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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 (COCs) 
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 
(RAGs) 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 2016 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 10 wells during July 2016 and seven wells during 
October 2016 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, COCs were detected above RAGs in five out of seven wells:  shallow 
wells AP-5588 and AP-8061, intermediate well AP-5589, and deep wells AP-6532 and AP-8063.  
COCs were also detected above RAGS in two of three wells located upgradient of the closed 
portion of the Landfill:  AP-10257 and AP-10258.  The following compounds were detected above 
RAGs:   

Downgradient Wells 

• AP-5588 – cis-1,2-dichloroethene (cis-1,2-DCE), 1,1,2,2-tetrachloroethane (PCA), 1,1,2-
trichloroethane, and trichloroethene (TCE) 

• AP-5589 – PCA and TCE 

• AP-6532 – benzene and bis(2-ethylhexyl)phthalate 

• AP-8063 – cis-1,2,-DCE, PCA, and TCE 

Upgradient Wells 

• AP-10257 – benzene  

• AP-10258 – benzene  
 
Although no RAG exists for nickel, it was also detected above the ADEC groundwater cleanup 
level in well AP-10258.  Arsenic was detected in two wells downgradient of the Landfill above the 
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ADEC groundwater cleanup level, but is believed to be a consequence of natural mineral 
deposits.   
 
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 
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 source 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 
September 2016.  The Landfill cap and fence were observed to be in good condition.  All 
groundwater monitoring wells sampled to evaluate site contaminants were found to be in good 
condition. 
 
Recommendations for 2017 include sampling three wells in the spring only, AP-5588, AP-5589, 
and FWLF-4, and sampling seven wells in the spring and fall 2017, AP-8061, AP-10257, AP-10258, 
AP-8063, AP-6530, AP-6532, and AP-6535.  An IC inspection of the Landfill cap and monitoring 
wells should be conducted in 2017. 
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1.0 INTRODUCTION 

This report documents long-term groundwater monitoring activities conducted during 2016 at the 
Fort Wainwright Landfill (Landfill), Fort Wainwright, Alaska.  It also describes the 2016 
institutional controls (ICs) 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, 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.  The other OU4 sites, Coal Storage and Fire Training Pits, are discussed briefly as 
part of the OU4 background: however, activities at these sites are not addressed further in this 
Report.  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 2016 Operable Unit Work Plan (FES, 2016a) and the 
Final Postwide Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP; FES, 
2016b).  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 2016 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: 

• Section 2 – Groundwater Monitoring, Sampling, and Analytical Program 

• Section 3 – Groundwater Sample Results 

• Section 4 – Institutional Control Inspection 

• Section 5 – Conclusions and Recommendations 

• 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. 

• Appendix A – Groundwater Sampling Forms and Field Notes 

• Appendix B – Chemical Data Quality Review & ADEC Laboratory Data Review Checklists 

• Appendix C – Groundwater Sample Tracking and Analytical Result Tables  

• Appendix D – MAROS Results 
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• Appendix E – Photographic Log 

• Appendix F – FFA Meeting Key Decisions 
 

1.2 Background 

U.S. Army Garrison Fort Wainwright is an active U.S. Army facility, located on the eastern edge of 
Fairbanks, Alaska.  OU4 consists of three source areas on Fort Wainwright:  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 Fort Wainwright.  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 beneath the site was contaminated by petroleum hydrocarbons, 
chlorinated solvents, and bis(2-ethylhexyl)phthalate. 
 
The remedy consisted of operating an air sparge/soil vapor extraction (AS/SVE) treatment 
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 CSY 
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 
Fort Wainwright.  There were two separate FTP areas: FTP-3A and FTP-3B.  Located between the 
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two areas is the Military Operations in Urban Terrain (MOUT) training area.  Fire Training Pit 3A 
(FTP-3A) 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 OU4 ROD (USARAK, 1996).   
 
The 1996 excavation at the FTPs 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.  After the petroleum 
contaminated soil was excavated, it was transported to and thermally treated by Organic 
Incineration Technology, Inc. (OIT) in Moose Creek, Alaska.  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, including contaminants that were not analyzed 
for during previous investigations, could be encountered during planned construction projects at 
these sites.  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.  Groundwater results were below 
ADEC cleanup levels and 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/cleanup levels.  Results of investigations at the Former Fire Training Pits are discussed 
further in a separate report (FES, 2017) 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 
(west and southwest) of the capped area. 
 
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 by the ADEC Solid Waste Program through 2020. 
 
A Remedial Investigation (RI) was completed at the site in 1994.  COCs identified in 
groundwater include benzene, several chlorinated compounds, bis(2-ethylhexyl)phthalate, 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: 

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

• 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 buried 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.  A bentonite slurry was pumped into the septic 
tank and leach pit on July 29, 2011 to permanently close the system. 
 
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 
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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 (µg/L) in AP-10257 (crossgradient of the leach field) at a concentration of 14 
µg/L.  It is 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 above the RAG.  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 Title 40 of the Code of Federal Regulations Part 258 (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 (replacement well 
for AP-6137) and AP-8063, are also sampled as part of the monitoring program.  Downgradient 
deep monitoring wells AP-6530 and AP-6535 and shallow wells AP-10257, AP-10258, and AP-
10259 (associated with the Building 1191 leach field) were also added to the monitoring 
program.  In 2016, 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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Table 1-1 – Changes to the Landfill Monitoring Well Network 

Wells recommended 
in the MOU 

Wells sampled in 
place of MOU wells 

Comments 

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 in 2016 due 
to absence of COC above RAGs since 2005. 

AP-6137 AP-8061 
AP-8061 replaced damaged well 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 in 2016 due 
to absence of COC above RAGs since 2006. 

AP-6139 AP-8062, AP-9076 

AP-8062 replaced damaged well AP-6139.  AP-8062 
was also damaged and was replaced by AP-9076.  
AP-6139 and its replacement wells were removed 
from the monitoring network in 2008 due to 
groundwater anomalies and frost jacking. 

AP-6140 AP-7505, AP-6132 

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. 

DH-6534 AP-6532 

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

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

-- AP-6530 and AP-6535 
Added to the monitoring network in 2010 to monitor 
downgradient migration of benzene in the 
subpermafrost aquifer. 

 
AP-10257, AP-10258, 

AP-10259 

Added to the monitoring network in 2012 to monitor 
upgradient benzene concentrations associated with 
the Building 1191 leach field. Well AP-10259 was 
removed from the monitoring network in 2016 due to 
absence of COC above RAGs since it was installed. 

 

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 
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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), which was subsequently damaged and replaced with well 
AP-9076 in 2004.  Well AP-8061 continues to be sampled as part of the groundwater monitoring 
program for the Landfill.  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-8063 (also named AP-6139B), was installed in 2002 to delineate 
downgradient migration of contaminants below permafrost.  Well 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 below permafrost to 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. 
 

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 
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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 
above cleanup levels over time, these three wells were removed from the monitoring network 
following the spring 2015 sampling event. 
 

1.3 Remedial Action Objectives 

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

• Restore groundwater to its beneficial use of drinking water quality within a reasonable time frame 

• Reduce further migration of contaminated groundwater from source areas 

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

• Use natural attenuation to attain AWQS 
 

1.4 Remedial Goals 

Federal and State of Alaska drinking water MCLs were adopted as groundwater remedial goals for 
benzene, cis-1,2- DCE, 1,1,2-trichloroethane, vinyl chloride, trichloroethene (TCE), and bis(2-
ethylhexyl)phthalate.  Since there were no federal or state MCLs for 1,1,2,2-tetrachloroethane 
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(PCA) during the signing of the ROD, the RAG for this contaminant was based on 1 x 10-4 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  
micrograms per liter (µg/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 

 

1.5 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 identification numbers (IDs) are summarized in Table 1-3.  
 
Table 1-3. Crosswalk Table for OU4 Source Area Tracking Numbers1 

OU4 Source Area 
AEDB-R 
Number 

ADEC File ID 
ADEC 

Hazard 
ID 

Site Status2 

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 

1 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 site. 

http://dec.alaska.gov/spar/csp/db_search.htm
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2.0 GROUNDWATER MONITORING,  
SAMPLING, AND ANALYTICAL PROGRAM 

Field activities were completed at OU4 in 2016 according to the 2016 Operable Unit Work Plan 
(FES, 2016a) and the Final Postwide Uniform Federal Policy for Quality Assurance Project Plans 
(UFP-QAPP; FES, 2016b).  Groundwater sampling was conducted in July and October 2016.  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.   
 
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 10 monitoring wells were sampled at the Landfill during July 2016.  Seven of the ten 
monitoring wells were sampled again during October 2016.  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 2016 

Well Depth Location 

AP-55881 
Shallow 

Downgradient (west) of capped Landfill 

AP-80611 

AP-5589 Intermediate 

AP-6530 

Deep 
AP-6535 

AP-8063 

AP-6532 

FWLF-41 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 
1 denotes wells sampled during the spring event only 

 
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, 2016b).  The low-flow sampling 
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method utilized submersible pumps in all but two wells where a submersible pump would not fit 
down the well casing.  At wells AP-5588 and AP-8063, a variable speed peristaltic pump equipped 
with dedicated Teflon-lined tubing was used to purge and sample the wells.  Wells were sampled 
by placing sample tubing 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, 2016a).  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 2016. 
 
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.  All project and quality control samples were analyzed by ALS 
Environmental (ALS) of Kelso, Washington except for methane samples; methane samples were 
subcontracted to ALS of Simi Valley, California for analysis.  An evaluation of data quality is 
detailed in a Chemical Data Qualify Review (CDQR) and ADEC Laboratory Data Review Checklists.  
The CDQR and ADEC Checklists 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.   

• EPA Method 8260C (VOCs) 

• EPA Method 8270D-LL (SVOCs – low level) 

• EPA Method 6020A (Total Metals) 

• Method RSK-175 (Methane) 

• EPA Method 6010C (Iron, field filtered) 

• EPA Method 300.0 (Sulfate) 

 

2.3 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.  As such, deep monitoring wells AP-6530, AP-6535, AP-6532, 
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and AP-8063 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 in the well casing 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 (º F).  The thawing process 
typically takes two to three days, depending on well depth and thickness of the ice in the well 
casing.    
 

2.4 Decontamination 

Reusable sampling equipment consisted of a water level meter, 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.  Following groundwater sampling, the submersible pumps were 
decontaminated in accordance with the UFP-QAPP (FES, 2016b). 
 

2.5 Investigation Derived Waste Disposal 

Investigation-derived waste (IDW) generated during OU4 field activities in 2016 included purge 
water, decontamination water, and miscellaneous non-hazardous solid waste (nitrile gloves, 
paper towels, etc.) from groundwater sampling activities.  All IDW was managed according to the 
procedures outlined in the 2016 Operable Unit Sites Work Plan (FES, 2016a). 
 
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.  
 
The purge water from the OU4 Landfill site was disposed of as CERCLA waste.  The drums of 
purge water were provided to Environmental Compliance Consultants (ECC – the Fort Wainwright 
waste disposal contractor) at the completion of the sampling activities.  Complete documentation 
of the CERCLA waste disposal will be provided in the 2016 IDW Technical Memorandum 
(anticipated in spring 2017).  
 
The decontamination water generated during groundwater sampling was containerized and 
treated using granular activated carbon (GAC).  The treated water was discharged on the OU4 
Landfill site, at a location that was vegetated and at least 100 feet from any surface water body 
source.  The discharge location is shown on Figure 2-1. 
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TABLE 2-2  OU4 LANDFILL FIELD MEASUREMENTS

13FW414WG 6/18/2013 1100 16.16 0 3.91 0.682 0.23 5.92 -31.0 5.87 Y
13FW4230WG 9/10/2013 1620 17.83 0 5.55 0.669 0.25 5.60 -37.5 2.08 Y

14FWOU416WG 10/21/2014 1630 16.16 0 1.66 0.736 0.34 6.49 31.0 2.75 Y
15FWOU401WG 4/7/2015 855 17.93 0 1.51 0.772 0.85 6.50 42.1 3.92 Y
16FWOU404WG 7/11/2016 1400 15.90 0 7.07 0.722 0.99 6.44 -21.7 7.82 Y

13FW410WG 6/17/2013 1415 15.21 0 4.60 1.145 6.55 5.97 -8.9 27.8 Y
13FW425WG 9/10/2013 1605 16.93 0 3.74 1.142 0.32 5.74 -60.8 4.34 Y

14FWOU402WG 10/20/2014 1200 15.38 0 1.39 0.989 0.93 6.03 50.6 50.32 Y
15FWOU407WG 4/7/2015 1520 17.00 0 1.51 1.239 0.61 6.64 -49.6 16.11 Y
16FWOU411WG 7/12/2016 1720 14.87 0 2.57 1.250 0.56 5.80 -35.4 12.62 y

13FW409WG 6/17/2013 1145 16.20 0 3.52 0.917 0.20 5.80 -62.6 1.75 Y
13FW427WG 9/10/2013 1740 17.90 0 4.08 0.992 0.28 5.71 -72.1 3.54 Y

14FWOU406WG 10/20/2014 1430 16.35 0 1.59 0.941 0.72 6.18 15.3 1.14 Y
15FWOU409WG 4/7/2015 1645 17.98 0 2.24 0.999 0.45 6.71 -72.3 5.01 Y
16FWOU408WG 7/12/2016 1350 15.85 0 3.67 0.915 0.66 6.63 -55.0 2.51 y
15FWOU417WG 10/18/2016 1015 16.00 0 1.03 0.977 0.62 6.21 6.1 1.94 Y

13FW413WG 6/17/2013 1645 8.35 0 2.53 0.559 0.50 6.61 -16.2 10.49 Y
13FW423WG 9/10/2013 1450 10.00 0 2.45 0.700 0.22 5.69 -71.5 38.4 Y

14FWOU401WG 10/20/2014 1125 8.60 0 2.08 0.646 0.41 5.8 -33.3 20.14 Y
15FWOU405WG 4/7/2015 1210 10.07 0 1.38 0.717 0.48 6.79 -58.2 9.12 Y
15FWOU418WG 11/6/2015 1030 7.71 0 1.42 0.700 0.25 4.13 28.7 2.07 Y
16FWOU405WG 7/11/2016 1700 7.87 0 1.78 0.690 0.30 6.23 -64.9 36.54 Y

13FW415WG 6/18/2013 1150 15.22 0 2.32 0.549 0.22 6.51 7.8 1.55 Y
13FW431WG 9/16/2013 1200 15.82 0 0.81 0.573 0.25 6.04 -66.9 4.16 Y

14FWOU405WG 10/20/2014 1420 15.25 0 0.70 0.502 0.53 6.31 -62.5 0.55 Y
15FWOU406WG 4/7/2015 1510 16.70 0 1.07 0.494 1.12 6.34 -3.3 1.98 Y
15FWOU422WG 11/6/2015 1630 14.02 0 3.30 0.479 1.29 5.64 -83.8 2.67 Y
16FWOU406WG 7/12/2016 1145 14.13 0 3.28 0.471 0.55 6.25 -62.7 5.92 Y
16FWOU416WG 10/17/2016 1545 14.53 0 1.48 0.477 0.28 6 -24.2 4.91 Y

13FW417WG 6/18/2013 1320 16.15 0 2.56 0.407 0.51 6.37 -1.9 3.92 Y
13FW435WG 9/16/2013 1030 16.70 0 0.47 0.404 0.36 6.01 -51.2 3.14 Y

14FWOU414WG 10/22/2014 920 16.14 0 0.00 0.372 1.19 6.41 4.6 4.99 Y
15FWOU402WG 4/7/2015 1045 17.46 0 1.16 0.379 1.22 6.03 24.5 9.66 Y
15FWOU424WG 11/9/2015 1350 14.92 0 1.00 0.399 0.45 5.47 -13.9 6.49 Y
16FWOU410WG 7/12/2016 1600 14.98 0 1.65 0.415 0.39 6.02 111.7 4.52 y
16FWOU415WG 10/17/2016 1400 15.72 0 3.74 0.402 0.61 5.52 43.1 8.41 Y

13FW408WG 6/17/2013 1400 13.39 0 2.00 0.455 0.20 6.56 -4.9 3.5 Y
13FW431WG 9/16/2013 1435 13.99 0 1.80 0.502 0.31 6.36 -70.8 14.89 Y

14FWOU412WG 10/21/2014 1230 13.70 0 1.94 0.455 0.92 5.93 19.9 3.06 Y
15FWOU404WG 4/7/2015 1300 14.95 0 2.20 0.438 2.38 6.17 6.9 11.94 Y
15FWOU425WG 11/9/2015 1510 12.35 0 1.08 0.467 0.34 5.88 -40.2 33.98 Y
16FWOU407WG 7/12/2016 1430 12.41 0 3.89 0.449 0.56 6.13 -34 78.95 Y
16FWOU418WG 10/18/2016 1130 13.22 0 1.26 0.497 0.45 6.08 -35.6 9.41 Y

13FW406WG 6/17/2013 1140 15.61 0 2.71 0.897 0.45 6.43 10.1 3.01 Y
13FW433WG 9/16/2013 1700 16.56 0 2.13 0.890 0.35 6.13 -69.4 30.7 Y

14FWOU407WG 10/20/2014 1535 15.87 0 0.37 0.958 0.57 6.36 -58.6 7.08 Y
15FWOU411WG 4/8/2015 1015 17.33 0 0.80 0.171 1.37 6.22 35.4 49.62 Y
16FWOU412WG 7/12/2016 1800 15.04 0 2.72 0.860 1.58 6.34 176.4 6.99 Y
16FWOU419WG 10/18/2016 1315 15.43 0 3.02 0.870 0.43 6.29 -56.9 3.42 Y

13FW405WG 6/17/2013 1645 17.79 0 8.86 0.522 3.21 6.33 30.9 7.72 Y
13FW429WG 9/10/2013 1445 19.61 0 4.19 0.589 0.39 6.04 58.2 2.2 Y

14FWOU413WG 10/21/2014 1400 17.70 0 1.88 0.716 0.27 6.14 203.9 6.6 Y
15FWOU413WG 4/8/2015 1120 19.65 0 1.60 0.532 0.92 6.21 135.2 16.5 Y
15FWOU420WG 11/6/2015 1330 17.25 0 2.52 1.175 0.19 5.17 124.9 6.48 Y
16FWOU401WG 7/11/2016 1000 17.73 0 5.56 0.732 0.38 5.86 27.6 4.87 Y
16FWOU422WG 10/18/2016 1630 17.31 0 2.93 0.906 0.79 6.05 96.3 4.98 Y

13FW401WG 6/17/2013 1105 17.32 0 6.41 0.469 4.47 6.06 82.7 7.43 Y
13FW421WG 9/9/2013 1325 19.12 0 2.98 0.488 0.48 6.1 150.2 4.16 Y

14FWOU409WG 10/21/2014 1050 17.25 0 2.43 0.676 1.43 5.71 232.3 1.16 Y
15FWOU408WG 4/8/2015 1325 19.15 0 1.55 0.590 0.75 6.18 129 2.96 Y
15FWOU419WG 11/6/2015 1150 16.77 0 3.07 0.554 0.31 5.42 168.6 3.15 Y
16FWOU403WG 7/11/2016 1230 17.24 0 5.14 0.652 0.29 6.01 80.6 1.93 Y
16FWOU421WG 10/18/2016 1515 16.86 0 3.40 0.654 0.38 5.67 142.4 1.32 Y

Notes:
1 Water depth shown was measured on the date shown prior to removing purge water
2 Drawdown measured during the last three readings.

btoc - below top of casing mS/cm - millisiemens per centimeter
°C - degree Celsius mV - millivolts
DO - dissolved oxygen NTU - nephelomatic turbidity units
mg/L - milligrams per liter ORP - oxidation reduction potential 
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3.0 GROUNDWATER MONITORING RESULTS 

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

3.1 Groundwater Elevations 

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, nine intermediate wells, and seven 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 July and October 2016 were collected from wells screened 
across different elevations.  Groundwater elevations measured in July were about 2 feet higher 
than April 2015 groundwater elevations and groundwater elevations measured in October 2016 
were about 0.25 to 1.25 feet higher than November 2015 groundwater elevations.  Water level 
measurements for 2016 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 July 2016 shows a relatively flat gradient with groundwater 
flow to the west/southwest (Figure 3-2), whereas the regional groundwater flow north of the 
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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.   
 

3.2 Groundwater Analytical Results for Landfill Monitoring Wells 

Ten monitoring wells were sampled at the Landfill during July 2016:  five shallow wells, one 
intermediate well, and four deep wells.  Seven of the ten monitoring wells were also sampled 
during October 2016: two shallow wells, one intermediate well, and four deep wells.  
Groundwater samples collected from wells screened across the water table are designated as 
shallow wells.  These wells are sampled to investigate contaminants that migrate along the 
surface of the water table.  One intermediate well screened below the groundwater table and 
above permafrost was 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 deep wells are sampled to monitor contaminants that are 
migrating in the aquifer below the permafrost.     
 
Groundwater analytical results for the 2016 sampling events for select 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 during 2016 are listed below, and 
metals that exceeded the ADEC groundwater cleanup level are discussed in Section 3.2.3.   

• AP-5588 – cis-1,2,-DCE, PCA, 1,1,2-Trichloroethane, and TCE 

• AP-5589 – PCA and TCE 

• AP-6532 – benzene and bis(2-ethylhexyl)phthalate 

• AP-8063 – cis-1,2,-DCE, PCA, and TCE 

• AP-10257 – benzene  

• AP-10258 – benzene 
 
Benzene was detected in all wells during 2016 monitoring events, but only exceeded the RAG in 
the same three wells during both the July and October 2016 sampling events (shallow wells AP-
10257 and AP-10258, and deep well AP-6532). 
 
A data quality review was performed, which indicated that all project data is acceptable for use.  
Only minor data qualifications were applied, which are detailed in the CDQR and ADEC 
Laboratory Data Review Checklists.  The CDQR and ADEC checklists are presented in Appendix B, 
and a sample tracking table and analytical results table are provided in Appendix C. 
 
Mann-Kendall trends for contaminant concentrations in individual wells at the OU4 Landfill were 
determined using the Monitoring and Remediation Optimization System (MAROS) software.  The 
Air Force Center for Engineering and the Environment (AFCEE) developed the MAROS software 
(AFCEE, 2006) as a tool to evaluate groundwater data trends and is one among several tools that 
have been recommended for use in Long Term Monitoring Optimization (LTMO) (EPA, 2005). The 
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trend analysis was completed using all available groundwater sampling results for wells in the 
current monitoring network.  Some wells had monitoring results back to 1997, whereas results for 
newer wells were available since 2012.  A Mann-Kendall trend was determined for COCs that 
exceeded the cleanup level during the period of analysis, or had concentrations at approximately 
half of the cleanup level in recent sampling events.  The trend results are summarized in Table 3-
4, with the complete results presented in (Appendix D).  Visual depiction of contaminant 
concentrations over time are shown on Figures 3-4 through 3-10.  Groundwater elevations over 
time are also shown on the graphs in Figures 3-4 through 3-10.  A discussion of these trends is 
included in the discussion of the groundwater analytical results for the landfill wells in the 
following Section. 
 

Table 3-4  Summary of 2016 Mann-Kendall Trend Analysis of OU4 Landfill Wells 

Well Benzene 
Cis-1,2-
Dichloroethylene 
(cis-1,2-DCE) 

Trichloroethylene 
(TCE) 

1,1,2,2-
Tetrachloroehtane 
(PCA) 

1,1,2-
Trichloroethane 

AP-10257 No Trend -- -- -- -- 

AP-10258 Increasing -- -- -- -- 

FWLF-4 Decreasing -- -- -- -- 

AP-5588 Decreasing Decreasing Stable Potentially 
Decreasing Decreasing 

AP-5589 Decreasing -- Increasing Potentially 
Increasing -- 

AP-8061 Stable Decreasing Decreasing -- -- 

AP-8063 Decreasing Increasing Potentially 
Increasing No Trend -- 

AP-6530 Potentially 
Decreasing -- -- -- -- 

AP-6532 Increasing -- -- -- -- 

AP-6535 Stable No Trend -- -- -- 

-- Analyte did not exceeded the cleanup level during the period of analysis, or did not have concentrations at approximately half 
of the cleanup level in recent sampling events 
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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 
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; therefore only the data that has accumulated 
from sampling well AP-8061 is presented on Figure 3-5.   
 
Shallow Monitoring Wells 

Downgradient well AP-5588 (Figure 3-4).  AP-5588 has historically exhibited the highest 
COC concentrations above RAGs for TCE, cis-1,2-DCE, PCA, and 1,1,2-trichloroethane.  COC 
concentrations in this well exhibit overall decreasing trends.  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 well 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 μg/L) at 5.4 µg/L.  Benzene decreased to below the RAG in July 2016, but overall, 
benzene concentrations have been stable in this well.   

• TCE decreased to below the RAG in fall 2012 and remained below the RAG (5 μg/L) until 
fall 2014, when it was detected at 7.8 µg/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 µg/L.  
TCE decreased to below the RAG in July 2016 and overall is exhibiting a decreasing 
trend.   

• 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, and AP-10258 (Figure 3-6).  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.  Bis(2-ethylhexyl) phthalate exceeded the RAG in FWLF-4 
during 2014 and 2015, but was not detected during the July 2016 monitoring event. 
 
Two shallow wells (AP-10257 and AP-10258), located upgradient of the closed portion of the 
Landfill and 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 two wells.   
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• Benzene has been above the RAG in well AP-10257 during each sampling event, with the 
exception of June 2013, ranging from 6.6 µg/L in fall 2014 to 29 µg/L in spring 2016.  
Overall, there is no discernable trend for benzene in AP-10257. 

• 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; however, it has been detected below the 
RAG in this well during previous sampling events.  Bis(2-ethylhexyl) phthalate was not 
detected in this well in 2016.   

• Benzene was detected above the RAG in AP-10258 for the first time during the fall 2014 
sampling event at 5.7 µg/L, but was below the RAG during both the April and November 
2015 sampling events.  Benzene was again above the RAG in AP-10258 during the spring 
and fall 2016 sampling events at 6.3 µg/L and 6 µg/L, respectively.  Benzene exhibits an 
increasing trend in well AP-10258. 

 
It is most likely that the benzene contamination detected in wells AP-10257 and AP-10258 is 
associated with the Landfill debris and it is not migration from the Building 1191 septic system.   
 
Intermediate Monitoring Well 

Downgradient Well AP-5589 (Figure 3-7).  AP-5589 is co-located with shallow well AP-5588.  
TCE, PCA, and vinyl chloride have generally been detected below but have periodically exceeded 
their respective RAGs.  Concentrations of benzene and cis-1,2-DCE, have consistently been 
detected at concentrations below the RAGs in this well. 

• TCE in AP-5589 was detected slightly above the RAG during the spring 2007 and fall 2009 
sampling events and has been just below the RAG during all other sampling events until 
fall 2016 when it was again detected slightly above the RAG at 5.1 μg/L.  TCE is exhibiting 
a slight increasing trend in this well 

• PCA in AP-5589 was detected above the RAG between 2005 and 2007, with the highest 
concentration (25.2 μg/L) detected in spring 2007.  PCA decreased to below the RAG 
during fall 2007 and remained below the RAG with the exception of one detection of 5.6 
µg/L in spring 2009; however, PCA was again detected above the RAG during the spring 
2016 at 5.9 μg/L.  PCA is potentially increasing in this well. 

• 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 µg/L; it has not 
been detected above the RAG since 2006.   

 
The non-ROD contaminant pentachlorophenol was detected above the ADEC groundwater cleanup 
level in well AP-5589 during July 2016.  This is the only known exceedance of pentachlorophenol. 
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Deep Monitoring Wells 

Downgradient Monitoring Well AP-8063 (Figure 3-8).  This well has been sampled since 
September 2001.  TCE, PCA, and cis-1,2-DCE have historically been detected above the RAGs in 
AP-8063.  Anomalous results occurred in 2004, 2009 and again during the April 2015 sampling 
event when these compounds were not detected.  The sampling frequency of AP-8063 was 
decreased to annually following the spring 2015 sampling event; however, because of the 
anomalous results in 2015, the sampling frequency was return to biannually in 2016.  TCE, PCA, 
and cis-1,2-DCE were again above the RAGs during the July and October 2016 sampling events.  
Benzene is consistently detected in AP-8063 at concentrations below the RAG. 

• TCE was detected at its highest concentration to date during 2014 and 2016 at 29 µg/L. 
TCE is potentially increasing in this well with concentrations ranging between 15 and 29 
µg/L.   

• The PCA concentration peaked in fall 2003 at 77 µg/L; however, it decreased by an order 
of magnitude in spring 2004.  PCA remained at concentrations near the RAG until spring 
2008 when it began to steadily increase until it peaked again in 2011 at 61 µg/L.  
Concentrations of PCA have steadily decreased since 2011, but overall the PCA 
concentration in this well exhibits no discernible trend.   

• Cis-1,2-DCE has shown an overall increasing trend, and was detected at its highest 
concentration to date in 2014, at 120 µg/L.  Cis-1,2-DCE was detected at 110 µg/L 
during the spring and fall 2016. 

 
Downgradient Monitoring Well AP-6532 (formerly identified as DH 6534) (Figure 3-9).   
Benzene has been consistently detected above the RAG and cis-1,2-DCE has been consistently 
detected below the RAG in this well since 2004.  Bis(2-ethylhexyl) phthalate has exceeded the 
RAG in this well nine times since 1997.  No other COC are detected in this well. 

• 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 µg/L, during the fall 2014 sampling event.  Benzene decreased slightly in 2015, but 
increased to a concentration of 13 µg/L during both 2016 sampling events.  Overall, 
benzene in this well exhibits an increasing trend.   

 
The non-ROD contaminant, 2,6-dinitrotoluene (2,6-DNT), was detected above the ADEC cleanup 
level in well AP-6532 during the 2013 and 2015 spring and fall sampling events.  2,6-DNT was 
not detected during 2016.  The source of 2,6-DNT at the Fort Wainwright landfill area cannot be 
conclusively determined.  However, common uses of 2,6-DNT include the manufacturing of 
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munitions, polyurethane polymers, and herbicides, which may be associated with the landfill 
contents.   
 
Downgradient Monitoring Wells AP-6530 (Figure 3-10) and AP-6535.  Two deep 
downgradient wells, AP-6530 and AP-6535, 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 11 sampling events at AP-6530.  Benzene 
has been detected below the RAG since the fall 2014 and is potentially decreasing in  
AP-6530.  Bis(2-ethylhexyl) phthalate has been detected in seven out of 11 sampling 
events and exceeded the RAG in this well once during fall 2014.  Cis-1,2-DCE is also 
consistently detected below the RAG in AP-6530.  Vinyl Chloride was detected below the 
RAG in 2013.  No other COC are detected in this well. 

• Benzene, cis-1,2-DCE and TCE have been detected below the RAG in AP-6535 during 
each sampling event since sampling of this well began in 2010.  Vinyl Chloride has been 
detected below the RAG in eight out of nine sampling events and bis(2-ethylhexyl) 
phthalate has been detected below the RAG in six of nine sampling events.  PCA has 
never been detected in this well. 

 
Contaminant Flow Paths 

Benzene 
Benzene is detected in all wells sampled downgradient of the landfill, typically at concentrations 
below the RAG; however, historically benzene has been detected above the RAG in three wells 
located downgradient of the landfill: deep 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 3-11 
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, cis-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 cis-1,2- DCE and vinyl chloride, chlorinated 
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solvents are not seen in deep wells AP-6532 and AP-6530.  Figure 3-12 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, where 
they continue migrating below permafrost. 
 

3.2.2 SVOCs in Groundwater 

Bis(2-ethylhexyl)phthalate is an OU4 COC that has been 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.  However, it was detected above the RAG in three consecutive 
sampling events between April 2015 and July 2016 in deep downgradient well AP-6532.  Bis(2-
ethylhexyl)phthalate was below the RAG in this well in October 2016. 
 
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 µg/L), is soluble in most organic solvents, and evaporates slowly into the air.  It has been 
shown to not 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 the ADEC groundwater cleanup level 
as listed in Title 18 Alaska Administrative Code (AAC) 75.345 (ADEC, 2016a).  Background 
concentrations of arsenic in groundwater at Fort Wainwright have previously been shown to exceed 
the RAG (USACE, 1993).  Table 3-3 presents groundwater monitoring results for the 15 trace 
metals typically reported for the Landfill during the last three years.   
 
Arsenic was above the RAG of 10 µg/L in downgradient shallow monitoring well AP-5588 at a 
concentration of 12.4 µg/L and in shallow monitoring well AP-8061 at 10.4 µg/L during the July 
2016 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 2016 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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3.2.4 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, cis-1,2-DCE, and vinyl chloride in downgradient monitoring wells is consistent 
with the occurrence of reductive dechlorination.  Three reductive dechlorination reaction 
pathways can occur 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 cis-1,2-DCE (both cis- and trans- isomers) and vinyl 
chloride (USGS, 2003).  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.  Abiotic dehydrochlorination eliminates the inhibitory 
compound and creates a product that can be degraded using bacteria.  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 cis-1,2-DCE 
can occur under mildly reducing conditions, similar to conditions suitable for iron reduction; 
whereas, the dechlorination of cis-1,2-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: 

• microorganisms capable of degrading the contaminants 

• oxidation-reduction (redox) capacity of the groundwater 

• sufficient electron donors (e.g., a carbon source) 

• minimal competing electron acceptors 
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3.2.4.2 Geochemical Data Evaluation 

Groundwater geochemical data were collected during the 2016 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 2016 for wells located downgradient of the landfill. 

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

• Background concentrations for dissolved iron are typically at trace concentrations (near 0 
mg/L) in groundwater at Fort Wainwright.  During the 2016 sampling events, dissolved iron 
concentrations in wells downgradient of the Landfill ranged from 19 mg/L to 57.9 mg/L.  The 
dissolved iron concentrations in downgradient wells continue to remain elevated, indicating a 
redox potential range suitable for iron reduction. 

• Background concentrations for sulfate typically range from 20 mg/L to 30 mg/L in 
groundwater at Fort Wainwright.  During the 2016 sampling events, sulfate concentrations in 
upgradient wells ranged from 3.4 mg/L to 90.5 mg/L.  In general, sulfate is detected above 
typical background concentrations in upgradient wells at the Landfill.  Sulfate concentrations 
in downgradient wells ranged from 4.9 mg/L in AP-6532 (deep well) to 211 mg/L in AP-5588 
(shallow well) during 2016 and are similar to background concentrations, indicating a wide 
range of sulfate concentrations and a complicated groundwater regime.  Historically, sulfate 
concentrations were lower in downgradient wells relative to upgradient well concentrations 
and indicated a redox potential suitable for sulfate reduction in the downgradient wells. 

 

3.2.4.3 PCA Degradation Products in Groundwater 

Concentrations of PCA and its three primary daughter products (1,1,2-trichloroethane, cis-1,2-
DCE, and TCE) were graphed for the four wells that consistently exhibit the highest 
concentrations of these analytes including two shallow wells (AP-5588 and AP-8061), one 
intermediate well (AP-5589), and one deep well (AP-8063) located downgradient of the Landfill.  
Wells AP-5588 and AP-5589 are co-located but are screened at different intervals, AP-5588 is 
screened from 9 to 29 feet bgs and AP-5589 is screened from 46 to 56 feet bgs.  PCA and 
daughter product concentrations were graphed to evaluate changes in these wells.  The graphs 
are included as Graphs 3-1 through 3-4.  Note that the three anomalous data points 
(representing severely low-biased data from October 2004, September 2009, and April 2014) in 
well AP-8063 were omitted in Graph 3-4.   
 
The relationship between PCA and its primary daughter products are further complicated by the 
fact that cis-1,2-DCE is also a daughter product of TCE, and that any of these analytes may be 
attributed to the Landfill contamination and are not necessarily daughter products of PCA.  Cis-
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1,2-DCE, for example, was detected in upgradient wells AP-10257 and AP-10258 but the 
presumed parent compound (PCA) was not.   

 
Graph 3-1.  PCA and Daughter Products in AP-5588 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Graph 3-2.  PCA and Daughter Products in AP-5589 
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Graph 3-3.  PCA and Daughter Products in AP-8061 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Graph 3-4.  PCA and Daughter Products in AP-8063 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The highest concentrations of PCA and daughter products are consistently detected in shallow 
well AP-5588 located closest to the Landfill.  For this discussion, it is assumed that the 
contamination in wells  AP-8061 and AP-8063 migrated from the upgradient area near wells    
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AP-5588.  It is unknown whether the contamination detected in intermediate well AP-5589 stems 
from contamination present higher in the water column (represented by AP-5588) or directly 
from the landfill.  
 
The following information was derived from the graphs: 

• Well AP-5588 has the highest parent compound concentrations, and if PCA degradation was 
occurring and daughter products were being formed, it would likely be most evident in this 
well (assuming sufficiently reduced [anaerobic] conditions).  Daughter products cis-1,2-DCE 
and TCE are present in AP-5588 at approximately one order of magnitude less than PCA, and 
the intermittent changes in concentrations of PCA, cis-1,2-DCE, and TCE between sampling 
events mirror each other (Graph 3-1).  This indicates that reductive dechlorination of PCA 
(through the dechloroelimination and abiotic dechlorination pathways) is occurring and/or 
that all three of these compounds are contaminants emanating from the Landfill. 
 

