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EXECUTIVE SUMMARY

This report documents long-term groundwater monitoring activities at the Fort Wainwright
Landfill (Landfill), Fort Wainwright, Alaska. The Landfill is part of Operable Unit 4 (OU4) and the
remedial action at this source area consists of capping the approximately 14 acre inactive portion
of the Landfill, institutional controls, and natural attenuation of contaminants of concern (COC) in
groundwater (U.S. Army, 1996). Groundwater monitoring results are evaluated to determine the
effectiveness of the capping and natural attenuation with respect to Remedial Action Goals
(RAGSs) and to support decisions regarding the effectiveness of the Record of Decision (ROD)
remedy. As monitoring data are accumulated, the results are also used to modify the monitoring
approach and to better understand interactions between the capped portion of the Landfill and
the local groundwater. This Annual Sampling Report provides documentation, evaluation, and a
data quality review of data gathered during the spring and fall 2015 sampling events. Fairbanks
Environmental Services (FES) is providing this service under contract to the U.S. Army Corps of
Engineers (USACE), Contract Number W911KB-12-D-0001.

Groundwater samples were collected from 13 wells during April 2015 and six wells during
November 2015 to evaluate the migration of contaminants from the Landfill. All groundwater
samples were submitted for analysis of volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), methane, and total metals. Dissolved (field-filtered) iron and sulfate
analysis was also conducted.

Downgradient of the Landfill, contaminants of concern (COCs) were detected above RAGS in
three out of nine wells; shallow wells AP-5588 and AP-8061, and deep well AP-6532. The
following compounds were detected above RAGs in shallow well AP-5588; 1,1,2,2-
tetrachloroethane (PCA), cis-1,2-dichloroethene (DCE), 1,1,2-trichloroethane and trichloroethene
(TCE). TCE was detected above the RAG in shallow well AP-8061. Benzene was above the RAG
in deep downgradient well AP-6532. Arsenic was detected above the RAG in wells downgradient
of the Landfill and is believed to be a consequence of natural mineral deposits. Upgradient of the
Landfill, benzene and bis(2 ethylhexyl phthalate) were detected above the RAG in shallow well
AP-10257 and bis(2 ethylhexyl phthalate) was detected above the RAG in FWLF-4. Nickel was
also detected above the RAG in AP-10258.

In general, contaminants appear to migrate along separate flow paths in groundwater
downgradient of the Landfill site. Benzene is detected in all wells sampled downgradient of the
landfill, typically at concentrations below the RAG; however, it appears that benzene is migrating
below permafrost at concentrations exceeding RAGs in a predominately westerly flow path.
Benzene is not seen at concentrations exceeding the RAG in deep downgradient wells that are
along a southwesterly flow path. It is possible that the permafrost beneath the Landfill is
discontinuous and benzene has migrated through permafrost; however, the presence of or depth
to permafrost beneath the Landfill is unknown, and it is not known how permafrost affects
groundwater flow at depth. Chlorinated solvents are less widespread than benzene in
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groundwater downgradient of the landfill and appear to be more prevalent on a southwesterly
flow path. Specific sources of contamination within the landfill have not been investigated and it
is possible that the chlorinated solvents originate from a separate spill than the petroleum
contaminants. It appears that chlorinated solvents migrate at the water table downgradient of
the landfill until permafrost is encountered, when they continue migrating below permafrost.

Institutional control (IC) site inspections were conducted at the Landfill on multiple days in 2015.
The Landfill cap and fence were observed to be in good condition. All groundwater monitoring
wells sampled to evaluate natural attenuation of site contaminants were found to be in good
condition with locking caps except for AP-6138, a cap and lock were replaced at this well.

Recommendations for 2016 include sampling three wells in the spring only, AP-5588, AP-5589,
and FWLF-4, and sampling seven wells in the spring and fall 2016, AP-8061, AP-10257, AP-10258,
AP-8063, AP-6532, AP-6532, and AP-6535. Methane analysis should be removed from the
sampling program and an institutional controls (IC) inspection of the Landfill cap and monitoring
wells should be conducted.

Fairbanks Environmental Services
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1.0 INTRODUCTION

This report documents long-term groundwater monitoring activities conducted during 2015 at the
Fort Wainwright Landfill (Landfill), Fort Wainwright, Alaska. It also describes the 2015
institutional controls inspection. The Landfill is part of Operable Unit 4 (OU4) and the remedial
action at this source area consists of capping the approximately 14 acre inactive portion of the
Landfill, institutional controls (ICs) and natural attenuation of contaminants of concern (COC) in
groundwater (USARAK, 1996). Groundwater monitoring results are evaluated to determine the
effectiveness of the capping and natural attenuation with respect to Remedial Action Goals
(RAG). As monitoring data are accumulated, the results are also used to modify the monitoring
approach and to better understand interactions between the capped portion of the Landfill and
the local groundwater. Fairbanks Environmental Services (FES) is providing this service under
contract to the U.S. Army Corps of Engineers (USACE), Contract Number W911KB-12-D-0001
Task Order 33. The work was completed according to the 2014 Operable Unit Work Plan (FES,
2014a). The work was completed under authority of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and in compliance with the OU4 Record of
Decision (ROD), Federal Facility Agreement (FFA), and state of Alaska regulations.

1.1 Monitoring Report Organization

The 2015 field efforts included groundwater sampling of Landfill wells and completion of the
annual IC inspection. This Annual Sampling Report provides documentation, evaluation, and a
data quality review of data gathered during the spring and fall sampling events. A description of
the procedures and results associated with these activities are presented in the following sections:

e Section 2 — Groundwater monitoring and sampling activities

e Section 3 — Groundwater sample results and discussion

e Section 4 — Institutional Control inspection

e Section 5 — Conclusions and recommendations

e Section 6 — References

Supporting information can be found in the appendices listed below. Additional information not

provided in hard copy, such as laboratory reports and photographs, are provided in the
Supplemental Data folder on the compact disc accompanying this report.

e Appendix A — Groundwater Sampling Forms and Field Notes

¢ Appendix B — Chemical Data Quality Review & ADEC Laboratory Data Review Checklists
e Appendix C — Groundwater Sample Tracking and Analytical Result Tables

e Appendix D — Photo Log

e Appendix E — FFA Meeting Key Decisions
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Background

Fort Wainwright is an active U.S. Army facility, located on the eastern edge of Fairbanks, Alaska.
OU4 consists of three source areas: the Coal Storage Yard (CSY), the Fire Training Pits (FTP), and
the Landfill (consisting of an active and inactive portion). This report focuses on the current
phase of a long-term monitoring program at the Landfill portion of OU4. This monitoring has been
established as a key element of the remedial approach for the inactive portion of the Landfill. The
following sections provide background information for each of the source areas at OU4.

1.2.1 Coal Storage Yard

The OU4 CSY is situated south of a coal fired cogeneration power plant that was used as the sole
source of heat and electricity for FWA. The area of concern was approximately 800 ft by 300 ft
and situated between a cooling pond and embankment. Coal was stored directly on the ground
since the 1950s. The pile was sprayed with waste petroleum products and waste solvents from
the 1960s to 1993 to increase the thermal content of the coal. The site is still used for coal
storage. Three USTs were located in the area. Two were used for the storage of waste fuel
products. They were installed in the 1980s and removed in July, 1995. The third UST was used
to store diesel fuel for power plant equipment.

The primary sources of contamination at the CSY were associated with waste fuel products that
were sprayed on the coal pile, the storage of these waste fuel products, leaks from the USTs,
and the coal pile. Groundwater was contaminated by petroleum hydrocarbons, chlorinated
solvents, and bis(2-ethylhexyl)phthalate.

The remedy consisted of operating an AS/SVE system, groundwater monitoring, and ICs. The
AS/SVE system was installed in 1997 and operated until 2000. Groundwater monitoring has been
discontinued. ICs have been implemented, they include restrictions on site access, construction,
and well installation as long as hazardous substances remain at the site at levels that preclude
unrestricted use. The Coal Storage Yard was recommended for No Further Action (NFA) in the
Second Five Year Review; however, it is still listed as an active site. The CSY is not discussed
further in this Report.

1.2.2 Fire Training Pits

FTP areas were used to conduct fire training exercises. They are located within the main
cantonment area, south of Montgomery Road near the southeast corner of Ladd Army Airfield on
U.S. Army Garrison Fort Wainwright. There were two separate FTP areas: FTP-3A and FTP-3B.
Located between the two areas is the Military Operations in Urban Terrain (MOUT) training area.

The former FTP areas consist of two separated areas that are located on opposite sides of the
current Military Operations in Urban Terrain (MOUT) training area. Fire Training Pit 3A (FTP-3A)
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is located west of the MOUT and was used for fire training sometime after 1978 until 1988. The
former Fire Training Pit 3B (FTP-3B) is located east of the MOUT and was used prior to the FTP-
3A area (1967 through 1978).

Several investigations and removal actions occurred at FTP sites during the 1990s and a
Remedial Investigation / Feasibility Study (RI/FS) was performed in 1993/1994. The RI/FS
determined that since the contaminants exceeding regulatory levels within the FTP areas
consisted of only petroleum hydrocarbons, the soil contamination would be addressed through a
removal action. A Decision Document for soil removal at the Fire Training Pits area was included
in appendix to the OU-4 ROD.

The 1996 excavation at the Fire Training Pits was documented in the report, "Site Assessment
Report — Remove Soil at Burn Pits, Fort Wainwright — January 1997”. The report describes
excavation, stockpiling, transportation, treatment, and disposal of contaminated soil. The target
of the excavation was petroleum contaminated soils, and the soils were transported to and
treated by OIT in Moose Creek, AK. The treated soil was transported back to Fort Wainwright
where it was used at the active landfill as capping material.

While the RI and the subsequent removal action successfully addressed Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) requirements for the FTP
sites, concern remained that soil contamination could be encountered during planned
construction projects at these sites. In addition, there was concern regarding the potential for
the construction projects to encounter contaminants that were not analyzed for during previous
investigations. Perfluorinated compounds (PFCs), a component of firefighting foams used in the
1960’s and 1970’s, may be present in soils and groundwater at former fire training areas. Two
particular PFCs, perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) have been
identified by the U.S. Environmental Protection Agency (EPA) as “emerging contaminants”.

Geophysical surveys and soil and groundwater investigations were conducted in 2013. The
geophysical survey did not identify any large buried features. Soil sample exceedances of ADEC
cleanup levels were limited to arsenic, chromium, and selenium, which may be naturally
occurring at the site. Soil samples were also analyzed for PFCs. Although there were widespread
PFOS detections at the FTP-3A and FTP-3B sites, only one surface soil sample (collected from
FTP-3A) exceeded both the EPA and ADEC soil screening/proposed cleanup levels. Results of
ongoing investigations at the Former Fire Training Pits are discussed further in a separate Report
(FES 2016) and are not addressed further in this Report.

