC 3.c |sample 22FWOU6WQO1 was received broken in vials were submitted to the

(PDF pg. 101)

the bubble bag. There was sufficient volume
available to analyze all requested methods.”

The matrix of this sample was water, in a broken
vial. How was there sufficient volume?
Additionally, as this vial was analyzed for
volatiles, shouldn’t results be flagged as J- due to
low bias?

laboratory; therefore, two vials
were still intact, and qualification
was not necessary.

The text in checklist 22H153 will
be updated to read:

“One of three VOA vials...”

11

--End of Comments--
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EPA Compiled Review of the Draft 2022 Monitoring Report, Former Communications Site, Operable Unit 6,
U.S. Army Garrison, Fort Wainwright, Alaska, July 2023

Number Page \ Section Comment Response Evaluation of Response

GENERAL COMMENTS
The Draft Report does not discuss | Accepted. The following text |Accepted
if the vapor intrusion (VI) will be added to Section 1.3.3:
pathway was evaluated to ensure |“A soil gas investigation was
no unacceptable exposure occurs |conducted at OU6, which
due to the presence of residential |included installation of 110
housing. Section 1.3.1 (Site sub-slab soil gas probes (one
History) states the OU6 Former |in each housing unit garage)
Communications Site (FCS) is and 53 vadose zone soil gas
commonly referred to as the probes were installed in open

1 Tanana Trails Family Housing areas of the FCS to
' Development and according to characterize soil gas and
Figure 2-1 (Groundwater evaluate the potential for
Monitoring Wells Sampled in contaminants to affect indoor
2022), several homes are located |and outdoor air. In addition,
over the contaminant plumes. 67 passive soil gas samples
Please revise the Draft Report to |were installed to locate a
discuss if the VI pathway was possible source area and
assessed at FCS Operable Unit delineate the extent of TCP
(OU) 6. contamination in the eastern
portion of OU6.”

SPECIFIC COMMENTS

It is unclear whether dig permits |Accepted. The dig permits are | Accepted

PDF
Page 21

2.4

were reviewed as a part of the
land use control (LUC)
inspection process. The text
asserts based on the source area
inspection, it was determined that
the OUG institutional controls

included in the IC Inspection
Report. The first bullet will be
revised to read:

“Soil disturbances greater than 6
inches bgs were not observed
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Number Page \ Section Comment Response Evaluation of Response
(ICs) are being implemented and |and the dig permits were
are effective; however, according |reviewed.”
to the text the IC inspection
included visual observations only
and review of dig permits is not
discussed. Please revise the Draft
Report to discuss if dig permits
were reviewed as part of the IC
inspection process.
The general range in the depth to | Accepted. The following text | Accepted
groundwater, in feet below the was added to Section 3.1:
PDF ground surface, that was “The depth to groundwater
3. Page 23 3.1 encountered during the 2022 measured ranged from
monitoring event is not presented. | approximately 11.4 to 14.3
Please revise the text to provide |feet bgs.”
this information.
Well MW58 was not sampled Accepted. Table 3-1 willbe | Accepted
during the 2022 sampling event; |revised to include a
however, this information is not |superscript 1 and the
PDF presented in the table. Please following note:
4. Page 32 Table 3-2 |revise the table and add a “I The well was not sampled
footnote explaining that MW58 | due to an obstruction in the
was not sampled due to an well casing.”
obstruction in the well casing. Table 3-2 will also be updated
to include the note.
Please remove the label for MW- | Accepted. The MW-35 label | Accepted
5. 54 Figure 3-2 [35. will be removed from Figure
3-2.
Has the TCP Source been There have been removal Accepted
6. General removed? Or per the Exec actions, but none have

Summary: “Exceedances will
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Section

Page \

Number

Comment

Response

Evaluation of Response

likely continue in the two main
TCP

plume wells until the suspected
TCP soil source is depleted”.

specifically been related to
TCP contamination.

IDW was to be analyzed for Clarification. The IDW was | Accepted
PFAS. What were the results? 1 |analyzed for PFAS. These
7 2-2 23 couldn’t find any presented in the |results will be reported in the
Report. forthcoming IDW Technical
Memorandum.
MINOR COMMENTS

The Acronym “NAPL” is not Accepted. The first use of Accepted

1 13 Executive |defined on first use. Please . NAPL in tht? executive

’ Summary |define all acronyms on first use in | summary will be defined.

the text.
The abbreviation “NE” is not NE was added to the Accepted
defined in the table footnotes or | Acronyms list and defined

) 31 Tables 3-2 |in the “Acronyms and under the table with the first

and 3-3 Abbreviations” section. Please |use.

define the abbreviation as
appropriate.
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