• For the purposes of this discussion, concentrations of daughter product 1,1,2-trichloroethane 
are negligible and likely indicates that the hydrogenolysis pathway is not a significant PCA 
degradation pathway and/or there is not a major source of this compound in the Landfill.  
Concentrations of 1,1,2-trichloroethane are detected at the RAG in AP-5588 but are not 
detected in any other wells except deep well AP-8063 (at concentrations an order of 
magnitude below the RAG).  
 

• PCA concentrations in shallow well AP-5588 are significantly higher than the concentrations 
of all the daughter products in this well combined.  The opposite is true for other three wells 
located downgradient of, or deeper than, AP-5588; the concentrations of daughter products 
cis-1,2-DCE and TCE were significantly higher than the parent PCA concentrations in shallow 
well AP-8061,  intermediate well AP-5589, and deep well AP-8063 with exception of four 
consecutive data points in well AP-5589 (between 2005 and 2007).  The significant increase 
in the ratio of daughter products to PCA in these wells may indicate that significant PCA 
degradation is occurring downgradient of, or deeper than, well AP-5588.  
 

• The concentrations of TCE were consistently higher than cis-1,2-DCE concentrations in well 
AP-5588, while cis-1,2-DCE concentrations are consistently higher than TCE concentrations in 
the other three wells.  The increase in the ratio of cis-1,2-DCE to TCE in wells located 
downgradient of AP-5588 is likely due to dechlorination of TCE to cis-1,2-DCE. 
 

• Mann-Kendall analysis indicates that the concentrations of PCA in AP-5588 exhibits a 
potentially decreasing trend, whereas the concentrations of PCA are potentially increasing or 
exhibit no trend in wells AP-5589 and AP-8063, respectively (the PCA concentrations in 
shallow well AP-8061 are at the detection limit so no pattern can be differentiated from the 
data associated with that well).  Cis-1,2-DCE and TCE concentrations exhibit decreasing or 
stable trends in both shallow wells (AP-5588 and AP-8061), but show an increasing or 
potentially increasing trend in deep well AP-8063 and  intermediate well AP-5589.  These 
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changes indicate that the contaminant load is decreasing and that the center of the 
contaminant mass is potentially moving downward and away from the Landfill. 

 
In general, degradation of PCA and TCE appears to be occurring based on increases of cis-1,2-
DCE concentrations relative to parent (PCA and TCE) concentrations with distance away from the 
Landfill source as further discussed below.  
 
The highest concentrations of PCA, TCE, and cis-1,2-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.  It is 
unknown whether TCE or cis-1,2-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/ cis-1,2-DCE) also show decreasing trends, as shown in Graphs 3-5 and 3-
6.  Graphs 3-5 and 3-6 depict the ratios of parent to daughter products during April 2015 and July 
2016 sampling events, respectively, along the southwesterly flow path encompassing wells AP-
5588, AP-8063, and AP-6535 (as shown on cross-section Figure 3-12).  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 3-5.  Parent to Daughter Product Ratios with Distance from the Landfill (April 2015) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Graph 3-6.  Parent to Daughter Product Ratios with Distance from the Landfill (July 2016) 
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3.2.5 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 µg/L at 4 degrees Celsius (°C) and 39,000 µg/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 2016.  Methane concentrations in wells 
downgradient of the Landfill ranged from 9.9 µg/L in AP-6530 (deep well) to 1,400 µg/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-10257 (1,500 µg/L) 
and AP-10258 (360 µg/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.    
 
 



Table 3-1 Groundwater Elevations Measured in 2016

Well Number
Total Depth 
(below TOC)

Screened 
Interval 

(feet bgs)
Relative Depth

TOC 
Elevations

Depth to Water 
from TOC July 

2016

Groundwater 
Elevation          
July 2016

Depth to Water 
from TOC   October 

2016

Groundwater 
Elevation          

October 2016

FWLF-4 25.10 13.5-23.5 Shallow 452.23 15.90 436.33 NA NA

AP-5588 29.05 7-27 Shallow 451.13 14.87 436.26 NA NA

AP-5589 56.41 47.5-57.5 Intermediate 452.13 15.85 436.28 16.00 436.13

AP-8061 25.29 15-25 Shallow 444.13 7.87 436.26 NA NA

AP-8063 116.30 110-120 Deep 451.21 15.04 436.17 15.43 435.78

AP-6532 173.65 170-177 Deep 451.17 14.98 436.19 15.72 435.45

AP-6530 136.24 136.2-142.2 Deep 450.06 14.13 435.93 14.93 435.13

AP-6535 90.75 87.1-93.1 Deep 448.09 12.41 435.68 13.22 434.87

AP-10257 24.45 11.5-21.5 Shallow 454.01 17.73 436.28 17.31 436.70

AP-10258 23.80 11-21 Shallow 453.54 17.24 436.30 16.86 436.68

Notes:

bgs - below ground surface
TOC - top of casing
NA - not available
NI - not installed 
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Table 3-2  Landfill Analytical Results - Volatile and Semi-Volatile Organic Compounds

Well Number Sample ID Sample Date
Groundwater 

Elevation
Iron (II) 
(mg/L)

Sulfate 
(mg/L)

Methane 
(µg/L)

Benzene 
(µg/L)

cis-1,2-DCE 
(µg/L)

1,1,2,2-PCA 
(µg/L)

1,1,2-Trichloro-
ethane (µg/L)

TCE                  
(µg/L)

Vinyl Chloride 
(µg/L)

bis(2-
Ethylhexyl)phthalate 

(µg/L)

NA NA NA 5 70 4.3 5 5 2 6

10FW402WG 5/26/2010 433.80 32.00 32.00 29 1.2 ND(1) ND(1) ND(1) ND(1) ND(1) 5.4
10FW422WG 10/5/2010 434.00 32.00 43.50 36 1.1 0.50 J ND(1) ND(1) ND(1) ND(1) ND(4.8)
11FW401WG 7/14/2011 436.67 32 54 110 0.94 0.36 J ND(1.0) ND(1.0) ND(1.0) ND(1.0) 0.49 J,QH
11FW427WG 10/12/2011 435.02 21 53 70 0.84 J 0.37 J ND(1.0) ND(1.0) ND(1.0) ND(1.5) 0.37 J,B,QL
12FW434WG 11/13/2012 429.53 30 48 120 0.51 J 0.31 J ND(0.40) ND(0.40) ND(0.20) ND(0.80) 1.1 J
13FW414WG 6/18/2013 436.07 32 53 120 0.52 J 0.26 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.66 J
13FW430WG 9/11/2013 434.4 28 49 220 0.4 J 0.19 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.8 J

14FWOU416WG 10/21/2014 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 434.3 28 50 120 0.88 J 0.29 J ND(0.50) ND(0.50) ND(1) ND(0.50) 9.5
16FWOU404WG 7/11/2016 436.33 26.4 56.9 43 1.9 0.62 ND(0.2) ND(0.4) ND(0.1) ND(0.1) ND(1.9)

10FW404WG 5/25/2010 433.82 29.20 94.40 1,200 2.2 180 2,800 7.3 260 0.51 J 0.63 J
10FW419WG 10/4/2010 433.83 27.5 153 1,100 ND(50) 190 2,400 ND(50) 360 ND(50) ND(4.8)
11FW403WG 7/14/2011 436.56 36 160 2,200 2.6 140 890 5.2 170 1.5 0.53 J,QH
11FW421WG 10/10/2011 434.96 27 140 1,100 1.9 130 950 5.7 190 1.0 J ND(5)
12FW427WG 11/12/2012 434.5 31 130 1,700 2.0 J 120 830 6.2 170 ND(4.0) 1.1 J
13FW410WG 25 160 1,100 1.4 J 110 940 4.7 130 0.45 J 0.61 J

13FW411WG 1 24 160 1,000 1.3 J 110 850 4.2 120 0.51 J 0.69 J
13FW425WG 30 130 1,600 1.5 J 100 960 3.8 J 140 0.96 J,Q ND(0.27)

13FW426WG 1 29 130 1,700 ND(2.0) 110 980 4.2 J 150 ND(4.0) ND(0.27)
14FWOU402WG 23 150 1,400 0.76 120 1300 5.4 190 0.4 ND(2.0)
14FWOU404WG1 23 26 1,200 0.99 130 1400 5.8 210 0.49 J ND(2.0)
15FWOU407WG 4/7/2015 434.13 37 190 1,800 1.8 180 J 1300 J 10 320 0.87 J 1.2 J
16FWOU411WG 7/12/2016 436.26 42 211 430 2.2 J 160 1,400 5.8 210 0.95 J ND(2.0)

10FW405WG 5/25/2010 433.82 37.5 76.6 2,400 2.8 13 4.9 ND(1) 4.1 ND(1) Q ND(9.6)                               
10FW417WG 10/4/2010 433.83 39 92.1 1,400 3.5 17 ND(1) ND(1) 4.9 0.97 J 1.6 J
11FW404WG 7/14/2011 436.56 50 140 2,700 3.3 18 ND(1.0) ND(1.0) 4.4 1.2 J 0.79 J,Q
11FW420WG 10/10/2011 434.98 44 130 2,800 3.1 19 ND(1.0) ND(1.0) 4.4 0.85 J ND(5.2)
12FW429WG 11/12/2012 434.38 31 140 5,300 2.6 16 0.31 J ND(0.40) 4.5 0.66 J 0.97 J,QH
13FW409WG 6/17/2013 435.93 40 130 1,700 3 16 ND(0.40) ND(0.40) 4.5 0.60 J 23
13FW427WG 9/10/2013 434.23 47 140 4,200 2.4 14 ND(0.40) ND(0.40) 3.6 0.71 J ND(0.2)

14FWOU406WG 10/20/2014 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 434.15 50 120 3,400 3.3 14 2 ND(0.50) 4.6 1.1 ND(1.9)
16FWOU408WG 7/12/2016 436.28 50.2 137 740 3.9 19 5.9 ND(0.4) 4.9 1.1 ND(1.9)
16FWOU417WG 10/18/2016 436.13 49.2 133 610 4 20 J+ 2.7 J+ ND(0.4) 5.1 1.3 ND(1.9)

10FW407WG 5/25/2010 433.73 29.5 20 280 4.7 10 1.9 ND(1) 4.8 ND(1) ND(15)                               
10FW414WG 10/4/2010 433.71 NM NM 610 5.8 13 ND(1) ND(1) 6.2 0.24 J 1.3 J
11FW406WG 7/15/2011 436.39 31 38 460 5.3 11 ND(1.0) ND(1.0) 5.8 ND(1.5) 0.3 J
11FW419WG 10/10/2011 434.83 29 37 670 4.8 12 ND(1.0) ND(1.0) 5.9 ND(1.5) ND(5.1)
12FW430WG 11/12/2012 434.45 29 30 880 4.3 9 0.71 J ND(0.40) 4.6 ND(0.80) 0.92 J
13FW413WG 6/17/2013 435.78 22 34 260 2.9 8.6 ND(0.40) ND(0.40) 4.4 0.13 J 0.79 J
13FW423WG 9/10/2013 434.13 30 32 600 3.9 7.3 ND(0.40) ND(0.40) 3.8 0.15 J 0.81 J

14FWOU401WG 10/20/2014 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 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 436.42 30 40 630 5.4 9.7 ND(0.50) ND(0.50) 7 ND(0.50) ND(2.1)
16FWOU405WG 7/11/2016 436.26 29.8 37.5 92 3.5 8.2 ND(0.2) ND(0.4) 4.4 0.16 J ND(1.9)

10FW409WG 5/26/2010 433.47 27 0 5,300 11 3.4 ND(1) ND(1) ND(1) ND(1) ND(9.6)                               
10FW424WG 10/5/2010 433.42 NM NM 5,200 QH 12 3.4 ND(1) ND(1) ND(1) ND(1) 1.4 J
11FW411WG 7/18/2011 435.67 28 ND(0.50) 5,300 11 3.3 ND(1.0) ND(1.0) ND(1.0) ND(1.5) 0.74 J,QH
11FW422WG 10/11/2011 434.38 26 0.58 5,300 J 10 2.8 ND(1.0) ND(1.0) ND(1.0) ND(1.5) 0.33 J,B
12FW424WG 11/6/2012 434.47 4.9 7.4 1,500 2.4 0.66 J ND(0.40) ND(0.40) ND(0.20) ND(0.80) 1.2 J,QH
13FW418WG 6/19/2013 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 J,B
13FW435WG 9/17/2013 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 J

14FWOU414WG 10/22/2014 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 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 436.25 27 3.4 1,500 11 2.8 ND(0.50) ND(0.50) ND(1) 0.25 J 19
16FWOU409WG 28.9 4.9 1,200 13 3 ND(0.2) ND(0.4) ND(0.1) 0.2 J 10 J
16FWOU410WG1 30.3 5 1,300 13 3.1 ND(0.2) ND(0.4) ND(0.1) 0.22 J 23 J
16FWOU415WG 10/17/2016 435.45 27.5 5.1 1,400 13 3 J+ ND(0.2) ND(0.4) ND(0.1) 0.26 J 4.4 J

10FW411WG 5/26/2010 433.64 50 58.1 3,000 2.8 110 29 0.66 J 21 0.76 J 1.1 J
10FW415WG 10/4/2010 433.59 11.2 70.8 1,300 3 110 37 0.83 J 24 1.2 ND(5.2)
11FW415WG 7/18/2011 435.91 49 110 2,900 2.6 87 61 0.89 J 23 1.3 J 0.77 J
11FW424WG 10/11/2011 434.6 49 110 3,400 2.7 91 49 0.94 J 24 1.2 J 15
12FW422WG 11/5/2012 434.7 56 120 4,600 2.5 110 43 0.92 J 26 1.2 J 1.2 J,QH
13FW406WG 6/17/2013 435.6 49 120 2,800 2.5 93 46 0.95 J 25 0.98 J 2.0 J,B
13FW433WG 45 120 4,100 2.0 83 43 1.0 21 0.82 J 1.8 J,Q

13FW434WG 1 46 120 4,700 1.8 76 42 0.87 J 19 0.76 J 2.5 J,Q
14FWOU407WG 55 120 3,100 2.6 120 39 0.79 29 1.3 ND(1.9)
14FWOU408WG1 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 J ND(0.50) 2.8 J
15FWOU412WG1 24 4.3 1,500 ND(1) 4.6 ND(0.50) ND(0.50) 0.72 J ND(0.50) 5.7
16FWOU412WG 7/12/2016 436.17 57.9 126 520 2.1 110 21 0.53 24 1.3 ND(1.9)
16FWOU419WG 53.1 131 650 2.4 110 J+ 34 J,J+ 0.71 29 1.3 ND(2.4)
16FWOU420WG1 53.4 137 680 2.2 93 J+ 25 J,J+ 0.58 25 1.3 ND(2.4)

10FW427WG 10/13/2010 432.96 2.7 NM 290 0.69 J ND(1) ND(1) ND(1) ND(1) ND(1) ND(52)
11FW410WG 7/18/2011 435.43 26 39 2,100 5.7 1.6 ND(1.0) ND(1.0) ND(1.0) ND(1.5) 0.43 J,QH
11FW426WG 10/12/2011 434.08 20 32 1,400 4.2 0.90 J ND(1.0) ND(1.0) ND(1.0) ND(1.5) 0.50 J,B
12FW420WG 11/5/2012 434.26 18 18 570 2.5 0.54 J ND(0.40) ND(0.40) ND(2.0) ND(0.80) 1.1 J
13FW415WG 6/18/2013 434.84 25 38 2,800 5.8 1.8 J ND(0.40) ND(0.40) ND(0.20) 0.31 J 1.3 J,B
13FW431WG 9/16/2013 434.24 27 37 3,900 5 1.6 ND(0.40) ND(0.40) ND(0.20) 0.27 J 1.1 J

14FWOU405WG 10/20/2014 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 433.36 24 21 330 3 0.62 J ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.2)
15FWOU422WG 11/6/2015 436.04 20 16 120 1.9 0.26 J ND(0.50) ND(0.50) ND(1) ND(0.50) 3.5
16FWOU406WG 7/12/2016 435.93 20.4 11.6 15 1.7 0.18 J ND(0.2) ND(0.4) ND(0.1) ND(0.1) ND(1.9)
16FWOU416WG 10/17/2016 435.13 19 9.5 9.9 1.3 0.15 J,J+ ND(0.2) ND(0.4) ND(0.1) ND(0.1) ND(1.9)

10FW429WG 10/13/2010 431.7 18.5 0 1000 QH 3.6 33 ND(1) ND(1) 0.65 J 0.9 J 1.4 J
11FW414WG 7/18/2011 435.09 28 14 810 3.4 34 ND(1.0) ND(1.0) 0.57 J 1.1 J 0.49 J
12FW421WG 11/5/2012 434.04 29 14 1,600 3.1 31 ND(0.40) ND(0.40) 0.58 J 1.0 J 1.6 J
13FW408WG 6/17/2013 434.7 26 14 1,100 3.3 33 ND(0.40) ND(0.40) 0.95 0.86 J 1.1 J,B
13FW432WG 9/16/2013 434.1 25 10 2,100 2.1 22 ND(0.40) ND(0.40) 0.33 J 0.66 J 0.95 J

14FWOU412WG 10/21/2014 434.39 28 13 1,800 3.3 34 ND(0.40) ND(0.40) 0.73 1.1 2.3
15FWOU404WG 4/7/2015 433.14 28 13 1,100 3 31 ND(0.50) ND(0.50) 0.55 J 1 ND(2.3)
15FWOU425WG 29 18 1,600 3.4 33 J ND(0.50) ND(0.50) 0.6 J ND(0.5) ND(2)
15FWOU426WG1 30 18 1,300 3.4 33 ND(0.50) ND(0.50) 0.59 J ND(0.5) ND(2.1)
16FWOU407WG 7/12/2016 435.68 27.8 18.4 220 3.4 35 ND(0.2) ND(0.4) 0.87 1.2 ND(2)
16FWOU418WG 10/18/2016 434.87 24.2 17.5 240 2.9 28 ND(0.2) ND(0.4) 0.66 1.1 ND(2)

12FW433WG 11/13/2012 434.56 10 46 1,400 14 3.9 ND(0.40) ND(0.40) ND(0.20) ND(0.80) 1.1 J
13FW405WG 6/17/2013 436.22 9.0 QL 79 46 3.4 1.6 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.1 J
13FW429WG 9/11/2013 434.4 3.7 26 1,200 17 3.9 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.1 J

14FWOU413WG 0.23 120 300 6.6 2 ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(2.0)
14FWOU415WG1 0.29 120 330 7 2 ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(2.2)
15FWOU413WG 2.4 22 2,300 J 14 3.1 ND(0.50) ND(0.50) ND(1) ND(0.50) 2.1 J
15FWOU414WG1 2.5 23 2,500 14 3.3 ND(0.50) ND(0.50) ND(1) ND(0.50) 4.1
15FWOU420WG ND(0.36) 270 2,700 7.4 3.1 ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.1)
15FWOU421WG1 ND(0.36) 270 2,300 5.3 1.9 ND(0.50) ND(0.50) ND(1) ND(0.50) 14
16FWOU401WG 8.13 3.4 1,400 29 6.6 ND(0.2) ND(0.4) 0.15 J 0.12 J ND(1.9)
16FWOU402WG1 8.04 3.4 1,500 28 6.6 ND(0.2) J- ND(0.4) 0.14 J 0.12 J ND(1.9)
16FWOU422WG 10/18/2016 436.7 3.22 127 620 7.3 3.3 J+ ND(0.2) ND(0.4) ND(0.1) 0.1 J ND(2)

12FW436WG 11/14/2012 434.34 0.7 140 15 ND(0.20) 0.45 J ND(0.40) ND(0.40) ND(0.20) ND(0.80) 0.98 J
13FW401WG 6.1 98 44 ND(0.20) Q 0.39 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.76 J

13FW402WG 1 6.5 97 43 0.40 J,Q 0.39 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.74 J
13FW421WG 0.58 100 150 2.6 1.6 ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.26)

13FW422WG 1 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 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 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 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)
16FWOU403WG 7/11/2016 436.30 1.84 90.5 360 6.3 4.4 ND(0.2) ND(0.4) 0.11 J ND(0.1) ND(1.9)
16FWOU421WG 10/18/2016 436.68 0.255 161 430 6 3.3 J+ ND(0.2) ND(0.4) ND(0.1) ND(0.1) ND(1.9)

Notes:
Results in bold and yellow shading denote concentrations above the RAOs established in the ROD (USARAK, 1996) µg/L - micrograms per liter
1 Sample is a field duplicate of the sample immediately above. ND - not detected at the detection limit (LOD in parentheses for 2012 results.  LOQ in parentheses for data prior to 2012.)
B - analyte was detected in a blank at a similar concentration and may be due to cross-contamination PCA - 1,1,2,2-tetrachloroethane
DCE - cis-1,2-dichloroethene Q - result considered an estimate (L-low; H-high) due to a quality control failure
J - result qualified as estimate because it is less than the LOQ, or because of a QC failure. RAO - remedial action ojectives
J+ - result qualified as high-baised estimate because of a QC failure TCE - trichloroethene

4/8/2015 434.36

11/6/2015 436.76

7/11/2016 436.28

435.7810/18/2016

11/9/2015 435.74

AP-6535

AP-8063

RAOs in μg/L

FWLF-4

AP-5588

AP-6532

7/12/2016

4/8/2015

6/17/2013

AP-10258

AP-6530

433.88

436.19

AP-5589

AP-8061

AP-10257

9/16/2013

435.92

9/10/2013 434.2

6/17/2013

435.75

434.429/10/2013

434.65

436.22

436.31

10/20/2014

10/21/2014

10/20/2014

435.34
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Table 3-3 Landfill Analytical Results - Trace Metals

Well Number Sample ID Sample Date
Antimony             

(µg/L)
Arsenic             
(µg/L)

Barium             
(µg/L)

Beryllium             
(µg/L)

Cadmium             
(µg/L)

Chromium             
(µg/L)

Cobalt             
(µg/L)

Copper             
(µg/L)

Lead             
(µg/L)

Nickel             
(µg/L)

Selenium             
(µg/L)

Silver             
(µg/L)

Thallium             
(µg/L)

Vanadium             
(µg/L)

Zinc             (µg/L)

6 10 2,000 4 5 100 NA 1,000 15 100 50 180 2 260 5,000

7.8 0.52 3,800 25 9.2 NA NA 800 15 390 100 94 0.2 86 6,000

15FWOU401WG 4/7/2015 ND(1) 5.7 360 ND(1.3) ND(0.3) ND(1.5) 6.1 4.9 J ND(0.5) 6.7 J ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

16FWOU404WG 7/11/2016 0.053 6.6 324 ND(0.02) 0.034 0.38 3.7 0.46 0.038 4.41 0.4 J ND(0.01) ND(0.005) 0.66 2.3

15FWOU407WG 4/7/2015 ND(1) 18 460 ND(1.3) ND(0.3) 1.1 J 2.4 ND(7.5) ND(0.5) 3.9 J ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

16FWOU411WG 7/12/2016 0.072 12.4 500 0.012 J 0.007 J 0.88 1.42 0.52 0.012 J 4.5 1 J ND(0.01) ND(0.005) 2.33 0.9

15FWOU409WG 4/7/2015 ND(1) ND(4) 640 ND(1.3) ND(0.3) 1.5 J 0.21 J ND(7.5) 0.49 J ND(5) ND(4) ND(0.35) ND(2.5) 5.2 J ND(20)

16FWOU408WG 7/12/2016 0.066 0.9 606 0.022 ND(0.02) 1.27 0.244 0.42 0.055 1.24 0.6 J ND(0.01) ND(0.005) 3.87 1.4

16FWOU417WG 10/18/2016 0.111 B 0.92 619 0.037 0.011 B 1.73 B 0.157 B 1.14 0.065 B 0.73 B ND(1) ND(0.01) 0.003 J 5.02 1.56 B

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)

16FWOU405WG 7/11/2016 0.081 10.4 575 0.018 J ND(0.02) 0.79 0.207 1.21 0.103 0.69 ND(1) ND(0.01) ND(0.005) 2.75 0.7

15FWOU402WG 4/7/2015 0.93 JB 14 250 ND(1.3) ND(0.3) 3.9 0.37 J 6.4 J 1.3 J 8.6 J ND(4) ND(0.35) ND(2.5) 5.7 J 35

15FWOU424WG 11/9/2015 1 ND(4) 240 ND(1.3) 0.21 J 1.7 J 0.34 J ND(7.5) 1.6 J 2.4 J ND(4) ND(0.35) ND(2.5) ND(10) 17 J

16FWOU409WG 1.45 1.1 251 0.037 0.017 J 2.67 0.247 5.14 2.09 2.51 J- ND(1) ND(0.01) ND(0.005) 3.19 24.6

16FWOU410WG 1.31 1.1 253 0.03 0.011 J 2.54 0.211 4.6 1.94 1.98 J- ND(1) ND(0.01) ND(0.005) 3.29 21

16FWOU415WG 10/17/2016 0.797 B 0.98 241 0.037 0.009 J,B 9.6 0.303 3.2 1.04 5.03 ND(1) ND(0.01) ND(0.01) 3.69 12.1

15FWOU411WG 0.63 J 4.3 J 140 ND(1.3) ND(0.3) 4.6 1.0 J 5.9 J 3.7 3.7 J ND(4) ND(0.35) ND(2.5) 7.9 J 38

15FWOU412WG1 0.55 J 4.2 J 140 ND(1.3) 0.22 J 5.4 0.98 J 5.7 J 3.7 4.2 ND(4) ND(0.35) ND(2.5) 8.5 J 41

16FWOU412WG 7/12/2016 0.2 2.5 677 0.028 0.019 J 1.61 0.393 1.51 1.06 1.75 0.6 J ND(0.01) ND(0.005) 2.38 39.7

16FWOU419WG 0.118 2.57 713 0.021 0.02 J 1.16 0.135 0.25 0.12 0.91 ND(1) ND(0.01) 0.007 J 2.6 86.6

16FWOU420WG 0.106 2.77 748 0.025 ND(0.01) 1.09 0.131 0.25 0.119 0.8 ND(1) ND(0.01) ND(0.01) 2.54 82.9

15FWOU406WG 4/7/2015 ND(1) 4.3 J 330 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)

15FWOU422WG 11/6/2015 ND(1) 4.8 J 320 ND(1.3) ND(0.3) 0.76 J ND(0.6) ND(7.5) ND(0.5) ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

16FWOU406WG 7/12/2016 0.109 4.8 315 0.023 0.019 J 0.78 0.126 2.4 0.584 0.51 ND(1) ND(0.01) ND(0.005) 1.92 7.5

16FWOU416WG 10/17/2016 0.026 J,B 4.86 326 0.017 J ND(0.01) 0.5 B 0.057 B 0.22 B 0.06 B 0.13 J,B ND(1) ND(0.01) ND(0.01) 2.01 1.1 B

15FWOU404WG 4/7/2015 0.43 J 2.7 330 ND(1.3) ND(0.3) 1.8 J 0.2 J 5.6 J 0.87 J ND(5) ND(4) ND(0.35) ND(2.5) ND(10) 9.8 J 

15FWOU425WG ND(1) 2.4 J 270 ND(1.3) 0.27 J 1.6 J ND(0.6) ND(7.5) 0.52 J ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

15FWOU426WG1 ND(1) 2.2 J 270 ND(1.3) ND(0.3) 1.3 J ND(0.6) ND(7.5) 0.39 J ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

16FWOU407WG 7/12/2016 0.557 3.9 283 0.084 0.106 6.5 0.642 30.2 3.99 2.25 ND(1) 0.012 B ND(0.005) 5.63 36.7

16FWOU418WG 10/18/2016 0.391 B 3.36 268 0.05 0.047 2.84 B 0.297 10 1.37 0.99 B ND(1) 0.009 J 0.004 J 3.98 13.2

15FWOU413WG 1.3 J 1.5 J 160 ND(1.3) 0.32 J 2.2 22 9.9 J 0.19 J 60 ND(4) ND(0.35) ND(2.5) ND(10) 30 J

15FWOU414WG1 1.1 J 1.6 J 170 ND(1.3) 0.38 J 2 23 8.1 J ND(0.5) 66 ND(4) ND(0.35) ND(2.5) ND(10) 35

15FWOU420WG 1.9 J ND(4) 200 ND(1.3) 1.1 J 1.2 J 26 15 ND(0.5) 77 ND(4) ND(0.35) ND(2.5) ND(10) 68

15FWOU421WG1 1.8 J ND(4) 200 ND(1.3) 0.99 J 1 J 26 15 ND(0.5) 75 ND(4) ND(0.35) ND(2.5) ND(10) 68

16FWOU401WG 0.433 1.6 387 0.023 0.432 1.39 20.1 3.74 0.091 71.3 0.9 J 0.011 B ND(0.005) 2.73 50.7

16FWOU402WG 0.456 1.5 388 0.019 J 0.408 1.38 20 3.81 0.095 70 0.7 J 0.009 J,B ND(0.005) 2.72 51

16FWOU422WG 10/18/2016 1.77 B 2.96 254 0.029 0.68 1.72 B 39.4 10.1 0.252 97.3 0.5 J 0.034 0.037 3.53 34.4

15FWOU408WG 4/8/2015 1.9 J ND(4) 63 ND(1.3) 0.98 J 1.4 J 56 9.7 J ND(0.5) 210 ND(4) ND(0.35) ND(2.5) ND(10) 100

15FWOU419WG 11/6/2015 0.64 J ND(4) 91 ND(1.3) 1.1 J ND(1.5) 100 9.3 J ND(0.5) 240 ND(4) ND(0.35) ND(2.5) ND(10) 180

16FWOU403WG 7/11/2016 1.1 0.4 J 96.9 0.054 0.518 0.74 41.8 5.07 0.08 145 ND(1) ND(0.01) ND(0.005) 1.02 70.4

16FWOU421WG 10/18/2016 0.866 B 1.17 63.9 B 0.229 2.35 0.98 B 172 13.2 0.448 338 0.8 J 0.018 J,B 0.034 2.07 298

Notes:
Results in bold denote concentrations above groundwater cleanup levels established in Table C, 18 AAC 75.345 (ADEC, May 2016).  Groundwater cleanup levels established in Table C, 18 AAC 75.345 after project inception are included for reference (ADEC, April 2017)
1 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

J - result qualified as estimate because it is less than the LOQ, or because of a QC failure
J- - result qualified as a low-biased estimate because because of a QC failure
MCL - maximum contaminant level
µg/L - micrograms per liter
NA - not applicable or not analyzed
ND - not detected at the detection limit (LOD in parentheses for 2012 results.  LOQ in parentheses for data prior to 2012.)

4/8/2015

11/9/2015

7/12/2016

10/18/2016

7/11/2016

AP-10257

AP-10258

4/8/2015

11/6/2015

AP-6535

AP-8063

AP-6532

AP-6530

AP-8061

2016 MCLs in µg/L

2017 MCLs in µ g/L

FWLF-4

AP-5588

AP-5589



ALASKA DISTRICT

ANCHORAGE, ALASKA
CORPS OF ENGINEERS

DATE:
11/17

3-1

FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET

FAIRBANKS, ALASKA

FIGURE:CONTRACT:
3-1

Permafrost Distribution at the Landfill
Source Area

W911KB-16-D-0005

2016 Annual Sampling Report
Operable Unit 4

Fort Wainwright, Alaska

SOURCE:
CRREL AND OPALIA ENVIRONMENTAL
INC, FFA MEETING FEBRUARY 2011

CHENA RIVER



AP-8063

CHENA    RIVER

RIVER ROAD

SKI R
O

AD

LANDFILL
CAP AREA

FORMER
TRENCH AREA

RIVER R
OAD

ACTIVE
LANDFILL AREA

AP-6532

AP-8061

AP-5589AP-5588
FWLF-4AP-6530

AP-6535
435.68

436.19

AP-5944

APPROXIMATE
GROUNDWATER

FLOW DIRECTION

AP-10257
AP-10258

435.93

436.26

436.33

436.28

436.0

436.2

436.17

436.26

435.8

436.28

436.30

435.6

436.4

435.6

435.8

436.0

436.2

43
6.

4

3-2

July 2016 Groundwater
Contours at the Landfill

Operable Unit 4
Fort Wainwright, Alaska

FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET

FAIRBANKS, ALASKA

DATE:FIGURE:CONTRACT:
11/17

ALASKA DISTRICT

ANCHORAGE, ALASKA
CORPS OF ENGINEERS

W911KB-16-D-0005

2016 Annual Sampling Report

3-2

1,0005002500

SCALE IN FEET

LEGEND

INTERMEDIATE WELLS <90 FEET
(WITH GROUNDWATER ELEVATION) SHALLOW WELLS <30 FEET

(WITH GROUNDWATER ELEVATION)

DEEP WELLS >90 FEET
(WITH GROUNDWATER ELEVATION)

AP-5589 AP-5588
436.28 436.26

AP-6535
435.68 JULY 2016 GROUNDWATER CONTOURS



A.R.R.

SITE
QUARRY

MW

RIVER ROAD

SKI R
O

AD

RIVER ROAD

AP-8063
REPLACEMENT

AP-6532
AP-9076

AP-8061

AP-6138
AP-6136

FWLF-4AP-5589

AP-5588

AP-6137

ACTIVE
LANDFILL AREA

FORMER
TRENCH AREA

LANDFILL
CAP AREA
LANDFILL
CAP AREA

FORMERLY
AP-8062

AP-6854

AP-6854A

AP-6530

AP-6535 AP-6534

AP-5997

AP-6527

AP-10257
AP-10258

AP-10259

AP-6132

5002501250

SCALE IN FEET

LEGEND

PRIMARY ROAD

SECONDARY ROAD

BOUNDARY

TRAIL

DRAINAGE

Top of PVC 452.26
WELL FWLF-4

Top of PVC 444.30
WELL AP-8061

WELL AP-6532
Top of PVC 451.38

WELL AP-5589
Top of PVC 452.30

WELL AP-5588

1.40
434.64
SEP 01

433.02
2.00

SEP 01

MAR 01 SEP 01

14.0
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SEP 01

Total Well Depth (ft) 25.2 SEP 01
434.57

433.89
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JUN 02
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7.37

JUN 02
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1.19

2.00
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ND(1.0)

ND(1.0)

1.44
4.50

435.56 0.91
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1.64
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432.83

ND(1.0)

2.46

1.50
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JUN 02
435.44

NS
NS

NS
NS

NS

JUN 02
NS
NS

NS = NO SAMPLE COLLECTED BECAUSE WELL WAS FROZEN DURING SAMPLING EVENT.  

JUN 02
436.77

JUN 02

435.59

3.29

JUN 02
438.24

ND(5.3) NS

0.84 
49.6

16.5
1.10

43.5

OCT 02
435.03
3.39

ND(20) 

7.10

2.37

1,260

193
1.33

127

OCT 02

435.9

ND(20)

Top of PVC 451.28

ND(1.0)

3.32

ND(1.0) 

3.49
1.41

8.19

OCT 02
436.03

ND(20)

1.26
0.41 
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435.87

2.17

SEP 02
434.43

ND(23)

ND(1.0) 

4.84

3.85

12.9
ND(1.0) 

26.5
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435.84

ND(23) 
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438.29

ND(20) 

0.42 

OCT 02

435.99
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0.36 
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438.68
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ND(1.0)
0.60

1.11
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1.00
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ND(1.0)
ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
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ND(1.0)
ND(5.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
4.30 ND(22) 

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(11)

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(9.9)

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(10)

ND(2.0)

ND(2.0)

ND(2.0)
ND(2.0)
ND(2.0)
ND(2.0)

2.10

ND(2.0)

ND(2.0)

ND(2.0)
ND(2.0)
ND(2.0)
ND(2.0)

1.50

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(22) 

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(0.5)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(0.5)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(0.5)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(0.5)

ND(22) 

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

3.00
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
1.00

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

22 .0

427.84
JUN 99

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

NA

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
6.00

* NO ELEVATION GIVEN FOR TOP OF CASING.

MAY 03

9.52

1.93

1,990

248
0.88 

162

434.42

7.30

ND(1.0)

3.47

ND(1.0)

3.01
1.33

8.39

MAY 03
434.45

R

1.32
0.36 

MAY 03
434.91

6.7 

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

1.75

MAY 03
433.92

6.80

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)

3.39

2.92

11.0
0.33 

20.6

MAY 03
434.33

6.00

MAY 03
435.91

5.90

ND(0.4)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

0.28 

MAY 03

434.50

5.30
ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

3.15
ND(1.0)

MAY 03
434.37

5.6

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

0.64 
33.6

22.5
1.48

74.8

JUN 03
434.21
3.44

41.0

SEP 03

9.53

ND (4.0)

1,820

203
ND(10)

121

436.37

ND(16)

ND(1.0)

4.25

ND(1.0)

3.19
1.07

9.28

SEP 03
437.85

ND(16)

0.97 
77.4

28.2
1.91 

70.5

SEP 03
436.79
3.46

ND(16)

1.34
0.41 

SEP 03
437.13

ND(16)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

2.00 

SEP 03
436.37

ND(17)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)

5.80

3.05

13.0
0.47 

28.8

SEP 03
436.61

ND(17)

SEP 03
439.08

ND(17)

ND(0.4)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

0.26 

SEP 03

436.98

ND(17)
ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

3.04 
0.59

SEP 03
NE

ND(16)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

NE = REPLACE TOP 10 FEET OF PVC WITH STAINLESS STEEL CASING, THEREFORE CHANGING TOC ELEVATION.