1.2.3 Fort Wainwright Landfill

The Landfill source area covers approximately 14 acres adjacent to River Road in the north
central portion of Fort Wainwright (Figure 1-1). The southwestern portion of the Landfill is
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capped and most of the current groundwater monitoring well network is located downgradient of
the capped area.

The area now covered by the Landfill was initially used as a gravel pit. Gravel excavation began
at this location in 1944, and landfill operations reportedly began in the 1950s. Unsegregated
waste was disposed in the gravel pits and then burned. When the gravel pits were filled with
debris, they were covered. Landfill management practices have changed significantly over the
years and, at present, the active portion of the Landfill is accepting only asbestos and coal ash.
The active portion of the Landfill is currently permitted through 2020.

A Remedial Investigation (RI) was completed at the site in 1994. COCs identified in
groundwater include benzene, several chlorinated compounds, and trace metals. Subsequent
investigations have been completed, including the installation of additional monitoring wells
and the delineation of permafrost regions. Groundwater flow in the vicinity of the Landfill is
complicated by the presence of discontinuous permafrost. Several of the groundwater
monitoring wells have been completed in underlying areas of permafrost and thawing the wells
is necessary prior to sampling.

The OU4 ROD, signed in September 1996 (USARAK, 1996), specified the following phased
approach to remediation of the Landfill source area:

e Capping the inactive portion of the Landfill — completed in September 1997 — along with
natural attenuation, monitoring of groundwater, and institutional controls; and

e Evaluation of potential groundwater treatment, if levels of contamination in groundwater
were found to increase (which has not been shown to date).

Landfill CAT Shed — Building 1191

The Landfill Caterpillar (CAT) Shed (Building 1191) is located south of the active Fort Wainwright
Landfill, off River Road. A plan drawing dated August 1972, indicates that the building was
previously used for vehicle storage and repair. The CAT Shed is equipped with a vehicle bay that
was historically used for minor maintenance of landfill equipment (CAT D7 and front-end loader);
however, the building lacks the proper lift equipment necessary to facilitate most maintenance,
so the majority of maintenance occurs off site.

This building had a septic system and leach field that was investigated in 2010 (FES, 2011).
Historically, wastewater from the CAT shed consisted of sanitary waste from the bathroom
facilities and effluent from a floor drain in the vehicle bay. The sanitary waste-stream discharged
to a 500 gallon septic tank on the west side of the building. From there, a sewer line extended
100 feet to a timber stave leaching pit. Bentonite was pumped into the septic tank and leach pit
on July 29, 2011 to permanently close the system.
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An investigation was conducted at the Building 1191 Landfill CAT Shed on October 4, 2012 in
order to assess groundwater contamination found while conducting a preliminary investigation in
2010 (FES, 2011). Three monitoring wells were installed: AP-10258 at the location where the
highest benzene concentration was detected during the 2010 investigation, AP-10257
crossgradient of the site, and AP-10259 downgradient of the site.

During the 2012 investigation, benzene was detected above the remedial action goal (RAG) of 5
micrograms per liter (ug/L) in AP-10257 (crossgradient of the leach field) at a concentration of 14
Mg/L. Itis most likely that the benzene detected in this well is associated with the Landfill debris
and not migration from the Building 1191 septic system. Benzene was not detected in AP-10258
or AP-10259. Following the 2012 investigation, these wells were moved to the OU4 Landfill
sampling program and they continue to be sampled as part of the OU4 sampling effort.

1.2.4 Memorandum of Understanding

In 1997, a Memorandum of Understanding (MOU) was signed stating that groundwater monitoring
would meet the requirements of 40 CFR 258 (VOCs and Metals), as well as the remedial goals
established in the ROD (requiring the additional analysis of SVOCs) (ADEC, 1997). The MOU
recommended sampling at the following well locations: AP-5588, AP-5589, AP-6136, AP-6137
(replaced by AP-8061), AP-6138, AP-6139 (replaced by AP-8062 and again by AP-9076), AP-6140,
FWLF-4, AP-6532 (formerly identified as DH-6534) and AP-6130.

The MOU also states, however, that “If for some reason a well designated for sampling
becomes damaged or frozen such that it cannot be used for collecting samples, a comparable
well will be selected. If a comparable well does not exist, a new one will be drilled to meet
these monitoring requirements”.

Groundwater monitoring has been performed at the Landfill since 1997 and some changes to the
wells identified in the MOU have been made over the years; however, these changes have not
deviated from the MOU objectives and have been approved by remedial program managers
(RPMs) through acceptance of recommendations made in annual groundwater sampling reports.
Six of the original 10 wells identified in the MOU continue to be sampled as part of the Landfill
groundwater monitoring program, which include: AP-5588, AP-5589, AP-6136, AP-6138, FWLF-4,
and AP-6532 (formerly identified as DH-6534). Two additional wells, AP-8061 and AP-8063, are
also sampled as part of the monitoring program. Downgradient deep monitoring wells AP-6530
and AP-6535 and upgradient shallow wells AP-10257, AP-10258, and AP-10259 (associated with
the Building 1191 leach field) were also recently added to the monitoring program. In 2015,
wells AP-6136, AP-6138, and AP-10259 were removed from the monitoring program due to the
lack of contamination detected at these wells over time. A brief description of changes that have
been made to the sampling program since 1997 is provided below and outlined on Table 1-1.
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Dry Wells AP-6130 and AP-6140

Well AP-6130 was installed upgradient of the Landfill in the vicinity of the Birch Hill Ski Area.
Well AP-6140 was also installed upgradient, but in closer proximity to the Landfill. The 1994 RI
documents that permafrost was encountered while drilling AP-6130 and AP-6140 and states that
“Both wells failed to produce adequate quantities of water; therefore, no samples were
collected.” Additionally, no records of any groundwater sampling at these locations could be
found, so it is not known why the 1997 MOU lists these wells as recommended sampling
locations. Based on historical records, nearby well AP-7505 was sampled in place of AP-6140
until spring 1999, when it was replaced with AP-6132. The August 1999 Groundwater Sampling
Reports (DOWL, 2002) states “Due to the integrity of well AP-7505 being questionable, the State
of Alaska and the Army agreed to have well AP-6132 sampled as a background well beginning in
August 1999.”

Replaced Wells AP-6137 and AP-6139

Wells AP-6137 and AP-6139 are located downgradient, southwest, of the Landfill. These wells
were replaced due to damage from frost jacking. The 2002 Monitoring Well Replacement Report
(ENSR, 2002) documents the installation of replacement wells AP-6137A (also named AP-8061)
and AP-6139A (also named AP-8062/AP-9076). Well AP-8061 continues to be sampled as part of
the groundwater monitoring program for the Landfill. In 2004, AP-9076 was installed to replace
damaged well AP-6139A (AP-8062). Well AP-9076 was sampled as part of the monitoring
program until fall 2008 when it was removed from the sampling program due to historical
groundwater elevation anomalies. Groundwater at this sampling location did not appear to be
connected to the groundwater flow pathway, potentially due to discontinuous permafrost in the
area. The recommendation for removal of well AP-9076 (formerly AP-6139, AP-6139A/AP-8062)
from the sampling program was made in the Final 2008 Annual Sampling Report and approved
by the RPMs.

Well AP-8063

An additional well, AP-6139B (also named AP-8063), was installed in 2002 to delineate
downgradient migration of contaminants below permafrost. The original AP-8063 was replaced
in 2003 with an adjacent well (also called AP-8063) that was pressurized. The presence of
permafrost in the area around the Landfill causes groundwater in the deep wells to freeze
between sampling events. There was an attempt by previous contractors to seal the well casing
to maintain an internal pressure of 50 pounds per square inch (psi) between sampling events in
order to depress the water level and prevent freezing. However, pressurizing the well was not
successful. Well AP-8063 continues to be sampled as part of the groundwater monitoring
program for the Landfill; although, it is no longer pressurized and is thawed using dedicated heat
trace. Additional details for thawing are presented in Section 2.3.
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Wells DH-6534 and AP-6532

Since sampling of the Landfill monitoring network began, there has been some confusion
concerning the well identified as DH-6534. This well has been identified as DH-6534 since before
2004 and the well that is sampled is labeled DH-6534. However, the total depth of the well
sampled has not matched the total depth identified on the boring log for DH-6534. During the
2010 groundwater elevation survey and permafrost evaluations, additional research was
conducted that included identifying wells associated with historical geophysical studies. This
research verified the well identified as DH-6534 is actually AP-6532. A boring log for AP-6532 also
matches the depth of the well. This research also verified that the well identified as Unknown F is
actually DH-6534 (also referred to as AP-6534). These wells were correctly labeled in the field.

Well AP-6132

Well AP-6132 had been sampled as an upgradient well within the Landfill monitoring network.
However, a permafrost evaluation conducted in 2010 identified a massive block of permafrost
between this well and the Landfill (shown on Figure 3-1). The permafrost body effectively
interrupts groundwater flow in the vicinity of AP-6132 and the Landfill source area. Since this
well is not connected to groundwater flow to the Landfill source area, it was removed from the
Landfill monitoring network.

Wells AP-6530 and AP-6535

These two wells are the farthest downgradient deep wells in the monitoring network. They
were added to the monitoring network in 2012 in order to monitor the downgradient migration
of benzene in the subpermafrost aquifer.

Wells AP-6136, AP-6138, and AP-10259

Well AP-6136 and AP-6138 have been sampled as part of the Landfill monitoring network since
1997. The only COC that has ever been detected above the RAG in these wells is bis(2-
ethyllllhexyl)phthalate, and the last time it was detected above the RAG was in 2005 and 2006,
respectively. AP-10259 was installed in 2012 as part of the leach field investigation and no
COCs have exceeded RAGs in this well since it was first sampled. Due to the absence of COCs,
these three wells were removed from the monitoring network following the spring 2015
sampling event.
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Table 1-1 — Changes to the Landfill Monitoring Well Network

Wells recommended Wells sampled in Comments

in the MOU place of MOU wells
AP-5588 -- Continues to be sampled in the monitoring network
AP-5589 -- Continues to be sampled in the monitoring network
AP-6136 _ Removed from the monitoring network due to

absence of COC above RAGs since 2005.
AP-8061 replaced damaged well AP-6137. AP-8061

AP-6137 AP-8061 continues to be sampled in the monitoring network
FWLF-4 -- Continues to be sampled in the monitoring network
AP-6138 _ Removed from the monitoring network due to

absence of COC above RAGs since 2006.

AP-8062 replaced damaged well AP-6139. AP-8062
AP-6139 AP-8062, AP-9076 was also damaged and was replaced by AP-9076.
This well was removed from the monitoring network.

AP-6140 was a dry well and thus never sampled.
Nearby well AP-7505 was sampled in place of dry
well AP-6140. In 1999 well, AP-6132 replaced AP-
7505 as an upgradient well as agreed upon by the
RPMs. However, AP-6132 was removed from the
monitoring network in 2011 as explained above.

AP-6140 AP-7505, AP-6132

Well DH-6534 was incorrectly labeled and sampled in
the monitoring network and is actually AP-6532. Well
location remains the same and well will now be
referenced as AP-6532.

AP-6130 was a dry well and was never sampled as
part of the monitoring network.

AP-8063 was added to the monitoring network in
-- AP-8063 order to further delineate contaminant migration in
the subpermafrost aquifer.

DH-6534 AP-6532

AP-6130 --

Added to the monitoring network to monitor
-- AP-6530 and AP-6535 downgradient migration of benzene in the
subpermafrost aquifer.

Added to the monitoring network to monitor
AP-10257, AP-10258 upgradient benzene concentrations associated with
the Building 1191 leach field.

1.3 Remedial Action Objectives

The OU4 ROD (USARAK, 1996) established the following Remedial Action Objectives (RAOs) for
groundwater COCs at the Landfill:

e Restore groundwater to its beneficial use of drinking water quality within a reasonable time frame
e Reduce further migration of contaminated groundwater from source areas

e Prevent use of groundwater containing contaminants at levels above federal maximum
contaminant levels (MCLs) and Alaska Water Quality Standards (AWQS)

e Use natural attenuation to attain AWQS

Fairbanks Environmental Services Page 1-8
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Remedial Goals

Federal and State of Alaska drinking water MCLs were adopted as groundwater remedial goals for
benzene, cis-1,2-dichloroethene (DCE), 1,1,2-trichloroethane, vinyl chloride, trichloroethene
(TCE), and bis(2-ethylhexyl)phthalate. Since there are no federal or state MCLs for 1,1,2,2-
tetrachloroethane (PCA), the RAG for this contaminant was based on 1 x 10 risk-based
concentrations for human health risk estimates. The RAGs for the COCs that were identified in
the ROD are shown below on Table 1-2.

Table 1-2 — Groundwater Contaminants of Concern

Contaminants of Concern Remedial Goal
(ng/L)
Benzene 5
cis-1,2 Dichloroethene (cis-1,2-DCE) 70
1,1,2,2-Tetrachloroethane (PCA) 5.2
1,1,2-Trichloroethane 5
Vinyl Chloride 2
Trichloroethene (TCE) 5
bis(2-Ethylhexyl)phthalate 6

Mg/L — micrograms per liter

OU4 Source Area Tracking

The OU4 source areas are tracked in the ADEC Contaminated Sites database, which is maintained
by the ADEC project manager assigned to the site, and by the Army in the Army Environmental
Database-Restoration (AEDB-R) for funding purposes. The source area description, along with
the AEDB-R and ADEC IDs are summarized in Table 1-3.

Table 1-3. Crosswalk Table for OU4 Source Area Tracking Numbers®

ADEC
AEDB-R . . 2
OU4 Source Area ADEC File ID Hazard Site Status
Number
iD
e —

Landfill Plume FTWW-038 | 108.38.070.03 1129 Active
Fire Training Area FTWW-037 | 108.38.070.02 1419 Active
Coal Storage Yard FTWW-011 108.38.070 2342 Active
Landfill Garage Building 11913 108.38.070.04 25741 Active

! Based on information from the ADEC Contaminated Sites Database available at
http://dec.alaska.gov/spar/csp/db search.htm and the Army AEDB-R

2 Site status from the ADEC Contaminated Sites Database

3 Wells installed to investigate the Building 1191 leach field are currently sampled as part of the Landfill Plume site.
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2015 OU4 Landfill Sampling Report
Fort Wainwright, Alaska

2.0 GROUNDWATER MONITORING,
SAMPLING, AND ANALYTICAL PROGRAM

Field activities were completed at OU4 in 2015 according to the procedures outlined in the 2014
Work Plan (FES, 2014a). Groundwater sampling was conducted in April and November 2015.
The following section discusses monitoring and sampling activities. Monitoring and sampling
results are discussed in Section 3.0.

2.1 Pre-sampling Activities

Each well was inspected prior to measuring water levels and collecting groundwater samples.
Well inspection consisted primarily of visual observation of the wellhead to identify any damage
to the security casing or the monitoring well itself. The top of the polyvinyl chloride (PVC) riser
at well AP-5588 was noted as broken during the April event. The dedicated heat trace at AP-
6532 failed and steam was used to thaw the well for the spring event. New dedicated heat trace
was installed after the April sampling event.

Following visual inspection, the monitoring well cap was removed and the depth to the static water
level was measured to the nearest 0.01 foot, relative to the top of the monitoring well casing. The
total depth of the well and the depth to ice in frozen wells were also measured. Water level
measurements were recorded on groundwater sampling forms (provided in Appendix A).

2.2 Groundwater Sampling and Analysis

A total of thirteen monitoring wells were sampled at the Landfill during April 2015. Six
monitoring wells were sampled at the Landfill during November 2015. General locations and
depths of the sampled wells are listed in Table 2-1. Well locations are also shown on Figure 2-1.

Table 2-1 Monitoring Wells Sampled in at the Landfill in Spring and Fall 2015

Well Depth Location

AP-5588'

AP-8061 Shallow

AP-5589*

AP-6136' Intermediate

AP-6138! downgradient (west) of capped Landfill
AP-6530

AP-6535 Dee

AP-8063* P

AP-6532

FWLF-4! Shallow upgradient (east) of capped Landfill
AP-10257 Shallow crossgradient of the Building 1191 leach field area
AP-10258 Shallow within the Building 1191 leach field area
AP-10259! Shallow downgradient of the Building 1191 leach field area

! denotes wells sampled during the spring event only
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Techniques used to purge and sample the groundwater were consistent with low-flow sampling
methodology (Puls and Barcelona, 1996) and are detailed in the Operable Unit Sites Uniform
Federal Policy-Quality Assurance Project Plan (UFP-QAPP, FES, 2014b). The low-flow sampling
method utilized a variable speed peristaltic pump equipped with dedicated Teflon-lined tubing to
purge and sample the wells. The tubing was placed approximately 2 feet below the water table
for wells screened across the water table. For wells screened below the water table, the tubing
was placed in the middle of the wetted screen.

Groundwater was purged at a rate between 0.03 and 0.15 gallons per minute. Water quality
measurements were recorded every five minutes and monitoring wells were purged until water
quality parameters stabilized, per ADEC guidance (ADEC, 2010). Field parameters were
measured using YSI water quality meters installed in a flow through cell. The instruments were
calibrated at the beginning of each day according to the manufacturer’s instructions. Measured
parameters included pH, temperature, specific conductivity, dissolved oxygen (DO) concentration,
and oxidation/reduction potential (ORP). Turbidity was also measured using an Oakton T-100
turbidity meter. When the parameters stabilized the flow-through cell was disconnected and
samples were collected with the pump set at a low-flow rate. Instrument calibration and
groundwater sampling forms are presented in Appendix A. Table 2-2 presents the field
measurements recorded during the time of sampling from 2013 through 2015.

Groundwater samples collected from each of the monitoring wells were analyzed for volatile
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total metals, dissolved
(field-filtered) iron, and sulfate. TestAmerica Laboratories, Inc (TAL) of Seattle, Washington
performed project and quality control laboratory analyses. Methane was subcontracted to TAL of
Denver, Colorado for analysis. A performance evaluation (PE) sample was also submitted blindly
with the project samples to the laboratory located in Seattle. An evaluation of data quality is
detailed in a Chemical Data Qualify Review (CDQR) and ADEC Laboratory Data Review Checklists.
The CDQR, ADEC Checklists, and the PE sample Certificates of Analysis are provided in Appendix
B. The Sample Tracking and Analytical Results tables are presented in Appendix C. The
analytical methods used to analyze groundwater samples collected at the Landfill are based on
requirements defined in the solid waste permit issued for this facility by the ADEC and are listed
below.

e EPA Method 8260C (VOCs)

e EPA Method 8270D (SVOCs)

e EPA Method 6020A (Total Metals)
e Method RSK-175 (Methane)

e EPA Method 6010C (Iron)

e EPA Method 300.0 (Sulfate)

Fairbanks Environmental Services Page 2-2



2.3

2.4

2.5

2015 OU4 Landfill Sampling Report
Fort Wainwright, Alaska

Thawing of Frozen Wells

The presence of permafrost in the area around the Landfill causes groundwater in the deep wells
to freeze between sampling events. Monitoring wells AP-6530, AP-6535, AP-6532, and AP-8063
are deep wells screened below permafrost, which require thawing prior to sample collection. In
order to minimize dilution of groundwater and volatization of contaminants, heat trace cable has
been placed in these wells to thaw the column of water frozen by permafrost. Dedicated heat
trace has been placed from the top of the casing to approximately five feet above the bottom of
the wells. Prior to conducting each sampling event, the heat trace was connected to a generator
that warmed the heat trace cable to approximately 50 degrees Fahrenheit (° F). The thawing
process typically takes two to three days, depending on well depth.

During the spring 2015 sampling event, the dedicated heat trace at AP-6532 failed and steam
was used to thaw the well for the spring event. A portable generator, steam pressure washer,
and a water tank filled with potable water were used for thawing. A rigid hose attachment was
placed down the well casing and hot water was introduced into the well until the hose broke
through the ice.

Decontamination

Reusable sampling equipment consisted of a water level, which was decontaminated between
every well. The decontamination procedure consisted of an Alconox detergent wash followed by
a potable water rinse. Dedicated Teflon-lined tubing prevented cross-contamination when using
the peristaltic pump.

Investigation Derived Waste Disposal

Investigation-derived waste (IDW) generated during OU4 field activities in 2015 included purge
water and general refuse (disposable tubing, nitrile gloves, etc.) from monitoring well sampling
activities. All IDW was managed according to the procedures outlined in the Work Plan (FES,
2014a), with the exception of the disposal of IDW water.