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)

ND(9.4)

435.96
JUN 04

0.45 
4.14

ND(1.0)
ND(1.0)
ND(0.5)
ND(1.0)

ND(1.0)
4.20

436.00

JUN 04

0.34

ND(1.0)
ND(1.0)
ND(0.5)
ND(1.0)

ND(1.0)

ND(0.4)

ND(9.3)

436.97
JUN 04

5.00

435.76
JUN 04

22.9

0.53 
12.3

1.05

3.34 

ND(1.0)

70
5

5.2
5
5
2
6

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)
3.82

ND(10)

433.23
JUN 04

8.09

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)

ND(9.3)

436.20
JUN 04

0.36 
1.43 

ND(9.3)

435.73
JUN 04

10.2

1.64
3.42

0.40

3.95

ND(1.0)

ND(9.3)

435.15

183

1.21
314

2,590

2.25

11.8

JUN 04

ND(10)

3.01
434.56
JUN 04

69.6

1.58
17.3

9.60
ND(1.0)

KEY:

RAOs IN g/L

3-3

FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET

FAIRBANKS, ALASKA

DATE:FIGURE:CONTRACT:
11/17

Concentrations of Analytes in Groundwater
at the Landfill Source Area

CONCENTRATIONS IN
MICROGRAMS PER LITER
(

bis (2-ethylhexyl)phthalate

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Chloride

cis-1,2-Dichloroethene
Benzene

ND(1.0)
9.60

17.3
1.58

69.6

JUN 04
436.79
3.01

ND(10)ND(16)

3.46
436.79
SEP 03

70.5

1.91 J
28.2

77.4
0.97 J

41 B

3.44
434.21
JUN 03

74.8

1.48
22.5

33.6
0.64 J

ND(20) 

3.39
435.03
OCT 02

43.5

1.1
16.5

49.6
0.84 J

NSND (5.3)

NS = NO SAMPLE COLLECTED BECAUSE WELL WAS FROZEN DURING SAMPLING EVENT.  

NS
NS

JUN 02

NS

NS
NS

NS
NS

Total Well Depth (ft)  121.3 SEP 01

2.1
24
0.85 J
51

434.34
4.5
72

TOP OF PVC 451.13
WELL AP-8063

MONITORING WELL

INDICATES THAT THE ANALYTE WAS NOT
DETECTED, THE PRACTICAL QUANITATION
LIMIT IS STATED IN PARENTHESES.

ND

1.80
0.44 

OCT 04
433.39

ND(10)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

OCT 04
434.11

ND(10)

ND(0.4)

ND(1.0)

ND(1.0)
ND(0.5)
ND(1.0)
ND(1.0)

OCT 04

13.2

2.09

2,990

295
1.45

168

432.64

ND(10)

ND(1.0)

3.38

2.08

3.95
2.10

11.0

OCT 04
433.41

ND(10)

0.43

OCT 04

429.65

13.0
ND(1.0)

ND(1.0)
ND(0.5)
ND(1.0)
ND(1.0)

ND(1.0)

3.09

ND(0.5)

8.74
0.43 

17.7

MAY 05
435.53

ND(10)

4.24
0.44 

NOV 04
433.52

ND(10)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

0.86

NOV 04
432.25

ND(10)

ND(1.0)
ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)
0.94

1.23
ND(1.0)

5.10

NOV 04
433.17
0.73

ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)
3.82

ND(10)

434.13
MAY 05

8.43

ND(10)

2.65
435.85
MAY 05

46.6

1.30
16.7

11.3
ND(1.0)

ND(10)

435.63
MAY 05

10.9

1.39
3.01

0.67

3.58

ND(1.0)

ND(10)

435.61

133

1.49
205

1,600

2.49

7.58

MAY 05

ND(1.0)
ND(1.0)
ND(0.5)
ND(1.0)

ND(1.0)

ND(0.4)

ND(10)

436.6
MAY 05

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)

ND(10)

435.17
MAY 05

0.50
1.87

ND(1.0)
ND(1.0)
ND(0.5)
ND(1.0)

ND(1.0)
8.90

435.61

MAY 05

ND(0.4)

ND(10)

433.29
OCT 04

22.4

0.65 
12.3

ND(0.5)

5.77

ND(1.0)

ND(1.0)
0.47 
ND(1.0)
ND(0.5)

ND(11)

435.77
MAY 05

0.57 
3.90

OCT 05
436.58

ND(10)

ND(0.5)

ND(1.0)

ND(1.0)
ND(0.5)
ND(1.0)
ND(1.0)

1.57
ND(1.0)

OCT 05
434.97

ND(10)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

OCT 05

12.4

2.42

2,820

279
1.52

160

434.97

ND(10)

ND(1.0)

3.43

8.42

3.33
1.55

10.5

OCT 05
434.73

ND(10)

OCT 05

ND(0.4)
435.04

ND(10)
ND(1.0)

ND(1.0)
0.55
ND(1.0)
ND(1.0)

OCT 05

3.66
ND(1.0)

435.15

ND(11)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

ND(11)

434.88
OCT 05

18.9

0.59 
9.20

ND(0.5)

5.07

ND(1.0)

8.30
433.32

ND(10)

3.74
ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

OCT 05

OCT 05

ND(1.0)
1.59

21.6
1.64

87.7

434.59
3.46

11.0

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(16)

434.63
OCT 06

0.52 
1.501.49

0.45 

JUNE 06
435.04

ND(9.7)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)

ND(1.0)

ND(16)

435.61
OCT 06JUNE 06

435.75

ND(9.8)

ND(0.4)

ND(1.0)

ND(1.0)
ND(0.5)
ND(1.0)
0.89 

ND(17)

434.57

200

ND(10)
320

2,600

2.10

13

OCT 06JUNE 06

13.8

2.52

2,870

305
2.42

169

434.98

ND(9.7)

ND(16) 

434.59
OCT 06

14.0

1.20
3.90

5.60

3.40

0.094 JND(1.0)

3.98

6.34

3.84
2.64

12.0

JUNE 06
434.99

ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0)
0.43 

434.68
0.32 

OCT 06

0.35 

JUNE 06

435.07

ND(9.9)
ND(1.0)

ND(1.0)
ND(0.5)
ND(1.0)
ND(1.0)

ND(1.0)

5.50

ND(1.0)

9.60
0.49 

20.0

OCT 06
434.48

ND(16)ND(9.5)

434.94
JUNE 06

24.3

1.25
12.7

0.24 

5.74

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)

ND (11.5)

434.17

ND(1.0)
3.71

MAY 07

3.80
0.34 

JUNE 06
435.02

ND(10)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

OCT 06

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
4.10

0.47 

434.11
8.809.62

JUNE 06
434.58

ND(9.6)

3.74
ND(0.5)
ND(1.0)
ND(1.0)
0.31 

ND(17) 

2.80
434.44

82.0

ND(10)
18.0

1.60
ND(10)

OCT 06

ND(1.0)
3.06

22.9
2.22

82.5

JUNE 06
434.65
3.56

7.40

ALASKA DISTRICT

ANCHORAGE, ALASKA
CORPS OF ENGINEERS

W911KB-16-D-0005

MAY 07
435.04

ND(10.5)

ND(0.4)

ND(1.0)

ND(1.0)
0.96
ND(1.0)
ND(1.0)

OCT 07

2.22
0.96 

434.48

ND(10.8)

0.95
ND(1.0)
0.42 
ND(1.0)

1.27
ND(1.0)

MAY 07
434.00

ND(10.8)

ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 07*

1.12

378

31.0
1.42

ND(25)

434.11

ND(3.23)

13.9

ND(1.0)

3.20

24.5

5.04
1.32

11.1

MAY 07
434.07

ND (10.4) 

MAY 07

0.26 
434.11

ND(10.5)
ND(1.0)

ND(1.0)
ND(0.5)
ND(1.0)
ND(1.0)

MAY 07

ND(1.0)
1.26

22.0
1.76

58.8

433.75
2.92

ND(10.5) 

ND(10.4)

433.91
MAY 07

ND(1.0)
12.7

ND(0.5)

5.08

ND(1.0)

20.9

9.35
432.51

ND(11.2)

3.21
ND(0.5)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 07

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)

ND(11.1)

434.47
OCT 07

0.95 
ND(0.4)

0.31 
ND(1.0)
ND(0.5)
ND(1.0)

ND(1.0)

ND(0.4)

ND(11.6)

435.39
OCT 07

10.4

ND(11.8)

434.36

148

1.06

2,840

0.34 

OCT 07

290

ND (10.7) 

434.40
OCT 07

13.4

1.61
3.83

ND(0.5)

2.54

ND(1.0)

ND(1.0)

ND(1.0)

ND(1.0)
ND (10.9)

434.45
ND(0.4)

OCT 07

16.0

ND(1.0)

5.00

ND(0.5)

8.11
0.66 

OCT 07
434.28

ND(10.5)

OCT 07

ND(1.0)
ND(1.0)
ND(1.0)
ND(0.5)
2.74

ND(10.6)

433.12
7.96

ND(10.9) 

2.65
434.36

57.1

2.08
21.0

2.95
ND(1.0)

OCT 07

ND(1.0)

ND(1.0)

MAY 08

1.10
0.41

435.36

1.80

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 08
435.87

2.50

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 08

170

2.60

1,200

1.30

150

435.31

7.20

6.00

ND(11)

MAY 08

ND(1.0)

3.30

0.23

3.10
1.10

14.0

435.35

4.00

MAY 08

ND(1.0)

ND(1.0)

0.19
435.54

2.40
ND(1.0)

0.091

ND(1.0)

MAY 08

4.00

435.28

0.40
6.8

ND(1.0)

4.40

ND(1.0)

17.0

MAY 08

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

2.10

435.19

0.36
3.10

MAY 08

9.60
435.06

0.82

3.30
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 08

0.36
11.0

17.0
1.50

94.0

435.18
2.60

0.39

OCT 06

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

11.0

434.62

0.36
3.70

SEPT 08

0.90
0.38

436.48

ND(15)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

SEPT 08
438.84

0.34

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

SEPT 08

180

2.30

1,600

1.10

150

436.20

0.74

7.40

SEPT 08

ND(1.0)

3.60

0.22

3.80
1.10

15.0

436.23

ND(15)

SEPT 08

ND(1.0)

ND(1.0)

0.27
436.29

ND(15)
ND(1.0)

0.10

ND(1.0)

SEPT 08

ND(15)

436.10

0.56
7.6

ND(1.0)

5.5

ND(1.0)

20.0

SEPT 08

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(15)

436.12

0.41
3.30

SEPT 08

10.0
435.49

ND(15)

3.70
ND(1.0)
ND(1.0)
0.95
ND(1.0)

SEPT 08

0.50
11.0

16.0
1.40

91.0

435.77
2.90

ND(15)

JUNE 09

1.2
0.40

434.66

ND(15)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

JUNE 09
435.45

ND(1.0)

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

JUNE 09

310

2.20

2,300

1.20

170

434.73

ND(0.15)

9.20

JUNE 09

ND(1.0)

3.00

0.63

3.90
ND(1.0)

13.0

434.72

ND(15)

JUNE 09

ND(1.0)

ND(1.0)

0.43
434.84

ND(15)
ND(1.0)

ND(1.0)

ND(1.0)

JUNE 09

ND(15)

434.63

ND(1.0)
8.9

ND(1.0)

4.40

ND(1.0)

18.0

JUNE 09

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(15)

434.65

0.24
2.90

JUNE 09

3.40
434.68

ND(15)

11.0
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

JUNE 09

0.28
20.0

15.0
1.10

75.0

434.68
2.30

ND(15)

NOV 09

ND(1.0)

ND(1.0)

0.35
434.83

1.2
ND(1.0)

0.11

ND(1.0)

NOV 09

0.47

434.74

ND(9.6)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

1.4

NOV 09
435.42

ND(9.5)

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

NOV 09

310

ND(50)

2,600

ND(50)

190

434.63

ND(9.6)

ND(50)

NOV 09

ND(1.0)

3.40

5.6

5.10
1.00

14.0

434.70

ND(9.6)

NOV 09

ND(9.7)

434.57

0.30
6.6

ND(1.0)

5.2

ND(1.0)

14.0

NOV 09

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(9.6)

434.56

0.44
3.30

NOV 09

1.00
434.23

7.8

0.62
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

NOV 09

ND(1.0)
0.99

1.10
ND(1.0)

6.00

434.36
0.15

3.8

MAY 10

ND(1.0)

433.82

5.4

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

1.2

MAY 10
434.35

3.2

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 10

260

2.20

2,800

0.51

180

433.82

0.63

73

MAY 10

ND(1.0)

2.80

4.9

4.10
ND(1.0)

13.0

433.82

ND(9.6)

MAY 10

ND(1.0)

ND(1.0)

0.29
433.90

2.6
ND(1.0)

ND(1.0)

ND(1.0)

MAY 10

ND(1.0)
0.33
ND(1.0)
1.5

ND(9.6)

433.72

0.55
3.40

MAY 10

11.0
433.47

ND(9.6)

3.4
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

MAY 10

0.66
29.0

21.0
0.76

110

433.64
2.80

1.1

MAY 10

ND(15)

433.73

4.8

1.9

4.7

ND(1.0)

10

ND(1.0)

OCT 10

0.50

434.0

ND(4.8)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

1.1

120 29 36

OCT 10
434.76

1.2

ND(1.0)

ND(1.0)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

130 32 99

OCT 10

360

ND(50)

2,400

ND(50)

190

433.83

ND(4.8)

ND(50)

3,800 1,200 1,100

OCT 10

ND(1.0)

3.50

ND(1.0)

4.90
0.97

17

433.83

1.6
6,200 2,400 1,400

OCT 10

ND(1.0)

ND(1.0)

0.35
433.91

2.6
ND(1.0)

ND(1.0)

ND(1.0)

110 51 28

OCT 10

1.3

433.71

6.2

ND(1.0)

5.8

ND(1.0)

13

0.24

960 280 610

OCT 10

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

2.4

433.68

0.52
4.70

160 56 110

Methane

OCT 10

12.0
433.42

3.4
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
1.4

1,400 5,300 5,200

MethaneNA

OCT 10

0.83
37.0

24.0
1.2

110

433.59
3.0

ND(5.2)
440 3,000 1,300

WELL AP-6854

434.27
0.44

Total Well Depth (ft) 100 OCT 10

ND(1.0)

Top of PVC 449.17

ND(1.0)
ND(4.8)

ND(1.0)
ND(1.0)
ND(1.0)

14,000

WELL AP-6854A

434.26
0.45

Total Well Depth (ft) 64.8 OCT 10

ND(1.0)

Top of PVC 450.06

0.95
ND(4.8)

ND(1.0)
ND(1.0)
ND(1.0)

14,000

WELL AP-6530

432.96
0.69

Total Well Depth (ft) 142.2 OCT 10

ND(1.0)

Top of PVC 450.06

ND(1.0)
ND(52)

ND(1.0)
ND(1.0)
ND(1.0)

290

WELL AP-6535

431.7
3.6

Total Well Depth (ft) 93.1 OCT 10

33

Top of PVC 448.09

0.9
1.4

0.65
ND(1.0)
ND(1.0)

1,000

WELL AP-6534

433.42
1.9

Total Well Depth (ft) 198.4 OCT 10

ND(1.0)

Top of PVC 450.15

ND(1.0)
ND (5.2)

ND(1.0)
ND(1.0)
ND(1.0)

140

JULY 11

0.36

436.67

0.49

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

0.94

110

JULY 11

170

2.6

890

1.5

140

436.56

0.53

5.2

2,200

JULY 11

ND(1.0)

3.3

ND(1.0)

4.4
1.2

18

436.56

0.79
2,700

JULY 11

ND(1.0)

ND(1.0)

ND(1.0)
436.61

0.32
ND(1.0)

ND(1.0)

ND(1.0)

140

JULY 11

0.3

436.39

5.8

ND(1.0)

5.3

ND(1.0)

11

ND(1.5)

460

JULY 11

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

ND(4.8)

436.39

0.37
2.9

89

JULY 11

11.0
435.67

3.3
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.5)
0.74
5,300

JULY 11

0.89
61

23.0
1.3

87

435.91
2.6

0.77
2,900

WELL AP-5997

cis-1,2-Dichloroethene

UNKNOWN

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

Total Well Depth (ft) 25.8 JULY 11

ND(1.0)

bis (2-ethylhexyl)phthalate

Top of PVC Unknown

0.35
Methane

ND(1.0)
ND(1.0)

7.4

ND(1.0)
ND(1.0)

ND(1.0)

435.43
5.7

JULY 11

1.6

ND(1.5)
0.43

ND(1.0)
ND(1.0)
ND(1.0)

2,100
435.57
1.2

JULY 11

ND(1.0)

ND(1.5)
0.61

ND(1.0)
ND(1.0)
ND(1.0)

150

435.09
3.4

JULY 11

34

1.1
0.49

0.57
ND(1.0)
ND(1.0)

810

WELL AP-6527

Total Well Depth (ft) 180.35
Top of PVC UNKNOWN

UNKNOWN
1.2

AUG 11

ND(1.5)
ND(300)

ND(1.0)
ND(1.0)

1.9

ND(1.0)

ND(1.0)

Operable Unit 4
Fort Wainwright, Alaska

2016 Annual Sampling Report

OCT 11

ND(1.0)

3.1

ND(1.0)

4.4
0.85

19

434.98

ND(5.2)
2,800

OCT 11

190

1.9

950

1.0

130

434.96

ND(5)

5.7

1,100

OCT 11

10.0
434.38

2.8
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.5)
0.33
5,300

OCT 11

0.94
49

24.0
1.2

91

434.60
2.7

15
3,400

OCT 11

0.37

435.02

0.37

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.5)

0.84

70

OCT 11

ND(1.0)

ND(1.0)

0.29
434.82

0.32
ND(1.5)

ND(1.0)

ND(1.0)

130

OCT 11

ND(5.1)

434.83

5.9

ND(1.0)

4.8

ND(1.0)

12

ND(1.5)

670

OCT 11

ND(1.5)
ND(1.0)
ND(1.0)
ND(1.0)

0.67

434.81

0.36
3.0

88

434.08
4.2

OCT 11

0.90

ND(1.5)
0.50

ND(1.0)
ND(1.0)
ND(1.0)

1,400

NOV 12

ND(0.4)

2.6

0.31

4.5
0.66

16

434.38

0.97
5,300

NOV 12

170

2.0

830

ND(0.4)

120

434.50

1.1

6.2

1,700

UNKNOWN
1.5

NOV 12

ND(0.8)
13

ND(0.4)
ND(0.4)

10

ND(2)

ND(2)

434.26
2.5

NOV 12

0.54

ND(0.8)
1.1

ND(2)
ND(0.4)
ND(0.4)

570

434.04
3.1

NOV 12

31

1.0
1.6

0.58
ND(0.4)
ND(0.4)

1,600

NOV 12

2.4
434.47

0.66
ND(0.4)
ND(0.4)
ND(0.2)
ND(0.8)
1.2
1,500

NOV 12

0.92
43

26.0
1.2

110

434.70
2.5

1.2
4,600

NOV 12

ND(0.8)
ND(0.2)
ND(0.4)
ND(0.4)

0.82

434.53

0.39
2.8

170

NOV 12

0.92

434.45

4.6

0.71

4.3

ND(0.4)

9

ND(0.8)

880

NOV 12

ND(0.2)

ND(0.4)

0.21
434.61

1.1
ND(0.8)

ND(0.2)

ND(0.4)

160

NOV 12

0.31

429.53

1.1

ND(0.4)
ND(0.4)
ND(0.2)
ND(0.8)

0.51

120

WELL AP-10257

434.51
14

Total Well Depth (ft) 24.45 NOV 12

3.9

Top of PVC 454.01

ND(0.8)
1.1

ND(0.2)
ND(0.4)
ND(0.4)

1,400

WELL AP-10258

434.64
ND(0.2)

Total Well Depth (ft) 18.90 NOV 12

0.45

Top of PVC 453.54

ND(0.8)
0.98

ND(0.2)
ND(0.4)
ND(0.4)

15

WELL AP-10259

434.75
0.72

Total Well Depth (ft) 19.20 NOV 12

0.45

Top of PVC 453.95

ND(0.8)
0.97

ND(0.2)
ND(0.4)
ND(0.4)

27

JUNE 13

0.26

436.07

0.66

ND(0.4)
ND(0.4)
ND(0.2)
ND(0.4)

0.52

120

JUNE 13

130

1.4

940

0.51

110

435.92

0.69

4.7

1,100

JUNE 13

ND(0.4)

3.0

ND(0.4)

4.5
0.60

16

435.93

23
1,700

JUNE 13

ND(0.2)

ND(0.4)

0.16
436.02

NA
ND(0.4)

ND(0.2)

ND(0.4)

160

JUNE 13

0.79

435.78

4.4

ND(0.4)

2.9

ND(0.4)

8.6

0.13

260

JUNE 13

ND(0.4)
ND(0.2)
ND(0.4)
ND(0.4)

0.76

435.75

0.39
2.8

91

JUNE 13

11.0
435.02

2.3
ND(0.4)
ND(0.4)
ND(0.2)
ND(0.4)
1.1
2,200

JUNE 13

0.95
46

25.0
0.98

93

435.60
2.5

2.0
2,800

434.84
5.8

JUNE 13

1.8

0.31
1.3

ND(0.2)
ND(0.4)
ND(0.4)

2,800

434.70
3.3

JUNE 13

33

0.86
1.1

0.95
ND(0.4)
ND(0.4)

1,100

436.22
3.4

JUNE 13

1.6

ND(0.4)
1.1

ND(0.2)
ND(0.4)
ND(0.4)

46

436.22
0.40

JUNE 13

0.39

ND(0.4)
0.76

ND(0.2)
ND(0.4)
ND(0.4)

44

436.31
0.7

JUNE 13

0.37

ND(0.4)
1.3

ND(0.2)
ND(0.4)
ND(0.4)

50

SEPT 13

0.19

434.40

0.8

ND(0.4)
ND(0.4)
ND(0.2)
ND(0.4)

0.4

220

SEPT 13

140

1.5

980

0.96

110

434.20

ND(0.27)

4.2

1,700

SEPT 13

ND(0.4)

2.4

ND(0.4)

3.6
0.71

14

434.23

ND(0.2)
4,200

SEPT 13

ND(0.2)

ND(0.4)

0.21
434.02

0.96
ND(0.4)

ND(0.2)

ND(0.4)

210

SEPT 13

0.81

434.13

3.8

ND(0.4)

3.9

ND(0.4)

7.3

0.15

600

SEPT 13

ND(0.4)
ND(0.2)
ND(0.4)
ND(0.4)

ND(0.2)

434.14

0.25
2.23

160

SEPT 13

9.2
434.47

2.4
ND(0.4)
ND(0.4)
ND(0.2)
ND(0.4)
1.6
5,900

SEPT 13

1
43

21.0
0.82

83

434.65
2.0

2.5
4,700

434.24
5.0

SEPT 13

1.6

0.27
1.1

ND(0.2)
ND(0.4)
ND(0.4)

3,900

434.40
17

SEPT 13

3.9

ND(0.4)
1.1

ND(0.2)
ND(0.4)
ND(0.4)

1,200

434.10
2.1

SEPT 13

22

0.66
0.95

0.33
ND(0.4)
ND(0.4)

2,100

434.42
2.7

SEPT 13

1.7

ND(0.4)
ND(0.26)

ND(0.2)
ND(0.4)
ND(0.4)

160

434.44
0.18

SEPT 13

ND(0.2)

ND(0.4)
ND(0.26)

ND(0.2)
ND(0.4)
ND(0.4)

17

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate

OCT 14

0.47

437.07

13

ND(0.4)
ND(0.4)
ND(0.4)
ND(0.4)

1.2

190

OCT 14

190

0.76

1,400

0.4

120

435.75

ND(3)

5.4

1,400

OCT 14

ND(0.4)

3.3

1.5

4.9
0.88

16

435.78

ND(0.3)
4,100

cis-1,2-Dichloroethene

Vinyl Chloride
Trichloroethene

1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Benzene
Groundwater Elevation (feet)

bis (2-ethylhexyl)phthalate
Methane

OCT 14

ND(0.2)

ND(0.4)

0.53
435.68

6.8
ND(0.4)

ND(0.4)

ND(0.4)

130

OCT 14

ND(1.9)

435.53

7.8

ND(0.4)

3.9

ND(0.4)

13

ND(0.4)

560

OCT 14

ND(0.4)
ND(0.4)
ND(0.4)
0.75

ND(2.9)

435.50

0.38
2.5

160

OCT 14

13
435.03

2.4
ND(0.4)
ND(0.4)
ND(0.4)
ND(0.4)
ND(2.9)
4,300

OCT 14

0.79
39

29
1.3

120

435.34
2.6

ND(2.9)
3,100

434.81
3.2

OCT 14

0.42

ND(0.4)
27

ND(0.4)
ND(0.4)
0.89

530

434.39
3.3

OCT 14

34

1.1
2.3

0.73
ND(0.4)
ND(0.4)

1,800

436.31
7.0

OCT 14

2.0

ND(0.4)
ND(2.0)

ND(0.4)
ND(0.4)
ND(0.4)

300

436.29
5.7

OCT 14

2.5

ND(0.4)
ND(2.9)

ND(0.2)
ND(0.4)
ND(0.4)

280

436.57
ND(0.4)

OCT 14

ND(0.4)

ND(0.4)
ND(2.0)

ND(0.4)
ND(0.4)
ND(0.4)

0.25

3-3

APR 15

ND(0.5)
ND(0.5)

0.78
ND(0.5)

4.6

433.88
ND(1)

5.7
2,100

APR 15

11
433.71

2.4
ND(0.5)
ND(0.5)
ND(1)
ND(0.5)
20
3,600

NOV 15

11
436.25

2.8
ND(0.5)
ND(0.5)
ND(1)
0.25
19
1,500

433.36
3.0

APR 15

0.62

ND(0.5)
ND(2.2)

ND(1)
ND(0.5)
ND(0.5)

330

436.04
1.9

NOV 15

0.26

ND(0.5)
3.5

ND(1)
ND(0.5)
ND(0.5)

120

433.14
3.0

APR 15

31

1.0
ND(2.3)

0.55
ND(0.5)
ND(0.5)

1,100

435.74
3.4

NOV 15

33

ND(0.5)
ND(2.1)

0.60
ND(0.5)
ND(0.5)

1,600

APR 15

320

1.8

1,300

0.87

180

434.13

1.2

10

1,800

APR 15

ND(0.5)

3.3

2.0

4.6
1.1

14

434.15

ND(1.9)
3,400

APR 15

0.29

434.30

9.5

ND(0.5)
ND(0.5)
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Figure 3-4    Historical Contaminant Concentrations in AP-5588 
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Figure 3-5    Historical Contaminant Concentrations in AP-8061 
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Figure 3-6    Historical Benzene Concentrations in Upgradient Wells 
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Figure 3-7    Historical Contaminant Concentrations in AP-5589 
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Figure 3-8   Historical Contaminant Concentrations in AP-8063 
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Figure 3-9    Historical Benzene Concentrations in  
AP-6532 (formerly identified as DH-6534) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 3-10    Historical Benzene Concentrations in AP-6530 
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4.0 INSTITUTIONAL CONTROLS INSPECTION 

Institutional Controls (IC) site inspections were conducted at the Landfill on multiple days in 
September and October 2016.  The upgradient area that was associated with the former leach 
field and the Landfill cap and fence were inspected on September 21st, and all wells associated 
with the Landfill were inspected October 3rd through the 5th.  The Landfill cap and fence were 
observed to be in good condition.  All groundwater monitoring wells sampled to monitor site 
contaminants were found to be in good condition with locking caps.  An IC Inspection Form, 
photographs, and further information pertaining to the Landfill site inspection will be included in 
2016 Annual IC Inspection Report (anticipated 2017).   
 
A summary of the IC Inspection and findings is provided below. 

• The inactive portions of the Landfill are appropriately covered and graded. 

• Some trees along the fence line and a few trees on the landfill cap were observed to have 
grown; however, the trees are not impacting the integrity of the Landfill cap and no action to 
remove them is recommended at this time. 

• There are no signs of damage to the Landfill face or slopes. 

• Signage at the Landfill is intact and in good condition.   

• Fencing around the Landfill is intact and in good condition. 

• All wells sampled as part of the Landfill monitoring program are in good condition.  Well AP-
8061 is slightly frost jacked; however, no significant change was noticed compared to the 
2015 IC inspection.  All wells were locked.  In addition, over 100 wells associated with the 
Landfill, but no longer sampled, were located and inspected.  The Army is beginning planning 
for a basewide decommissioning effort under a separate contract for wells that are no longer 
sampled.   Minor incidences of well caps/expansion plugs and locks that required replacing 
were noted.  Additional information about specific wells can be found in the 2016 Annual IC 
Inspection Report (anticipated 2017). 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The monitoring data collected during the 2016 sampling events was generally consistent with 
results detected during previous sampling events.  Recommendations for the monitoring program 
are also outlined in Table 5-1. 
 
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 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, where they continue migrating 
below permafrost. 
 

Shallow  Wells (screened across the groundwater table) 

Shallow wells sampled at the Landfill source area include FWLF-4 (upgradient), AP-5588 
(immediately downgradient), and AP-8061 (downgradient) as well as two shallow upgradient 
wells (AP-10257 and AP -10258) installed in 2012 to investigate the leach field at Building 1191.  
The following summarizes the recommendations for shallow wells at the Landfill source area: 
 
AP-5588 – Well AP-5588, located immediately downgradient of the Landfill source area, continues 
to exhibit the highest concentrations of most COCs; however, concentrations have remained 
relatively stable since sampling began in 1997 and although COC concentrations fluctuate, overall 
the COCs are showing a decreasing trend.  Benzene has never been detected above the RAG in 
AP-5588.  The sample frequency at this well was reduced to annual spring sampling in 2015 
because historically COC concentrations have not varied significantly between the spring and fall 
sampling events. 
 
FWLF-4 – Bis(2-ethylhexyl)phthalate exceeded the RAG in fall 2014 and spring 2015 in this well.  
Prior to this, bis(2-ethylhexyl)phthalate exceeded the RAG in spring 2003 and fall 1998.  Other 
than benzene and cis-1,2-DCE detected below the RAG, no other COC are detected in this well.  
It is suspected that the low levels of COC detected in FWLF-4 are from the active landfill as this 
well is upgradient of the closed and capped portion of the Landfill.  The sample frequency at this 
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well was reduced to annual spring sampling in 2015 due to consistently low levels of COC 
detected in this well since 1998.   
 
AP-8061 – This shallow well is located within a thaw channel downgradient of the Landfill.  
Benzene and TCE have been detected above the RAGs in this well indicating that these 
contaminants are migrating at the water table within this thawed area southwest of the landfill.  In 
28 sampling events, benzene has been detected 13 times, with 5.8 µg/L being the highest benzene 
concentration detected in this well.  Benzene was most recently detected above the RAG in 2015.  
TCE and 1,2-DCE are the only chlorinated COCs detected in this well.  Cis-1,2-DCE is consistently 
detected well below the RAG.  Overall TCE is showing a decreasing trend; although, it increased to 
above the RAG during the fall 2015 sampling event.  This well will be sampled during the spring 
and fall 2017 to monitor potential downgradient migration of COCs.   
 
AP-10257 and AP-10258 – Benzene has been detected above the RAG in seven of the eight 
sampling events at AP-10257 with the highest concentration detected in 2016 at 29 µg/L. 
Benzene was detected above the RAG in AP-10258 during 2014 and again during both 2016 
sampling events.  Cis-1,2-DCE is also consistently detected in both wells at concentrations well 
below the RAG.  It is suspected that the COCs detected in AP-10257 and AP-10258 are from the 
active landfill as these wells are upgradient of the closed and capped portion of the Landfill.  
These wells will continue to be sampled during the spring and fall of 2017 to monitor the 
presence of benzene upgradient of the closed portion of the Landfill. 
 

Intermediate Well (screened below  the groundwater table but above permafrost) 

One intermediate well, AP-5589, continues to be sampled as part the Landfill source area 
sampling program.  The following summarizes the recommendations for this intermediate well: 
 
AP-5589 – Intermediate well AP-5589 is located a few feet from shallow well AP-5588.  
Contaminants detected in well AP-5588 are commonly detected in well AP-5589; however, COC 
concentrations typically do not exceed RAGs.  Exceptions include PCA, which was detected above 
the RAG between 2005 and 2007 and again in the fall of 2009 and spring of 2016; vinyl chloride 
which has been detected above the RAG during four sampling events, but has been below the 
RAG since 2006; and, TCE which was detected at the RAG during the spring 2007, fall 2009, and 
fall 2016 sampling events.  Bis(2-ethylhexyl) phthalate has only been detected above the RAG 
one time in this well, during June 2013.  In 2014, the sample frequency at this well was reduced 
to annual spring sampling to coincide with spring sampling at AP-5588; however, due to an error 
in the 2016 Post Wide Work Plan, this well was sampled twice in 2016.  
 

Deep Wells (screened below  permafrost) 

Deep wells sampled at the Landfill source area include downgradient wells AP-8063, AP-6532,  
AP-6535, and AP-6530.  The following summarizes the recommendations for deep downgradient 
wells at the Landfill source area: 
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AP-8063 – While benzene has consistently been detected below the RAG in this well, it has never 
exceeded the RAG; however chlorinated solvents TCE, PCA and cis-1,2,-DCE are consistently 
detected above RAGs in AP-8063.  TCE decreased between 2001 and 2009; however overall, 
concentrations of TCE have been increasing since spring 2010.  Between 2001 and 2007, PCA 
concentrations decreased significantly, but concentrations have generally been increasing since 
2008; although, a clear trend is not observed.  Cis-1,2-DCE concentrations fluctuate; however, 
overall concentrations have increased since sampling began in 2001.  The sample frequency at 
this well was reduced to annually in the spring during the 2015 sampling event because 
historically COC concentrations have not varied significantly between the spring and fall sampling 
events; however, due to anomalous results from the spring 2015 sampling event (all COC were 
non-detect) the sampling frequency at AP-8063 return to biannually.  This well will continue to be 
sampled during the spring and fall of 2017 to monitor downgradient migration of contaminants. 
 
AP-6535 – Benzene has been detected, but has not exceeded the RAG in well AP-6535 since 
sampling this well began in 2010.  TCE and cis-1,2,-DCE have also been detected in this 
downgradient well, but at concentrations well below RAGs.  This well will continue to be sampled 
during the spring and fall to monitor potential downgradient migration of contaminants in the 
subpermafrost aquifer. However, it is recommended that reducing the sampling frequency for this 
well to annual sampling for the 2018 field season be considered. 
 
AP-6532 and AP-6530 – Historical analytical results indicate that benzene has migrated at 
concentrations above the RAG to downgradient deep wells AP-6532 and AP-6530.  Benzene was 
above the RAG during the spring and fall 2016 sampling events in AP-6532 and benzene appears 
to exhibit an overall increasing trend in this well.  Benzene was below the RAG in downgradient 
well AP-6530 in 2016 and benzene has decreased during each sampling event at AP-6530 since 
spring 2013.  Wells AP-6532 and AP-6530 will continue to be sampled during the spring and fall to 
monitor potential downgradient migration of benzene in the subpermafrost aquifer. 
 
Table 5-1 Summary of Monitoring Well Sampling Recommendations 

Well 
Sample 

Annually in the 
Spring 

Sample in the 
Spring and Fall 

Removed from 
the Monitoring 

Network 

AP-8061   X   

AP-10257  X  

AP-10258  X  

AP-6532   X  

AP-6535   X  

AP-6530  X  

AP-8063  X  

AP-5588  X   

FWLF-4  X   

AP-5589 X   

Note – green denotes a shallow well, blue an intermediate well, and red a deep well 
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Institutional Control Survey  

An annual inspection of the capped section of the Fort Wainwright Landfill should continue to be 
conducted to ensure that ICs are being met.  This would include an inspection of the fence 
surrounding the area, the Landfill cap, and the monitoring wells.  Site-specific ICs for these sites 
can be found in Appendix A of the Third Fort Wainwright Five-Year Review (USARAK, 2011).  
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YSI AND TURBIDIMETER CALIBRATION FORM 

Operable Unit 4 

--:] 
\I = 

Notes! Maintenance Items: 

---~-·-·-·-~---

---~------------



GROUNDWATER FORM 

Project#; 

Date: 

Time: 

Sampler: 

OU4 

Sile Loc3t!ol't: 

Prot>el\Ve!I #". 

Sample ID: 

Ft Wainwright, Alaska 

~ndfi!I I CA_T_Sh_e~'---~~-

__ JJ:!_" { ~ L 'f ·7 "'\ W 
16F\'VOU4 f) f VVG 

• • 
Outside Tsmperature: ~{J. (-

/{,; Fi-Vl'J<i Lj-.:Jt- Ul7 11 l 

/'rP-)1) so 
MSlMSO Perform~? YasJ rO QA/QC Sample IDJTime/LOCID: 

Purge Mettwd: Pt:ristemc Purp j 

Eq1Jipment Used for Samp.!ir;g: 

Fr~ Product Observed m Probw'We!J? Yes@ 

Column of Water in Probe!Well 

T o!al Depth in ProbeNiell \feet btoc); 

Dept~ le \'liatcr from TOC \feel) 

Column of \/'later ·r Pr:;!'.ltvWeli (f&e!J. 