Purge water was containerized at the time of sampling in 15-gallon poly drums. The drums were
labeled with a unique ID and a form was completed documenting the ID and purge volume from
each well. The drums were taken to the Fort Wainwright Defense Environmental Restoration
Account (DERA) building for temporary storage. The water was characterized using the
laboratory results from the individual wells. These results and the IDW storage forms were
provided to Environmental Compliance Consultants (ECC), and the purge water was disposed of
under the Postwide waste contract in accordance with applicable laws. The non-hazardous solid
wastes, including disposable tubing, nitrile gloves, paper towels, etc. were disposed of at the
Fairbanks North Star Landfill. Complete documentation of IDW disposal, including purge water
from OU4, will be included in a forthcoming 2015 IDW Management Summary (anticipated
2016).
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TABLE 2-2 OU4 LANDFILL FIELD MEASUREMENTS

Field Measurements

Well ID SampleID | Sample Date | TR S, | prawdown? | Temp | conductivity | DO W | ore | Turbidity | NS
(festvtocy | e | €O | (msjem) | (mg/vy | PT | (mv) | (Tu) | SRS
OU4 Landfill
13FW414WG | 6/18/2013 | 1100 16.16 0 3.91 0.682 023 | 59 [ 310 587 y
WLF4 13FW4230WG | 9/10/2013 | 1620 17.83 0 5.55 0.669 025 | 560 | -375 [ 2.8 y
14FWOU416WG | 10/21/2014 | 1630 16.16 0 1.66 0.736 034 | 649 | 310 [ 275 y
15FWOU401WG |  4/7/2015 855 17.93 0 1.51 0.772 085 | 650 | 421 | 3.9 Y
13FW404WG | 6/17/2013 | 1450 17.91 0 7.31 0.265 228 | 672 | 386 | 3.12 Y
AP-6136 13FW428WG | 9/10/2013 | 1235 19.91 0 3.34 0.276 027 | 607 | 215 | 351 y
14FWOU410WG | 10/21/2014 | 1045 18.25 0 1.25 0.289 09 | 570 | 382 [ 1.02 y
15FWOU410WG |  4/8/2015 1350 19.74 0 2.68 0.304 269 | 614 | 48 5.04 y
13FW410WG | 6/17/2013 | 1415 15.21 0 4.60 1.145 655 | 597 | 89 [ 278 y
Ap_5588 13FW425WG | 9/10/2013 | 1605 16.93 0 3.74 1.142 032 | 574 | -608 [ 4.34 y
14FWOU402WG | 10/20/2014 | 1200 15.38 0 1.39 0.989 093 | 603 | 506 [ 5032 y
15FWOU407WG |  4/7/2015 1520 17.00 0 1.51 1.239 061 | 6.64 | -496 | 16.11 y
13FW409WG | 6/17/2013 | 1145 16.20 0 3.52 0.917 020 | 580 | -626 | 175 y
AP-5589 13FW427WG | 9/10/2013 | 1740 17.90 0 4.08 0.992 028 | 571 | -721 | 3.54 y
14FWOU406WG | 10/20/2014 | 1430 16.35 0 1.59 0.941 072 | 618 | 153 [ 1.14 Y
15FWOU409WG |  4/7/2015 1645 17.98 0 2.24 0.999 045 | 671 | 723 | s.01 y
13FW413WG | 6/17/2013 | 1645 8.35 0 2.53 0.559 050 | 661 | -162 [ 1049 y
13FW423WG | 9/10/2013 | 1450 10.00 0 2.45 0.700 022 | 569 [ -715 [ 384 y
(/3328103671” 14FWOU401WG | 10/20/2014 | 1125 8.60 0 2.08 0.646 0.41 58 | -33.3 | 20.14 Y
15FWOU405WG |  4/7/2015 1210 10.07 0 1.38 0.717 048 | 679 | 582 | 9.2 y
15FWOU418WG | 11/6/2015 | 1030 7.71 0 1.42 0.700 025 | 413 | 287 | 207 Y
13FW412WG | 6/17/2013 | 1730 8.98 0 2.90 0.389 013 | 582 | 444 | 19 Y
AP-6133 13FW424WG | 9/10/2013 | 1315 10.59 0 2.46 0.393 021 | 532 | -143 [ 206 y
14FWOU403WG | 10/20/2014 | 1300 9.23 0 2.03 0.394 0.22 64 | 643 | 7.77 y
15FWOU403WG |  4/7/2015 1055 10.67 0 1.28 0.461 071 | 662 | 121 | 3.69 y
13FW415WG | 6/18/2013 | 1150 15.22 0 2.32 0.549 022 | 651 | 7.8 1.55 y
13FW431WG | 9/16/2013 | 1200 15.82 0 0.81 0.573 025 | 6.04 | -669 [ 4.6 y
AP-6530 14FWOU405WG | 10/20/2014 | 1420 15.25 0 0.70 0.502 053 | 631 | -625 | 0.55 y
15FWOU406WG |  4/7/2015 1510 16.70 0 1.07 0.494 112 | 634 | 33 | 198 Y
15FWOU422WG | 11/6/2015 | 1630 14.02 0 3.30 0.479 129 | 564 | -83.8 | 267 y
13FW417WG | 6/18/2013 | 1320 16.15 0 2.56 0.407 051 | 637 | -19 [ 392 y
13FW435WG | 9/16/2013 | 1030 16.70 0 0.47 0.404 036 | 601 | -51.2 [ 3.14 Y
AP-6532 14FWOU414WG | 10/22/2014 | 920 16.14 0 0.00 0.372 119 | 641 | 46 4.99 y
15FWOU402WG |  4/7/2015 1045 17.46 0 1.16 0.379 122 | 603 | 245 | 966 y
15FWOU424WG | 11/9/2015 | 1350 14.92 0 1.00 0.399 045 | 547 | -139 [ 6.49 y
13FW408WG | 6/17/2013 | 1400 13.39 0 2.00 0.455 020 | 656 | -4.9 3.5 y
13FW431WG | 9/16/2013 | 1435 13.99 0 1.80 0.502 031 | 636 | -708 | 14.89 y
AP-6535 14FWOU412WG | 10/21/2014 | 1230 13.70 0 1.94 0.455 092 | 593 [ 199 [ 3.06 Y
15FWOU404WG |  4/7/2015 1300 14.95 0 2.20 0.438 238 | 617 | 69 | 11.94 y
15FWOU425WG | 11/9/2015 | 1510 12.35 0 1.08 0.467 034 | 588 | -402 [ 33.98 y
13FW406WG | 6/17/2013 | 1140 15.61 0 2.71 0.897 045 | 643 | 101 | 3.01 y
AP-8063 13FW433WG | 9/16/2013 | 1700 16.56 0 2.13 0.890 035 | 613 | -69.4 [ 307 Y
14FWOU407WG | 10/20/2014 | 1535 15.87 0 0.37 0.958 057 | 636 | -586 | 7.08 Y
15FWOU411WG |  4/8/2015 1015 17.33 0 0.80 0.171 137 | 622 | 354 | 49.62 y
13FW405WG | 6/17/2013 | 1645 17.79 0 8.86 0.522 321 | 633 | 309 | 772 Y
13FW429WG | 9/10/2013 | 1445 19.61 0 4.19 0.589 039 | 6.04 | 582 2.2 Y
AP-10257MW | 14FWOU413WG | 10/21/2014 | 1400 17.70 0 1.88 0.716 027 | 614 [ 2039 66 y
15FWOU413WG |  4/8/2015 1120 19.65 0 1.60 0.532 092 | 621 | 1352 165 Y
15FWOU420WG | 11/6/2015 | 1330 17.25 0 2.52 1.175 019 | 517 [ 1249 [ 6.48 Y
13FW401WG | 6/17/2013 | 1105 17.32 0 6.41 0.469 447 | 606 | 827 | 7.43 y
13FW421WG 9/9/2013 1325 19.12 0 2.98 0.488 0.48 6.1 | 1502 | 4.16 y
AP-10258MW | 14FWOU409WG | 10/21/2014 | 1050 17.25 0 2.43 0.676 143 | 571 | 2323 | 116 y
15FWOU408WG |  4/8/2015 1325 19.15 0 1.55 0.590 075 | 618 | 129 [ 2.6 y
15FWOU419WG | 11/6/2015 | 1150 16.77 0 3.07 0.554 031 | 542 | 1686 | 3.15 y
13FW403WG | 6/17/2013 | 1335 17.64 0 6.98 0.809 504 | 654 | 40 4.31 y
Ap-10250My | 13FWA20WG 9/9/2013 1150 19.51 0 3.44 0.789 155 | 6.45 | 168.8 | 11.77 y
14FWOU411WG | 10/21/2014 | 1300 17.38 0 8.76 0.827 378 | 632 | 2009 | 0.2 y
15FWOU415WG |  4/8/2015 1440 19.60 0 2.05 0.910 279 | 666 | 92.7 2.9 Y
Notes:

! water depth shown was measured on the date shown prior to removing purge water

2 prawdown measured during the last three readings.

3 Well stabilization as defined by ADEC Draft Field Sampling Guidance (May 2010). Individulal parameter stabilization discrepancies and potential impact to data quality is
discussed in the CDQR.
btoc - below top of casing

°C - degree Celsius

DO - dissolved oxygen
mg/L - milligrams per liter

mS/cm - millisiemens per centimeter
mV - millivolts
NTU - nephelomatic turbidity units
ORP - oxidation reduction potential
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3.1

2015 OU4 Landfill Sampling Report
Fort Wainwright, Alaska

3.0 GROUNDWATER MONITORING RESULTS

The following sections provide a discussion of the results of the well inspections, groundwater
elevations, and groundwater analytical results.

Groundwater Elevations

All groundwater levels were within the screened intervals of the shallow-screened monitoring
wells during sample collection. However, the groundwater levels were above the screened
intervals in the intermediate- and deep-screened wells. These wells are screened below the
water table to investigate contaminants associated with different depths.

A groundwater elevation survey was conducted in 2010 that consisted of 28 wells, including 12
shallow wells, 9 intermediate wells, and 7 deep wells. The groundwater contour map of the
potentiometric surface using groundwater elevations from all of the wells in the survey,
regardless of their screen depth, showed overall groundwater flow to the southwest. The
steeper topography of Birch Hill, located northeast of the Landfill, and the extensive deep
permafrost west of the Landfill likely influence groundwater flow for this scenario. Therefore,
groundwater flow direction in the shallow/intermediate aquifer was looked at separately from the
groundwater flow direction in the deep, subpermafrost aquifer. Groundwater elevations in the
shallow/intermediate wells showed groundwater flow direction to the west; however, when wells
influenced by or perched on permafrost were removed, the flow direction was to the southwest.
Groundwater flow in the subpermafrost aquifer was determined to be to the west/southwest.

In 2010, Cold Regions Research and Engineering Laboratories (CRREL) conducted a task to
define permafrost boundaries in the vicinity of the Landfill. The permafrost delineation and
modeling identified discontinuous permafrost east of the Landfill, thick continuous permafrost
west of the Landfill, and highly variable permafrost south of the Landfill (Figure 3-1). A thaw
bulb is assumed to exist beneath the Landfill. During the 2011 field season CRREL ran additional
geophysical profiles south of the Landfill which confirmed the presence of sporadic permafrost
bodies in this area.

Groundwater levels measured during April 2015 were collected from wells screened across
different elevations. Groundwater elevations were about 1 to 1.5 feet lower than October 2014
groundwater elevations. Water level measurements for 2015 are shown on Table 3-1. Although
there are no stratigraphic confining layers separating shallow, intermediate, and deep wells,
discontinuous permafrost is present in the monitored area, which can complicate flow patterns.
An evaluation of groundwater elevations from all wells measured in April 2015 shows a relatively
flat gradient with groundwater flow to the west/southwest (Figure 3-2), whereas the regional
groundwater flow north of the Chena River is to the west/northwest. Groundwater elevations
measured during the 1994 RI included a larger data set (E&E, 1995) and also showed
groundwater flow to the southwest.
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Groundwater Analytical Results for Landfill Monitoring Wells

Thirteen monitoring wells were sampled at the Landfill during April 2015: six shallow wells, three
intermediate wells, and four deep wells. Six monitoring wells were sampled at the Landfill during
November 2015: three shallow wells and three deep wells. Groundwater samples collected from
wells using a screen that is placed so that at least five feet of the screen is below the water table
and five feet of screen is above the water table are designated as shallow wells. These wells are
sampled to investigate contaminants that migrate along the surface of the water table.
Intermediate wells are screened below the groundwater table and above permafrost and are
sampled to investigate the vertical distribution of contaminants in the unconfined groundwater
that flows above permafrost. Several wells are screened below permafrost (deep wells). These
wells are sampled to monitor contaminants that are migrating in the aquifer below the
permafrost.

Groundwater analytical results for the spring and fall 2015 sampling events for VOC/SVOC and
metals are presented in Table 3-2 and Table 3-3, respectively. Current and historical ROD COC
concentrations are also presented on Figure 3-3. ROD COCs that exceed RAGs are listed below,
and metals that exceed RAGs are discussed in Section 3.2.3.

e FWLF-4 — bis(2-ethylhexyl)phthalate

e AP-5588 — cis-1,2,-DCE, PCA, 1,1,2-Trichloroethane, and TCE
e AP-8061 — benzene and TCE

e AP-6532 — benzene and bis(2-ethylhexyl)phthalate

e AP-10257 — benzene and bis(2-ethylhexyl)phthalate

Benzene was detected in all wells except AP-10259 and AP-8063, and was detected at
concentrations below the RAG in eight of the 13 wells sampled (it was non-detect in two wells
and above the RAG in three wells).

A data quality review was performed, which indicated that all project data is acceptable for use,
with the exception of four analytes (3-nitroaniline, 4-chloroaniline, hexachlorocyclopentadiene,
and 3,3'-dichlorobenzidine) that were rejected in two to five samples due to quality control
failures. However, the four affected analytes are not site COCs, so impact to the project is not
significant. The data review also resulted in additional data qualifications, but overall the
qualifications were minor and impact to the project was negligible. Details of the review are
presented in the CDQR in Appendix B, and a Sample Tracking table and Analytical Results are
provided in Appendix C.

3.2.1 Volatile Organic Compounds in Groundwater

Groundwater monitoring has been performed at the Landfill since 1997. A sufficient volume of
data has been accumulated at most wells to support assessment of concentration trends over
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time. Figures 3-4 through 3-10 present COC concentrations in groundwater from the following
wells for the time period since remedial action was implemented in 1997: AP-5588, AP-5589,
AP-8063, AP-8061, AP-6138, FWLF-4, and AP-6532 (formerly identified as DH-6534). Well
AP-8061 replaced well AP-6137 in September 2001. Monitoring well AP-8061 was installed in the
same location and to the same depth and screen interval as well AP-6137; therefore, the data
from these wells were combined for data analysis.

Shallow Monitoring Wells

Downgradient well AP-5588 (Figure 3-4). AP-5588 has historically exhibited the highest
COC concentrations for TCE, cis-1,2-DCE, PCA, and 1,1,2-trichloroethane above RAGs. While
these COC exhibit an overall decreasing trend, each of these COCs increased during the 2015
sampling event. Benzene is typically detected in AP-5588, but has never been detected above
the RAG.

Downgradient Well AP-8061 (Figure 3-5). Historically, benzene and TCE have been the
only contaminants detected at concentrations exceeding the RAGs in AP-8061. Benzene
decreased to below the RAG in October 2011 and remained below the RAG for six sampling
events, until November 2015 when it was detected slightly above the RAG (5 pg/L) at 5.4 ug/L.
TCE decreased to below the RAG in fall 2012 and remained below the RAG (5 pg/L) until fall
2014, when it was detected at 7.8 pug/L. TCE was below the RAG in April 2015 and above the
RAG during the November 2015 sampling event at a concentration of 7.0 pg/L. Cis-1,2-DCE, the
only other COC that is consistently detected in this well, has always been below the RAG and is
decreasing.

Upgradient wells FWLF-4, AP-10257, AP-10258, and AP-10259. Benzene has been
consistently detected in FWLF-4 since sampling began at this well in 1998; however, benzene has
never been detected above the RAG. Three shallow upgradient wells (AP-10257, AP-10258, and
AP-10259), originally associated with the Building 1191 leach field, have been sampled each year
since they were installed in 2012. Benzene and bis(2-ethylhexyl phthalate) are the only ROD
COCs that have been detected above the RAG in these wells. Benzene has been above the RAG
in well AP-10257 during each sampling event, with the exception of June 2013, ranging from 6.6
Hg/Lin fall 2014 to 17 pg/L in fall 2013. Bis(2-ethylhexyl phthalate) was also detected above the
RAG in AP-10257 in 2015 for the first time since sampling began at this well. Benzene was
detected above the RAG in AP-10258 for the first time during the fall 2014 sampling event at 5.7
Mg/L, but was below the RAG during both the April and November 2015 sampling events. It is
most likely that the benzene detected in these wells is associated with the Landfill debris and it is
not migration from the Building 1191 septic system. No COCs have ever been detected above
the RAG in AP-10259 and this well was removed from the Landfill monitoring network following
the April 2015 sampling event.
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Intermediate Monitoring Wells

Downgradient Well AP-5589 (Figure 3-6). Concentrations of benzene, cis-1,2-DCE, vinyl
chloride, and TCE are consistently detected at concentrations below the RAGs in AP-5589, which
is collocated with shallow well AP-5588. TCE in AP-5589 was detected slightly above the RAG
during the spring 2007 and fall 2009 sampling events but has been just below the RAG during all
other sampling events. PCA in AP-5589 was detected above the RAG between 2005 and 2007,
with the highest concentration (25.2 ug/L) ever detected in spring 2007. PCA decreased to
below the RAG during fall 2007 and has remained below the RAG with the exception of one
detection of 5.6 pg/L in spring 2009. Vinyl chloride has been detected above the RAG three
times since 1997 and concentrations range from not detected to slightly above the RAG of 2
Mg/L; it has not been detected above the RAG since 2006.

Downgradient Wells AP-6138 and AP-6136. Benzene is consistently detected in AP-6138
and AP-6136 below the RAG of 5 pg/L. VOCs have never been detected above RAGs in either of
these wells and both wells were removed from the Landfill monitoring network following the April
2015 sampling event.

Deep Monitoring Wells

Downgradient Monitoring Well AP-8063 (Figure 3-7). This well has been sampled since
September 2001. TCE, PCA, and cis-1,2-DCE have historically been detected at elevated
concentrations in AP-8063. Anomalous results occurred in 2004, 2009 and again during the April
2015 sampling event when TCE, PCA, and cis-1,2-DCE were not detected. TCE was detected at
its highest concentration to date during 2014, at 29 ug/L; however, overall TCE concentrations
have been relatively stable, between 15 and 30 pg/L. Cis-1,2-DCE has shown an overall
increasing trend, and was also detected at its highest concentration to date in 2014, at 120 ug/L.
PCA concentrations decreased and generally remained below the RAG between 2004 and 2007,
when PCA again increased to above the RAG. The PCA concentration peaked in spring 2011 at
61 ug/L and has shown a decreasing trend since then. The sampling frequency of AP-8063 was
decreased to annually following the spring 2015 sampling event; however, because of the
anomalous results, the sampling frequency will return to biannually in 2016.

Downgradient Monitoring Well AP-6532 (formerly identified as DH 6534) (Figure 3-8).
Benzene in well AP-6532 exceeded the RAG during the June 2004 sampling event for the first time
since sampling at this well began in 1997, and remained above the RAG for eight sampling events.
Benzene, which was below the RAG during both 2009 sampling events, increased to historical high
concentrations during 2010 and 2011, then decreased to below the RAG in 2012. Benzene was
again above the RAG during both the June and September 2013 sampling events, and was
detected at its highest concentration to date, 13 pg/L, during the fall 2014 sampling event.
Benzene decreased slightly in 2015 to 11 pg/L during both the spring and fall sampling events.
Overall, benzene in this well appears to be increasing.

One non-ROD contaminant, 2,6-dinitrotoluene (2,6-DNT), was also detected above the ADEC
cleanup level in well AP-6532 during the 2015 spring and fall sampling events. 2,6-DNT was
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detected above the cleanup level in the same well during the spring and fall sampling events in
2013. The source of 2,6-DNT at the Fort Wainwright landfill area cannot be conclusively
determined. However, common uses of DNT include the manufacturing of munitions,
polyurethane polymers, and herbicides, which may be associated with the landfill contents. 2,6-
DNT detected in groundwater samples from the Landfill site are discussed further in Section 2.11
of the CDQR in Appendix B.

Downgradient Monitoring Wells AP-6530 (Figure 3-9) and AP-6535. Two deep
downgradient wells, AP-6535 and AP-6530, were added to the Landfill monitoring network in
2010 to monitor the downgradient migration of benzene in the subpermafrost aquifer. These are
currently the farthest downgradient monitoring wells associated with the Landfill monitoring
network. Benzene has exceeded the RAG in three out of nine sampling events at AP-6530 and
was detected below the RAG during the fall 2014 and the spring and fall 2015 sampling events.
Benzene has been detected below the RAG in AP-6535 during each sampling event since 2010.