Sample Method: 

Turbidity Meter #:_Le Water level: 

c;•de: Gallt1nS por fo:;i or 1 25" (X O.OS4} or 2· (X C, '53) or 4" IX D.6, \h<t wllk1f Wb:.:._ or ir; the middle (If th<f w:ieen<:ct •~tor,1'1' io:-wan$ scr-ilenBd b"'!o.v the wa'.ar tabk 

Volume of Water in ~ Probe:We!I Casi~g (gal): ~-~/_• -----
Micropurge wel!/prcbe at a rate of 0.03 to 0.15 GPM until parame-Wrs stabilize or 3 casing voh.1mes have been removed, lfwell draws down below tublng or pump 
Intake, stop purging and sample as a low-yield well using a no·purge. technique. 

!:3% 

~---~eas!J! o_f the !J.l?aranietors below must stab1Ji2e 

±10% ±1Do/n 

-- <0.33 feet 
after initiul 

field Parameters: \or ±(l.2~C maxi ±3% j<1mg/L, ±0.1 mg/L) ±0.1 units ±10 mV !<10NTU, ±1 NTU) drawdown 

'Nater Remcve~ / Ccndudlvi!y Potcrrtwr Turt:iidity \iVa'.er lcvei 

'''') I \rrm) (rnSicrn/ (rng/l) (mV} (NTU) \ft:) 

/1),'15. 5 
1--~~~---+--

/, :ZS 

Did groundwater pivameters stabl!'z<J<?&'J r No tt no, why not? 

Did drawd;:iwn stab1l1ze?~ No tf no, why nt!t1 ~----~-==~-------
Was flowrate oetween C.03 and 0.15 GPM? {;J.1No lino, wtiy not? 

Water Color· ~ Ycli::w Orange 

Well Condition; Lo~' N labelP<i w'th LOC 10./)1 N 

S'1<1<!n· Ye,s ;{j) Odor: Yss/r{j) 

8rownl81ack(Sand!Silt) '.)!her_ C?f2A,c/(:rt: IJ../ l"t-l_AL.l.)/ 

Comments: f101,,1 D ·-· 4) .,...l<! /{ 1--f~ --·---------- ----~-------

Notes/Comments: 

• Metals include As, Sb, aa. 8<1, Cd, Cr, Co, Cu, Pb, Ni. Se, Ag, T!,~v~. Z~o~==as=::::::---------------
Laboratory Analy1n1s- \Circle); c;;c, S~ Met«:i1s·. i;ori, Sulfate, Me~hafl~ 

----------------------~ 

pH checked ot samples: YI, Apprcxun::ite vOlumoe added (mLt: HCI"' NI t>;2o 

Purge Water 

Gallons generated:-~ c;' Conta1ootizeo and di$p0$ed ar. 10\f-/r;;; 1 No 1r No, why not? 

Sampler's l'llliacs: Disposal method: FWA ID\N tre~men'. rn~il1ty I Emerakl Emlironmertal I GAC t•eatmen'. and surfa::e Umcharge f utner 



GROUNDWATER SAMPLE FORM OU4 Ft. Alaska 

Project#: 

Date: 

Time: 

9003A)5 Sit£ Location: Landfir .I CAT Shed if f'·-ID ;;l 58 uw 
Sample ID: ·,SF-WCU4 0 '7 WG . 

Sampler; 

&s·'r Outside Temperature: 

O'\ MS!MSO Perfonned? Yeslµo : OAJQC Sample IO/Time/LOCIO: 

Purge Method: Peristalt;c Pump f Sample Method· 

Equipment Used tor Sampling; Turb1dlty Meter#:, Water L~vel; 

Free Product Observed !n Probe/Woll? Yese) \f Yes, Oeptn to Product:-===-

C,;h.mm of Water in Promif\r"/ell Sampling Depth 

Tota! Depth ir1 p~obol'/Je:I {feel bioc) J '3 · 15'/ Viel! Screened~
0 -cro=,-,')~a-,-,ow--w-,-,e-,-,-a,-,-,---/--

/" • <.J .,,·· 1o/ 
Deptn to Water from TOC ('e>Jt): , / • ~ f--; Oec'h tubmQ 'pJrnp intake set• acp~ox ---~- •eet below kip of casm;:i 

C~umn of Wate1 in °rcbe,WelJ (IB>'tl "' {D:1_~--- 'fob'ngtm1M? ,make :no.:'.\! b1 tet !ipproxm ate y 2 fo~f bei,:,w tliB wi'>!er •able lw '°"'"l$ s,::,e-er.ed acrcss 

G1rc!C Galloris per fom ct 1 25H {XO 064J er 8) or 4" (XO £5) !he wale! table. orirl the n:ddle of the s.coem,d lf'tervt.' 'm we~s ,cre,mOO belowt"\e wa!er !tilble 

Vdume of Wa:e-r in ! Prcbe./YJell Cas11g·(gal) 

Micropurge well/probe at a rate of 0.03 to O 15 GPM until parameters stab!lii:o ot 3 casing volumes hav0 been removed, If well draws down OO!ow tubing or pump 

intake, stop purging and sample ~s a low-yi&!d welt us}ng a no-purge technique. 

! At least 3 of the 5 e,arameters below must stab:fize ~ I <3.JJ feet 
I 

1.:3% -±10% ±10% after initial 

Field Parameters: tor +o.2"C maxi •3% (<1mg/L t:0.2 mg!tj .t0.1 units ±10 mV !<'IONTU, :t:1NTU) drawdown 

Water 11ernovej ! Time Purged Temperature Corducbvlty Cl$SO!V"od 02 pH i Poten!ia: T1.srb1dily W;;aterlevet 

(gal) \w.:n) {oc; (mStcm) (mgfL) 1mV) !NTU} (ft) 

j I I\ 3. 9o t), &17 0, 7'f {;,00 7</,0 ~-/Z- i'J, 7..~ 

,___l_j~-- _15_ ;.../-."Ji (J '{p1.,{-,, . 0. ':i i (.p, Of 1 '5:1 l.,I, 9'{ / 7, Z5 ,_-v~r -------L-· 
c, ,W t,,o4 _1_2_.~~lPL1 lt·!:J. }- 2.D {J.(J,'50 

~1, S 25 4 .C,z_ 0.(p;L/- -~If • ZT; _j_jg, t>'-1 7 3 ._t_ ____:3._,J- -z.. 1,z.:s -
J 3 o __5,7 t- {). &l'{-7 fJ, Z/''r' I 5 . o/7 'irD. · . ;;? • q 31 I 7 · Z ? 
3. 5 Jt;-~ 5, ·~ -- (J . (JJ 'f 3--- {). ~*.~" 77'..2L_..2. o 3 11 . .2. 'n hl 4-n 1. z.o -- tJ,@'f-1 tJ • 3 J I k, IJ?, 7 ',, <t;J Z '2. U, J 7 z --- lf 7 -o---c- /<)' (p'jz., _JJ -----0--21':/ ((J , Z i).._ijJ.PI T.JW .t, I . '1 1> µ2, z 9 ----r t----- -------·- --·-·----

------r- =t- ,-

____ 1----- ·- -----
I 

I I -- ------
·-r---- !-------·----- ----

Did groundwater parameter tabj]jze~No 11 nc, why not? 

Did drawdown st.,blliie,G) No If no, why not? 

Was flowrate between o~~M~5 GPM?@iNo If no, why n:it? 

Water Color: ~ Yeilow O~ge 

Woll Condition: Loc~ N '...aOOled wilh lOC :o01t N 

Shi,er,: Yos 16) Odor. Yest r;;) 

arow~l91ack (SandiS:U) Otha1· 

Notes/Comments· 

~ Metals lnctude As, Sh, Ba, Bo, Cd, C'";'';C::oe·;C~ua•.:P.:ba,oNei.Se'"'Aagru•cTel0, 'al,,;, Z~•:;._ ___ ::,..'S: _____________ _ 

laboratory Analyses \Circle): 

pH checked of samples: Y rf1) 
OC, SVOC, Total Meta>,·. ,ron,~elna 

(mL): HC\ ~ 

Purge Water 

Gallons generated: __ 'i_b ___ Ccntalnerlzed and disposed as 1ov.,GJ I No !f No, ;<,tJy no!? 

Samplet's hllials:__ D1spcsa1 m01hod· FWA IDW ireatment fac(Jly I Emerald [nvironmentai i GAC trea:merrt ard surface discharge I other 



GROUNDWATER SAMPLE FORM 

Project#: 

Date; 

Time: 

Sampler: 

Weather: 

QA/QC Sample IDfTime/LOCID: 

OU4 

Site locatior;; 

Probe/W&ll #: 

Sample JO: 

S/MSD Performed? Yes o 

Purge Method: Peristaltic Pump Sample Method: Peris!litic Pump. HydrasleB';e I Blactdor I Other 

Turbidity Meter#: Water level: 

Column otWatN in Probe!Well ------------
'] r:·_ I Tola! Dep!h in P:cl:0/We!I (fee! b!oc}· ~ .. .., _ / Below wster table 

De;;tr !o Water from i CC (fee!) _· ___ __[_5 . q a ___ _ Depth '.ubir,g i pump Intake set• apfYOl< _ _j_1---- teet b<Mw top of casir1g 

Co~Jnn of ,/>Jater in Pr::ite/\Nel! {feet) 

Circle: Gallons pa foot or' 25" (X C054) or 

Volum~ of Watt" in 1 P7obe{We!I Casing (gal 

Micn:,purge well/probe at a rate of O.CJ to 0.15 GPM until parameters stabllize or 3 casing volumes have been removed. If well draws down ba!owtttbing or pump 
intake, stop purging and sampJe_a.s a low-yield w.;;11 using a no-purge t~hnique. 

~--~ lea§!_ 3 o_f the 5 oaramete,s below must stabilize 
<0.33 feet 

i3% , · ~i0% ±10% after initial 

field Parameters: lor .t-0.24C max\ ±3% (<imgfl, t0.2 mg/L) :!0.1 units ±10 mV {<10NTU, ±1NTU} drawdown 

\Nat,er Remv,cd / Tine Durged Tornowa!ure CcndLclivity Dissorvoo 0 2 pH Potential Turtldity 

I 
Water LBvef 

(gal} {min) ("C) {mStcm} (mg1l.} {mV) (NT'.J) (fl) 

J LQ tf, Id l'1. r., q, ".. (!). C, 2.. {f,Z..'f- -Z. I. I {,zl? 'r // •. <;i. 

~-J_,_5__ . 'i ?¥ _ _fL·7i,t., LO!l_j_tn z7 1l. ' Q_ _ __l /,,' '-1'7 '6. Z.'f. 
. .., -2'+ j --<b65- () • (p 'er !'l,f,, 'Z i , ,, :,ff -IZ, 2. 'i, './j'~ I 1,;, lfG. 
'J,,; 75 ~ /~C; /] 1/1 ~ o, izz ,+ -.,, l.i,,t:,: J IA, $ I,. 6/ _fJt.,.(22 
"2 Jo ___ _:j,O}_' I) ,'71'' fl, '6i ·j;'-1~ · l; . ,, _:/.di 77;, D~ ±.L ·3 5 --, ~ _-LJ..::11.f. ___()_,_ Cf z... - , 'I- ~ • ,l.. 4. (, -1f-t.1. /!. () 

+*::r=i~=1 :;~~ ___fl . 9 t ~ (J,. fa .. 7, .,, ,u; .../.'·. IJ 
17?_,_gi; I,,, 4-7 -Z./, - ·1. i z.1_16,,£_ 

---l.----·· 
i -- ----

·----- ·-----
·-

-·-----~--- ·-- I ' 
I ·-

Did grnundwater parumeters stabilize?~ No If no, why not? 

=-------·---·-----···-·-----
voe, SVOC, Tc!a! t,11;,1als". lrcm. Sulfah!L t/ie\tvme, "·-~ Laboratory Analyses {Circle} 

pH checked otsamples: Y N App,,:,xmmta ~hm1,ram1~id (ml): HCI-'-=-
P1JrgcWater 

Gallons geMra!W __ v\~"'-1~--C(>"talnerizect and disposed as ID~ No If. No, why not? 

Sampler's !niHa1s· • D1sposa; method: FWA IDW '.rmttmer.t facllity f Em£rald Ervironme'ltal; GAG m:iatnenl and surface disdlarge I o\her 



GROUNDWATER SAMPLE FORM 

Project#: 9003-05 

Date: 

Time: /700 
sampler: 

Weather: 

QA/QC Sample ID/Tlme!LOCID: ----

Purge Method: Peristaltic Pump I 

Equipment Used for Sampling: 

Free Product Observed in Probe/Well? Yes/ o 

Column of Water in Probe/Well 

Total Depth in Probe/Well (feel bloc) 

OU4 

Site location: 

Probe/Well #: 

Sample ID: 

Outside Temperature: 

Sample Method: 

Turbidity Meter#: 

If Yes, Depth to Product: _ __.. ___ _ 

Depth to Water from TOC (feet) ____ _,_· 0,_l),,__,_+-~------

Ft. Wainwright, Alaska 

landf\l\ I CAT Stied 

16FWOU4 D5 WG 

MS!MSD Perfonned? Yes o 

I Hydrasleeve / Bladder/ Other 

< ~~ (>-~ 

Column of Water in Probe/Well (feet): 

1

} ·1,· ·3 'Tubing/pump intake must be set approximately 2 feel below the water table for wells screened across 

Circle: Gallons per foot of 1.25" {X 0.064) oe O~r 4" (X 0.65) -

Volume of Water in 1 Probe/Well Casing {gal): :} f \s"" i 
the water table. or in the middle of lhe screened interval for wells screened below the water table 

Micropurge well/probe at a rate of 0.03 to 0.15 GPM until parameters stabilize or 3 casing volumes have been removed If well draws down below tubing or pump 

intake, stop purging and sample as a low-yield well using a no-purge technique. 

At least 3 of the 5 parameters below must stabilize 
<0.33 feet 

±3% ±10% ±10% after initial 

Field Parameters: /or ±0.2"C maxl +3% (<1mg/L, ±0.2 mg/LJ ±0.1 units ±10 mV (<10NTU, ±1NTU) drawdown 

Water Removed Time Purged Temperature Conductivity Dissolved O? pH Potential Turbidity Water Level 

{gal} (min) (°C) (mS/cm) (mg/l) (mV) (NTU) (ft) 

I /U ;),'f'l- i:J • w "' I I . ta ? qz.. -"3~.Z- I 3.1 -~n 
j, 7 i "> I. 7T3 O,lPlfl {!J • 1 2- 5_q9 ·-L/5.o 5:i 5 - . f/8 
2 ?O I. q I fJ, I..P 4i I!) • (p 7., iJ; , I I - 5· z.,C 0 ,/)) 7, i !5 

2.? 1..) /.7 () (') .f,0,1/ © s·1 i/J,l'"t - c;-1,,_ '{ 
, 5, "'i'I- -1 '.ii'~ 

l -., 0 .11 lfl 09/ /.5),)'1 In. I a' -'5'l~ /j,-t' /Ji 0 ,.9!K 
·i. 5 ·; 5 /11 /() • (JJq( /9 . 3:Z. In. Z.'t. - in l-PJ 31;.zs- "1, '7 s 
Li.. Li D 11·"10 tJ ' l.Jl '10 6) . Jo 7 g, z.) -t, L/.ct J&.S'f 1 ~3' 

·"' Did groundwater parameters stabilize? {.j I No If no, why not? 

Did drawdown stabilize? {js I No lf no, why not? 

'was fi"owrate between 0.03 an 15 GPM? ~/No If no, why not? 

Water Color· CIE)?r Yellow Orange }AJ tr/ If t.l'/ Brown/Black (Sand/Silt) Other 

Well Condition: labeled with LOC ID Comments:-------------------------

Sheen: Yes I & Odor: Yes 1 (!j Notes/Comments: , ~ 

* Metals include As, Sb, Ba, Be, Cd, Cr, Co, Cu, Pb, Ni, Se, Ag, Tl, V, Zn 

Laboratory Analyses (Circle): voe. svoc, Total Metals•, Iron, Sulfate 

,-------. pH checked of samples: Y Approximate volume added (mL): HCl -

Purge Water 

./5 /.,Q Gallons generated:_:(_,_,,,.,c_ ___ Containerized and disposed as IDWU- /.No If No, wl1y not? __________________ _ 

h", 0 Disposal method: FWA IDW treatment fac11lty / Emerald Environmental/ GAC treatment and surface discharge/ other Sampler's Initials: 



GROUNDWATER SAMPLE FORM 

Project#: 

Date: 

Time-: 

Sampler: 

Weather: 

9:JCJ-05 

__ J -12- -l(R 
J/'-t5 

Sito Location

?robeJWeH #: 

Sample ID: 

Outside T omperature: 

Ft. Alaska 

Lai1i:ffi.11 J CAT Shed 

AP-tv53o 
16FWOJ< 0 lo WG 

-a 7 , ,:;c /p5 r ·- ,:) I 

QAJQC Sample !DfTJmetLOC)D: MSJMSO Performed? Yes/ No 

Purge MetMd: Pens\a;t;,: Purr:;; f 1 Hydrasleeve / Bladder / Qttier 

Equipment Used for Sampling: 

Froo Product Ot,sorvod in ProbefWell? Ye 

Column of Water in Protw/Well 

Total Depth in Probe!',Vell (foe! btcc) 

:Jcp!h tc Wate, from TOC :.feet): 

Column ,:it Water ,n ?roOONJe11 ((eel) 

Clrciff G~llons per foct of 1.25'' (X G.G64j o 2" (X o. 16, 

Volune of Waler in 1 ProbeA',Jeii Casirlg (gal) 

Water Level: 

Micropurge well/probe ata rate of 0.03 to 0.15 GPM until parameters sfabl!b:e or 3 011slng volumes have been removed. lfwel! draws down below tubing or pump 
intake, stop purging and sample as a low-yiold well uslng :a no,purg11 technique. 

I ~, ~--- At feast 3 of the §_parameters below must stabilize 
<0.33 foet 

I :±3% ~10% 1:10% after lnrtlal 

F!eld Parameters: /or ±0.2'C maxl lJ.% (.::1rngfl, ±0.2 mgiLJ· :HU volts ~OmV !<10NTU, i:11'1:TU) drawdown 

Wruer Removed ! ':ir:.e Purged T ii>fllperaure ConductM:y Dissolved 0:, pd Potential Turb!d'J.y ~aterlevel 

(gal) ('TirO) ("'CJ {mS/cm) (W,g/l; (mV) (N1U)'// (ft) 

r /t: ,c7 /) ';, 7~ J, 7)) I J '/51 "ftz.,<f ''-/,I,,_, J 't, tj 
!_ "J /S .7 . "d-o f:J • 4 :, £ __ __2J__J, __ __!f.,:_1... . J s·. ~ -Z 7. wV ;C/,I?:! 

~:k z .. i; >· c;-7 _ __ii_!_.,,. vi~ r s-· ·z-- -2_ u 2-Q ._-z._ __ Z!i,_ z._ 'l- . /4,I' !-------
:---2-'1 2'i- I .2,8,- {!).J11

1 

L,lif "l.7*-1&>,2- /1.,3] /4.i> __ _] 'JD -T.Tlf & , '-I "i 1 6, z. __ _ ';i 9o -:Ft, !> Jin, ::0 I· l. (!, 

-- :;, 7 J5 ;,79 _tJ_ , <I- (pl ---Lk_1::£_~2· 'n. --:!±& /t,f, ,, /< ,/J 
ll- 'f'b 3'd't_ ,t).<f{j/ l),t,,'±_ (/),t1 -01.0 ;·z..99 i 1.,3 

1-/'S I l./S I ir::L I ,,,.,.,.zo tJ.rr 1,,,1.l) -59.,; W', VJ /L , I!, .,,.,-,---, 5-., I --~~z~~ 1-·~1li .12, q5~_a,,z,; ~-(v--t,2 - :LZ-- i~ ./J + _ ___J_;_ -

- --
-· -- -+----+----- ------- ----
-------- -------~. a- --
,- -- -------- ------

Did gmundwater parnmet stabi/izeOs r No If no, why not? ---------------------

If no, why not? 

Di<l drnwdowo stabll:,e?S) I No If no. why oct? 

Was f:owrate between 0,iJ 0_15 GPM"C}s/No 

Water Color: YHCW o~~e 
Well Condition: Le-ck y N Labeied wi!h :.._oc mGJ N 

otrcr 1!,}, Tl !ltc-LY 

She~m: Yes/ Q ,n---~~---·---- ·-··-
.. Metals include As, Sb,~. Be, Cd, Cr, Co, Cu, Pb. Ni, Se, Ag, Th.Y

0
,Z~~~·--·---\-

voe, SVOC, Tcta! Metals\ Iron. Sldfate, 

Comments·.-----

Notes/Comments: ----

Laboratory Analyses {Cir 

pH checked of sample:'l: pproximate volume added (ml): HC("" 

Purge Water 

Ga'lom> gencra!ed: __ 5.,__·---·-· Cor:tainerized ;;ino ct;spcsed as 1DVQ/ No If No, why not? ____ . 

s /L. /;i' 

Sampler's !nltials· Disposal method: fWA !DW ll'Batment fac1!ity I Emerald Environmental I GAC treatment ard surface discharge f other 

' 



GROUNDWATER SAMPLE FORM OU4 Ft_ Alaska 

Project#: 9003-0S Site Location: '..-an:jf;!f I CA f Shed --------
Date: Probe/Well #: fff>- loC,,"3 5-

----'-'-'---- -------------------
Time: 

Sampler 

Weather; 

QAJOC Sample ID/Tlme/LOCID: 

Purge Method: Peris:allic Pufllp I 

Equipment UMd for Sampllng: 

Free Product Observed in ProbeNJeU? Ye 

Turbidity Metor #:_. 

Sample 10: 16FWOU4 {) 1 WG 

., 
Outside Temperature; _ _2. i; ~{ 

Sample t.'ettiod: Peristaltic Pum 

Water Level: 

If Yes, Depth to Product: 

. \ 
MSJ\1SDPartormed? Yes1,1',l(l · 

1 Hyoraslee-ve / Bladder I O'.har 

Column of Wat&r in Probe/Well ---,-.-;,--t'r-------"•~•m"-"'~''""'-~O.,,=•~h----,,=',--------,------_______ _ --~oc • Well Scrnered Across / e!o !er tat le 

____ ,10·2."", --1- I - - _--_ OBpih t!lbmg I pti'llp mlake set' approx i r - tee• below top cf cmw19 

-.. tj- J (.), 

Total Depth n Prnbe/Well \foet b:oc)· 

Depth ta Water from TOC \feel) 

CoJ,1mn o1 Water m Proba,Well (feet/: ---,,--;,?--,=-~+--L------'T ,.;b ngipump iritak.l must bs;, sel a;:,prmamate'y 2 feat below t~v.!!llY tat:le forwa!ls $U>.n,no;d acrass 

Gido: GaUons por "oot of 1.25" (XO 064) or 2'' (XO '€3} or 4' (X J.65) ~- 1rew;ite·1able, or n ttie r>i:l<:lleol !hs scr;Hr1ed ,f\terva! fer wells scree1&ctbelowtr,e wae-w.ole 

Volume of Water ,n 1 Probei'Nell Ca$1ng \gal): _ __L Z, -----

Mlcropurg~ well/pro~ at a rate of 0.1.)3 to 0.15 GPM until parameters s!ahillze, Of J casing volumt?s have been removed. If well draws down below tubing or pump 
Intake, stop purgmg and sample as a low-yield well using a no-purge teclmique. 

I At least 3 of the 5 e_arame:ters below must stabi!lze _J 
<0.33 fm;t 

±3% ±10% ±10% I after mltla! 

Field Parameters: tor ±ii.z•c ma.x) ±3% {..c;1mg/t, :.t0.2 mg/L) !0.1 units :!:lOmV (<10NTU, ±iNTU) drawdown 

I I Po\enftat 
! I 

Water Level Wale; Removed 'Time Pwgoct T emperamre Ccndui:±ivity c:ssolved o~ pH Turbid!t)' 

(gall (rrin) {~CJ (r:iSJcm) (ng/L} (mV) (NTU) \ff) 

I Ji .... t.7 /1 ,</DZ- ~. "1D I C,,,o> ·-I/, (p izTS- JZ. 'jiJ 

_ _h'j_ 15 ' • l '"t (;) ' l.f 1- {" /,I.RC, jj,q~ -i,J:, /lt1:_Jµ ~Z,'f'/ 
£ + /! ,l •1 )0 _a__,_:tm= /, ?] I {,,, oj -27,'-I. '17, {p 2, '-ti 

~__J~-~ 2-<,-/ ~.oo._ __JJ_1_t.f ~ tr,, ---1 -1 'Z;. I 1,, z. ~ - , 1;,.;. ,~ -.i.'j 
·1q ~z':_ 12. 'IS ~ 3 0 , I .Jl_,441 __ _!!_,{J)'i__ L_fuo2~=Z'-/i7;, 

~·~~ °.1 '7 . 1 S J . ' " () __,_!/_t/( # If) , ? 5 r:,, I 7 -ii7i7 -,1:.j. '' ,! ' u !Jy _2, ~ 2 J2 , Lf 'ft} o , '2ft2. [R,/7 - ~ · '.cO. ?'iJ--V'-J ',_Lt, 'f - ·--- ·-~. ~-! ------- I . - ·-
- I - -c----l-- =t ---·---~--------1---· ----------·· --------

i - •-
:-=± __ 

I . --------
- -·-1-----I 

Did groundwater paramett? · s1ab1!lzo'6,ls f No !f rto, why not? 

Did drawdown $!abilize'> a I No If no, w~ not? 

Was f!owrnte bet..,,;,en $.0 0 15 GP-M? ~'No If 110, why not? 

Water Color eat' Yelv.Jw Orange 

WelJ Cond1hon Lock IN , t,t,eled wilh LOG JD·O/ N 

Sheen: Yes 1{9 Odor: Yes/Q 

BroWPiBbck (SctM'Sill) 

Comments: 

NotesJComments· 

• Metals include As, Sb, Ba, Be, C~d~-~C,-,:~~,:t§:§]iiJ~:AiiJ1J!J~==:::::;::.::,._ __ 

Laboratory Analyses \Circle;: 

pH checked of sampJos: Yi N) 

Purge Water 

svnc. Tcl!:il Merals', '.r«J, S1!fa e -------- -----· 
Approximate volume added {ml}: HC!"' 

/ 
Gallons generat£d: t{. , L Gortainerlzt:<l: and d!sposett as IDW? Yo:;. t No 1/ No, w'Ty not? 

Ot',,y-

--------·-

-·-,;;.r -
S;;.unp!er's Initials: ---dz f\ 1;? Disposa! rrc:h(Jct: FWA IDW treatment faall!y I Emernld EITV1ronmenta1 1 GAC tres1mer.t and surface discharge t oth(Jr 

------



GROUNDWATER SAMPLE FORM 

Project#: 

Date: 

nm,:r 

Sampler: 

Weather: 

QAJQC Sample JD/Time/LOCID: 

Purge Method: Penmalt;c ?urnp / 

Equipm-ent Usod for Sampling· 

Site tocatlon: 

Outside Temperature: 

Sampre MM.hod: 

Turbidity Meter#; 

Ft. Alaska 

7 :3 "P 
MSJJJISD Performed? Ye 

Peri5ialtic Puw? r ydras!eeve / Bladder J Other 

lfYes, Depth to Produc~-

Samplmg Depth I a I fi Cl"(..,CD Column of Water iri Probe/Well 

Tola! Oep!h in PtobeJV1.tel1 (feet bloc)· 

Depth to Water frorr: me (feel): 

---7~·~-~4'~·~~~?._---~---weu Scrooned Across ~!er tao1e 

/ S. ~ _ Der:tn tubing! ;;ump lntake set' approx SL __ fee! below top of c;,;sir9 

Cok1mn of Wat;,, :n ProbeJVVe11 !feet); __ -~L../~7 ____ _ 
Circle: Gallons per foot :,f "r .25" (X 0.064) or 2·~ 4" (X 0.65) 

Volume of Wnler in i Probe/Well Casirg (gal): ~ , " 

M!cropurge we!Uprobe at a rate of O,OJ to 0.15 GPM until parameters t,;taoill:re -0r 3 casing volumes have been temoved. ff well draws down below tubing or pump 
lntaka, stop purging and sample ~s a low-yield W&IJ using a no-purge toct,,iique. 

At least 3 of the 5 parameters below must stabilize-----
<O.l3 feet 

'3% ±10% :t10% aftearinitial 

Field Patamet1trs: /or :to.2~c max) ±3% (<1mg/L, :.t0.2 mg/L) !{lj units ±J.0 mV {<10KTU, ±1NTL;) drawdown 

Water Removed ConcU{:thti!y Oissolvea O, pH Potential 7urb!dity Water Level 

(gali 

T';ne Purged 

(min) 

Ter:1perature 

CC) (irS/cm} (r>19'l) (mVJ \NTU} 

I 

Oid groundwatar parameters siabilize?S I No · !f n-0, why not? 

Did draw!Jnwn st;;ibilize? & I No If no, Why not? _ 

Was f!owrate between O ~nd 0.15 GPM? {:;1No lf no, Wlly not? 

Water Color: W Yellow Qrnng,;, 

Well Condit10n: Loc11@t,,1 L:abe'ed with LOC 10-@I\ 
Sheen: Yes f ~ Odor; Yes! tti} 

LabQratory Arrn!yses (Clrde); 

pH checked of samples: N 

Purge Water f 

Zn 

Gallons generatcd·,.,,..--:::> ___ Contairmrfzed and~ 

BrowniB'.ack (S;;nd!Snl 

Comments: 

Notes/Commants: 

Other 

--------

If No. why not? ________________ _ 

Samo!!?f's l'li!iaJs; {; Dlspasai method FWA IDW treetment f;;idlily Emera/ct F.:nvironmer.ts! / GAC t~eaJm;ml anti surfs.co d!scharg& I other 



GROUNDWATER SAMPLE FORM Ft. 

S.i.mple\D'. 

Outside Temperature; i~F 
/N 

Purge MethOd: Peris!aetie ?ump! Sample Method: e; Hydrasleeve f Bladdi!!r .1 Other 

Equipment Used fo1 Sampling: YS!# TurbitHty Moi!tet #; Watear Level:_f_!l__ 

Froo Product Observed in Probf\/Well? YesJrQ If Ye$, Depth 10 Product:~·=::::=::,... 

iolal Oeplh •n Ptobe/W~I (feel t:toc); ____ _..1_7 3. 7 ___ weu Screened Acro5S I eNatertab/e & St- /le:::t;:J" 
Col,mo of Wate, io Prnbe/Well , ~ Sampling Oepth . T -?PFJ--

De;:t11 to Waler f-cm TOC (fe0!): . / ~------l)ep\h lubing! purnp inta)(e set• apptc1c / 7 f2._, 7 fee: beiOw lop o' e11sing 

Column of Wal0r m Prcbet11Vcll \feel)' _'" -~~ • 8 i} 'T,;oi:,gipumt1 inlake must be ::set aoprOX1rr;1te1y 2 feet be,ow the ""~ter tab1e farw;ins screeoo;'.I across 

Circle: Gallo.1s perfoo+ of 1.25~ (XO 354) or~ or 4" \XO 65) tr.e """te·:ai,,e, orin '.:.e IT'!ddl& at !he '.Cram,eo ·morva! fc•welb ~,:.reenej b;,ltiw thewe:'.rrtab!t> 

Volume of Wa(e< i~ 1 P>obe;We!I Casing (gai)' --~s~ 
Micropurge wetl!probe at a rate of 0.03 to 0.-15 GPM until parameters stabilize or 3 casing volumes have been removed. If well draW'3 down below t1.1blttg or ptimp 
intake, Stop purging and sample as a low-yfeld well using a no-purge technique. 

Field Parameters: 

Tine Pcrged 

(ll'i(l) 

±3% 
or1:o.2~c max ±3:% 

Cond>-1(')\vffy 

Did groundwater parnmeters stabilize? No lf no, why not? 

Did drawdown stabifize? ~No If no, why nol? 

At feast 3 of the 5 parameters below must stabifize 

:t10% 
{<imgJl, ±0.2 mgfl) ~0.1 unlts no mv 

Oissoiveo 0 2 pH Pmentia! 

±~ 
<0.33 ftwt 
after inilial 

{<10NTU, ±1NTU) drawdown 

Turbk1ity water Le .. el 

Was flowrats; between 0.03 and 0.15 GPM?,,Q.\J.o If no, why ndt? 

WaterColor: ~ Ye'Jow Orang& ComBm=,~1~~,1ags::,.,.,'~Sli
1
n ;;~,/ '-'?JA~o-/ ffe?tf 

Well Condition: ,.o~k'{J"' Labetedv,1\hlOCJD:@N "'" r,vv L::::..lt:_J::,r~1_g 

Sheen Yes,@ Odor: Yes if} NoteslC~nnments: 7~,/; ___ tl.!J{___ wO-lr- f:lJl'!::::. __ _ 
_ '_M_o_ta_l,_include As, Sb, Ba, Be, Cd, Gr, Co, Cu, ~'.;;b,c', N~'ic', S~e~,/;,A"':g,~T~r~==-=-'t 'f:>l/p _JjL_ J?ttw ~-' ---· 

VOG, SVOC, !otal Metal$', iron t1!fa e thane, Laboratory Analy&es (Circle} 

pH checked of samples: J N Approximate volume added {ML): HCI-= ---- HN01 

Purgl!!Water 

Gallons generateo 

Sampler's lni!la!s:_ 

-~6 _____ Con\ainerlzcd and disposed as IDW? @1 Nv 

Disposal me!hod WA IDVJ \~ I fa I E,nerald cilwcnmanl 

If No, Wf(j no\"------------------

'\realmen! and surface discharge i o!her 



GROUNDWATER SAMPLE FORM 

Project#: 

Time: 

Sampler:: 

Weather: 

QAJQC Sample ID/Time/LOCID: 

Purge Method: 

OU4 

S!te Location; 

Probei\\lell #; 

Sample 10; 

Ft. Wainwright, Alaska 

16F'll0L:4 ( J WG 

or 
Outside Temperature; m~ 
Sample Method: 

MS!MSD Porformod? Ye@ 

the ,.,,.,,er ta rile, or 111. tile mi<Jctle o' the s~fOGr'o/J '.r,'.eNal {or _.,.,,J,; $Ueene.J tx+,,,, lt'e wawr ta,;,!<,, * 7) e>d i'"U +J ·-r;;.,t, . 
Mlcropurgewelf/prob.i at a rate of 0.03 to 0.15 GPM until parameters stabilize or 3 casing volumes have been removed. lfwol! draws dOWfl below tubing or pump 
intake, stop purgmg and sample as a low-yield well using a no-purge tectmique. 

Field Parameters: !:3% 

Wate- Renove<l Time Purged Conductivity 

Old groundwater paramMers stabili:ze@1 :\lo If no, why not? 

Did drawdown stabil!z:Q, No !f no, why not? 

Was flcwrate between 0~ 0.15 ~sJ",io lf m), why not? 

Al !easr 3 of the 5 parameters below must stabilize 

'!:10% 

\<1mgiL, ±0.2 mg/Lj 

Dissolved 0 2 

,.lO mV 

Potential 

BrowrJBiack (Sand/Sill) Other 

:t:"10% 1 
(<10NTU, ±"\NTU) 

Twibidity 

<0.33 feet 
afM>f initial 

Wator Color: {i,)¢ Yellow Orange ---·----·----
Well Cont!ltiorL ux@N Labeled with LOG r1f{J) 
Sheen:Ye;st(!;J Odor:~No 

~ Metals include As, Sh, Ba, Be, Cd, Cr, Co, Cu, Pb, Ni, S 

Laboratory Analyses (Clrcle): 

pH checked of samples/'~: N 

.s 0 

Cnmmerns: 

Notes!Comml:'nts: 

Purge Water 

Gadofls gemnited 

Samplers lnitia!or 

·1 ,r ~, l, ~ ':, _____ Containenzed and disposed ai; lDV·, \.:J No If No, why no\? _ 

Disposal melhOd. FWA DW lrea!menl !acility I Emerald i:rviror;menla! f GI\C ireat;nenl and surface ciisc:imge I Olher 

' 



GROUNDWATER SAMPLE FORM OU4 Ft. Alaska 

Project ii: 9003'-CS sue Location: 

Otite: Probe!'Ne!l #'. 

Time: -~['?ftJf> Sample JD: 

-=l:JJ!/:::'f ,-/./;:lr Out,;de Temperatu" _ffi ~ 
Sampler: 

Weather: 

QAJQC Sample lD/Tlme/LOCIO; S:,,.b""-'!r':)1/zk ~ -/ff- MSIMSD Periormed? Yesi No 

Purge Method: Sample Metflod: P ·s:aitl /-Submersible! HydraSleeve j Blaooer i Othe1· 

Free Product Observed In Probic!Weil? Yosit) 

Column of Water in ProOO!vVell 

1 otat Depth 1n ProlleNverr (!Bel bloc_; 

De;itn to Water from TO: /fee!) 