Contaminant Flow Paths

Benzene

Benzene is detected in all wells sampled downgradient of the landfill, typically at concentrations
below the RAG; however, benzene is detected above the RAG in three wells: deep downgradient
wells AP-6532 (total depth (TD) 177 ft) and AP-6530 (TD 142 ft), and shallow well AP-8061 (TD
25 ft). It appears that benzene is migrating below permafrost at concentrations exceeding RAGs
in a predominately westerly flow path. Figure 3-10 shows benzene concentrations along a
westerly flow path downgradient of the Landfill. Benzene is not seen at concentrations
exceeding the RAG in deep downgradient wells AP-8063 (TD 120 ft), AP-6534 (total depth 198 ft)
or AP-6535 (TD 93 ft) that are along a southwesterly flow path. It is possible that the permafrost
beneath the Landfill is discontinuous and benzene has migrated through permafrost; however,
the presence of or depth to permafrost beneath the Landfill is unknown, and it is not known how
permafrost affects groundwater flow at depth. AP-8061 is a shallow well located within a thaw
channel downgradient of the landfill. It appears that benzene is migrating at the water table
within this thawed area southwest of the landfill.

Chlorinated Solvents

Chlorinated solvents PCA, TCE, 1,2- DCE and 1,1,2-trichloroethane are less widespread than
benzene in groundwater downgradient of the landfill and appear to be more prevalent on a
southwesterly flow path as seen in nested wells AP-5588 (shallow) and AP-5589 (intermediate)
and deep wells AP-8063 and AP-6535. Except for 1,2- DCE, chlorinated solvents are not seen in
deep wells AP-6532 and AP-6530. Figure 3-11 shows migration of chlorinated solvents along a
southwesterly flow path. Specific sources of contamination within the landfill have not been
investigated and it is possible that the chlorinated solvents originate from a separate spill than
the petroleum contaminants. It appears that chlorinated solvents migrate at the water table
downgradient of the landfill until permafrost is encountered, when they continue migrating below
permafrost.
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3.2.2 SVOCs in Groundwater

Bis(2-ethylhexyl)phthalate is an OU4 COC that is common in the environment because of its use in
plastics. It is detected at low levels in most of the Landfill wells and it will periodically exceed the
RAG. There are no established contaminant trends for Bis(2-ethylhexyl)phthalate.

Bis(2-ethylhexyl)phthalate was above the RAG in FWLF-4 during the spring 2015 sampling event
and in AP-6432 in both the spring and fall 2015 sampling events; however, the last time this COC
was above the RAG in either of these wells was in 2003. Bis(2-ethylhexyl)phthalate was also above
the RAG in the field duplicate sample collected during the fall 2015 at AP-10257; however, it was
not detected in the primary sample.

It is expected that Bis(2-ethylhexyl)phthalate at OU4 is migrating from the landfill; however, the
specific source is unknown. Bis(2-ethylhexyl)phthalate is common in the environment because of
its use in plastics. Sampling and laboratory equipment, monitoring wells, and waste disposed in
landfills may contain or be constructed of plastics. Bis(2-ethylhexyl)phthalate is also used in inks,
adhesives, coatings, pesticides, cosmetics, vacuum pump oil and as a dielectric fluid in ballast
capacitors and other electrical equipment (e.g., transformers). It has low solubility in water (300 -
400 ug/L), is soluble in most organic solvents, and evaporates slowly into the air. It has not been
shown to degrade in anaerobic conditions, such as landfill leachate.

3.2.3 Metals in Groundwater

Groundwater samples collected at the Landfill were analyzed for a total of 15 trace metals in
compliance with solid waste permit requirements. Groundwater analytical results showed that
arsenic and nickel were the only trace metals detected above RAGs as listed in Title 18 Alaska
Administrative Code (AAC) 75.345 (ADEC, 2016). Background concentrations of arsenic in
groundwater at Fort Wainwright have previously been shown to exceed the RAG (USACE, 1993).
Table 3-3 presents the 2015 groundwater monitoring results for the 15 trace metals typically
reported for the Landfill.

Arsenic was above the RAG of 10 pg/L in downgradient shallow monitoring well AP-5588 at a
concentration of 18 pg/L and in deep monitoring well AP-6532 at 14 ug/L during the spring 2015
sampling event. Arsenic is also frequently detected in other wells in the monitoring network at
concentrations below the RAG. These results suggest that the arsenic is a consequence of natural
mineral deposits known to occur in bedrock in the Fairbanks area. Nickel was detected above the
RAG during the spring and fall 2015 sampling events in well AP-10258. The source of the nickel is
not known; however, it is assumed to be associated with the active portion of the Landfill.
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3.24 Natural Attenuation of Chlorinated and Petroleum Hydrocarbon
Contaminants

3.2.4.1 Formation of PCA Degradation Products

The biodegradation processes most important to the natural attenuation of chlorinated
contaminants is reductive dechlorination. The presence of PCA daughter products TCE, 1,1,2-
trichloroethane, 1,2-DCE, and vinyl chloride in downgradient monitoring wells is consistent with
the occurrence of reductive dechlorination. Three reductive dechlorination reaction pathways are
common under anaerobic conditions — an abiotic dehydrochlorination reaction that produces TCE;
a hydrogenolysis pathway that produces 1,1,2-trichloroethane and 1,2-DCA; and a
dichloroelimination pathway that produces 1,2-DCE (both cis- and trans- isomers) and vinyl
chloride. Vinyl chloride may undergo further reductive dechlorination reactions to non-toxic
ethene (USGS, 2012).

Hydrogenolysis entails the sequential replacement of a single chlorine atom by hydrogen,
whereas dichloroelimination entails the simultaneous replacement of two adjacent chlorine atoms
by hydrogen to produce a double bond. For these reductive dechlorination reactions, the
chlorinated compound serves as an electron acceptor, resulting in production of more reduced,
less-chlorinated daughter compounds. Microorganisms require the presence of suitable electron
donors for reductive dechlorination to occur. Possible electron donors include natural compounds
such as hydrogen, acetate, and methanol, and anthropogenic organic compounds such as
benzene and toluene. Dechlorination of PCA and TCE to DCE can occur under mildly reducing
conditions, similar to conditions suitable for iron reduction; whereas, the dechlorination of DCE to
vinyl chloride to ethene typically requires the stronger reducing conditions suitable for sulfate-
reduction or methanogensis.

In addition to reductive dechlorination of vinyl chloride, anaerobic oxidation or mineralization of
vinyl chloride to carbon dioxide (CO2) or to CO2 and methane (CH4) has been reported under
iron-reducing, sulfate-reducing, humic acid-reducing and methanogenic conditions. For these
reactions, the vinyl chloride serves as an electron donor (USGS, 2012).

Chemical and geochemical data including the concentrations of PCA, daughter products, and
terminal electron acceptors (dissolved oxygen, manganese, iron, sulfate, etc.) provide evidence
to evaluate the feasibility of bioremediation as a remedial alternative. Environmental conditions
that support natural attenuation processes for chlorinated compounds (particularly reductive
dechlorination) include:

e microorganisms capable of degrading the contaminants
e oxidation-reduction (redox) capacity of the groundwater
o sufficient electron donors (e.g., a carbon source)

e minimal competing electron acceptors
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3.2.4.2 PCA Degradation Products in Groundwater

The highest concentrations of PCA, TCE, and DCE are detected in well AP-5588 (located
immediately downgradient of the inactive portion of the Landfill), and PCA concentrations have
historically been one order of magnitude greater than TCE concentrations in this well. Itis
unknown whether TCE or DCE are present in groundwater primarily due to a release at the site
or if they were formed through reductive dechlorination of PCA. In part this is due to not having
true source area wells, since it is not practical to install wells within the Landfill cap. Therefore,
wells are located at varying distances downgradient of the Landfill

Although the concentrations of all contaminants decrease with distance from the Landfill, as
would be expected through natural attenuation and dilution, the ratios of parent to daughter
products (i.e., PCA/TCE and TCE/DCE) also show decreasing trends, as shown in Graphs 3-1 and
3-2. Graphs 3-1 and 3-2 depict the ratios of parent to daughter products during October 2014
and April 2015 sampling events, respectively, along the southwesterly flow path encompassing
wells AP-5588, AP-8063, and AP-6535 (as shown on cross-section Figure 3-11). These
decreasing ratios indicate that parent product concentrations are decreasing at a faster rate than
daughter product concentrations with distance from the source area, suggesting that
dechlorination is occurring.

Graph 3-1 Parent to Daughter Product Ratios with Distance from the Landfill (October 2014)
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Graph 3-2 Parent to Daughter Product Ratios with Distance from the Landfill (April 2015)
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3.25 Geochemical Data Evaluation

Groundwater geochemical data were collected during the 2015 spring and fall sampling events to
facilitate natural attenuation evaluations. Geochemical data indicates that natural attenuation of
site contaminants is occurring and iron and sulfate reduction processes appear to be the most
important biodegradation pathways. The following are interpretations based on data collected
2005 through 2015 for wells located downgradient of the landfill.

e DO concentrations are generally less than 2 milligrams per liter (mg/L) and indicate that the
aquifer is anaerobic.

e Background concentrations for dissolved iron are typically at trace concentrations (near 0
mg/L) in groundwater at Fort Wainwright. During the 2015 sampling events, dissolved iron
concentrations in wells downgradient of the Landfill ranged from 20 mg/L to 50 mg/L. Iron
was not detected in three upgradient wells. The dissolved iron concentrations in
downgradient wells continue to remain elevated, indicating a redox potential range suitable
for iron reduction.

e Background concentrations for sulfate typically range from 20 mg/L to 30 mg/L in
groundwater at Fort Wainwright. During the 2015 sampling events, sulfate concentrations in
upgradient wells ranged from 110 mg/L to 270 mg/L, which is substantially above
background concentrations. Sulfate concentrations in downgradient wells were typically
lower and ranged from 2.3 mg/L in AP-6532 (deep well) to 190 mg/L in AP-5588 (shallow
well). The average sulfate concentration in downgradient wells was 37 mg/L; a decrease of
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an order of magnitude from what is observed in upgradient wells. The decrease in sulfate
concentrations relative to upgradient well concentrations, indicate a redox potential range
suitable for sulfate reduction in the downgradient wells.

3.25 Methane in Groundwater

Methane is produced through anaerobic biodegradation processes of a variety of carbonaceous
compounds common to landfill wastes. Permafrost degradation can also result in the release of
methane to groundwater, as wells as through anaerobic oxidation or mineralization of vinyl
chloride (as discussed in Section 3.2.4.1). Methane is a colorless, odorless, tasteless gas that can
be transported by groundwater in dissolved or pure gaseous states. The solubility of methane in
water can range between 35,000 ug/L at 4 degrees Celsius (°C) and 39,000 pg/L at 0 °C
(Speight, 2005). When water containing dissolved methane comes into contact with air, the
methane readily escapes from the groundwater into the vadose zone and into the atmosphere.

Methane was detected in every well sampled during 2015 except for upgradient well AP-10259.
Methane concentrations in wells downgradient of the Landfill ranged from 110 pg/L in AP-6136
(intermediate well) to 3,600 pg/L in AP-6532 (deep well) at comparable temperatures. The
methane concentrations detected in these wells were similar to methane concentrations in
shallow upgradient wells AP-10257MW (2,300 pg/L) and AP-10258MW (680 ug/L). Since
elevated methane concentrations are observed in both upgradient and downgradient wells, as
well as at varying well depths, it is likely that methane production is stemming from multiple
degradation processes.
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Table 3-1 Groundwater Elevations Measured in 2015

Total Depth Screened ] TOC Depth to Watt?r Groundvyater Depth to Water Groundvyater
Well Number (below TOC) Interval [Relative Depth Elevations from TOC April Ele_vatlon from TOC Elevation
(feet bgs) 2015 April 2015 November 2015 November 2015
FWLF-4 25.10 13.5-23.5 Shallow 452.23 17.93 434.3 NA NA
AP-5588 29.05 7-27 Shallow 451.13 17.00 434.13 NA NA
AP-5589 56.41 47.5-57.5 Intermediate 452.13 17.98 434.15 NA NA
AP-6136 96.10 82-92 Intermediate 453.93 19.74 434.19 NA NA
AP-8061 25.29 15-25 Shallow 444.13 10.07 434.06 7.71 436.42
AP-6138 86.12 75-85 Intermediate 444.73 10.67 434.06 NA NA
AP-8063 116.30 110-120 Deep 451.21 17.33 433.88 NA NA
AP-6532 173.65 170-177 Deep 451.17 17.46 433.71 14.92 436.25
AP-6530 136.24 136.2-142.2 Deep 450.06 16.70 433.36 14.02 436.04
AP-6535 90.75 87.1-93.1 Deep 448.09 14.95 433.14 12.35 435.74
AP-10257 24.45 11.5-21.5 Shallow 454.01 19.65 434.36 17.25 436.76
AP-10258 23.80 11-21 Shallow 453.54 19.15 434.39 16.77 436.77
AP-10259 23.45 10.5-20.5 Shallow 453.95 19.60 434.35 NA NA
Notes:

bgs - below ground surface

TOC - top of casing
NA - not available
NI - not installed




Table 3-2 Landfill Analytical Results - Volatile and Semi-Volatile Organic Compounds

. . ) . bis(2-
. Groundwater Iron (II) Sulfate Methane Benzene cis-1,2-DCE 1,1,2,2-PCA 1,1,2-Trichloro- TCE Vinyl Chloride
Well Number Sample ID Sample Date |Survey Elevation| Water Level . Ethylhexyl)phthalate
p P Y Elevation (mg/L) (mg/L) (ng/L) (ng/L) (ng/L) (ng/L) ethane (pg/L) (ng/L) (ng/L) Y (pyg)/ll).)
RAOs in pg/L NA NA NA 5 70 5.2 5 5 2 6
13FW414WG 6/18/2013 452.23 16.16 436.07 32 53 120 0.52] 0.26 ] ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.66 J
13FW430WG 9/11/2013 452.23 17.83 434.4 28 49 220 0.4] 0.19 ] ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.8]
FWLF-4 14FWOU416WG 10/21/2014 452.23 16.16 436.07 27 47 190 1.2 0.47 ND(0.40) ND(0.40) ND(0.40) ND(0.40) 13
15FWOU401WG 4/7/2015 452.23 17.93 434.3 28 50 120 0.88] 0.29] ND(0.50) ND(0.50) ND(1) ND(0.50) 9.5
13FW410WG 25 160 1,100 1.4 110 940 4.7 130 0.45 J 0.61]
13FW411WG ! 6/17/2013 45113 15.21 435.92 24 160 1,000 1.3 110 850 4.2 120 0.51] 0.69 J
13FW425WG 30 130 1,600 1.5] 100 960 3.8] 140 0.96 1,Q ND(0.27)
AP-5588 13FW426WG * 9/10/2013 45113 16.93 434.2 29 130 1,700 ND(2.0) 110 980 4.2] 150 ND(4.0) ND(0.27)
14FWOU402WG 23 150 1,400 0.76 120 1300 5.4 190 0.4 ND(2.0)
14FWOU404WG? 10/20/2014 451.13 1538 435.75 23 26 1,200 0.99 130 1400 5.8 210 0.49 ] ND(2.0)
15FWOU407WG 4/7/2015 451.13 17 434.13 37 190 1,800 1.8 180J 13003 10 320 0.87 ] 1.2
13FW409WG 6/17/2013 452.13 16.2 435.93 40 130 1,700 3 16 ND(0.40) ND(0.40) 4.5 0.60 J 23
13FW427WG 9/10/2013 452.13 17.9 434.23 47 140 4,200 2.4 14 ND(0.40) ND(0.40) 3.6 0.71] ND(0.2)
AP-5589 14FWOU406WG 10/20/2014 452.13 16.35 435.78 45 110 4,100 3.3 16 1.5 ND(0.40) 4.9 0.88 ND(0.3)
15FWOU409WG 4/7/2015 452.13 17.98 434.15 50 120 3,400 3.3 14 2 ND(0.50) 4.6 1.1 ND(1.9)
13FW404WG 6/17/2013 453.93 17.91 436.02 17 0.61 160 0.16 ] ND(0.20) ND(0.40) ND(0.40) ND(0.20) ND(0.40)
13FW428WG 9/11/2013 453.93 19.91 434.02 17 1.2] 210 0.21 QH ND(0.20) ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.96J
AP-6136 14FWOU410WG 10/21/2014 453.93 18.25 435.68 19 2.8 130 0.53 ND(0.40) ND(0.40) ND(0.40) ND(0.20) ND(0.40) 6.8
15FWOU410WG 4/8/2015 453.93 19.74 434.19 22 4.3 110 0.74 ] ND(0.50) ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.2)
13FW413WG 6/17/2013 444.13 8.35 435.78 22 34 260 2.9 8.6 ND(0.40) ND(0.40) 4.4 0.13] 0.79 J
13FW423WG 9/10/2013 444.13 10 434.13 30 32 600 3.9 7.3 ND(0.40) ND(0.40) 3.8 0.15] 0.81]
AP-8061 14FWOU401WG 10/20/2014 444.13 8.6 435.53 23 37 560 3.9 13 ND(0.40) ND(0.40) 7.8 ND(0.40) ND(1.9)
15FWOU405WG 4/7/2015 444.13 10.07 434.06 34 33 440 3.9 8.9 ND(0.50) ND(0.50) 4.5 ND(0.50) ND(1.9)
15FWOU418WG 11/6/2015 444.13 7.71 436.42 30 40 630 5.4 9.7 ND(0.50) ND(0.50) 7 ND(0.50) ND(2.1)
13FW412WG 6/17/2013 444.73 8.98 435.75 18 0.23 91 2.8 0.39] ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.76 J
13FW423WG 9/10/2013 444.73 10.59 434.14 18 7.5 160 2.23 0.25] ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.2)
AP-6138 14FWOU403WG 10/20/2014 444.73 9.23 435.5 19 8.1 160 2.5 0.38 0.75 ND(0.40) ND(0.40) ND(0.40) ND(2.9)
15FWOU403WG 4/7/2015 444.73 10.67 434.06 25 13 190 3.2 0.531] ND(0.50) ND(0.50) ND(1) ND(0.50) ND(1.9)
13FW418WG 6/19/2013 451.17 16.15 435.02 26 ND(0.50) 2,200 11 2.3 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.1]B
13FW435WG 9/17/2013 451.17 16.7 434.47 30 ND(0.50) 5,900 9.2 2.4 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.6
AP-6532 14FWOU414WG 10/22/2014 451.17 16.14 435.03 27 ND(0.50) 4,300 13 2.4 ND(0.40) ND(0.40) ND(0.4) ND(0.40) ND(2.9)
15FWOU402WG 4/7/2015 451.17 17.46 433.71 28 2.3 3,600 11 2.4 ND(0.50) ND(0.50) ND(1) ND(0.50) 20
15FWOU424WG 11/9/2015 451.17 14.92 436.25 27 3.4 1,500 11 2.8 ND(0.50) ND(0.50) ND(1) 0.25] 19
13FW406WG 6/17/2013 451.21 15.61 435.6 49 120 2,800 2.5 93 46 0.95 ] 25 0.98 ] 2.01,B
13FW433WG 45 120 4,100 2.0 83 43 1.0 21 0.82 ] 1.81,Q
13FW434WG ! 9/16/2013 5121 16.56 434.65 46 120 4,700 1.8 76 42 0.87 J 19 0.76 J 2.51,0
AP-8063 14FWOU407WG 55 120 3,100 2.6 120 39 0.79 29 1.3 ND(1.9)
14FWOU408WG* 10/20/2014 451.21 1587 435.34 56 120 3,900 2.6 120 35 0.78 30 1.3 ND(1.9)
15FWOU411WG 23 4.6 2,100 J ND(1) 4.5 ND(0.50) ND(0.50) 0.78] ND(0.50) 2.8
15FWOU412WG* 4/8/2015 5121 17.33 433.88 24 4.3 1,500 ND(1) 4.6 ND(0.50) ND(0.50) 0.72] ND(0.50) 5.7
13FW415WG 6/18/2013 450.06 15.22 434.84 25 38 2,800 5.8 1.8] ND(0.40) ND(0.40) ND(0.20) 0.31] 1.3 1B
13FW431WG 9/16/2013 450.06 15.82 434.24 27 37 3,900 5 1.6 ND(0.40) ND(0.40) ND(0.20) 0.27] 1.1]
AP-6530 14FWOU405WG 10/20/2014 450.06 15.25 434.81 23 26 530 3.2 0.42 0.89 ND(0.40) ND(0.40) ND(0.40) 27
15FWOU406WG 4/7/2015 450.06 16.7 433.36 24 21 330 3 0.62] ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.2)
15FWOU422WG 11/6/2015 450.06 14.02 436.04 20 16 120 1.9 0.26 ] ND(0.50) ND(0.50) ND(1) ND(0.50) 3.5
13FW408WG 6/17/2013 448.09 13.39 434.7 26 14 1,100 3.3 33 ND(0.40) ND(0.40) 0.95 0.86 J 1.1]B
13FW432WG 9/16/2013 448.09 13.99 434.1 25 10 2,100 2.1 22 ND(0.40) ND(0.40) 0.33] 0.66 ] 0.95J
14FWOU412WG 10/21/2014 448.09 13.7 434.39 28 13 1,800 3.3 34 ND(0.40) ND(0.40) 0.73 1.1 2.3
AP-6535 15FWOU404WG 4/7/2015 448.09 14.95 433.14 28 13 1,100 3 31 ND(0.50) ND(0.50) 0.55 ] 1 ND(2.3)
15FWOU425WG 29 18 1,600 3.4 33 ] ND(0.50) ND(0.50) 0.6 J ND(0.5) ND(2)
15FWOU426WG* 11/9/2015 448.09 12.35 435.74 30 18 1,300 3.4 33 ND(0.50) ND(0.50) 0.59 ] ND(0.5) ND(2.1)
13FW405WG 6/17/2013 454.01 17.79 436.22 9.0 QL 79 46 3.4 1.6 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.13]
13FW429WG 9/11/2013 454.01 19.61 434.4 3.7 26 1,200 17 3.9 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.13]
14FWOU413WG1 10/21/2014 454,01 177 43631 0.23 120 300 6.6 2 ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(2.0)
14FWOU415WG 0.29 120 330 7 2 ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(2.2)
AP-10257MW
15FWOU413WG1 4/8/2015 454,01 19,65 434.36 2.4 22 2,300 ] 14 3.1 ND(0.50) ND(0.50) ND(1) ND(0.50) 2.1]
15FWOU414WG 2.5 23 2,500 14 3.3 ND(0.50) ND(0.50) ND(1) ND(0.50) 4.1
15FWOU420WG1 11/6/2015 45401 175 436,76 ND(0.36) 270 2,700 7.4 3.1 ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.1)
15FWOU421WG ND(0.36) 270 2,300 5.3 1.9 ND(0.50) ND(0.50) ND(1) ND(0.50) 14
12FW436WG 11/14/2012 453.54 19.2 434.34 0.7 140 15 ND(0.20) 0.45 ] ND(0.40) ND(0.40) ND(0.20) ND(0.80) 0.98 ]
13FW401WG1 6/17/2013 453.54 173 4362 6.1 98 44 ND(0.20) Q 0.39] ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.76 ]
13FW402WG 6.5 97 43 0.40 3,Q 0.39 ] ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.74]
AP 1025 13FW421WG1 0/10/2013 453.54 1912 434.4 0.58 100 150 2.6 1.6 ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.26)
13FW422WG 0.61 92 160 2.7 1.7 ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.26)
14FWOU409WG 10/21/2014 453.54 17.25 436.29 ND(0.50) 160 280 5.7 2.5 ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(2.9)
15FWOU408WG 4/8/2015 453.54 19.15 434.39 ND(0.36) 110 480 4.9 3.5 ND(0.50) ND(0.50) ND(1) ND(0.50) ND(1.9)
15FWOU419WG 11/6/2015 453.54 16.77 436.77 ND(0.36) 120 680 3.4 2.9 ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.0)
13FW403WG 6/17/2013 453.95 17.64 436.31 6.4 120 50 0.7 0.371] ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.31,B
13FW420WG 9/10/2013 453.95 19.51 434.44 0.82 110 17 0.18] ND(0.20) ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.26)
AP-10259MW 14FWOU411WG 10/21/2014 453.95 17.38 436.57 ND(0.20) 76 0.25 ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(2.0)
15FWOU415WG 4/8/2015 453.95 19.6 434.35 ND(0.36) 120 ND(0.37) ND(1) ND(0.50) ND(0.50) ND(0.50) ND(1) ND(0.50) ND(1.9)
Notes:

Results in bold and yellow shading denote concentrations above the RAOs established in the ROD (USARAK, 1996)

! Sample is a field duplicate of the sample immediately above.
B - analyte was detected in a blank at a similar concentration and may be due to cross-contamination

DCE - cis-1,2-dichloroethene

J - result qualified as estimate because it is less than the LOQ
M - result considered an estimate (L-low; H-high) due to matrix interference

Mg/L - micrograms per liter

ND - not detected at the detection limit (LOD in parentheses for 2012 results. LOQ in parentheses for data prior to 2012.)
PCA - 1,1,2,2-tetrachloroethane
Q - result considered an estimate (L-low; H-high) due to a quality control failure
RAO - remedial action ojectives
TCE - trichloroethene
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Table 3-3 Landfill Analytical Results - Trace Metals

woltumter | _samiet> | sampevwe | Mmey |l [ emm [ wmm [ Gmmm [ G [@mT T omy far  eww] e | emr | o [ e [ e [ own
MCLs in pg/L 6 10 2,000 4 5 100 NA 1,000 15 100 50 180 2 260 5,000
13FW414WG 6/18/2013 ND(0.60) 12 390 ND(0.24) ND(0.12) 0.57] 5.2 2.7 ND(0.50) 9.5 ND(2.0) ND(0.10) ND(0.20) 0.84] 4218
L4 13FW430WG 9/11/2013 ND(0.60) 9.8 360 ND(0.24) ND(0.12) ND(1.5) 3.5 ND(1.5) ND(0.50) 3.6 ND(2.0) ND(0.10) ND(0.20) 0.77] 2.5]
14FWOU416WG 10/21/2014 ND(0.40) 9.5] 310 ND(0.40) ND(0.10) 0.72] 6.3] 1 0.12 ] 7 ND [1.6] ND [0.10] ND(1) ND(2) 5.9]
15FWOU401WG 4/7/2015 ND(1) 5.7 360 ND(1.3) ND(0.3) ND(1.5) 6.1 491 ND(0.5) 6.7 ND(4) ND(0.35) ND(2.5) ND(10) ND(20)
13FW410WG 6/17/2013 ND(0.60) 17 590 ND(0.24) ND(0.12) 0.96 ] 1.5 0.76 J ND(0.50) 7.2 ND(2) ND(0.10) ND(0.20) 2.3 4.93,8,Q
13FW411WG ! ND(0.60) 17 550 ND(0.24) ND(0.12) 123 1.7 0.78 3 ND(0.50) 8 ND(2.0) ND(0.10) ND(0.20) 2.31] 2.01,8,Q
13FW425WG 0/10/2013 ND(0.60) 11 510 ND(0.24) ND(0.12) 0.70] 1.3 ND(1.5) ND(0.50) 4.4 ND(2.0) ND(0.10) ND(0.20) 187 ND(6.0) Q
AP-5588 13FW426WG ! ND(0.60) 11 530 ND(0.24) ND(0.12) 0.58] 0.6 ND(1.5) ND(0.50) 4.2 ND(2.0) ND(0.10) ND(0.20) 157 2.33,Q
14FWOU402WG 10/20/2014 ND(0.40) 15 510 ND(0.40) ND(0.10) 1.1 3.5 0.67 0.14] 6.5 ND [1.6] ND [0.10] ND(1) 2.2 4]
14FWOU404WG" ND(0.40) 15 540 ND(0.40) ND(0.10) 3.6 3.6 0.85J 0.16] 7.1 ND [1.6] ND [0.10] ND(1) 2.2] 5.7
15FWOU407WG 4/7/2015 ND(1) 18 460 ND(1.3) ND(0.3) 113 2.4 ND(7.5) ND(0.5) 3.9] ND(4) ND(0.35) ND(2.5) ND(10) ND(20)
13FW409WG 6/17/2013 ND(0.60) 113 590 ND(0.24) ND(0.12) 143 0.15] ND(1.5) ND(0.50) 0.72] ND(2.0) ND(0.10) ND(0.20) 431 ND(6.0)
AP.5589 13FW427WG 9/10/2013 ND(0.60) 0.871] 579 ND(0.24) ND(0.12) 133 0.15] ND(1.5) 0.23] 0.951] ND(2.0) ND(0.10) ND(0.20) 4.0] ND(6.0)
14FWOU406WG 10/20/2014 ND(0.40) ND(1.6) 620 ND(0.40) ND(0.10) 1.9 0.18] 0.67 3 0.197 113 ND [1.6] ND [0.10] ND(1) 4.7 ND [4]
15FWOU409WG 4/7/2015 ND(1) ND(4) 640 ND(1.3) ND(0.3) 1.5 0.21] ND(7.5) 0.49 ND(5) ND(4) ND(0.35) ND(2.5) 5.2] ND(20)
13FW404WG 6/17/2013 ND(0.60) 1.0J 200 ND(0.24) ND(0.12) 117 0.10J ND(1.5) ND(0.50) 167 ND(2.0) ND(0.10) ND(0.20) 3.9 JH 2.81,B
AP6136 13FW428WG 9/11/2013 ND(0.60) 0.841] 209 0.087 ND(0.12) 123 0.072 3 ND(1.5) ND(0.50) 0.50] ND(2.0) ND(0.10) ND(0.20) 3.4] 4.61]
14FWOU410WG 10/21/2014 ND(0.40) ND(1.6) 240 ND(0.40) ND(0.10) 1.8 0.34] 137 0.26 1.9] ND [1.6] ND [0.10] ND(1) 4.6 6.3]
15FWOU410WG 4/8/2015 0.72 ] 1.4 240 ND(1.3) 0.68 J 4.7 0.97] ND(7.5) 1.6 2.7 1.87 137 1.0 6.8] ND(20)
13FW413WG 6/17/2013 ND(0.60) 8.1 430 ND(0.24) ND(0.12) 0.89J 0.211] 127 0.20J 0.67 ] ND(2.0) ND(0.10) ND(0.20) 2.8 4.51,B
13FW423WG 9/9/2013 ND(6.0) 12 570 ND(0.24) ND(0.12) 1.5] 0.21] 1.1 0.41] 1.5] ND(2.0) ND(0.10) ND(0.20) 3.73 3.3
AP-8061 14FWOU401WG 10/20/2014 ND(0.40) 7.8 520 ND(0.40) ND(0.10) 1.1 0.24] 2 0.2] 1.2 ND [1.6] ND [0.10] ND(1) 2.4 513
15FWOU405WG 4/7/2015 ND(1) 8.8 590 ND(1.3) ND(0.3) ND(1.5) ND(0.6) ND(7.5) ND(0.5) ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)
15FWOU418WG 11/6/2015 ND(1) 9.6 590 ND(1.3) ND(0.3) 1.1 ND(0.6) ND(7.5) ND(0.5) ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)
13FW412WG 6/17/2013 ND(0.60) 113 420 ND(0.24) ND(0.12) 113 0.11] ND(1.5) ND(0.50) 0.34] ND(2.0) ND(0.10) ND(0.20) 3.8] 2.21,B
AP6138 13FW424WG 9/10/2013 ND(0.60) 1.1 409 ND(0.24) ND(0.12) 0.97] 0.113] ND(1.5) ND(0.50) 133 ND(2.0) ND(0.10) ND(0.20) 3.8 ND(6.0)
14FWOU403WG 10/20/2014 ND(0.40) 2.9 460 ND(0.40) ND(0.10) 0.411] 0.411] 2 6.5 197 ND [1.6] ND [0.10] ND(1) 6.2 7.7
15FWOU403WG 4/7/2015 ND(1) 14