Column of Water in Prot:eiWe'I {feet) 

Turbidltv We.fer#: 

If Yes, Depth to Product~--

C1n;:1e G:1110:1.s po~ fo,:;l of 1 25' ,.X o 0641 or 2" (X :J 163), r 4~ (XO 65~ L} 
Volume of Water ,n 1 PrcbeNieU Casng (gal) _fl~-
Micropurge well/probe at a rate of 0.03 to 0-15 GPM until para motel'$ stablljza or 3 casing volumes nave beim removea. If well draws down ho!ow tubing or pump 

Intake, stop purging and samp!o as a low-yield well using a no.purge tochnique. 

"'" Field Paramt>ters. lor ±0.2°C max} ±3% 

Water Remo.,.,d Tirre Durgo:;: Terr:::ierat;re CanG.ictivlty 

At least 3 of the 5 param.eter~ below mµst stabilize 

'.!10% 
(<1mg/L, ::W.2 mg/Lj 

Dissolved o, 

+0.1 units 

pH 

+10mV 

Polenlial 

±10% 
{,;10NTU. ::-JNTU} 

<0.3l teet 
after initial 
drnwdown 

Water LJ:vel 

(gal) (rnln) tCJ {mS!cm) (mg/L) (mV/ (NTU) (hl 

---·---- ----------+----

-·--·--·--l---·-··- ----·--+--------+---·--·--·-+.·-----!-----·-- -·----··- -·-----

Did groundwater parameters 1nab11ize? 6J f No If no, wtly not? 

Did drawdown stabilize? Q,. No If no, w~t'! 
----·--·--·-------------------------

Was tlowrate between 0.03 and 0.15 GPM? ~o If no, why not? 

Water Color: ~ Yellow Orange 

Witll condition; Loc.(j), N Labeled wl!h LOG ioQ N 

Sheen: Yes i ~ Odor: Yes/ rv 
• Metals Include As, Sn, Ba, ~e. Cd, Cr, Co, Ci!, Pb,.N1, Se2~J1, V, Zn 

Laboratory Analyses {Circle;,/) 

pH checked ot samp!&s: Y •V 
~voe, Total ~lietais~, f~ Sulfate 

Approximate volume added (mL)· 

No.teslCommems: ------·-------------------

HCJ-

Purge Water 
I 

l 
Gallons gen!:'ta:ed --.,.cT"" ___ Comainerized and disposed as !DW?t;;;JNo If "4c. Why not? _____ • 

Samplers Initials:_ Disposal 'llelhod FWA !DW treatrwmt facll'ty I Errwra!r1 Env1ronrnenlal .' GAC lteatmoo1 and i,otface disd,111"9e ! other 

/ 



.-~ 

GROUNDWATER SAMPLE FORM 

Proj-'l:et #: Site location: LandfrH I CAT Shed 

-42:--1b;f.,,_2..,_3=L ____ _ 
1fiFWO\J4 /? WG rin;o: Sample 10: 

-21~~~ ( lo, { lf /...h~v/ 
Sampler: 

2 (.:·r Outside Temperature: ___ ._.~;;;,~-f""F 
i . 

QA/QC sample 10/TimoiLOC!O: MSIMSD ~normed? Yes No 

Purge Method; Perittamc P..imp I Sample Mattiod· Peristaltic Pu , ubrnesible Hydrasleeve I Bladder f Othet 

Equipment usoo for S11mpfin1r YSI # 

Free Product Ob1HHved m Probe/Well? Yet§) 

Co1Umn of Water "' Probe/Woll 

Turbidity Meter#; Water Level:_~t,.. C 

If Yes, Depth to Product;~-

Sampling Depth 

/ 7 ) , ·7 0 Well Screeneo Across J @ater :able 

.:_ ___ / 21 / L-·------DepU-1 11.Jbing: pump intake set• approx.__!Z o __ feet bekiw top t<f ;;asfng 

T 01al Oeptti in Probe/Well (feel vtcc) 

Depth to Water '10m 10C (tee!) 

Co;umn of Waler iP Pn:;,be/Wel: (feel) I ,~-z a."' ----"-'--'-'----=!;;;>'------- ·Tw;;,nglpmnp mW Ko ;m,st be ,;et appr;:ixima~,y 2 '.;ltll t,ekw, ire w;;ite, !.ab1e •or we.l's scro'1'rmd acrcss 

CICfs. Gallons per foot of 1.25" \X O :264) or 2" (X 0, 163] or 4~ (X 0.65) tho wa!P.r cable, or in !Pe rrrdtil,:, nf the ttfei:rtetl int!)(Val f(lr v,-.;111 StfflYJed bi!fow tr,;;, wa'.or :abki 

Vo!ut;rn ol Wa\er ,n 1 PrcbeNVell Cashg {gal): 2 S ~L-. 
Mlcropurge weJIJprob@ at a rate of 0.03 to -0.15 GPM until r,arametBrs slablli20 or l casmg voh.imes have been t&moved. ff well draws down below tubing or i)Ump 
intake, s-top rlllrging and sample as a low-yield well us-Jng a rm-purge techniq1.1e. 

Field Param!:!Wrs: 

' ',"iater P:e<novNl Tune Pt..rged 

f-------A,_!~le_a~s~l~J~o~f_tn~·~e 5 parameters below must stabHize ___ _ 

±l% I 
ior ±0.2•c max) 

Temperature 

{°C) 

±3% 

Con:;;uctivrty 

(mSJc•n) 

±10% 
(<1mgJL, 1::0.2 mg/Ll 

Cisso!ved 01 I 
(mgil) I 

±10% 
.t0.1 units ±10mV \<10NTU, .t1NTU) 

pH Pctentm! I 
Turt,.dity 

{mV) (NTU) 

<O.J;'l teet 
after initial 
drawdown 

Water level 

(ft) 

1-----------+------+-----,4/-+~---. "'-'lsc-\'n'-/~-+------+-------+--·---·«1 
j-----ji-----j---·--t------t./:a--,q:::'----cc,:::c4!lJ::L-'._ .. _._!-·---.. -·------~--·--

Di<:! groundwater par:1meten;; .subllize(i~ I No If no, why not? 

Did Orawctown stab!lri:e&No If no, why not? 

Was rfowrate botween Cl O:l and Q_ 15 GPM? &No If no, why not? 

Wate,rCo!or; -G) Yellow Oran,;J'e ~18,k\Sarct/~ ---~-m-,,-?~r.;~\-\-(l_,ll_,.,;'.i~J 
Well Condition: DC~i Labt!ilcCwithlOC 10:G}I\ Comments:______________________ l 

Sh<> .. n: YB& 6> Odor: Yes e NotesiComments: 

• !'/.wlals inelude As, Sb. Ba, Be, Cd, Cr, Co, Cu, Pb~Ag, Tl, V, 211 

Laboratory Analyses (Circle)< ~C. ~·~·@.-=.,.--
pH cll:ecked of :samples: Y N Approximate volume added (mL): HCl 7m_ _ HN03 "' 

Purge Water 

GJl!cns gene1n\ed:-c:.,..~c~~---Cortaitieri?e(l an:1 disposed as iow@No If No, wrw oo!? 

Sompjer's lni!lc1ls_ Dispo$al me!hoct FWA IOW treatment faaiity f Emerald Environmer;lal I GAC treatment and surface discharge J other 



GROUNDWATER SAMPLE FORM OU4 Ft. 

Tlme: Sampletn: 

Lan:Jf~I r CAT Shed 

4? ·bS~D_· --
16Fwou4 f ,· WG 

ProJe.;;t #: Site Location: 

Datfi: :__jpJL7..J· ! b 
I ·uc; ___ ':::,:..;...~---

-s \I'.-· 

Probe/Well #· 

Sampler: 

Weather. Outside Temperature: -(-'-io-.,.,-,-,vy )tN }."'L) 

QA/QC Sample !D/Time/LOGID: ~-~-------- MS!MSO Performed? Yes@:) 

Purge- Method: ?eristaJtic Purr,µ 

Equipml."nt Used for Sampling: 

Column of Water m Prob&JWttU 

Total Oec!ri '" Probe!Well (feel otoc) 

Coh.::nn or water in Probe1Werr (feet)· 

Samplo Method: drasleeve i Bladder I Olher 

Water Level: 

{ 5 C/ ~; ,b _ --- Wel Screened Across I &ater table 

:_~_i_S.3__ ---Depth ,ut,ng f purrµ 1 'take se:• approx j :§. l. --z. feet below lop of casing 

If Yes, Oeplh to Product'.. ~ f 

Sampling Depth £, $ct e_Q. '\ 

\ i,.,l 1 '2.,, ·-uting/pump 1nta!(e rnu'i\ t,e sol q:;;:,roxim1111,Jy 2 (wt WWW the mite' l:alie lor ""'l!s fK:!!JMed acm&:J 

Circle; Gallors per foot ol 1,25" {X V.0£4} 01 

Vol4mc of Wat;,r in 1 P;oOO'We!i Casing (gaiy 

Micropurge wel!lprobe at a rate of 0.03 to 0.15 GPM until parameters stabilize or 3 casing w!umes have been removed. If well draws down below tubing ¢t pump 
i,rtak,;., stop pllrgfng aod sample :;is a Jow-y1eJd well u:ilng a no-purge technique. 

'::3% 
Field Parametors; \or:t1.t2~c max} ±3% 

'.'Vala Rerrcved Tin,;, Pf,lfged Tl;'mp0.rati.,re Ctmductivily 

(ga') {rn:n) ('C) (m8!cm) 

1------
/ 

At !east 3 of the 5 parameters below must stabi~lizcce, ________ _ 

±10% 

(<lmglL, ±0.2 mwLl ±0.1 units 

Dissolved o, 
I 

pH 

(mg/L) 

/! 
I 

±10 mV 

Potwifia! 

±10% 
(<10NTU, ±1NTU) 

TotoiGity 

(r'lV} (NTU) 

<0.33 feet 

afteriniti.il 
drawdcwn 

Wnter Lewi! 

(ft) 

---------------~-----·----

Comments:----

Notes/Comments: 

PurgeWatiw ~ 

Gallons generated __ ._S-_____ Co:it<i'nem:e-d ano disposed as ID~o If No, wriy rot? 

Dlsposai me~hod'. F WA iDW trealrrenl facih!y J Emer;:ild Environrnerrtoi i GAC \reatnenl anct surla::e discharge i othff 



GROUNDWATER FORM OU4 

Project#: 90C3.-0S Sit!!' Location: 

Ptobe/Weillt: 

Time: 

Sampler: 

Sample LD, 16FWOU4 J °"1 WG 

3'.IL 
Weather: Outslde Temperaturo; 

ONQC Sample lOJTime!LOClD: MS!MSD Performed? Ye 0 

P11rge Method: PtY.sta!lic PJmp Subme Bladder Sample Method: 

Equipment Used for Sampling: YSI # _{,___ Turbidity Meter#:~ 

Free Product Observ&d in Probe,WeH? Y 

Column of Water in ProbeJV,lell 

Total Depth m Probe/We] (fee! bloc): 

If Yes, Depth to Product,.·~---'~

Sampling Depth 

Water Leve!: 

Dept'! lo Water Torr TCC (feet) 

5'-' "5,L 
··=i··1,;,co 

_____ We:I Screened Across ~er-iable 

:ie;im tub'.rig f fklff,p 1nteke set" app-ox. ~L __ feet :-elov< lop of cas,ng 

Column of Waler i'I ProbeJ'Nell (feet)· ::.___!:i.f}._1_~----
Circle; '.Jallo:1s per fcot c' 1.25' ;x 0.064)~r ,;• (X 0.65) 

Vo-·wr·e ofW.:,ter 1n 1 ProlmfvVdl Casing {gai;-· {;p . G, 

Micropurge wel!Jprobe at a rato of 0.03 to 0.15 GPM until paramoters stabilize or 3 casing volumes have been re1oved. If well draws down below tubing or pump 

intake, stop purging and sample as a low-yield wBll u.sing a no-purge technique. 

I 
At ieast 3 of the 5 e_arameters ~e/ow must stabilize 

±3% 
Field Paramet&rs; tor ±0.2"C maxi :!;3% 

Water Removed Time Purged Temnera!ure Conductivity 

(<Jill} ;n<ni tc, (mS/cm; 

/). <; s J, ,-:;,. ,o . <l:."7 l, 
1,u {V J.(f)(::, __ . .Ll <:,- 7 {_ 

LJ,'.L_ _ __15_ ____ ~-~-7 ,n '5 3, <a !.L.l. 
L .. C::-: ?v !O /1 06.3 
7. ,:,; ) l> I IC ()_ 074 
2., D 3.,0 J.oS:......>:::::. _ &..c'.:_L 7 1 V.::: 

-- _ ... - ., ·-· 

/ ·---· 
( 

··--·· 

--------~------·- I --
Dict groundwater parameters stab1l!i:e&o J1 no, why 11ot? 

If no, why not? 

Did drawdown stabih:i:e? -tj;;}No If no, ~\ot? 

was flowrate between 0.03 and 0.15 GPM?~o 

'~-lea_,~)N Ye!icw Orange 
Water Color: 

Well Condit!~ ~t, La:ele:::l with LOG !D:GJ)i. 
Sheen: Yes/~ Odor: ves0;;) 

I <0.33 feitt 
±10% ±10% after initial 

{<1 rngJL, ±0.2 mgll] z0.1 units ::10 mv (<10NTU, ±1NTU) drnwdown 

I DissoNed 0 2 pH I PoHmllal ! Turbidity ' Water Leve! 

(mgll) (mVJ (NTU; (it) 

i q3, S,b< (j ~ <( ',, ·;; .:; lb ,J"( 

__f~Q- ~,f ·'-" .5'2.f:1--L'1_b_ ___ .J.1'...o-'L 
Lj/l."' l Z. Z..< Ji,, oi.{ O· $ "L- , "'"' 

n , 7 r, f. •• r:n 7'i,~ \,Cj(, /LJ)i../ 

,,, . t. / G, I "1 I ~J, "?-. ·z 'c' r, .!id:!L 
_Cl.i....Cc· l- v fu, 'Z..I K C,. cf",-,, , I • Cj'--1 .L Jt,,_t_>':L 

--....,. 
-

,/ --
/ 

\ I / ··--··-

--~~ 
'v .. ~ 
r·--·- -·---·-· ------·-

-· ·--·--· 

Other 

Comments; 

Notes!Comments: ------------------

~ Metals Include As, Sb, Ba, Be, Cd, Cr, Co, Cu, Pb~, Ag, TT, V, Zn -----------

Lllbotatory Arialyses \Cir<:le): ~. ~s~~ ------·-,.,""-------·--------·-:_-,=-·==--=-·--_ 
pH checked of samples;J /ti Approximate volume added !mL): HCI "'~- HN01 "' 

Purge Water 

G3110.:1;1 generated: c;. 1 7 ___ Conlainefittld a!l'J disposed as ID~o a Ne, why n~? 

Sampler's Initials: iL rn..-;;posn1 meU1iXI: FWA :Dw !realment facility i Erm:rald t:'1vitonrnernat I GAC 1reatmer,: an::1 sU"face discDarge ! olhm-



GROUNDWATER SAMPLE FORM OU4 Ft. Alaska 

Project#: 9003-~ Site Location: i.A11Qf1ll i CAT Sred 

o,t., .... ,~~-f-1"'1~,__i"",c"'2~~~~ 
Time //SQ 
Samplet: -~·:'>-~¥--:=--------
Weather: t> (.,.Jc. -u·l '-I 
QNQC Sample tDrTlmetLOCIP: f 

Probe/Vlfell #: 

Sample ID; 

::::AP-w ~ ~ ~ 
t6FV'JOU4 } ~ WG 

(> 
Outside Temperatufi\: ~-- f 

MSiMSO Partormed? Yes/ o 

P11-rge Method: ?eristaltic ourn ! Bladder Sample Method: Peristaltic Pwn t H)'draslelwe I B1adde1 ! 011'\a' 

Equipment Used for Sampling: Turbidity Meter#: Water Level: 

Free Product Obserwd in Probe/Wet!? Yest!) If Yes. DeP1h to Product:_~d=...,~·--

Column of Water in ProbeN/ell --------··-~--____ 5~12~-' -~-·_o _______ WeU Screened Across / ~a!er tatle 

Sampling Depth 

Total Deplh in Probe,Wel! (feet bl.:x:)· 

Dealt: tc Wt\ter frorn TOC {feet}; feet b8ow lop of casing _. ___ tl.t_ -z· 1 . =---··--Dept1 !ub!ng I PUil';'.: i1laki, set• approx. ___ "i{ S' 
Co:umn of W;)!er in Proboi\'Veil (feet) ---'==7~·-§~-~=·-----·Tubirg/::,Lrip i:rw.lHt 11u.,;1 ba set .ipprox111ate,y 2 foe! l:le:a,., th,:, wot er ta::>Je. ro, wells s:::.-ee10? ilCross 

c;ir::le: Ga1ons per foot of 1 _25' {X 03)64) c~4" (X 0)35) 

Voltm>e of Water in 1 Pmbef'Nelf Casing (gal); rz ·6 
Micropurge wvll/probe at a ratio ,:it 0.03 to 0.15 GPM U'ltll parameters stabilize or 3 casing voh.unes have boen rismoved. If well drnws down b1tlow tubing 0r pump 
intake, stop purging and sampl.;_as a low-yield well using a no-purge technique. 

Ai !east 3 of the 5 e_arameters below must stabilize 

±3% 
Field Pararnl::'ters: (or ±0.2~c max) '1'3% 

Wa!et Rem;wed \ Tir.ie Purged Tempcraure Conduclivity 

(gh!) \ITIIGj ("C) \mS/cmj 

0-~ C "'· 'ii:> •f', '<.7' 
~,r) 

... 
in I , I l /) • :;, <I;' b 

_ .. LS. .. ' ;< j / ,::; "' . u '3> (:, 
2.o u i. 7 I (),<-/<;:.!.,J 

'1.., S' 1,.. ':L. l,'L,c;" m . '-10;~ 

_.1.D :,0 } ' 1... l " . 
"-I q, 

~,~ i n 1.1,(p CJ ·'-1'1'1 ----

~---
! --..... 

··--..,. 
/ 

/ 
, 

' ' 
D1d groundwater par.11mmors stabilizJ??,~/ No If no, why not? 

Did drawdown stabilize?~/ No 11 no, why not? 

Was flowrate between 0.03 and 0.15 GP~'6:}s/'.\o !f rm, why not? 

Wiiter Color: ~ YelktN Ornnge 

Well Condition: L.o;:;~N L;)beled with LOC 1o{!!)N 

:110% 

\<1mg/L, ±0.2 mg/Li ±0.1 unlts ±10 mV 

msso1ved 0 1 pH Potent'al 

(mg/L} (mV) 

'i,D"L ,:;-• ,r ,c; .,, '.?. ~ 
1, '3,'3 I 2±>1'i< ) .. °>·"' 
A.~c.'\ ,5,<;t.l d',<:.,; 

", 5"1 5, "1 "\ ~ z..z ~ 
"' '.;::;-3 r:" a.::; --Z,/,(, 

CP ''-/1 ~,.o, ::- 3"/,1 
0 ' 4./ ":, C, ,o"?> - < ,s;e,, 

.... 

)_ ... , 

' 

"- V __,, I i 

Brow1:Biacr (Sarm/SL:) O!r1€L 

Comments: 

Notes/Comments: 

! .. 
<0.33 feet 

t10% attf!r initial 
{<10NTU, ±1 NTU! drawdown 

T~1rbic::y Waler Level 

(NTU) (ft) 

I,/~' "65 i'h z~_ 
Li11,07 Is, ZS 

,.. l ' '-I '2- i,1...2<" 
17,,{ji 1 'f,. z.,c .. 

l l , :'27 I <!, 7,::;; 
I 11, I{., l>, Z§ 

'1,'-11 j?. <-'> 

Stieen: Yes(!j;} Odor: Ye& -----------------------
_" Metals include As, Sb, 8a, Be, Cd, Ct_ Co, Cu. Pb. Ni, Se, ---- ··--- ···----------- ---·-- ···---

laboratory Ana\yse5 (C!rc -~~· ""-""~C:;:;J!'"",:::l'<l:""'"'"~~:,e-:.,-:-------,a,,,.-= 
pH checKed of samples: 

P\lrgewater / 

GaRons gerierated: __ '-{~·_,_'7 ___ Containr.,rized and ctispcsec as !OW"® No 

"'5, I':.-
!f Na_ why no!? 

Sampler's !1i!iais: Dispcsa! method: FWA Ji)W teatmont taci~y I Erner.aid Environmental f GAG trea!rnent and s.:rtace dischiltge ! dher 



GROUNDWATER SAMPLE FORM 

9003-03 ----- ------Project#: SiW location; 

ProtieiWell 1t: 

Ft. Wainwright, Alaska 

31/K J; J, Si cCcf 

Date i () / rtj/J_b__ __ _ 
Time, -~/,.,';..,_,/~';?,,__/ ____ _ Sample 10: rn~w_o_~L=i--"-'G __ . __________ _ 
Sampler: 2~/t-_______ _ 
Weather: _£_,__C~/=,;_1_, ~}-+-t-----
QA/QC Sample ID!Tlme/LOCID: [ 6 ~ OC...._ MSIMSD Performed? es o 

Purge MethOd: .?i Subne:slbie / rnaa;l\# S.imple Method; 

Equipment Used for Sampling· YSI # -6_ Turllid!ty Meter#:-1:::L__ 

Jbmersib'n I Hy-Orar,leeve / Bladder I Other 

Waterlevel:_S C-,L -CJ 

If Yes, Depth to Prndun:__c:z' __ 

Sam ling De lh 

fr~ Product Observ.xi in ProbeJWell? Ye@ 

Column c,t Watef in Pro~b~""=~"'~'----c-~--

Total Depth ITT Probe/Welt (fee: bloc)· { Z-0 ~/a: t..j- Well S.;:reen,:,d Aemss _r table 

Depth '.o Water from TOC (feel) .;__-1..:2_~li_ _____ Deplh tubing I pump ir::.ake sot• approx _l_(S_~:.. foe! be,cw !op of casin;; 

Coit1rnn of Weter in ProbeJWen (feet) "' ( "Tub.rglP'--'"P •1101-.,;, fpust ,:.e sat app-u,~1m;;!e1y 2 feet l:!€!ow !M water tab!& for v.e11s $ctaMM attcss 

Cimlec: Gallons per fool of 1.25" (X 0.064) or 

VDlume of Water in 1 Drcbe!Well Casing \gal) 

(X 0.163 r 4~ {X 0.65) the waler tabif, or it1 the ITidctle o' rne scw;me(l ir!ervar JO! well$ sncerie<J be!,;,v, ths wat;,f :.itile 

4IJ, or2:z_ 
Mkropurg,)we!J!probe at a rate ot 0.03 to 0, 15 GPM untll parame<tern stabilize o-rl casing volumes have been remclvl:tl. lf well draws down below tubing or purnp 
inta~e-, Stclp µurging and !Stimple as a low-yield well using a no-purge technique. 

Field Parameters: 

Water Removed 

(gal) 

Purge Water 

Gallons gem,rated; 

Sarrplef's h1mals_ 

,-·--·----·--·A~t01e.0a~s0t.~3_00 f_tchco_5~·~p~a~ra~m~ecte_r~scb,-e~,c'o_w_m~ucsc·t~s,-iacb,-1_"Jizce~------; 

Time PIBged 

(min) 

:t3% 
(or ±0.2"C max) 

Temperature: 

("C) 

±3% 

Conducil\/ity 

{mStcm) 

±10% 

(<1m9.1L, :!:0.2 moll) W.1 uni& 

0Jsso!11ect 0 7 pH 

(MQIU 

5 ' D ·~·· Containarizej a'ld disposao as iD1/1®No If 1\'0. why tqf! 

±10% 

:!:10 mV (<10NT11, ±1NTU) 

Potoo!la! Tt1rb;dity 

\PW) (NTU) 

I'- D'sposal methQd: FWA !OW treatment facllrty / £~€~al!! Erwironmenta! 1 W<C tre.,i.~ent and surface G'5Charge: other 

<0.33 feet 
;ofter initial 
ctrawdown 

Water Le'liet 

(ft) 



GROUNDWATER SAMPLE FORM 

Pwj<ict #: 9()03 .• CJ;[' 
Date: 

Time: 

Sampler: 

weather: 

~?;~g-Ua 
Slte Location· 

Probe/Wei\#: 

Ft. Wainwright, Alaska 

Outside Temperatura: 

QA/QC Sampl1, IOfTime!LOCIO: MSJMSD Performed? Yes~ 

Purgn Mottlod· Per,stallic- Pvmp Sample Method· j Hydras!eeve f Bladder! Other 

Equipment UsOO for Sampling: 

Free Product Observed in Probe/Well? Yese 
~~!'ter in ProbeM'e11 

Turt,!dity Meter#'_ 

If Yes, Depth to Product;_~ _ 

Sampling Depth 

Total !)f;pth in •:>roe;e,'\>Vet1 (feet bloc) 2 3,. . <is;:D Wei! Sr,reer.e~ I Bl?low water 1abi.:: 

Oep!h to Waler hm TOC (feet;: - I _/o-L:6.(c; -----·- :)Bpt!'i lubing/ pump '.nlake set' approx._11 ~·- ".eet Mlow top ;:;f casing 

Coluwn ;)f 'Wa',<or i'l Probe/VI/el, {feo:). "' {(;>:. q :::[__ _____ 'TublnglP<..'!Tp inWl<.e musi be s<,t appro~THiUOI\' 2 feet W1owthe watw table lo. we~s scr0~0HI a,;:rnss 

Clrcie: Gnllor.s per foot ot i-25n (X 0.064) o~ 4' (X OJ35} nwwe1t¢tt:lbl~ cr,n tho, m1d;ll,, or J':e SCffie1'1hl 'riteiva! for\'>'f!lls scroo.11:d belcw t!W water !able 

Volume of Waler :n i PwcJeiV.'e!J Casing (gai) ~}_ >~---
Micropurge well/probe at a rate ofO.Ol to 0.15 GPM unl1! parain~ters: stabilize or J casing volumes have been removed. If well draws down below tubing or pump 
intake, stop purging and sampl(! as a low-yield well using a no-purge tectmique. 

At least 3 of the 5 parameters below must stabiflze --
'3% 

Field Parameters· for ±0.2°C rnai<:'I ±J% 

Wflter Reno.-ed Ti'me Purged T em pernlllfe Conductivity 

{gal) (min) (°C) (mS/Cffi} 

~_/2_,5. ,;:___. ~.'-1°1 0. {,c, c:; c;-
J&_ lo I 3,b's 0-&,, 'i. Z-

/,S I l c;- 0 ,&,.C: Z-'l, . '-/ c::: 
,-£_•0 =± Z • .e> 3-,__4r_ _Q_/05_2.--

·z_.. 5'"- z._,;;- }·'-15 /)) ..li;,S_ 2--
?,,v ¥,,i) 7,'1 I (') '0-Y'i 

·-_, . .,;- -:?. < '2... <{n V ~'-{ 
' --· 

~ 

J -· 
/ -

-- ---- -7_:.-
---· 

Did gro1.mdwater paramet{!fS stabiliz.~Jo Jf no, why not? 

Did dr-&wdown 3tablll:z~ No If no, why not? 

Was fiowrate betwl'en'o OJ and 0,15GP~No tfno, why not? 

Wafflf Color; G) Yellow Orange 

Well Condition; Loc.CJ N Labe!Qd v.ilr> LOC 1r:('.S}!'; 

She1:tn: Yes 1€) Odor: Yeti e 
~ Metal,s. includo As. Sb, Ba: Be, Cd, Cr, Co, Cu, Pb, Ni, Se, Ag. TJ, V, Zn 

<0.33 feet 
±10% ;!-10% aft;:,r ini1i,il 

(<1mgJL, ±0.2 mgJL) ;:ll1 units ±.10 mv (<10NTU, !1 NTU) 1 drawctown 

Dl&solVl?d 0 1 pH Potenlio1 T1,rmdity I 
i 

W<iter Level 

(mg/L) (mV} (NlU) i (lt'. 

, . .,-c; 5, 3,-Z. ,5_, '-{ b;'i 1 JL C\O 

I i, I<(; 5, !,JS If;.,-, 7 1/l,'1'-f I IL Ci,i'J 
tr}' 79 <:< '"l C. / <-1,7 ~1/'-~, //_ 'q,-. 

,:;:;-, I U &--'-'Ll2 0~ ___ ,_5,S'1 12-1-,-.: 

I V, 51../ __ _s:.r~,.-, .1_'-/0,,,, '-' ,c::; 2--~'1.D-
n,"-iZ. .,,b~I ,--ii.~ z_.~5 j{,,"jZ,. 
v. 'Z % / 5'b'1 l"!Z,'i___{:_ 3 2- fU2• "1,:2 

l J_ . l--- -

- ~--c-+-----i---
j I ' --~1=--+ -:~--t±=+-=--=---
I 1 , 

comments; 

Noles/Comments; 

--

Laboratory Analyses (Circl(< · 

pH checked of samp!-es: Approximate volume added (ml): HCl = 

Purge Water 

Ganor.s generated' 3Q__ Contairmri.:ed and d1sporietl as IDW? {:Jj No '.I No why mH? 

$ampk:.lr'$ :ni!Jals -:$ t::,... Disposal method. FWA 1DW rreatmont facill!y 1 !emerald En<JlfOr,menta-;1 GAC. lnrntl'.11>'11 and surtace 01scharge, oth«r 



GROUNDWATER SAMPLE FORM 

Project#; 

Date: 

Time: 

Sampler: 

Woather: 

uoo:,., oj' 

10/1<,;./1 b 
_{~-3,o 

:s I,:::.-

Sit& Location; 

ProbeMlell #: 

Sample ID: 

Outside Temper,iture: 

Ft. Wainwright., Alaska 

QA/QC Sample lDJTimeJLOCID: MS/MSD Performed? Ye 0 

Purge Method: Peristaltic Pump I e!adcer Se.mplo Method: y;:1ras1eeve i 8:adder / Other 

Equipment Used for Samplh•g: Turbidily Moler#: / ';f 
If Yes, Depth to Product:~ 

Sam ln De th 

Fti;e Product Observed in ProboNJe!I? Ye~ 

Column of Water In ProbeiW=•c'-' ---------~-

Tutal Depth 111 Probe!Well{fee: btcc} ,Z j; 5 Well Screen~ I Belcwweterlab;e 

Jep!h \o Water from TOG {feel) J /' ~ I Depih t..ibmg i oi1mp int;;ike sec• appro:,.,~-· feel l,e!ow top of Cd&ing 

Column of Water ·1n Prcbel'Nel! (feel). ~-7~ q ------ 'fob1rq1pump int;\ke nus: be set ,;ppn:,,:nttaty 2 ffft beklw !he waler table fur weJs $t~ned BUO~~ 

C,rcte: Gallons per~oot of 1 25" (X G.064) ~?{?a:;~ 4'' (X 0.00) the w,ibutar>'e or f\ tna rY,:001.i ofme 5crai:,,,ed ITTl3'"<',ii !,;';' weus sueonilcd below!PewaCl)!'tabl? --vo:urne of Wat.er tn 1 Probe/\J\ll;!li Cz.sirg {gal): ___J____L_~---

Mkropurge well/probe at a rate of 0.0.l to 0.15 GPr.t until parameters stabilize or J casing vo4umes have been removed. lfwell draws down below tubing or pump 
intake, stop purging and sample as a low-yield well using a no-purge technique, 

(gal} 

'ime Purged 

(min) 

I '3% 
(or t0.2"C max) 

At F1f?ast. 3 of thf: 5 parameters pel(?W must. stabilize 

±10% 

:tl% (<imgiL, ±0.2 mg/l} l:fi.1 units :nomv 

Temperatiire Corn:luci:vily Dlssol\led Oz pH Potent'al 

{~C) (:nSJcm) (rr,g:/L) {w'J) 

<0.13 feet 
±10% «fror initial 

(~10NTU, ±1NTU) drawdown 

Tvbidity Water Levet 

(NTU) \fl) 

--.... ,-----+---1-----+-----l------l 
1-----+-------1------+----/-1--·-+-----·-f-----+----.+-----+--- -
I-------+----+----+--·-/-:,~--,----·--+---+-------·----+---·-··-
----- -----·-· --------,--c>"-- -----+--·---·---+-----+-----t·--------+------1 
!-----+------- --------j,L-/. ______ -;.c.__--_.,,._-'+ ~--r·+·----!------1-----·---+------l 
---+------l---___lf~--===-l:::+--\\-1V~k--·-+----+---·-·--~----l 
1------+--------·f-----+'--·------·+ 1· ~,.....,.,)_1 _____ ,1-·----+--- -·+-·-·-----;---·---1 

Did groundwater parameters stablllze'6) No If no, why not? 

01d drawdown stab1!1ze,C,1 No If no, why m;,t? -----__ ------- _ ·----------------------·-------

Was flowrato betw~n O 03 and O 15 GPM~o If no, why not" 

Water Color ~ Yellow Orange eumn,8 ad,. (ba0d/S1,1, Olher 

Woll Condition. Lozc!@N Lab<!lc;d wi!h tOC !D(r}N Cornments: 

Sheen: Yes e Odor: Yes.@ No:esJComments: ··-------

~ M<\!tals include As, Sh, Ba~ Cr, Co, Cu, Ph, Ni, So, A. g, Tl. V, Zn ----- • , , / . t I 

L,borato,yAnalym(Cl<de) ~ u?YT$U~...,._/·10\..\t,\.c,f,.[,, <;fl,,/££ 
pH cheekm1 ot samples: . N Apptoll:lmate volume added {mt); ~=~:;:o, .. · I r ~-

Purge W:,ter ?__ < rl'%::::\ 
Gallons ge'1era:eC·--~~1-'-../~ __ Contamenzed and disposed as l!:iv\ ~c..:;; No :t No, why rm!? 

Samp.e(s 1n!lials:.__ OiSposal method. FWA rDW treatment facWty I Enera!o EnViro1menta1 / GAC treall-r.ent anc surtace discharge: ol!wf 



GROUNDWATER SAMPLE FORM OU3 Ft. Alaska 

Project#: Site l0<-ation; 

Probe/Well#; 

Sample 10; 

Bl-lTF J VPA! VPB iVPC I ROLF 

Date: 

Time: 1 q (;)0 

Sampler: 

W>!!'ather: 

OAIQC S2mp!e !DfTime/LCGJO; 

P11rge Method: Peri:;'.aitic "'un 

Equipment Used tor Sampl\ng: 

ubn1 

YS!# 

r:rne Product Observed in ProbelWell? YesJNo 

Co!um11 of Water in Probe,'We\l 

MSiMSD Performed? Yes/ No 

Si,mpfe Method: Deris!allic Pu Ubmersible Cras!ee\ie ' Bladde·, 0!11<ilr 

Turbidity Met1i.r #; Water Level; 

If Yes, Depth to Product _____ _ 

Tot-&! Cep!h in PrnbeNJeU (feet bloc) ---~'1 Well Screenou Across J Below wa~i;,r table 

Deplh lo wm~ fmm TOC (feet}" -12:_/ -·-· Dept, l"bieg I f"'"P mlake set• approx .. _______ feet below top of casing 

Co'.urrn of 1/,later m Prote/Ws'.1 (feBt): ----- /. ·- -·- •Tubmgtpurn;, mt;,k;o 11ust 1M set rtppD~.Jm.lle':i 2 feet be!DW !he Willier 1ab1e for we!ls s.c;ree,rM 11crot$ 

Circle- Gallons per foot of 1.25" \X O 004} or 2" \X o.k) or 4'' {X 0.65) :he wal'lr tabla, v ir, tt-e (l",ic,;t& of tj>f sctsuned JTt8rv1! 'cir wens screeo!:IC below 'l<0 water mbla 

Vok1me o' Water in 1 P~~be.l'Nelf casin;, (gal): 

Micropurge well/probe at a rate of 0.03 to 0.1!: GPM 1.c1tl! parnrneters stabilize or 3 casing volumes have beeri removed, !fweU draws ;:Jown below tubing or pump 
intake, stop purging and sample as a Jow-yJ&ld .......:,If using ll no-purge technique. 

- At !east 3 of the 5 oarameters below must stabffize 
~ . 

<0.3J feet 

±-3% :t10% t10% after initial 
F!e!tl Paramet..irs: tor ±0.2~c n1<txl ±3% (<1mgtL, i0.2 mg/Lf :t0.1 ur.i1S ±lOmV (<10NTU, ±1NTU) drawdown 

Wator Rerr.oved Tn:ie 9 t.rged Ternpmature Condu;;\ivty I Dissolvec Oi pH Potenticl! Turbidity, Wz:cr Level 

(gal) (!'P:n} ("C) (mSJcrr) \mg!Lj. \--nV) (NTU) {fl) 

-· ----- - -- ----,,., 
C 

·--i----
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-· 
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Did grotmdwater parameter$ stabilize? Yvs I No If no, why not? 

CM drawdown stabilize? Yes I No If no, wh;- not? 

\'Vas ffowrate betwetn 0,03 rm,:! 0.15 GPM? Yes/No tt no, why not? 

Water Color: 

Welt Condilion: '....oc,c Y f '~ 

Shwen. Yes/ No 

Yellow Orange 

Labeled w:l.fl LOC :D: Y / ~ 

Odor: Yes; No 

~r_nclude As, Sb, Ba, Be, Cd, Cr, Co, Cu, Pb. N1, Se, Ag, Tl, V, Zn 

Laboratory Analyses \Circle): 

pH checked of samples: Y N 

Purge Water 

:;tO&; f AR, l:J9, GRO, nq,o, Iron, Sulfate 

Approximate volume added {ml); 

GaVons generatea --+f+' _,/_,!...,c~_Cootainerlze<l and dlspnsed as IOW? Yes/ No 

-

A I\ ( ,,- 3,< ' J __ \ "'- r\\' r-1:7 J ~ 

E ·-~· 

;=---- = 
_j___ + +=- l 

Bnw,n/B1acil. {Sa,1d/Sit!) Ctrer 

l\otesi'Comments: -----

!f No. why no!? u {) 
Disposa me1hod· FWA !OW !real.men! facilily I E.mera1d En-v;rcnme:1ta! ! GAC !realmenl and surtoc<' d:.SCharge i other 
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l

:

PREP ITEMS INGLUDE:

-Talk to Project Manage(s)about Progress

-Load Van with Necessary GWS GearlSample Kits/lce
---Print Necessary Forms

-Calibrate YSl, Turbidity Meters, etc.
-*Dump and Refill Decon/Rinse Water Buckets

-*Rotate Gooler lce
--'Develop and lmplement Days Plan

---*Drive to site

GLEAN UP/END OF DAY ITEMS INGLUDE:
---+Tatk to Proiect Manager(s) about Progress

*Dump Trash
-+Glean YSI Probes

-Rotate lce in Sample Goolers" 
--*Glean Field Vehicle

-Gharge Peristaltic Pump/Su bmersiable Pump Batteries

-Finish / Sign Fieldbook Entries
---+Drive Back to ShoP / Hotel

] 

*"n."k / Add HCI to DRO SamPles

,,€fu^e¿
ALL.WEATHER WRITING PAPER

Name

Address

Phone

Project

Rite inthe Rain - A patented, environmentally responsible, all-weather

writing paper that sheds water and enables you to write anywhere, in any

w"utt et. Using a pencil or all-weather pe n, Rite in the Rair¿ ensures that

your notes survive the rigors ofthe field, regardless ofthe conditions'

RiteintheRain"com





¡.¡Health arrd SafetY CT,11I:

'conversat¡åîJffi 
;tt'äîslcr'"'-ot''o.ti:yt'^:"*-

ÏF' :,äi'ïä ät ãi uotion- {11n ltati on

*á"ãt¿ oi samPling Activities
@rrective Âctions

-Problems 
Encountered in the t919-TT"" Ï:'-"-

ThÇ couet cotttaíns

-Project Name

-Dater rime, and toätion t{"i!î-l?1"-:":::i,:;:'i ;ürr;i'u"* "r L:'*"Tl 911:
- Fi JJ#::";ä"Ë 7 ;.ñ; g"*.li a¡ and c¡m ments

Outdoor wrÍtíng Products'
Ë iñd"õr nri-tÍirg PeoPle

-Weather 
Conditiots

*Rationale for Sampling Locati.ons-

-Rationale 
for any Ch;"Så to Sampling Protocol

*Site Sketches

Post'consúflet
tecgcleilmøteríat

---Riteín¿heBøín-a nâtented. environmentallY

'x-f.",x";:å?åT,i.ïl'å:ïï[:i-"'f ,i'
"'îtitl-*v*tt"t"' in any weather'

Usinq a Pencil or all-weather Pen'

Rircln lhe Røin ensures t-hat Your

"*å" ."I"rt" 
iit" rigors ofthe field'

reÉgþss of the condrtrons'

rFF TfT Environmental

hfl tn'tuttnc and SuPPlies i'{

(9oil 770'9041
wùw'tttenviro'com

ItemNo'393N
ISBN: 9?8-1-932149-91-3

@

Made intheUSA
USPatNo' 6'863'940
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LIST OF ACRONYMS AND ABBREVIATIONS 
AAC Alaska Administrative Code 
ADEC Alaska Department of Environmental Conservation 
ALS ALS Environmental 
B analytical result is qualified as a potential high estimate due to contamination 

present in a blank sample 
°C degrees Celsius 
CDQR Chemical Data Quality Review 
COC chain-of-custody 
DL detection limit 
DoD United States Department of Defense 
DQO data quality objective 
ELAP Environmental Laboratory Accreditation Program 
EPA United States Environmental Protection Agency 
FES Fairbanks Environmental Services, Inc 
J analytical result is qualified as an estimated value because the concentration is less 

than the LOQ, or because of a QC deviation with unknown bias 
J+ analytical result is qualified as an estimated value with a high-bias due to a QC 

deviation 
J- analytical result is qualified as an estimated value with a low-bias due to a QC 

deviation 
LCS laboratory control sample 
LCSD laboratory control sample duplicate 
LOD limit of detection 
LOQ  limit of quantitation 
µg/L micrograms per liter 
mg/L milligrams per liter 
MS matrix spike sample 
MSD matrix spike duplicate sample 
ND non-detect result 
NPDL North Pacific Division Laboratory 
OU4 Operable Unit 4 
QC quality control 
QSM Quality Systems Manual for Environmental Laboratories 
R analytical result is rejected and is not suitable for project use 
RPD relative percent difference 
SDG sample data group 
SVOC semi-volatile organic compounds 
UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plan 
VOC volatile organic compounds  
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1.0 INTRODUCTION 

This Chemical Data Quality Review (CDQR) summarizes the technical review of analytical results 
generated in support of groundwater sample collection at the Operable Unit 4 (OU4) sites during 
2016.  The groundwater events are summarized in Section 1.3.  Groundwater sample summary 
and analytical results tables are presented in Appendix C.   
 
Fairbanks Environmental Services, Inc (FES) reviewed project and quality control (QC) analytical 
data to assess whether the data met the designated quality objectives and were acceptable for 
project use.  The project data were reviewed for deviations to the requirements presented in the 
Final Postwide Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP; FES, 2016), 
the Alaska Department of Environmental Conservation (ADEC) Technical Memo 06-002 (ADEC, 
2009), and the United States Department of Defense (DoD) Quality Systems Manual for 
Environmental Laboratories (QSM), Version 5.0 (DoD, 2013).  The review included evaluation of 
the following:  sample collection and handling, holding times, blanks (to assess contamination), 
project sample and laboratory quality control sample duplicates (to assess precision), laboratory 
control samples (LCSs) and sample surrogate recoveries (to assess accuracy), and matrix spike 
sample (MS) recoveries (to assess matrix effects).  Calibration curves and continuing calibration 
verification recoveries were not reviewed unless a QC discrepancy was noted by the laboratory in a 
case narrative.  QC deviations that do not impact data quality (e.g., high LCS recovery associated 
with non-detect results), are not discussed.  More elaborate data quality descriptions are reported 
in the ADEC Laboratory Data Review Checklists, which are included at the end of Appendix B. 

 
Groundwater limits of detection (LODs) for non-detect results were compared to cleanup levels 
presented in Title 18 of the Alaska Administrative Code (AAC) Chapter 75.345, Table C (ADEC, 
2016a). 
 
Groundwater data quality is discussed in Section 2.  Applicable data quality indicators are discussed 
for each method under separate subheadings.  Data which did not meet acceptance criteria have 
been described and the associated samples and data quality implications or qualifications are 
summarized.  All cited documents within the CDQR are listed in Section 3. 
 

1.1 Analytical Methods and Data Quality Objectives 

The analytical methods and associated data quality objectives (DQOs) used for this review were 
established in the UFP-QAPP (FES, 2016).  The DQOs represent the minimum acceptable QC limits 
and goals for analytical measurements and are used as comparison criteria during data quality 
review to determine both the quality and usability of the analytical data.  Table B-1 on the 
following page summarizes the analytical methods employed, and the associated DQO goals, for 
groundwater samples. 
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Table B-1 – Groundwater Analytical Methods and Data Quality Objectives 

Parameter Preparation 
Method 

Analytical 
Method 

Limit of 
Detection  

Accuracy  
(%) 

Precision  
(RPD, %) 

Completeness 
(%) 

Benzene 

SW5030B SW8260C 

0.50  
µg/L 79-120 20 90 

cis-1,2-
Dichloroethene 

0.50  
µg/L 78-123 20 90 

1,1,2,2-
Tetrachloroethane 

0.50  
µg/L 71-121 20 90 

1,1,2-
Trichloroethane 

0.50  
µg/L 80-119 20 90 

Vinyl Chloride 0.50  
µg/L 58-137 20 90 

Trichloroethene 0.50  
µg/L 79-123 20 90 

Remaining Volatile 
Organic 
Compounds (VOCs) 

Analyte 
Specific1 

Analyte 
Specific1 20 90 

bis(2-Ethylhexyl) 
phthalate 

SW3520C SW8270D-
LL 

9.5 µg/L 55-135 20 90 

Semivolatile 
Organic 
Compounds 
(SVOCs) 

Analyte 
Specific1 

Analyte 
Specific1 20 90 

Methane RSK175 1.3 
µg/L 73-125 12 90 

Total Metals SW6020A Analyte 
Specific1 

Analyte 
Specific1 20 90 

Iron (field filtered) SW6010C 20  
µg/L 87-115 20 90 

Sulfate 300.0 100  
µg/L 90-110 20 90 

1 The analyte-specific limits of detection (LODs) and accuracies are presented in the UFP-QAPP (FES, 2016)  
µg/L – micrograms per liter 
RPD – relative percent difference 
 

The six DQOs used for this review were accuracy, precision, representativeness, comparability, 
sensitivity, and completeness.   

• Accuracy measures the correctness, or the closeness, between the true value and the quantity 
detected.  It is measured by calculating the percent recovery of known concentrations of 
spiked compounds that were introduced into the appropriate sample matrix.  Surrogate, LCS, 
and MS sample recoveries were used to measure accuracy for this project.  LCS and surrogate 
recovery criteria are defined in the QSM. 

• Precision measures the reproducibility of repetitive measurements.  It is measured by 
calculating the relative percent difference (RPD) between duplicate samples.  Laboratory 
duplicate samples, field duplicate samples, MS and matrix spike duplicate sample (MSD) 
sample pairs, and LCS and laboratory control sample duplicate (LCSD) pairs were used to 
measure precision for this project.  LCS/LCSD precision criteria are defined in the QSM and 
field duplicate precision criteria are defined in the ADEC Laboratory Data Review Checklist 
(water: ≤30%).  
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• Representativeness describes the degree to which data accurately and precisely represents site 
characteristics.  This is addressed in more detail in the following section(s). 

• Comparability describes whether two data sets can be considered equivalent with respect to 
the project goal.  This is addressed in more detail in the following section(s). 

• Sensitivity describes the lowest concentration that the analytical method can reliably 
quantitate, and is evaluated by verifying that the detected results and/or LODs meet the 
project-specific cleanup levels and/or screening levels. 

• Completeness describes the amount of valid data obtained from the sampling event(s).  It is 
calculated as the percentage of valid measurements compared to the total number of 
measurements.  The completeness goal for this project was set at 90 percent.   

 
In addition to these criteria for the six DQOs described above, sample collection and handling 
procedures and blank samples were reviewed to ensure overall data quality.  Sample collection 
forms were reviewed to verify that representative samples were collected and samples were 
without headspace (if applicable).  Sample handling was reviewed to assess parameters such as 
chain-of-custody (COC) documentation, the use of appropriate sample containers and 
preservatives, shipment cooler temperature, and method-specified sample holding times.  Blank 
samples were analyzed to detect potential field or laboratory cross-contamination.  Each of these 
parameters contributes to the general representativeness and comparability of the project data.  
The combination of evaluations of the above-mentioned parameters will lead to a determination of 
the overall project data completeness. 
  

1.2 Data Qualifiers 

Table B-2 below outlines general flagging criteria used for this project, listed in increasing severity, 
to indicate QC deficiencies.  Data are qualified pursuant to findings determined in the review of 
project data.   
 
Table B-2 – Data Qualifier Definitions 

Qualifier Definition 

ND The analyte was analyzed for, but not detected. 

J 
The analyte is considered an estimated value.  The analyte may be estimated due to its quantitation 
level (≥ DL and <LOQ), or it may signify that there is a QC deviation and the bias is unknown. 

J+ The analyte is considered an estimated value with a high-bias due to a QC deviation. 

J- The analyte is considered an estimated value with a low-bias due to a QC deviation. 

B 
The analyte is detected in an associated blank.  Result is less than 5x or 10x (for the common lab 
contaminants) the concentration.  Therefore, the result may be high-biased. 

R 
Analyte result is rejected because of deficiencies in meeting QC criteria and may not be used for 

decision making. 

DL – Detection limit; LOQ – limit of quantitation 
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1.3 Summary of Groundwater Samples 

A total of 20 groundwater samples, consisting of 17 project samples and three field duplicate 
samples, were collected from monitoring wells at the OU4 sites during 2016.  In addition, one 
MS/MSD sample was submitted for every analysis (minimum of one per 20 samples), a trip blank 
sample accompanied each cooler containing samples for volatile analyses, and equipment blank 
samples were collected to assess the potential for cross-contamination of the submersible pump.  
Samples were analyzed by the methods presented in Table B-1. 
 
All project and quality control samples were analyzed by ALS Environmental (ALS) of Kelso, 
Washington except for methane samples; methane samples were subcontracted to ALS of Simi 
Valley, California for analysis.  The project laboratory is validated by the State of Alaska through the 
Contaminated Sites Program and is Environmental Laboratory Accreditation Program (ELAP) certified.  
In addition, ALS is compliant with the DoD QSM for Environmental Laboratories, Version 5.0 (DoD, 
2013), for the methods employed for this project.  Note that United States Environmental Protection 
Agency (EPA) Methods 300.0 (sulfate) and RSK175 (methane) are not listed as CS analyses and, 
therefore, these methods are not certified by ADEC. 
 
Samples were shipped in two sample data groups (SDGs) and assigned the ALS report numbers 
K1607907 and K1612733.  A sample summary table (Table C-1) and analytical results table (Table 
C-2) are included in Appendix C.  Groundwater sample data quality is discussed in Section 2.   
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2.0 GROUNDWATER DATA QUALITY REVIEW 

This section presents the findings of the data quality review and the resulting data qualifications 
for groundwater samples.  All samples were analyzed by ALS and are included in two SDGs 
(K1607907 and K1612733).  See the associated ADEC Laboratory Data Review Checklists for more 
elaborate data quality descriptions.   
 

2.1 Sample Collection 

All monitoring wells were purged and sampled with submersible pumps employing dedicated 
Teflon-lined pump tubing, with the exception of those bulleted below.  Groundwater sampling 
activities were recorded on groundwater sample forms provided in Appendix A.  In addition, one 
equipment blank was collected from a decontaminated submersible pump during each sampling 
event to assess potential sampling cross-contamination.   

Groundwater sample collection forms were reviewed to ensure that well drawdown and 
groundwater parameters met the stabilization criteria identified in the ADEC Field Sampling 
Guidance (ADEC, 2016b) and the UFP-QAPP (FES, 2016), that all parameters met the low-flow 
sampling criteria (Puls and Barcelona, 1996), and that all groundwater levels were within the 
screened intervals at the time of sampling (when applicable).  All samples met stabilization criteria 
and all water levels were within the screened interval during sample collection, with the exception 
of those noted below.  No free product was measured. 

• 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 were purposely screened 
below the water table to investigate contaminants associated with different depths. 

• All deep-screened wells required thawing prior to sampling as they are set in permafrost.  
Dedicated heat trace cable is installed in each well.  A generator is used to power the cable 
and thaw the ice, which typically takes 3 to 4 days. 

• All samples were collected with a submersible pump except for the sample from well AP-5588 
(16FWOU411WG) and two samples from well AP-8063 (16FWOU412WG and 16FWOU419WG).  
These samples were collected with a peristaltic pump because the submersible pump would 
not fit into the wells due to damaged casings.   
 

Equipment blank contamination is discussed in Section 2.3; equipment blank contamination 
potentially impacts all project samples except samples from wells AP-5588 (16FWOU411WG) and 
AP-8063 (16FWOU412WG, 16FWOU419WG, and 16FWOU420WG) because these samples were 
collected with a peristaltic pump using new or dedicated tubing. 
 
When applicable, groundwater samples were inspected in the field, as well as upon receipt at the 
laboratory, to ensure sample vials did not contain headspace.  No headspace discrepancies were 
noted during sample collection or by the laboratory upon sample login. 
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2.2 Sample Handling 

The evaluation of proper sample handling procedures include verification of the following: correct 
COC documentation, appropriate sample containers and preservatives, cooler temperatures 
maintained within the ADEC-recommended temperature range (0 to 6 degrees Celsius [°C]), and 
sample analyses performed within method-specified holding times.  The following discrepancy was 
noted upon receipt at the laboratory. 

Documentation Discrepancy 

• The second COC page from cooler 071301 was not signed upon receipt at the laboratory.  The 
first page was signed and dated appropriately (report K1607907).  Samples were analyzed 
according to the methods described on the COC forms and data quality was not impacted by 
this laboratory documentation oversight.  
 

2.3  Blanks 

Method blanks, trip blanks, and equipment blanks were utilized to detect potential cross-
contamination of project samples.  Method blanks detect laboratory cross-contamination, trip 
blanks assess shipment and storage cross-contamination, and equipment blanks evaluate the 
potential for cross-contamination associated with wells that were sampled with non-dedicated 
submersible pumps.  The following blank contaminations were noted. 

Method Blanks 

Method blank samples were analyzed in every batch.  The following analytes were detected in 
method blank samples at concentrations less than the limit of quantitation (LOQ) and was also 
detected in associated project samples within five times (or ten times for common laboratory 
contaminants) the concentration detected in the method blank.  Consequently, these analytical 
results were qualified (B) as potential laboratory cross-contamination.  In all cases, impact to data 
quality was minor as the affected results were either less than the ADEC cleanup level they were 
used to monitor natural attenuation processes (where results are evaluated by order of magnitude 
concentration changes).  See the associated ADEC Checklists for more detailed discussion. 

K1607907 

• Iron: equipment blank sample 16OU413WQ  

• Chromium: equipment blank sample 16FWOU413WQ 

• Silver: 16FWOU401WG, 16FWOU402WG, and 16FWOU407WG 

• Naphthalene: 16FWOU401WG and 16FWOU402WG 

• n-Butylbenzene: 16FWOU403WG 

K1612733 

• Chloroform: 16FWOU415WG and trip blank sample 16FWOU424WQ.   
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• Methylene Chloride: 16FWOU415WG, 16FWOU417WG, 16FWOU418WG, 16FWOU419WG, 
16FWOU420WG, and trip blank sample 16FWOU424WQ 

Trip Blanks 

Trip blank samples were shipped in every cooler containing samples for volatile analyses.  The 
following analyte was detected in the specified trip blank sample at a concentration less than the 
LOQ and was also detected in associated project samples within five times (or ten times for 
common laboratory contaminants) the concentration detected in the trip blank.  Consequently, 
these analytical results were qualified (B) as potential storage/travel cross-contamination.  In all 
cases, impact to data quality was minor as the affected results were less than the ADEC cleanup 
level.  See the associated ADEC Checklist for more detailed discussion. 

K1607907 (trip blank 16FWOU413WQ) 

• Chloromethane: 16FWOU402WG, 16FWOU403WG, 16FWOU404WG, 16FWOU405WG, 
16FWOU408WG, 16FWOU409WG, 16FWOU410WG, and 16FWOU412WG 

Equipment Blanks 

Two equipment blank samples were collected to evaluate the potential for submersible pump 
cross-contamination; one was collected during the July sampling event (16FWOU413WQ) and one 
was collected during the October sampling event (16FWOU423WQ).  The results of these 
equipment blank samples were compared against results of project samples collected at the 
landfill.  Analytes that were detected in equipment blank samples that resulted in data qualification 
are discussed below.  Equipment blanks are further discussed in associated ADEC Checklists.  
Sample results of the wells not sampled with a submersible pump (Section 2.1; third bullet) were 
excluded from evaluation. 

The following analytes were detected in equipment blank samples at a concentration less than the 
LOQ and were also detected in associated project samples within five times (or ten times for 
common laboratory contaminants) the concentration detected in the equipment blank.  
Consequently, these analytical results were qualified (B) as potential sampling cross-contamination.  
In all cases, impact to data quality was minor as the affected results were either less than the 
ADEC cleanup level or were used to monitor natural attenuation processes (where results are 
evaluated by order of magnitude concentration changes).  

K1612733 (equipment blank 16FWOU413WQ) 

• Toluene: 16FWOU401WG, 16FWOU402WG, 16FWOU409WG, and 16FWOU410WG 

• Acetone: 16FWOU410WG 

• Ethylbenzene: 16FWOU402WG and 16FWOU404WG 

• o-Xylene: 16FWOU401WG and 16FWOU402WG 

K1612733 (equipment blank 16FWOU423WQ) 

• Sulfate: 16FWOU415WG, 16FWOU416WG, and 16FWOU418WG 
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• Antimony: 16FWOU415WG, 16FWOU416WG, 16FWOU417WG, 16FWOU418WG, 
16FWOU421WG, and 16FWOU422WG 

• Barium: 16FWOU421WG 

• Chromium: 16FWOU416WG, 16FWOU417WG, 16FWOU418WG, 16FWOU421WG, and 
16FWOU422WG 

• Cobalt: 16FWOU416WG and 16FWOU417WG 

• Copper: 16FWOU416WG 

• Lead: 16FWOU416WG and 16FWOU417WG 

• Nickel: 16FWOU416WG, 16FWOU417WG, and 16FWOU418WG 

• Zinc: 16FWOU416WG and 16FWOU417WG 

• Cadmium: 16FWOU415WG and 16FWOU417WG 

• Toluene: 16FWOU415WG, 16FWOU418WG, 16FWOU421WG, and 16FWOU422WG 

• 1,2,4-Trimethylbenzene: 16FWOU421WG 

• Chloromethane: 16FWOU415WG, 16FWOU416WG, 16FWOU417WG, 16FWOU418WG, 
16FWOU421WG, and 16FWOU422WG 

• m,p-Xylene and o-Xylene:  16FWOU421WG 
 

2.4  Laboratory Control Samples 

The LCS/LCSD samples were prepared by adding spike compounds to blank samples in order to 
assess laboratory extraction and instrumentation performance.  The performance of a LCS sample 
is a requirement for every QC batch to evaluate recovery accuracy.  In addition, an LCSD is 
required for all Alaska fuel methods to evaluate batch precision.  For QC batches that do not 
contain an LCSD, precision is evaluated by performing a sample duplicate, which is further 
discussed in Section 2.5. 
 
All LCS and/or LCSD samples were performed, as required.  The accuracy of analyte recoveries for 
LCS samples, and precision of the LCS/LCSD sample pair (when applicable), was evaluated.  No 
LCS and/or LCSD accuracy or precision discrepancies requiring qualifications were noted. 
 

2.5  Matrix Spike Samples and Sample Duplicates 

MS samples were prepared by adding spike compounds to project samples in order to assess 
potential matrix interference.  The performance of a MS sample analysis is a requirement in every 
QC batch, at a minimum frequency of 1 for every 20 samples, to evaluate recovery accuracy.  In 
addition, precision of each QC batch was evaluated by performing either an MSD sample analysis 
or a sample duplicate analysis and calculating the RPD.  All QC batches associated with OU4 sites 
have met these criteria, except for the batch listed below. 

• Sulfate QC batch: 266582 (report K1607907). 



   
Fairbanks Environmental Services  Page B-11 

Although potential sample matrix interference cannot be examined in the above listed QC batch, 
acceptable LCS recoveries indicate that the analytical batch was operating within the control 
criteria.  Precision in this batch also was evaluated from the analysis of an MSD, LCSD, or duplicate 
sample. 

 
The accuracy of the analyte recoveries, and the precision of the MS/MSD or laboratory duplicate 
pairs, was evaluated.  The MS/MSD recovery and/or RPD exceedances requiring qualifications are 
summarized below.   

• The nickel MS sample prepared from 16FWOU409WG contained in extraction batch 267288 
recovered below the control limits (84% vs. 85-117%) (report K1607907).  The nickel results 
in parent sample 16FWOU409WG and associated field duplicate sample 16FWOU410WG were 
qualified (J-) as estimates with a low bias due to the low recovery.  Impact to the results is 
negligible as the failure was marginal (1% low) and the detections were greater than one 
order of magnitude below the ADEC cleanup level. 

• The volatile organic compound (VOC) MS and/or MSD samples prepared from 16FWOU409WG 
contained in extraction batch KWG1605891 recovered below the control limits for 
bromodichloromethane (78% vs. 79-125%), trans-1,3-dichloropropene (both 72% vs. 73-
127%), dibromochloromethane (66% and 68% vs. 74-126%), and bromoform (63% vs. 66-
130%) (report K1607907).  The bromodichloromethane, trans-1,3-dichloropropene, 
dibromochloromethane, and bromoform results in parent sample 16FWOU409WG and 
associated field duplicate sample 16FWOU410WG were qualified (J-) as estimates with a low 
bias due to the low recoveries.  Impact to the results is negligible as the non-detect LODs were 
at least one order of magnitude below the ADEC cleanup levels. 

• The SVOC MS/MSD samples prepared from 16FWOU409WG contained in extraction batch 
KWG1605895 recovered below the control limits for 3,3’-dichlorobenzidine (19% and 24% vs. 
27-129%) (report K1607907).  The 3,3-dichlorobenzidine results in parent sample 
16FWOU409WG and associated field duplicate sample 16FWOU410WG were qualified (J-) as 
estimates with a low bias due to the low recoveries.  Although the 3,3-dichlorobenzidine results 
may be biased low and the non-detect LODs are greater than the ADEC cleanup level, impact 
to the project is negligible as the analyte is not a contaminant of concern at this petroleum 
release site.   
 

2.6  Surrogate Recovery 

Surrogate compounds were added to project samples by the laboratory prior to analysis, in 
accordance with method requirements.  Surrogate recoveries were then calculated as percentages 
and reported by the laboratory as a measure of analytical extraction efficiency.  The following 
surrogate recovery discrepancy that resulted in data qualification was noted. 

• VOC surrogate 4-bromofluorobenzene recovered below the control limits (85-114%) in sample 
16FWOU402WG (84%) (report K1609707).  The VOC analytes associated with this surrogate 
(1,1,2,2-tetrachloroethane, bromobenzene, n-propylbenzene, 1,2,3-trichloropropane, 2-
chlorotoluene, 1,3,5-trimethylbenzene, 2-chlorotoluene, 1,3,5-trimethylbenzene, 4-



   
Fairbanks Environmental Services  Page B-12 

chlorotoluene, tert-butylbenzene, 4-isopropyltoluene, 1,3-dichlorobenzene, 1,4-
dichlorobenzene, n-butylbenzene, 1,2-dichlorobenzene, 1,2-dibromo-3-chloropropane, 1,2,4-
trichlorobenzene, hexachlorobutadiene, naphthalene, and 1,2,3-trichlorobenzene) were 
qualified (J-) as estimates with a low bias due to the low surrogate recovery.  Impact to the 
results is negligible as the recovery failure was marginal (1% low) and most detections or non-
detect LODs were a minimum of one order of magnitude below the ADEC cleanup level or no 
cleanup level was established.  The exception is 1,2,3-trichloropropane, which had a non-
detect LOD above the cleanup level; however, this analyte is not a site contaminant of 
concern. 
 

2.7 Field Duplicates 

Three field duplicate samples were collected and submitted to the laboratory as blind samples 
during groundwater sampling operations at the OU4 sites.  Field duplicate samples were collected 
at a minimum frequency of 10 percent for each analytical method, and for each SDG, which meets 
the requirements of the UFP-QAPP. 

 
All detected result for the primary and field duplicate samples are summarized in Table B-3 
on the following pages.  Non-detect field duplicate results are also presented for OU4 
contaminants of concern.   
 
In the case where a result was non-detect, the LOD was used for RPD calculation purposes.  The 
non-detect results are identified with “ND” and the LOD in brackets.  If both results of the field 
duplicate pair were less than the LOQ (i.e., J-flagged or non-detect), the RPD was calculated but 
the comparison criterion is not applicable.  All field duplicate sample results were within the ADEC 
criterion of ≤30% and, therefore, are considered comparable, with the exception of bis(2-
ethylhexyl)phthalate in field duplicate pair 16FWOU409WG/16FWOU410WG and 1,1,2,2-
tetrachloroethane in field duplicate pair 16FWOU419WG/16FWOU420WG.  Impact to the results is 
negligible as the detections were consistent with historical concentrations observed for the affected 
wells. 
 
Field duplicate results for other analytes (non-contaminants of concern) for OU4 sites are 
compared and qualified, as appropriate, in the associated ADEC Laboratory Data Review Checklists 
at the end of Appendix B.   
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Table B-3 – Groundwater Field Duplicate Sample Results Evaluation 

Analyte Method 
Primary 

16FWOU401WG    
AP-10257MW2 

Field Duplicate 
16FWOU402WG      

AP-50502 

RPD, 
% 

Comparable 
Criteria Met?1 

Antimony SW6020A 0.433  [0.012] 0.456  [0.012] 5 YES 
Arsenic SW6020A 1.6  [0.3] 1.5  [0.3] 6 YES 
Barium SW6020A 387  [0.025] 388  [0.025] 0 YES 
Beryllium SW6020A 0.023  [0.02] 0.019  [0.02] J 19 YES 
Cadmium SW6020A 0.432  [0.02] 0.408  [0.02] 6 YES 
Chromium SW6020A 1.39  [0.05] 1.38  [0.05] 1 YES 
Cobalt SW6020A 20.1  [0.02] 20  [0.02] 0 YES 
Copper SW6020A 3.74  [0.05] 3.81  [0.05] 2 YES 
Lead SW6020A 0.091  [0.01] 0.095  [0.01] 4 YES 
Nickel SW6020A 71.3  [0.05] 70  [0.05] 2 YES 
Selenium SW6020A 0.9  [1] J 0.7  [1] J 25 Not applicable 
Silver SW6020A 0.011  [0.01] J 0.009  [0.01] J 20 Not applicable 
Vanadium SW6020A 2.73  [0.05] 2.72  [0.05] 0 YES 
Zinc SW6020A 50.7  [0.5] 51  [0.5] 1 YES 
Methane RSK175 1400  [0.63] 1500  [0.63] 7 YES 
Sulfate E300.0 3.4  [0.2] 3.4  [0.2] 0 YES 
Iron SW6010C 8130  [10] 8040  [10] 1 YES 
1,1,2,2-
Tetrachloroethane SW8260C ND  [0.2] ND  [0.2] 0 Not applicable 

1,1,2-Trichloroethane SW8260C ND  [0.4] ND  [0.4] 0 Not applicable 
1,2,4-Trimethylbenzene SW8260C 2.2  [0.2] 2  [0.2] 10 YES 
1,2-Dichloroethane SW8260C 0.3  [0.15] J 0.27  [0.15] J 11 Not applicable 
1,3,5-Trimethylbenzene SW8260C 0.33  [0.2] J 0.32  [0.2] J 3 Not applicable 
4-Isopropyltoluene SW8260C 0.31  [0.2] J 0.25  [0.2] J 21 Not applicable 
Benzene SW8260C 29  [0.1] 28  [0.1] 4 YES 
Chloromethane SW8260C ND  [0.2] 0.11  [0.2] J 58 Not applicable 
cis-1,2-Dichloroethene SW8260C 6.6  [0.2] 6.6  [0.2] 0 YES 
Ethylbenzene SW8260C ND  [0.1] 0.05  [0.1] J 67 Not applicable 
Isopropylbenzene SW8260C 2.1  [0.2] 1.9  [0.2] J 10 YES 
Naphthalene SW8260C 0.16  [0.3] J 0.17  [0.3] J 6 Not applicable 
n-Butylbenzene SW8260C 0.44  [0.1] J 0.43  [0.1] J 2 Not applicable 
n-Propylbenzene SW8260C 0.77  [0.2] J 0.74  [0.2] J 4 Not applicable 
o-Xylene SW8260C 0.45  [0.2] J 0.43  [0.2] J 5 Not applicable 
sec-Butylbenzene SW8260C 1.2  [0.1] J 1.1  [0.1] J 9 Not applicable 
tert-Butylbenzene SW8260C 0.12  [0.2] J 0.11  [0.2] J 9 Not applicable 
Toluene SW8260C 0.23  [0.1] J 0.25  [0.1] J 8 Not applicable 
trans-1,2-Dichloroethene SW8260C 1.1  [0.2] 1.1  [0.2] 0 YES 
Trichloroethene (TCE) SW8260C 0.15  [0.1] J 0.14  [0.1] J 7 Not applicable 
Vinyl chloride SW8260C 0.12  [0.1] J 0.12  [0.1] J 0 Not applicable 
Xylene, Isomers m & p SW8260C 2.1  [0.2] 2  [0.2] 5 YES 
bis-(2-
Ethylhexyl)phthalate SW8270D-LL ND  [1.9] ND  [1.9] 0 Not applicable 
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Table B-3 – Groundwater Field Duplicate Sample Results Evaluation (cont.) 

Analyte Method 
Primary  

16FWOU409WG    
AP-65322 

Field Duplicate  
16FWOU410WG     

AP-60602 

RPD, 
% 

Comparable 
Criteria Met?1 

Antimony SW6020A 1.45  [0.012] 1.31  [0.012] 10 YES 
Arsenic SW6020A 1.1  [0.3] 1.1  [0.3] 0 YES 
Barium SW6020A 251  [0.025] 253  [0.025] 1 YES 
Beryllium SW6020A 0.037  [0.02] 0.03  [0.02] 21 YES 
Cadmium SW6020A 0.017  [0.02] J 0.011  [0.02] J 43 Not applicable 
Chromium SW6020A 2.67  [0.05] 2.54  [0.05] 5 YES 
Cobalt SW6020A 0.247  [0.02] 0.211  [0.02] 16 YES 
Copper SW6020A 5.14  [0.05] 4.6  [0.05] 11 YES 
Lead SW6020A 2.09  [0.01] 1.94  [0.01] 7 YES 
Nickel SW6020A 2.51  [0.05] 1.98  [0.05] 24 YES 
Vanadium SW6020A 3.19  [0.05] 3.29  [0.05] 3 YES 
Zinc SW6020A 24.6  [0.5] 21  [0.5] 16 YES 
Methane RSK175 1200  [0.63] 1300  [0.63] 8 YES 
Sulfate E300.0 4.9  [0.2] 5  [0.2] 2 YES 
Iron SW6010C 28900  [10] 30300  [10] 5 YES 
1,1,2,2-
Tetrachloroethane SW8260C ND  [0.2] ND  [0.2] 0 Not applicable 

1,1,2-Trichloroethane SW8260C ND  [0.4] ND  [0.4] 0 Not applicable 
1,1-Dichloroethane SW8260C 0.13  [0.2] J 0.12  [0.2] J 8 Not applicable 
1,2-Dichloroethane SW8260C 0.28  [0.15] J 0.29  [0.15] J 4 Not applicable 
Acetone SW8260C ND  [10] 4.1  [10] J 84 Not applicable 
Benzene SW8260C 13  [0.1] 13  [0.1] 0 YES 
Carbon disulfide SW8260C ND  [0.2] 0.07  [0.2] J 96 Not applicable 
Chloroform SW8260C 0.11  [0.2] J 0.09  [0.2] J 20 Not applicable 
Chloromethane SW8260C 0.1  [0.2] J 0.18  [0.2] J 57 Not applicable 
cis-1,2-Dichloroethene SW8260C 3  [0.2] 3.1  [0.2] 3 YES 
Dichlorodifluoromethane SW8260C 0.68  [0.2] 0.65  [0.2] 5 YES 
Toluene SW8260C 0.21  [0.1] J 0.19  [0.1] J 10 Not applicable 
trans-1,2-Dichloroethene SW8260C 0.4  [0.2] J 0.42  [0.2] J 5 Not applicable 
Trichloroethene (TCE) SW8260C ND  [0.1] ND  [0.1] 0 Not applicable 
Vinyl chloride SW8260C 0.2  [0.1] J 0.22  [0.1] J 10 Not applicable 
bis-(2-
Ethylhexyl)phthalate SW8270D-LL 10  [1.9] 23  [1.9] 79 NO 

Dimethyl phthalate SW8270D-LL 2.5  [2] J 1.8  [2] J 33 Not applicable 
Phenol SW8270D-LL 0.76  [0.5] J ND  [0.5] 41 Not applicable 
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Table B-3 – Groundwater Field Duplicate Sample Results Evaluation (cont.) 

Analyte Method 
Primary 

16FWOU419WG  
AP-80633 

Field Duplicate 
16FWOU420WG 

AP-60603 

RPD, 
% 

Comparable 
Criteria Met?1 

Antimony SW6020A 0.118  [0.025] 0.106  [0.025] 11 YES 
Arsenic SW6020A 2.57  [0.13] 2.77  [0.13] 7 YES 
Barium SW6020A 713  [0.025] 748  [0.025] 5 YES 
Beryllium SW6020A 0.021  [0.02] 0.025  [0.02] 17 YES 
Cadmium SW6020A 0.02  [0.01] J ND  [0.01] 67 Not applicable 
Chromium SW6020A 1.16  [0.05] 1.09  [0.05] 6 YES 
Cobalt SW6020A 0.135  [0.02] 0.131  [0.02] 3 YES 
Copper SW6020A 0.25  [0.1] 0.25  [0.1] 0 YES 
Lead SW6020A 0.12  [0.01] 0.119  [0.01] 1 YES 
Nickel SW6020A 0.91  [0.1] 0.8  [0.1] 13 YES 
Thallium SW6020A 0.007  [0.01] J ND  [0.01] 35 Not applicable 
Vanadium SW6020A 2.6  [0.1] 2.54  [0.1] 2 YES 
Zinc SW6020A 86.6  [0.25] 82.9  [0.25] 4 YES 
Methane RSK175 650  [0.63] 680  [0.63] 5 YES 
Sulfate E300.0 131  [1] 137  [1] 4 YES 
Iron SW6010C 53100  [8] 53400  [8] 1 YES 
1,1,2,2-
Tetrachloroethane SW8260C 34  [0.2] 25  [0.2] 31 NO 

1,1,2-Trichloroethane SW8260C 0.71  [0.4] 0.58  [0.4] 20 YES 
1,1-Dichloroethane SW8260C 0.87  [0.2] 0.77  [0.2] 12 YES 
1,2,3-Trichlorobenzene SW8260C 0.11  [0.4] J ND  [0.4] 114 Not applicable 
1,2,4-Trichlorobenzene SW8260C 0.16  [0.3] J 0.1  [0.3] J 46 Not applicable 
1,2,4-Trimethylbenzene SW8260C 0.09  [0.2] J 0.07  [0.2] J 25 Not applicable 
1,2-Dichloroethane SW8260C 1.8  [0.15] 1.6  [0.15] 12 YES 
1,2-Dichloropropane SW8260C 0.19  [0.2] J ND  [0.2] 5 Not applicable 
Benzene SW8260C 2.4  [0.1] 2.2  [0.1] 9 YES 
Chloroethane SW8260C 0.38  [0.2] J 0.26  [0.2] J 38 Not applicable 
Chloromethane SW8260C 0.19  [0.2] J 0.39  [0.2] J 69 Not applicable 
cis-1,2-Dichloroethene SW8260C 110  [1] 93  [1] 17 YES 
Dichlorodifluoromethane SW8260C 2  [0.2] 1.9  [0.2] 5 YES 
Ethylbenzene SW8260C 0.21  [0.1] J 0.16  [0.1] J 27 Not applicable 
Hexachlorobutadiene SW8260C 0.21  [0.3] J ND  [0.3] 35 Not applicable 
Methylene chloride SW8260C 0.12  [0.2] J 0.15  [0.2] J 22 Not applicable 
n-Butylbenzene SW8260C 0.09  [0.1] J 0.06  [0.1] J 40 Not applicable 
o-Xylene SW8260C 0.18  [0.2] J 0.19  [0.2] J 5 Not applicable 
Tetrachloroethene 
(PCE) SW8260C 0.21  [0.2] J 0.16  [0.2] J 27 Not applicable 

Toluene SW8260C 1  [0.1] 1.2  [0.1] 18 YES 
trans-1,2-Dichloroethene SW8260C 14  [0.2] 12  [0.2] 15 YES 
Trichloroethene (TCE) SW8260C 29  [0.1] 25  [0.1] 15 YES 
Vinyl chloride SW8260C 1.3  [0.1] 1.3  [0.1] 0 YES 
Xylene, Isomers m & p SW8260C 0.5  [0.2] 0.5  [0.2] 0 YES 
bis-(2-
Ethylhexyl)phthalate SW8270D-LL ND  [2.4] ND  [2.4] 0 Not applicable 

All results are in micrograms per liter (µg/L), except for sulfate, which is in milligrams per liter (mg/L).  Non-detected 
(ND) results are shown with limits of detection (LODs) in brackets, which are used for relative percent difference (RPD) 
calculations.   
1 – RPD of ≤30 percent was used for evaluating water-matrix field duplicate samples. 
2 – The samples are associated with report K1607907. 
3 – The samples are associated with report K1612733. 
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2.8 Additional Quality Control Discrepancies 

Additional QC samples and procedures not discussed in the preceding sections of this CDQR are 
evaluated if deviations are noted by the laboratory in the case narratives.  Additional QC 
samples/procedures may include, but are not limited to, instrument tuning, initial calibration 
verification (ICV) samples, continuing calibration verification (CCV) samples, and internal standards. 
 
Several QC discrepancies were noted by the laboratory; however, only the discrepancies resulting in 
data qualification are described below.  All discrepancies are discussed in detail in associated ADEC 
Laboratory Data Review Checklists.     

• VOC CCV sample KWG1605890-2 associated with analytical batch KWG1605890 recovered 
below the control limit (± 20% recovery or drift) for bromoform (-21%) (report K1607907).  
All samples included in this SDG are associated with this batch and the bromoform results were 
qualified (J-) as estimates with a low bias.  Impact to the results is negligible as the % drift 
failure was marginal (1% low) and the non-detect LODs were greater than two orders of 
magnitude below the cleanup level. 

• The SVOC ICV sample associated with initial calibration CAL14822 recovered below the control 
limit (± 20% recovery or drift) for bis(2-chloroisopropyl) ether (-22%) (report K1607907).  All 
samples included in this SDG are associated with this calibration and the bis(2-chloroisopropyl) 
ether results were qualified (J-) as estimates with a low bias.  Impact to the results is 
negligible as recovery failure was marginal (2% low), no ADEC cleanup level is established, 
and the analyte is not a contaminant of concern. 

• VOC CCV sample KWG1609849-2 associated with analytical batch KWG1609849 recovered 
above the control limit (± 20% recovery or drift) for bromomethane (+32%), chloroethane 
(+23%), cis-1,2-dichloroethene (+22%), bromochloromethane (+23%), and 1,1,2,2-
tetrachloroethane (+23%) (report K1612733).  All samples including in this SDG are associated 
with this batch and the following detected results were qualified (J+) as estimates with a high 
bias:  chloroethane in samples 16FWOU417WG, 16FWOU419WG, and 16FWOU420WG; cis-1,2-
dichloroethene in samples 16FWOU415WG, 16FWOU416WG, 16FWOU417WG, 
16FWOU418WG, 16FWOU419WG, 16FWOU420WG, 16FWOU421WG, and 16FWOU422WG; 
and 1,1,2,2-tetrachloroethane in samples 16FWOU417WG, 16FWOU419WG, and 
16FWOU420WG.  Impact to data is negligible as the results may be high-biased yet the 
majority of the detections were less than the ADEC cleanup levels.  The exceptions are cis-1,2-
dichloroethene and 1,1,2,2-tetrachloroethane in field duplicate pair 
16FWOU419WG/16FWOU420WG, which have detections greater than the cleanup levels.  
However, impact to the project is negligible as the cis-1,2-dichloroethene and 1,1,2,2-
tetrachloroethane results are consistent with historic results for this well (AP-8063). 
 

2.9 Analytical Sensitivity 

Several project data analytes were reported above the DL but below the LOQ and were thus 
qualified as estimates due to the unknown accuracy of the analytical method at those 
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concentrations.  These data qualifications are not reported again in this CDQR, but they are noted 
with a “J” in the associated results table in Appendix C.   
 
Analytical sensitivity was evaluated to verify that LODs met the applicable cleanup level for non-
detect results.  1,2,3-Trichloropropane and 1,2-dibromoethane (EDB) in all samples analyzed by 
8260C and 3,3’-dichlorobenzidine, benzo(a)pyrene, dibenzo(a,h)anthracene, n-nitrosodi-n-
propylamine, and pentachlorophenol in all samples analyzed by 8270D-LL did not meet applicable 
ADEC groundwater cleanup levels listed in 18 AAC 75.345 (ADEC, 2016a).  These analytes may not 
be detected, if present, at the respective cleanup level.  However, impact to the project is not 
significant as the affected analytes are not OU4 contaminants of concern. 
 
All analytes that are non-detect with LODs elevated above cleanup levels are identified with gray 
shading in the results table (Table C-2) presented in the Annual Sampling Report. 
 

2.10 Summary of Qualified Results 

Overall, the review process deemed the groundwater project data acceptable for use.  Several 
results were qualified as estimates; however, data quality impact is minor and no data were 
rejected pursuant to FES’s data quality review.   
 
Table B-4 below summarizes the qualified 2016 groundwater results associated with the sampling 
event at the OU4 sites, including the associated sample numbers, analytes, and the reason for 
qualification.   
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Table B-4 – Summary of Groundwater Data Qualifications 
SDG Sample Numbers Analytes Qualification Explanation 

K1607907 

16FWOU413WQ Iron 

B Method blank 
contamination 

16FWOU401WG 
16FWOU402WG 
16FWOU407WG 

Silver 

16FWOU401WG 
16FWOU402WG 

Naphthalene (VOC) 

16FWOU403WG n-Butylbenzene 
16FWOU402WG 
16FWOU403WG 
16FWOU404WG 
16FWOU405WG 
16FWOU408WG 
16FWOU409WG 
16FWOU410WG 
16FWOU412WG 

Chloromethane B Trip blank 
contamination 

16FWOU401WG 
16FWOU402WG 
16FWOU409WG 
16FWOU410WG 

Toluene 

B Equipment blank 
contamination 

16FWOU410WG Acetone 
16FWOU402WG 
16FWOU404WG 

Ethylbenzene 

16FWOU401WG 
16FWOU402WG 

o-Xylene 

16FWOU409WG 
16FWOU410WG 

Nickel 
Bromodichloromethane 

trans-1,3-Dichloropropene 
Dibromochloromethane 

Bromoform 
3,3’-Dichlorobenzidine 

J- Low-biased MS and/or 
MSD recovery 

16FWOU402WG 

1,1,2,2-Tetrachloroethane 
Bromobenzene 

n-Propylbenzene 
1,2,3-Trichloropropane 

2-Chlorotoluene 
1,3,5-Trimethylbenzene 

2-Chlorotoluene 
1,3,5-Trimethylbenzene 

4-Chlorotoluene 
tert-Butylbenzene 
4-Isopropyltoluene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 

1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene (VOC) 

1,2,3-Trichlorobenzene 

J- Low-biased surrogate 
recovery 

16FWOU409WG 
16FWOU410WG 

bis(2-Ethylhexyl) phthalate J Field duplicate 
imprecision 

16FWOU401WG 
16FWOU402WG 
16FWOU403WG 
16FWOU404WG 
16FWOU405WG 
16FWOU406WG 
16FWOU407WG 
16FWOU408WG 
16FWOU409WG 
16FWOU410WG 
16FWOU411WG 
16FWOU412WG 
16FWOU413WQ 
16FWOU414WQ 

Bromoform J- Low-biased CCV recovery 

bis(2-chloroisopropyl) ether J- Low-biased ICV recovery 
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Table B-4 – Summary of Groundwater Data Qualifications (cont.) 
SDG Sample Numbers Analytes Qualification Explanation 

K1612733 

16FWOU415WG 
16FWOU424WQ 

Chloroform 

B Method blank 
contamination 

16FWOU415WG 
16FWOU417WG 
16FWOU418WG 
16FWOU419WG 
16FWOU420WG 
16FWOU424WQ 

Methylene chloride 

16FWOU415WG 
16FWOU416WG 
16FWOU418WG 

Sulfate 

B Equipment blank 
contamination 

16FWOU415WG 
16FWOU416WG 
16FWOU417WG 
16FWOU418WG 
16FWOU421WG 
16FWOU422WG 

Antimony 
Chloromethane 

16FWOU421WG 

Barium 
1,2,4-Trimethylbenzene 

m,p-Xylene 
o-Xylene 

16FWOU416WG 
16FWOU417WG 
16FWOU418WG 
16FWOU421WG 
16FWOU422WG 

Chromium 

16FWOU416WG 
16FWOU417WG 

Cobalt 
Lead 
Zinc 

16FWOU416WG Copper 
16FWOU416WG 
16FWOU417WG 
16FWOU418WG 

Nickel 

16FWOU415WG 
16FWOU417WG 

Cadmium 

16FWOU415WG 
16FWOU418WG 
16FWOU421WG 
16FWOU422WG 

Toluene 

16FWOU419WG 
16FWOU420WG 

1,1,2,2-Tetrachloroethane J Field duplicate 
imprecision 

16FWOU417WG 
16FWOU419WG 
16FWOU420WG 

Chloroethane 

J+ High-biased CCV recovery 

16FWOU415WG 
16FWOU416WG 
16FWOU417WG 
16FWOU418WG 
16FWOU419WG 
16FWOU420WG 
16FWOU421WG 
16FWOU422WG 

cis-1,2-Dichloroethene 

16FWOU417WG 
16FWOU419WG 
16FWOU420WG 

1,1,2,2-Tetrachloroethane 

 

2.11 Completeness 

Completeness scores were calculated for each analytical method employed for the project.  Scores 
were obtained by assigning points to 13 different data quality categories during the review 
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process.  A maximum of 10 points was awarded for each category; points were based on the 
number of samples successfully meeting data quality objectives for that category.  Points were 
subtracted when failure to meet DQOs resulted in data qualification or data rejection.  The scores 
were then summed to determine the total points for a method, and completeness scores were 
determined as follows: (total points received)/(total points possible) x 100.   
 
A breakdown of the points received for each category and method is shown in Table B-5 below.  
All OU4 site data quality categories met the completeness criteria of 90 percent established in the 
QAPP for the sampling events.  No data were rejected pursuant to the data quality review, and all 
data may be used, as qualified, for the purposes of the 2016 OU4 Annual Sampling Report. 

 
 

Table B-5 – Completeness Scores for Groundwater Samples 

Data Quality Category 
Points 
VOC 

Points 
SVOC 

Points 
Methane 

Points 
Total 

Metals 

Points 
Fe 

Points 
Sulfate 

Sample Collection 10 10 10 10 10 10 

COC Documentation 10 10 10 10 10 10 

Sample Containers/ 
Preservation 10 10 10 10 10 10 

Cooler Temperature 10 10 10 10 10 10 

Holding Times 10 10 10 10 10 10 

Method Blanks 9 10 10 9 9 10 

Trip Blanks 9 NA 10 NA NA NA 

Equipment Blank 9 10 10 9 10 9 

LCS/LCSD Recovery & RPD 10 10 10 10 10 10 

MS/MSD Recovery & RPD 9 9 10 9 10 10 

Surrogate Recovery 9 10 NA NA NA NA 

Field Duplicate 9 9 10 10 10 10 

Sensitivity (DL/LOD) 9 9 10 10 10 10 

Total Points Received 123 117 120 107 109 109 

Total Points Possible 130 120 120 110 110 110 

Percent Completeness 95 98 100 97 99 99 

NA – not applicable  



   
Fairbanks Environmental Services  Page B-21 

3.0 REFERENCES 

Alaska Department of Environmental Conservation (ADEC), 2016a.  18 AAC 75, Oil and Other 
Hazardous Substances Pollution Control.  May 8. 

ADEC, 2016b.  Field Sampling Guidance.  March. 

ADEC, 2009. Technical Memorandum 06-002, Environmental Laboratory Data and Quality 
Assurance Requirements.  March. 

Department of Defense (DoD), 2013.  DoD Quality Systems Manual for Environmental 
Laboratories, Version 5.0.  July.  

FES, 2016.  Final Postwide Uniform Federal Policy for Quality Assurance Project Plans, Fort 
Wainwright, Alaska.  August.  

Puls, R.W. and M. J. Barcelona, 1996.  Low-Flow (Minimal Drawdown) Ground-Water Sampling 
Procedures.  EPA/540/S-95/504.  April. 

 



Version 2.7                                                    Page 1 of 12                                                                       1/10 

Laboratory Data Review Checklist 
 

 
Completed by:  
 
Title:   Date:  
 
CS Report Name: Report Date:   
 
Consultant Firm: 
 
Laboratory Name: Laboratory Report Number: 
 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 
Yes No NA (Please explain.)  Comments:  

 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 
Yes No NA (Please explain.)  Comments:  

  
2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
Yes  No NA (Please explain.)  Comments:  

 
b. Correct analyses requested? 

Yes No NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 
Yes No NA (Please explain.)  Comments:  

  

Rachel James 

Chemist, Argon, Inc.  12/26/2016 

Ft. Wainwright OU4 10/21/2016 

Fairbanks Environmental Services 

ALS – Kelso, WA K1607907 

108.38.070.03       

Yes; however, EPA Method 300.0 and RSK175 are not listed as CS analyses. 

Samples for methane analysis by RSK175 were transferred to ALS in Simi Valley, California.  

The second COC page from cooler 071301 was not signed upon receipt at the laboratory.  The first 
page was signed and dated appropriately.  Data quality was not impacted by this laboratory 
oversight. 

      

All coolers arrived at the laboratory containing temperature blanks with readings within the ADEC 
recommended temperature range of 0° to 6°C.  
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b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.)  Comments:  

 
c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

Yes No NA (Please explain.)  Comments:  

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

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

Yes No NA (Please explain.)  Comments:  

 
e. Data quality or usability affected? (Please explain.) 

Comments: 

 
4. Case Narrative 

a. Present and understandable? 
Yes No NA (Please explain.)  Comments:  

 
b. Discrepancies, errors or QC failures identified by the lab? 

Yes No NA (Please explain.)  Comments:  

 

      

      

The laboratory did not note any discrepancies.   

No data quality or usability was affected by the sample receipt documentation. 

      

The case narrative described elevated LODs discussed below in 5d, LCS/LCSD and MS/MSD 
exceptions discussed below in 6d, and surrogate exceptions discussed below in 6c.  It also 
discussed ICV and CCV exceptions and manual integrations, which are discussed here. 
 
VOC CCV sample KWG1605890-2 associated with analytical batch KWG1605890 recovered 
below the control limit (± 20% recovery or drift) for bromoform (-21%).  All samples are 
associated with this batch and the bromoform results were qualified (J-) as estimates with a low 
bias.  Impact to the results is negligible as the % drift failure was marginal (1% low) and the non-
detect LODs were greater than two orders of magnitude below the cleanup level. 
 
The SVOC ICV sample associated with initial calibration CAL14822 recovered below the control 
limit (± 20% recovery or drift) for bis(2-chloroisopropyl) ether (-22%).  All samples are associated 
with this calibration and the bis(2-chloroisopropyl) ether results were qualified (J-) as estimates 
with a low bias.  Impact to the results is negligible as recovery failure was marginal (2% low), no 
ADEC cleanup level is established, and the analyte is not a contaminant of concern. 
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c. Were all corrective actions documented? 

Yes No NA (Please explain.)  Comments:  

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

Comments: 

 
5. Samples Results 

a. Correct analyses performed/reported as requested on COC? 
Yes No NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

Yes No NA (Please explain.)  Comments:  

 
c. All soils reported on a dry weight basis? 

Yes  No NA (Please explain.)  Comments:  

 
 

SVOC CCV sample KWG1606253-2 associated with analytical batch KWG1606253 recovered 
above the control limit (± 20% recovery or drift) for 4-chloro-3-methylphenol (+21%), 2-
nitroaniline (+24%), and 2,4-dinitrotoluene (+22%).   These analytes were not detected in the 
associated samples and qualifications due to the high recoveries were not necessary. 
 
SVOC CCV sample KWG1606261-2 associated with analytical batch KWG1606261 recovered 
above the upper control limit (± 20% recovery or drift) for 2-nitroaniline (+22%).  2-Nitroaniline 
was not detected in the associated samples and qualifications due to the high recovery were not 
necessary. 
 
SVOC CCV sample KWG1606262-2 associated with analytical batch KWG1606262 recovered 
above the upper control limit (± 20% recovery or drift) for n-nitrosodi-n-propylamine (+26%), 4-
chloro-3-methylphenol (+24%), and 2-nitroaniline (+21%).  These analytes were not detected in 
the associated samples and qualifications due to the high recoveries were not necessary. 
 
Manual integrations were discussed for VOC and SVOC analyses.  The laboratory stated that the 
integrations were done in accordance with internal policy.  There were no effects on data quality or 
usability based upon the laboratory performing necessary manual integrations.  

      

Case narrative does not discuss effect on data quality, it only discusses discrepancies and what was 
done in light of them.  Any notable data quality issues mentioned in the case narrative are 
discussed above in 4b or elsewhere within this ADEC checklist. 

      

      

No soil samples were included in this work order. 
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d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 
project? 

Yes  No NA (Please explain.)  Comments:  

 
e. Data quality or usability affected?  

Comments: 

 
6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 
Yes No NA (Please explain.)  Comments:  

 
ii. All method blank results less than PQL? 

    Yes No NA (Please explain.)  Comments:  

 

Analytical sensitivity was evaluated to verify that LODs met the applicable cleanup level for non-
detect results.  1,2,3-Trichloropropane and 1,2-dibromoethane (EDB) in all samples analyzed by 
8260C and 3,3’-dichlorobenzidine, benzo(a)pyrene, dibenzo(a,h)anthracene, n-nitrosodi-n-
propylamine, and pentachlorophenol in all samples analyzed by 8270D-LL did not meet applicable 
ADEC groundwater cleanup levels listed in 18 AAC 75.345.  These analytes may not be detected, 
if present, at the respective cleanup level.  However, impact to the project is not significant as the 
affected analytes are not contaminants of concern. 
 
All analytes that are non-detect with LODs elevated above cleanup levels are identified with gray 
shading in the results table (Table C-2) presented in the Annual Sampling Report.  

See discussion above in 5d. 

      

No method blank results were above the LOQ; however, target analytes were detected below the 
LOQ in five method blank samples.  
 
Iron was detected in method blank sample 267284LB (3.5μg/L) contained in extraction batch 
267284 at a concentration below the LOQ (20μg/L).  Iron was detected at a concentration less than 
five-times that of the method blank in associated equipment blank sample 16FWOU413WQ.  This 
result was qualified (B) as potential laboratory cross-contamination.  Impact to the project is 
negligible as the affected sample is a QC sample rather than a field sample and the result is of trace 
concentration (three to four orders of magnitude less than associated field samples). 
 
Chromium (0.04μg/L) and silver (0.006μg/L) were detected in method blank sample 267288LB 
contained in extraction batch 267288 at concentrations below the LOQs (0.20μg/L and 0.020μg/L, 
respectively).  Chromium was detected at a concentration less than five-times that of the method 
blank in associated equipment blank sample 16FWOU413WQ.  Silver was detected at 
concentrations less than five-times that of the method blank in associated samples 
16FWOU401WG, 16FWOU402WG, and 16FWOU407WG.  These results were qualified (B) as 
potential laboratory cross-contamination.  Impact to the results is negligible as the detections were 
more than three orders of magnitude below the ADEC cleanup level. 
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iii. If above PQL, what samples are affected? 

Comments: 

 
iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)  Comments:  

 
v. Data quality or usability affected?  (Please explain.) 

Comments: 

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

 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 
Yes No NA (Please explain.)  Comments:  

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

samples? 
Yes No NA (Please explain.)  Comments:  

 

1,2,3-Trichlorobenzene (0.15μg/L), 1,2,4-tichlorobenzene (0.14μg/L), hexachlorobutadiene 
(0.15μg/L), naphthalene (0.090μg/L), and n-butylbenzene (0.070μg/L) were detected in VOC 
method blank sample KWG16058914 contained in extraction batch KWG1605891 at 
concentrations below the LOQs (all 2.0μg/L).  Naphthalene was detected at concentrations less 
than five-times that of the method blank in associated samples 16FWOU401WG and 
16FWOU402WG.  n-Butylbenzene was detected at a concentration less than five-times that of the 
method blank in associated sample 16FWOU403WG.  These results were qualified (B) as potential 
laboratory cross-contamination.  Impact to the results is negligible as the detections were more than 
three orders of magnitude below the ADEC cleanup level. 
 
Methane was detected in method blank sample P160725MB (0.43μg/L) contained in extraction 
batch FD10072516 and method blank sample P160726MB (0.31μg/L) contained in extraction 
batch FD10072616 at concentrations below the LOQ (both 1.3μg/L).  Methane was either not 
detected or detected at concentrations greater than five-times that of the method blanks in all 
associated samples and qualifications were not necessary.  

See 6aii above. 

      

See 6aii above. 

      

No project MS/MSD was reported in sulfate extraction batch 266582.  Potential matrix 
interference in this batch could not be evaluated for this project; however, accuracy and precision 
for the batch was assessed from the LCS/LCSD samples and another client’s MS/MSD.  This batch 
contained results for samples 16FWOU401WG, 16FWOU402WG, 16FWOU403WG, 
16FWOU404WG, 16FWOU405WG, 16FWOU406WG, and 16FWOU407WG. 
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

Yes  No NA (Please explain.)  Comments:  

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

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 
other analyses see the laboratory QC pages) 

Yes  No NA (Please explain.)  Comments:  

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

Comments: 

The iron MS/MSD samples prepared from 16FWOU409WG contained in extraction batch 267284 
recovered below the control limits (60% and 50% vs. 87-115%).  The iron result in the parent 
sample was greater than the spike concentration, so recovery criteria were not applicable.  No 
qualifications were applied. 
 
The nickel MS sample prepared from 16FWOU409WG contained in extraction batch 267288 
recovered below the control limits (84% vs. 85-117%).  The nickel results in parent sample 
16FWOU409WG and associated field duplicate sample 16FWOU410WG were qualified (J-) as 
estimates with a low bias due to the low recovery.  Impact to the results is negligible as the failure 
was marginal (1% low) and the detections were greater than one order of magnitude below the 
ADEC cleanup level. 
 
The VOC MS and/or MSD samples prepared from 16FWOU409WG contained in extraction batch 
KWG1605891 recovered below the control limits for bromodichloromethane (78% vs. 79-125%), 
trans-1,3-dichloropropene (both 72% vs. 73-127%), dibromochloromethane (66% and 68% vs. 74-
126%), and bromoform (63% vs. 66-130%).  Additionally, 2-hexanone recovered above the control 
limits (142% and 146% vs. 57-139%).  2-Hexanone was not detected in the parent sample and 
qualification due to the high recoveries was not necessary.  The bromodichloromethane, trans-1,3-
dichloropropene, dibromochloromethane, and bromoform results in parent sample 
16FWOU409WG and associated field duplicate sample 16FWOU410WG were qualified (J-) as 
estimates with a low bias due to the low recoveries.  Impact to the results is negligible as the non-
detect LODs were at least one order of magnitude below the ADEC cleanup levels. 
 
The SVOC MS/MSD samples prepared from 16FWOU409WG contained in extraction batch 
KWG1605895 recovered below the control limits for 3,3’-dichlorobenzidine (19% and 24% vs. 27-
129%).  The 3,3-dichlorobenzidine results in parent sample 16FWOU409WG and associated field 
duplicate sample 16FWOU410WG were qualified (J-) as estimates with a low bias due to the low 
recoveries.  Although the 3,3-dichlorobenzidine results may be biased low and the non-detect 
LODs are greater than the ADEC cleanup level, impact to the project is negligible as the analyte is 
not a contaminant of concern at this petroleum release site.   

SVOC LCS/LCSD samples KWG1605895-3/KWG1605895-4 contained in extraction batch 
KWG1605895 had an RPD above the laboratory limit (20%) for 3,3’-dichlorobenzidine (39%).  
3,3’-Dichlorobenzidine was not detected in associated samples and qualification due to the 
LCS/LCSD imprecision was not necessary. 

See 6biii and 6biv above. 
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes No NA (Please explain.)  Comments:  

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

Comments: 

 
c. Surrogates – Organics Only 

 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 
Yes No NA (Please explain.)  Comments:  

 
ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

Yes  No NA (Please explain.)  Comments:  

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

flags clearly defined? 
Yes No NA (Please explain.)  Comments:  

 
iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments: 

 

      

See 6biii and 6biv above. 

      

VOC surrogate 4-bromofluorobenzene recovered below the control limits (85-114%) in sample 
16FWOU402WG (84%).  The VOC analytes associated with this surrogate (1,1,2,2-
tetrachloroethane, bromobenzene, n-propylbenzene, 1,2,3-trichloropropane, 2-chlorotoluene, 1,3,5-
trimethylbenzene, 2-chlorotoluene, 1,3,5-trimethylbenzene, 4-chlorotoluene, tert-butylbenzene, 4-
isopropyltoluene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, n-butylbenzene, 1,2-dichlorobenzene, 
1,2-dibromo-3-chloropropane, 1,2,4-trichlorobenzene, hexachlorobutadiene, naphthalene, and 
1,2,3-trichlorobenzene) were qualified (J-) as estimates with a low bias due to the low recovery.  
Impact to the results is negligible as the recovery failure was marginal (1% low) and most 
detections or non-detect LODs were a minimum of one order of magnitude below the ADEC 
cleanup level or no cleanup level was established.  The exception is 1,2,3-trichloropropane, which 
had a non-detect LOD above the cleanup level; however, this analyte is not a site contaminant of 
concern.  

      

See 6cii above. 
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d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil 
 

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

Yes No NA (Please explain.)  Comments:  

 
ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 
 Yes No NA (Please explain.)  Comments:  

  

 
iii. All results less than PQL? 
Yes No NA (Please explain.)  Comments:  

 
iv. If above PQL, what samples are affected? 

Comments: 

 
v. Data quality or usability affected? (Please explain.) 

Comments: 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 
Yes No NA (Please explain.)  Comments:  

 
ii. Submitted blind to lab? 
Yes No NA (Please explain.)  Comments:  

      

Trip blank sample 16FWOU414WQ was included in cooler 071301. 

No trip blank results were above the LOQ; however, chloromethane (0.090μg/L) was detected in 
the trip blank sample at a concentration below the LOQ (0.50μg/L).  Chloromethane was detected 
at concentrations less than five-times that of the trip blank sample in associated samples 
16FWOU402WG, 16FWOU403WG, 16FWOU404WG, 16FWOU405WG, 16FWOU408WG, 
16FWOU409WG, 16FWOU410WG, and 16FWOU412WG.  These results were qualified (B) as 
potential travel/storage cross-contamination.  Impact to the project is negligible as the detections 
were greater than two orders of magnitude below the ADEC cleanup level. 

See 6diii above. 

See 6diii above. 

Two groundwater field duplicates were collected for the ten groundwater primary samples 
associated with this work order. 

Samples 16FWOU402WG and 16FWOU410WG were field duplicates of samples 
16FWOU401WG and 16FWOU409WG, respectively. 
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iii. Precision – All relative percent differences (RPD) less than specified DQOs? 
(Recommended: 30% water, 50% soil)  
 
RPD (%) = Absolute value of:  (R1-R2)      
                                             x 100    

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration 

Yes  No NA (Please explain.)  Comments:  

 

Analyte Method 
Primary 

16FWOU401WG    
AP-10257MW 

Field Duplicate 
16FWOU402WG      

AP-5050 

RPD, 
% 

Comparable 
Criteria Met? 

Antimony SW6020A 0.433  [0.012]  0.456  [0.012]  5 YES 
Arsenic SW6020A 1.6  [0.3]  1.5  [0.3]  6 YES 
Barium SW6020A 387  [0.025]  388  [0.025]  0 YES 
Beryllium SW6020A 0.023  [0.02]  0.019  [0.02] J 19 YES 
Cadmium SW6020A 0.432  [0.02]  0.408  [0.02]  6 YES 
Chromium SW6020A 1.39  [0.05]  1.38  [0.05]  1 YES 
Cobalt SW6020A 20.1  [0.02]  20  [0.02]  0 YES 
Copper SW6020A 3.74  [0.05]  3.81  [0.05]  2 YES 
Lead SW6020A 0.091  [0.01]  0.095  [0.01]  4 YES 
Nickel SW6020A 71.3  [0.05]  70  [0.05]  2 YES 
Selenium SW6020A 0.9  [1] J 0.7  [1] J 25 Not applicable 
Silver SW6020A 0.011  [0.01] J 0.009  [0.01] J 20 Not applicable 

All detected results for the primary and field duplicate samples are shown in the table below.  
Non-detect results are also presented for contaminants of concern (only).  In the case where a result 
was detected in one sample but non-detect in the other, the LOD was used for RPD calculation 
purposes.  The non-detect results are identified with “ND” and the LOD in brackets.  In the event 
that both results are less than the LOQ (i.e., J-flagged or non-detect), the RPD was calculated but 
the comparison criterion is not applicable.  Units are mg/L for sulfate and μg/L for remaining 
analytes.  Analytes that do not meet the comparison criteria are identified in gray shading and are 
discussed in the following paragraphs. 
 
All results for the field duplicate/parent sample pair 16FWOU402WG/16FWOU401WG were 
comparable (RPD ≤ 30%) with the exception of chloromethane and ethylbenzene.  Results for 
chloromethane and ethylbenzene were less than the LOQ and considered estimated values, so no 
flagging was applied.  
 
All results for the field duplicate/parent sample pair 16FWOU410WG/16FWOU409WG were 
comparable (RPD ≤ 30%) with the exception of cadmium, acetone, carbon disulfide, 
chloromethane, bis-(2-ethylhexyl)phthalate, dimethyl phthalate, and phenol.  Results for cadmium, 
acetone, carbon disulfide, chloromethane, dimethyl phthalate, and phenol were less than the LOQ 
and considered estimated values, so no flagging was applied.  bis-2(Ethylhexyl)phthalate was 
reported above the LOQ in both samples.  Consequently, these results in the field duplicate/parent 
sample pair were qualified (J) as estimates due to imprecision.  Impact to the project is likely 
negligible as both the primary and field duplicate results were above the ADEC cleanup level, 
which is consistent with the previous two sampling events. 
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Analyte Method 
Primary 

16FWOU401WG    
AP-10257MW 

Field Duplicate 
16FWOU402WG      

AP-5050 

RPD, 
% 

Comparable 
Criteria Met? 

Vanadium SW6020A 2.73  [0.05]  2.72  [0.05]  0 YES 
Zinc SW6020A 50.7  [0.5]  51  [0.5]  1 YES 
Methane RSK175 1400  [0.63]  1500  [0.63]  7 YES 
Sulfate E300.0 3.4  [0.2]  3.4  [0.2]  0 YES 
Iron SW6010C 8130  [10]  8040  [10]  1 YES 
1,1,2,2-Tetrachloroethane SW8260C ND  [0.2]  ND  [0.2]  0 Not applicable 
1,1,2-Trichloroethane SW8260C ND  [0.4]  ND  [0.4]  0 Not applicable 
1,2,4-Trimethylbenzene SW8260C 2.2  [0.2]  2  [0.2]  10 YES 
1,2-Dichloroethane SW8260C 0.3  [0.15] J 0.27  [0.15] J 11 Not applicable 
1,3,5-Trimethylbenzene SW8260C 0.33  [0.2] J 0.32  [0.2] J 3 Not applicable 
4-Isopropyltoluene SW8260C 0.31  [0.2] J 0.25  [0.2] J 21 Not applicable 
Benzene SW8260C 29  [0.1]  28  [0.1]  4 YES 
Chloromethane SW8260C ND  [0.2]  0.11  [0.2] J 58 Not applicable 
cis-1,2-Dichloroethene SW8260C 6.6  [0.2]  6.6  [0.2]  0 YES 
Ethylbenzene SW8260C ND  [0.1]  0.05  [0.1] J 67 Not applicable 
Isopropylbenzene SW8260C 2.1  [0.2]  1.9  [0.2] J 10 YES 
Naphthalene SW8260C 0.16  [0.3] J 0.17  [0.3] J 6 Not applicable 
n-Butylbenzene SW8260C 0.44  [0.1] J 0.43  [0.1] J 2 Not applicable 
n-Propylbenzene SW8260C 0.77  [0.2] J 0.74  [0.2] J 4 Not applicable 
o-Xylene SW8260C 0.45  [0.2] J 0.43  [0.2] J 5 Not applicable 
sec-Butylbenzene SW8260C 1.2  [0.1] J 1.1  [0.1] J 9 Not applicable 
tert-Butylbenzene SW8260C 0.12  [0.2] J 0.11  [0.2] J 9 Not applicable 
Toluene SW8260C 0.23  [0.1] J 0.25  [0.1] J 8 Not applicable 
trans-1,2-Dichloroethene SW8260C 1.1  [0.2]  1.1  [0.2]  0 YES 
Trichloroethene (TCE) SW8260C 0.15  [0.1] J 0.14  [0.1] J 7 Not applicable 
Vinyl chloride SW8260C 0.12  [0.1] J 0.12  [0.1] J 0 Not applicable 
Xylene, Isomers m & p SW8260C 2.1  [0.2]  2  [0.2]  5 YES 
bis-(2-Ethylhexyl)phthalate SW8270D-LL ND  [1.9]  ND  [1.9]  0 Not applicable 

Analyte Method 
Primary  

16FWOU409WG    
AP-6532 

Field Duplicate  
16FWOU410WG     

AP-6060 

RPD, 
% 

Comparable 
Criteria Met? 

Antimony SW6020A 1.45  [0.012]  1.31  [0.012]  10 YES 
Arsenic SW6020A 1.1  [0.3]  1.1  [0.3]  0 YES 
Barium SW6020A 251  [0.025]  253  [0.025]  1 YES 
Beryllium SW6020A 0.037  [0.02]  0.03  [0.02]  21 YES 
Cadmium SW6020A 0.017  [0.02] J 0.011  [0.02] J 43 Not applicable 
Chromium SW6020A 2.67  [0.05]  2.54  [0.05]  5 YES 
Cobalt SW6020A 0.247  [0.02]  0.211  [0.02]  16 YES 
Copper SW6020A 5.14  [0.05]  4.6  [0.05]  11 YES 
Lead SW6020A 2.09  [0.01]  1.94  [0.01]  7 YES 
Nickel SW6020A 2.51  [0.05]  1.98  [0.05]  24 YES 
Vanadium SW6020A 3.19  [0.05]  3.29  [0.05]  3 YES 
Zinc SW6020A 24.6  [0.5]  21  [0.5]  16 YES 
Methane RSK175 1200  [0.63]  1300  [0.63]  8 YES 
Sulfate E300.0 4.9  [0.2]  5  [0.2]  2 YES 
Iron SW6010C 28900  [10]  30300  [10]  5 YES 
1,1,2,2-Tetrachloroethane SW8260C ND  [0.2]  ND  [0.2]  0 Not applicable 
1,1,2-Trichloroethane SW8260C ND  [0.4]  ND  [0.4]  0 Not applicable 
1,1-Dichloroethane SW8260C 0.13  [0.2] J 0.12  [0.2] J 8 Not applicable 
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Analyte Method 
Primary  

16FWOU409WG    
AP-6532 

Field Duplicate  
16FWOU410WG     

AP-6060 

RPD, 
% 

Comparable 
Criteria Met? 

1,2-Dichloroethane SW8260C 0.28  [0.15] J 0.29  [0.15] J 4 Not applicable 
Acetone SW8260C ND  [10]  4.1  [10] J 84 Not applicable 
Benzene SW8260C 13  [0.1]  13  [0.1]  0 YES 
Carbon disulfide SW8260C ND  [0.2]  0.07  [0.2] J 96 Not applicable 
Chloroform SW8260C 0.11  [0.2] J 0.09  [0.2] J 20 Not applicable 
Chloromethane SW8260C 0.1  [0.2] J 0.18  [0.2] J 57 Not applicable 
cis-1,2-Dichloroethene SW8260C 3  [0.2]  3.1  [0.2]  3 YES 
Dichlorodifluoromethane SW8260C 0.68  [0.2]  0.65  [0.2]  5 YES 
Toluene SW8260C 0.21  [0.1] J 0.19  [0.1] J 10 Not applicable 
trans-1,2-Dichloroethene SW8260C 0.4  [0.2] J 0.42  [0.2] J 5 Not applicable 
Trichloroethene (TCE) SW8260C ND  [0.1]  ND  [0.1]  0 Not applicable 
Vinyl chloride SW8260C 0.2  [0.1] J 0.22  [0.1] J 10 Not applicable 
bis-(2-Ethylhexyl)phthalate SW8270D-LL 10  [1.9]  23  [1.9]  79 NO 
Dimethyl phthalate SW8270D-LL 2.5  [2] J 1.8  [2] J 33 Not applicable 
Phenol SW8270D-LL 0.76  [0.5] J ND  [0.5]  41 Not applicable 

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

Comments: 

f. Decontamination or Equipment Blank (If not used explain why). 

 Yes No NA (Please explain.)  Comments:  
 

 

i. All results less than PQL? 

Yes   No NA (Please explain.)  Comments: 
 

See 6eiii above. 

Equipment blank sample 16FWOU413WQ was included in this work order to assess the potential 
for cross-contamination of the submersible pump.  All wells were sampled with a submersible 
pump, per the UFP-QAPP, with the exception of monitoring wells AP-5588 (16FWOU411WG) 
and AP-8063 (16FWOU412WG).  The casings of these wells are structurally damaged, which 
prohibits sampling with a submersible pump.  Alternatively, these wells were sampled with a 
peristaltic pump employing new Teflon-lined tubing at each location.  Therefore, the sample results 
associated with these wells were not compared to the equipment blank sample results. 

Iron was detected in the equipment blank sample at a concentration (3.7μg/L) below the LOQ 
(20μg/L).  Iron was associated with method blank contamination and additional qualifications were 
not applied. 
 
Barium was detected in the equipment blank sample at a concentration (0.084μg/L) above the LOQ 
(0.050μg/L).  Additionally, chromium (0.10μg/L), copper (0.04μg/L), nickel (0.10μg/L), and 
vanadium (0.02μg/L) were detected at concentrations below the LOQs (0.20μg/L, 0.10μg/L, 
0.20μg/L, and 0.20μg/L, respectively).  Chromium was associated with method blank contamination 
and additional qualifications were not applied.  Barium, copper, nickel, and vanadium were detected 
at concentrations greater than five-times that of the equipment blank and qualifications were not 
necessary.  
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ii. If above PQL, what samples are affected? 

Comments: 

 

iii. Data quality or usability affected? (Please explain.) 

Comments: 

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

a. Defined and appropriate? 
Yes  No NA (Please explain.)  Comments:  

Toluene was detected in the equipment blank sample at a concentration (0.84μg/L) above the LOQ 
(0.50μg/L).  Additionally, acetone (7.3μg/L), benzene (0.080μg/L), ethylbenzene (0.060μg/L), m,p-
xylene (0.21μg/L), and o-xylene (0.090μg/L) were detected at concentrations below the LOQs 
(20μg/L, 0.50μg/L, 0.50μg/L, 0.50μg/L, and 0.50μg/L, respectively).  The following analytes were 
detected at concentrations less than five-times that of the equipment blank (ten-times for common 
laboratory contaminants) and were qualified (B) as potential sampling cross-contamination:  
toluene in samples 16FWOU401WG, 16FWOU402WG, 16FWOU409WG, and 16FWOU410WG; 
acetone in sample 16FWOU410WG; ethylbenzene in samples 16FWOU402WG and 
16FWOU404WG; and o-xylene in samples 16FWOU401WG and 16FWOU402WG.  Impact to the 
results is negligible as the detections were greater than three orders of magnitude below the ADEC 
cleanup levels. 

See 6fi above. 

See 6fi above. 

No other data flags/qualifiers were used.  
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Laboratory Data Review Checklist 
 

 
Completed by:  
 
Title:   Date:  
 
CS Report Name: Report Date:   
 
Consultant Firm: 
 
Laboratory Name: Laboratory Report Number: 
 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 
Yes No NA (Please explain.)  Comments:  

 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 
Yes No NA (Please explain.)  Comments:  

  
2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
Yes No NA (Please explain.)  Comments:  

 
b. Correct analyses requested? 

Yes No NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 
Yes No NA (Please explain.)  Comments:  

  

Rachel James 

Chemist, Argon, Inc.  12/26/2016 

Ft. Wainwright OU4 12/01/2016 

Fairbanks Environmental Services 

ALS – Kelso, WA K1612733 

108.38.070.03       

Yes; however, EPA Method 300.0 and RSK175 are not listed as CS analyses. 

Samples for methane analysis by RSK175 were transferred to ALS in Simi Valley, California.  

      

      

All coolers arrived at the laboratory containing temperature blanks with readings within the ADEC 
recommended temperature range of 0° to 6°C.  
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b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.)  Comments:  

 
c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

Yes No NA (Please explain.)  Comments:  

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

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

Yes No NA (Please explain.)  Comments:  

 
e. Data quality or usability affected? (Please explain.) 

Comments: 

 
4. Case Narrative 

a. Present and understandable? 
Yes No NA (Please explain.)  Comments:  

 
b. Discrepancies, errors or QC failures identified by the lab? 

Yes No NA (Please explain.)  Comments:  

 

      

      

The laboratory did not note any discrepancies.   

No data quality or usability was affected by the sample receipt documentation. 

      

The case narrative described MS/MSD exceptions discussed below in 6d.  It also discussed CCV 
exceptions and manual integrations, which are discussed here. 
 
VOC CCV sample KWG1609849-2 associated with analytical batch KWG1609849 recovered 
above the control limit (± 20% recovery or drift) for bromomethane (+32%), chloroethane (+23%), 
cis-1,2-dichloroethene (+22%), bromochloromethane (+23%), and 1,1,2,2-tetrachloroethane 
(+23%).  All samples are associated with this batch and the following detected results were 
qualified (J+) as estimates with a high bias:  chloroethane in samples 16FWOU417WG, 
16FWOU419WG, and 16FWOU420WG; cis-1,2-dichloroethene in samples   16FWOU415WG, 
16FWOU416WG, 16FWOU417WG, 16FWOU418WG, 16FWOU419WG, 16FWOU420WG, 
16FWOU421WG, and 16FWOU422WG; and 1,1,2,2-tetrachloroethane in samples 
16FWOU417WG, 16FWOU419WG, and 16FWOU420WG.  Impact to the results is negligible as 
the results may be high-biased yet the majority of the detections were less than the ADEC cleanup 
levels.  The exceptions are cis-1,2-dichloroethene and 1,1,2,2-tetrachloroethane in field duplicate 
pair 16FWOU419WG/16FWOU420WG, which have detections greater than the cleanup levels.  
However, impact to the project is negligible as the results are consistent with historic results for 
this well (AP-8063). 
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c. Were all corrective actions documented? 

Yes No NA (Please explain.)  Comments:  

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

Comments: 

 
5. Samples Results 

a. Correct analyses performed/reported as requested on COC? 
Yes No NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

Yes No NA (Please explain.)  Comments:  

 
c. All soils reported on a dry weight basis? 

Yes  No NA (Please explain.)  Comments:  

 
d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 
Yes  No NA (Please explain.)  Comments:  

 

SVOC CCV sample KWG1610042-2 associated with analytical batch KWG1610042 recovered 
above the control limit (± 20% recovery or drift) for bis(2-chloroisopropyl) ether (+22%).   bis(2-
Chloroisopropyl) ether was not detected in the associated samples and qualifications due to the 
high recovery were not necessary. 
 
Manual integrations were discussed for SVOC analyses.  The laboratory stated that the 
integrations were done in accordance with internal policy.  There were no effects on data quality or 
usability based upon the laboratory performing necessary manual integrations.  

      

Case narrative does not discuss effect on data quality, it only discusses discrepancies and what was 
done in light of them.  Any notable data quality issues mentioned in the case narrative are 
discussed above in 4b or elsewhere within this ADEC checklist. 

      

      

No soil samples were included in this work order. 

Analytical sensitivity was evaluated to verify that LODs met the applicable cleanup level for non-
detect results.  1,2,3-Trichloropropane and 1,2-dibromoethane (EDB) in all samples analyzed by 
8260C and 3,3’-dichlorobenzidine, benzo(a)pyrene, dibenzo(a,h)anthracene, n-nitrosodi-n-
propylamine, and pentachlorophenol in all samples analyzed by 8270D-LL did not meet applicable 
ADEC groundwater cleanup levels listed in 18 AAC 75.345.  These analytes may not be detected, 
if present, at the respective cleanup level.  However, impact to the project is not significant as the 
affected analytes are not contaminants of concern. 
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e. Data quality or usability affected?  

Comments: 

 
6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 
Yes No NA (Please explain.)  Comments:  

 
ii. All method blank results less than PQL? 

    Yes No NA (Please explain.)  Comments:  

 
iii. If above PQL, what samples are affected? 

Comments: 

 
iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)  Comments:  

 
v. Data quality or usability affected?  (Please explain.) 

Comments: 

 

All analytes that are non-detect with LODs elevated above cleanup levels are identified with gray 
shading in the results table (Table C-2) presented in the Annual Sampling Report.  

See discussion above in 5d. 

      

No method blank results were above the LOQ; however, target analytes were detected below the 
LOQ in one method blank sample.  
 
Chloroform (0.080μg/L) and methylene chloride (0.14μg/L) were detected in method blank sample 
KWG16098504 contained in extraction batch KWG1609850 at concentrations below the LOQs 
(both 0.20μg/L).  Chloroform was detected at a concentration less than five-times that of the 
method blank in associated sample 16FWOU415WG and trip blank sample 16FWOU424WQ.  
Methylene chloride (a common laboratory contaminant) was detected at concentrations less than 
ten-times that of the method blank in associated samples 16FWOU415WG, 16FWOU417WG, 
16FWOU418WG, 16FWOU419WG, 16FWOU420WG, and trip blank sample 16FWOU424WQ.  
These results were qualified (B) as potential laboratory cross-contamination.  Impact to the results 
is negligible as the detections were at least one order of magnitude below the ADEC cleanup 
levels. 

See 6aii above. 

      

See 6aii above. 



Version 2.7                                                    Page 5 of 10                                                                       1/10 

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

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

Yes No NA (Please explain.)  Comments:  

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

samples? 
Yes No NA (Please explain.)  Comments:  

 
iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

Yes  No NA (Please explain.)  Comments:  

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

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 
other analyses see the laboratory QC pages) 

Yes No NA (Please explain.)  Comments:  

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

Comments: 

 
vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes  No NA (Please explain.)  Comments:  

      

      

The iron MS/MSD samples prepared from 16FWOU419WG contained in extraction batch 274660 
recovered above the control limits (292% and 10% vs. 87-115%).  The iron result in the parent 
sample was greater than the spike concentration, so recovery criteria were not applicable.  No 
qualifications were applied. 
 
The metals MS and/or MSD samples prepared from 16FWOU419WG contained in extraction 
batch 274662 recovered above the control limits for barium (130% and 134% vs. 64-114).  The 
barium result in the parent sample was greater than the spike concentration, so recovery criteria 
were not applicable.  No qualifications were applied. 
 
The VOC MS/MSD samples prepared from 16FWOU419WG contained in extraction batch 
KWG1609850 recovered above the control limits for cis-1,2-dichloroethene (131% and 183% vs. 
78-123%).  The cis-1,2-dichloroethene result in the parent sample was greater than the spike 
concentration, so recovery criteria were not applicable.  No qualifications were applied.  

      

See 6biii above. 

Qualifications were not necessary. 
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vii. Data quality or usability affected? (Use comment box to explain.) 

Comments: 

 
c. Surrogates – Organics Only 

 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 
Yes No NA (Please explain.)  Comments:  

 
ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

Yes No NA (Please explain.)  Comments:  

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

flags clearly defined? 
Yes  No NA (Please explain.)  Comments:  

 
iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments: 

 
d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 
 

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

Yes No NA (Please explain.)  Comments:  

 
ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 
 Yes No NA (Please explain.)  Comments:  

  

Data quality or usability was not affected by the LCS/LCSD or MS/MSD samples. 

      

      

Qualifications were not necessary. 

Data quality or usability was not affected by the surrogates. 

      

Trip blank sample 16FWOU4124WQ was included in cooler 101901. 
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iii. All results less than PQL? 
Yes No NA (Please explain.)  Comments:  

 
iv. If above PQL, what samples are affected? 

Comments: 

 
v. Data quality or usability affected? (Please explain.) 

Comments: 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 
Yes No NA (Please explain.)  Comments:  

 
ii. Submitted blind to lab? 
Yes No NA (Please explain.)  Comments:  

 

 
iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  
 
RPD (%) = Absolute value of:  (R1-R2)      
                                             x 100    

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration 

Yes  No NA (Please explain.)  Comments:  

No trip blank results were above the LOQ; however, chloroform (0.10μg/L) and methylene 
chloride (0.14μg/L) were detected in the trip blank sample at concentrations below the LOQs 
(0.50μg/L and 2.0μg/L, respectively).  These analytes were associated with method blank 
contamination and additional qualifications were not applied.   

Not applicable. 

Data quality or usability was not affected by the trip blank sample. 

One groundwater field duplicate was collected for the seven groundwater primary samples 
associated with this work order. 

Sample 16FWOU420WG was a field duplicate of sample 16FWOU419WG. 

All detected results for the primary and field duplicate samples are shown in the table below.  
Non-detect results are also presented for contaminants of concern (only).  In the case where a result 
was detected in one sample but non-detect in the other, the LOD was used for RPD calculation 
purposes.  The non-detect results are identified with “ND” and the LOD in brackets.  In the event 
that both results are less than the LOQ (i.e., J-flagged or non-detect), the RPD was calculated but 
the comparison criterion is not applicable.  Units are mg/L for sulfate and μg/L for remaining 
analytes.  Analytes that do not meet the comparison criteria are identified in gray shading and are 
discussed in the following paragraph.   
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Analyte Method 
Primary 

16FWOU419WG  
AP-8063 

Field Duplicate 
16FWOU420WG 

AP-6060 
RPD, % Comparable 

Criteria Met? 

Antimony SW6020A 0.118  [0.025]  0.106  [0.025]  11 YES 
Arsenic SW6020A 2.57  [0.13]  2.77  [0.13]  7 YES 
Barium SW6020A 713  [0.025]  748  [0.025]  5 YES 
Beryllium SW6020A 0.021  [0.02]  0.025  [0.02]  17 YES 
Cadmium SW6020A 0.02  [0.01] J ND  [0.01]  67 Not applicable 
Chromium SW6020A 1.16  [0.05]  1.09  [0.05]  6 YES 
Cobalt SW6020A 0.135  [0.02]  0.131  [0.02]  3 YES 
Copper SW6020A 0.25  [0.1]  0.25  [0.1]  0 YES 
Lead SW6020A 0.12  [0.01]  0.119  [0.01]  1 YES 
Nickel SW6020A 0.91  [0.1]  0.8  [0.1]  13 YES 
Thallium SW6020A 0.007  [0.01] J ND  [0.01]  35 Not applicable 
Vanadium SW6020A 2.6  [0.1]  2.54  [0.1]  2 YES 
Zinc SW6020A 86.6  [0.25]  82.9  [0.25]  4 YES 
Methane RSK175 650  [0.63]  680  [0.63]  5 YES 
Sulfate E300.0 131  [1]  137  [1]  4 YES 
Iron SW6010C 53100  [8]  53400  [8]  1 YES 
1,1,2,2-Tetrachloroethane SW8260C 34  [0.2]  25  [0.2]  31 NO 
1,1,2-Trichloroethane SW8260C 0.71  [0.4]  0.58  [0.4]  20 YES 
1,1-Dichloroethane SW8260C 0.87  [0.2]  0.77  [0.2]  12 YES 
1,2,3-Trichlorobenzene SW8260C 0.11  [0.4] J ND  [0.4]  114 Not applicable 
1,2,4-Trichlorobenzene SW8260C 0.16  [0.3] J 0.1  [0.3] J 46 Not applicable 
1,2,4-Trimethylbenzene SW8260C 0.09  [0.2] J 0.07  [0.2] J 25 Not applicable 
1,2-Dichloroethane SW8260C 1.8  [0.15]  1.6  [0.15]  12 YES 
1,2-Dichloropropane SW8260C 0.19  [0.2] J ND  [0.2]  5 Not applicable 
Benzene SW8260C 2.4  [0.1]  2.2  [0.1]  9 YES 
Chloroethane SW8260C 0.38  [0.2] J 0.26  [0.2] J 38 Not applicable 
Chloromethane SW8260C 0.19  [0.2] J 0.39  [0.2] J 69 Not applicable 
cis-1,2-Dichloroethene SW8260C 110  [1]  93  [1]  17 YES 
Dichlorodifluoromethane SW8260C 2  [0.2]  1.9  [0.2]  5 YES 
Ethylbenzene SW8260C 0.21  [0.1] J 0.16  [0.1] J 27 Not applicable 
Hexachlorobutadiene SW8260C 0.21  [0.3] J ND  [0.3]  35 Not applicable 
Methylene chloride SW8260C 0.12  [0.2] J 0.15  [0.2] J 22 Not applicable 
n-Butylbenzene SW8260C 0.09  [0.1] J 0.06  [0.1] J 40 Not applicable 
o-Xylene SW8260C 0.18  [0.2] J 0.19  [0.2] J 5 Not applicable 
Tetrachloroethene (PCE) SW8260C 0.21  [0.2] J 0.16  [0.2] J 27 Not applicable 
Toluene SW8260C 1  [0.1]  1.2  [0.1]  18 YES 
trans-1,2-Dichloroethene SW8260C 14  [0.2]  12  [0.2]  15 YES 

All results for the field duplicate/parent sample pair 16FWOU419WG/16FWOU420WG were 
comparable (RPD ≤ 30%) with the exception of cadmium, thallium, 1,1,2,2-tetrachloroethane, 
1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, chloroethane, chloromethane, hexachlorobutadiene, 
and n-butylbenzene.  Results for cadmium, thallium, 1,2,3-trichlorobenzene, 1,2,4-
trichlorobenzene, chloroethane, chloromethane, hexachlorobutadiene, and n-butylbenzene were 
less than the LOQ and considered estimated values, so no flagging was applied.  1,1,2,2-
Tetrachloroethane was reported above the LOQ in both samples.  Consequently, these results in the 
field duplicate/parent sample pair were qualified (J) as estimates due to imprecision.  Impact to the 
1,1,2,2-tetrachloroethane data is negligible as the RPD exceedance was marginal (1% high) and 
both results are within the typical concentration range observed at this well (AP-8063). 
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Analyte Method 
Primary 

16FWOU419WG  
AP-8063 

Field Duplicate 
16FWOU420WG 

AP-6060 
RPD, % Comparable 

Criteria Met? 

Trichloroethene (TCE) SW8260C 29  [0.1]  25  [0.1]  15 YES 
Vinyl chloride SW8260C 1.3  [0.1]  1.3  [0.1]  0 YES 
Xylene, Isomers m & p SW8260C 0.5  [0.2]  0.5  [0.2]  0 YES 
bis-(2-Ethylhexyl)phthalate SW8270D-LL ND  [2.4]  ND  [2.4]  0 Not applicable 

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

Comments: 

f. Decontamination or Equipment Blank (If not used explain why). 

 Yes No NA (Please explain.)  Comments:  
 

 

i. All results less than PQL? 

Yes   No NA (Please explain.)  Comments: 
 

See 6eiii above. 

Equipment blank sample 16FWOU423WQ was included in this work order to assess the potential 
for cross-contamination of the submersible pump.  All wells were sampled with a submersible 
pump, per the UFP-QAPP, with the exception of monitoring well AP-8063 (16FWOU419WG and 
16FWOU420WG).  The casing of this well is structurally damaged, which prohibits sampling with 
a submersible pump.  Alternatively, this well was sampled with a peristaltic pump employing new 
Teflon-lined tubing.  Therefore, the sample results associated with this well were not compared to 
the equipment blank sample results.

 

Sulfate was detected in the equipment blank sample at a concentration (3.89mg/L) above the LOQ 
(0.20mg/L).  Sulfate was detected at concentrations less than five-times that of the equipment blank 
in associated samples 16FWOU415WG, 16FWOU416WG, and 16FWOU418WG.  These results 
were qualified (B) as potential sampling cross-contamination.  Impact to the project is negligible as 
sulfate is used to monitor natural attenuation processes and the results are typically evaluated by 
changes in concentration by an order of magnitude. 
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ii. If above PQL, what samples are affected? 

Comments: 

 

iii. Data quality or usability affected? (Please explain.) 

Comments: 

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

a. Defined and appropriate? 
Yes  No NA (Please explain.)  Comments:  

Antimony (1.01μg/L), barium (18.0μg/L), chromium (0.57μg/L), cobalt (0.052μg/L), copper 
(0.18μg/L), lead (0.026μg/L), nickel (0.36μg/L), and zinc (0.94μg/L) were detected in the 
equipment blank sample at concentrations above the LOQs (0.050μg/L, 0.050μg/L, 0.20μg/L, 
0.020μg/L, 0.10μg/L, 0.020μg/L, 0.20μg/L, and 0.50μg/L, respectively).  Additionally, arsenic 
(0.07μg/L), cadmium (0.008μg/L), iron (14μg/L), and vanadium (0.12μg/L) were detected at 
concentrations below the LOQs (0.50μg/L, 0.020μg/L, 20μg/L, and 0.20μg/L, respectively).  The 
following analytes were detected at concentrations less than five-times that of the equipment blank 
and were qualified (B) as potential sampling cross-contamination:  antimony in samples 
16FWOU415WG, 16FWOU416WG, 16FWOU417WG, 16FWOU418WG, 16FWOU421WG, and 
16FWOU422WG; barium in sample 16FWOU421WG; chromium in samples 16FWOU416WG, 
16FWOU417WG, 16FWOU418WG, 16FWOU421WG, and 16FWOU422WG; cobalt in samples 
16FWOU416WG, and 16FWOU417WG; copper in sample 16FWOU416WG; lead in samples 
16FWOU416WG and 16FWOU417WG; nickel in samples 16FWOU416WG, 16FWOU417WG, 
and 16FWOU418WG; zinc in samples 16FWOU416WG and 16FWOU417WG; and cadmium in 
samples 16FWOU415WG and 16FWOU417WG.  Impact to the results is negligible as the 
detections were less than the ADEC cleanup levels or no cleanup level is established.  
 
Toluene was detected in the equipment blank sample at a concentration (0.62μg/L) above the LOQ 
(0.50μg/L).  Additionally, 1,2,4-trimethylbenzene (0.07μg/L), acetone (4.2μg/L), benzene 
(0.11μg/L), chloromethane (0.20μg/L), ethylbenzene (0.11μg/L), m,p-xylene (0.32μg/L), and o-
xylene (0.12μg/L) were detected at concentrations below the LOQs (2μg/L, 20μg/L, 0.50μg/L, 
0.50μg/L, 0.50μg/L, and 0.50μg/L, respectively).  The following analytes were detected at 
concentrations less than five-times that of the equipment blank (ten-times for common laboratory 
contaminants) and were qualified (B) as potential sampling cross-contamination:  toluene in 
samples 16FWOU415WG, 16FWOU418WG, 16FWOU421WG, and 16FWOU422WG; 1,2,4-
trimethylbenzene in sample 16FWOU421WG; chloromethane in samples 16FWOU415WG, 
16FWOU416WG, 16FWOU417WG, 16FWOU418WG, 16FWOU421WG, and 16FWOU422WG; 
and m,p-xylene and o-xylene in sample 16FWOU421WG.  Impact to the results is negligible as the 
detections were at least two orders of magnitude below the ADEC cleanup levels. 

See 6fi above. 

See 6fi above. 

No other data flags/qualifiers were used.  
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Table C-1 Groundwater Sample Summary
Operable Unit 4
Fort Wainwright, Alaska

16FWOU401WG AP-10257MW Primary MB 7/11/2016 1000 X X X X X X K1607907 071301/02/05

16FWOU402WG AP-5050
Field Duplicate of 
16FWOU401WG

MB 7/11/2016 1100 X X X X X X K1607907 071301/02/05

16FWOU403WG AP-10258MW Primary MB 7/11/2016 1230 X X X X X X K1607907 071301/02/05
16FWOU404WG FWLF-4 Primary MB 7/11/2016 1400 X X X X X X K1607907 071301/02/05
16FWOU405WG AP-8061 Primary MB 7/11/2016 1700 X X X X X X K1607907 071301/02/05
16FWOU406WG AP-6530 Primary MB 7/12/2016 1145 X X X X X X K1607907 071301/03/05
16FWOU407WG AP-6535 Primary MB 7/12/2016 1430 X X X X X X K1607907 071301/03/05
16FWOU408WG AP-5589 Primary CB/JK 7/12/2016 1350 X X X X X X K1607907 071301/03/05
16FWOU409WG AP-6532 Primary/MS/MSD CB 7/12/2016 1600 X X X X X X K1607907 071301/04/05

16FWOU410WG AP-6060
Field Duplicate of 
16FWOU409WG

CB 7/12/2016 1620 X X X X X X K1607907 071301/03/05

16FWOU411WG AP-5588 Primary JK 7/12/2016 1720 X X X X X X K1607907 071301/03/05
16FWOU412WG AP-8063 Primary MB 7/12/2016 1800 X X X X X X K1607907 071301/04/05
16FWOU415WG AP-6532 Primary JK 10/17/2016 1400 X X X X X X K1612733 101901/02/03
16FWOU416WG AP-6530 Primary JK 10/17/2016 1545 X X X X X X K1612733 101901/02/03
16FWOU417WG AP-5589 Primary JK 10/18/2016 1015 X X X X X X K1612733 101901/02/03
16FWOU418WG AP-6535 Primary JK 10/18/2016 1130 X X X X X X K1612733 101901/02/03
16FWOU419WG AP-8063 Primary/MS/MSD JK 10/18/2016 1315 X X X X X X K1612733 101901/02/04

16FWOU420WG AP-6060
Field Duplicate of 
16FWOU419WG

JK 10/18/2016 1345 X X X X X X K1612733 101901/02/03

16FWOU421WG AP-10258MW Primary JK 10/18/2016 1515 X X X X X X K1612733 101901/02/04
16FWOU422WG AP-10257MW Primary JK 10/18/2016 1630 X X X X X X K1612733 101901/02/04

16FWOU413WQ Rinsate Equipment Blank MB 7/12/2016 1835 X X X X X X K1607907 071301/04/05
16FWOU423WQ Rinsate 23 Equipment Blank JK 10/18/2016 1900 X X X X X X K1612733 101901/02

16FWOU414WQ Trip Blank Trip Blank JK 7/11/2016 800 X X K1607907 071301
16FWOU424WQ Trip Blank Trip Blank JK 10/17/2016 800 X X K1612733 101901

CB - Chris Boese Water Sample Collection (all samples were field-preserved at 0 to 6°C)
HCl - hydrochloric acid VOC - three HCl-preserved, 40 mL VOA vials  
HDPE - high-density polyethene SVOC - two non-preserved, 1L amber bottles
HNO3 - nitric acid Iron - one HNO3-preserved, 250 mL HDPE bottle, field-filtered 
JK - Josh Klynstra Sulfate - one non-preserved, 125 mL HDPE bottle
MB - Mike Boese Total Metals - one HNO3-preserved, 250 mL HDPE bottle
mL - milliliter Methane - three HCl-preserved, 40 mL VOA vials 
MS/MSD - matrix spike/matrix spike duplicate
NPDL - North Pacific Division Laboratory
SDG - sample data group
SVOC - semi-volatile organic compounds
VOC - volatile organic compounds
VOA - volatile organic analysis

Sample Date
Iron 

(6010C)
Methane 

(RSK-175)

Note: All samples were submitted to and analyzed by ALS Environmental of Kelso, Washington (ALS).  The standard 21-day turnaround time was requested for all analyses.  All sampling was conducted under NPDL work 
order number 16-086. 

Sampler 
Initials

Sulfate 
(300.0)

SVOC-LL 
(8270D-LL)

Cooler IDSample Type
Sample 
Location

SDG

Trip Blanks

Sample 
Time

Equipment Blanks

Sample Number

Groundwater Samples

VOC  
(8260C)

Total 
Metals 

(6020A)
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

16FWOU401WG 16FWOU402WG 16FWOU403WG 16FWOU404WG 16FWOU405WG 16FWOU406WG 16FWOU407WG 16FWOU408WG 16FWOU409WG 16FWOU410WG 16FWOU411WG 16FWOU412WG 16FWOU415WG 16FWOU416WG
AP-10257MW "AP-5050" AP-10258MW FWLF-4 AP-8061 AP-6530 AP-6535 AP-5589 AP-6532 "AP-6060" AP-5588 AP-8063 AP-6532 AP-6530

K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1612733 K1612733
160790701F 160790702F 160790703F 160790704F 160790705F 160790706F 160790707F 160790708F 160790709F 160790710F 160790711F 160790712F K161273301 K161273302

7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 10/17/2016 10/17/2016
WG WG WG WG WG WG WG WG WG WG WG WG WG WG

Primary Field Duplicate 
16FWOU401WG Primary Primary Primary Primary Primary Primary Primary/ MS/MSD Field Duplicate 

16FWOU409WG Primary Primary Primary Primary

Analyte Method Units
2016 ADEC 

Cleanup 
Level1

2008 ADEC 
Cleanup 
Level2

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Methane RSK175 µg/L NE NE 1400  [0.63] 1500  [0.63] 360  [0.63] 43  [0.63] 92  [0.63] 15  [0.63] 220  [0.63] 740  [0.63] 1200  [0.63] 1300  [0.63] 430  [0.63] 520  [0.63] 1400  [0.63] 9.9  [0.63] 
Sulfate E300.0 mg/L NE NE 3.4  [0.2] 3.4  [0.2] 90.5  [0.2] 56.9  [0.2] 37.5  [0.2] 11.6  [0.2] 18.4  [0.2] 137  [0.4] 4.9  [0.2] 5  [0.2] 211  [1] 126  [0.4] 5.1  [0.2] B 9.5  [0.2] B
Iron SW6010C µg/L NE NE 8130  [10] 8040  [10] 1840  [10] 26400  [10] 29800  [10] 20400  [10] 27800  [10] 50200  [10] 28900  [10] 30300  [10] 42000  [10] 57900  [10] 27500  [8] 19000  [8] 

Antimony SW6020A µg/L 7.8 6 0.433  [0.012] 0.456  [0.012] 1.1  [0.012] 0.053  [0.012] 0.081  [0.012] 0.109  [0.012] 0.557  [0.012] 0.066  [0.012] 1.45  [0.012] 1.31  [0.012] 0.072  [0.012] 0.2  [0.012] 0.797  [0.025] B 0.026  [0.025] J B
Arsenic SW6020A µg/L 0.52 10 1.6  [0.3] 1.5  [0.3] 0.4  [0.3] J 6.6  [0.3] 10.4  [0.3] 4.8  [0.3] 3.9  [0.3] 0.9  [0.3] 1.1  [0.3] 1.1  [0.3] 12.4  [0.3] 2.5  [0.3] 0.98  [0.13] 4.86  [0.13] 
Barium SW6020A µg/L 3,800 2,000 387  [0.025] 388  [0.025] 96.9  [0.025] 324  [0.025] 575  [0.025] 315  [0.025] 283  [0.025] 606  [0.025] 251  [0.025] 253  [0.025] 500  [0.025] 677  [0.025] 241  [0.025] 326  [0.025] 
Beryllium SW6020A µg/L 25 4 0.023  [0.02] 0.019  [0.02] J 0.054  [0.02] ND  [0.02] 0.018  [0.02] J 0.023  [0.02] 0.084  [0.02] 0.022  [0.02] 0.037  [0.02] 0.03  [0.02] 0.012  [0.02] J 0.028  [0.02] 0.037  [0.02] 0.017  [0.02] J
Cadmium SW6020A µg/L 9.2 5 0.432  [0.02] 0.408  [0.02] 0.518  [0.02] 0.034  [0.02] ND  [0.02] 0.019  [0.02] J 0.106  [0.02] ND  [0.02] 0.017  [0.02] J 0.011  [0.02] J 0.007  [0.02] J 0.019  [0.02] J 0.009  [0.01] J B ND  [0.01] 
Chromium SW6020A µg/L 0.35 3 100 1.39  [0.05] 1.38  [0.05] 0.74  [0.05] 0.38  [0.05] 0.79  [0.05] 0.78  [0.05] 6.5  [0.05] 1.27  [0.05] 2.67  [0.05] 2.54  [0.05] 0.88  [0.05] 1.61  [0.05] 9.6  [0.05] 0.5  [0.05] B
Cobalt SW6020A µg/L NE NE 20.1  [0.02] 20  [0.02] 41.8  [0.02] 3.7  [0.02] 0.207  [0.02] 0.126  [0.02] 0.642  [0.02] 0.244  [0.02] 0.247  [0.02] 0.211  [0.02] 1.42  [0.02] 0.393  [0.02] 0.303  [0.02] 0.057  [0.02] B
Copper SW6020A µg/L 800 1,000 3.74  [0.05] 3.81  [0.05] 5.07  [0.05] 0.46  [0.05] 1.21  [0.05] 2.4  [0.05] 30.2  [0.05] 0.42  [0.05] 5.14  [0.05] 4.6  [0.05] 0.52  [0.05] 1.51  [0.05] 3.2  [0.1] 0.22  [0.1] B
Lead SW6020A µg/L 15 15 0.091  [0.01] 0.095  [0.01] 0.08  [0.01] 0.038  [0.01] 0.103  [0.01] 0.584  [0.01] 3.99  [0.01] 0.055  [0.01] 2.09  [0.01] 1.94  [0.01] 0.012  [0.01] J 1.06  [0.01] 1.04  [0.01] 0.06  [0.01] B
Nickel SW6020A µg/L 390 100 71.3  [0.05] 70  [0.05] 145  [0.05] 4.41  [0.05] 0.69  [0.05] 0.51  [0.05] 2.25  [0.05] 1.24  [0.05] 2.51  [0.05] J- 1.98  [0.05] J- 4.5  [0.05] 1.75  [0.05] 5.03  [0.1] 0.13  [0.1] J B
Selenium SW6020A µg/L 100 50 0.9  [1] J 0.7  [1] J ND  [1] 0.4  [1] J ND  [1] ND  [1] ND  [1] 0.6  [1] J ND  [1] ND  [1] 1  [1] J 0.6  [1] J ND  [1] ND  [1] 
Silver SW6020A µg/L 94 100 0.011  [0.01] J B 0.009  [0.01] J B ND  [0.01] ND  [0.01] ND  [0.01] ND  [0.01] 0.012  [0.01] J B ND  [0.01] ND  [0.01] ND  [0.01] ND  [0.01] ND  [0.01] ND  [0.01] ND  [0.01] 
Thallium SW6020A µg/L 0.2 2 ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.005] ND  [0.01] ND  [0.01] 
Vanadium SW6020A µg/L 86 260 2.73  [0.05] 2.72  [0.05] 1.02  [0.05] 0.66  [0.05] 2.75  [0.05] 1.92  [0.05] 5.63  [0.05] 3.87  [0.05] 3.19  [0.05] 3.29  [0.05] 2.33  [0.05] 2.38  [0.05] 3.69  [0.1] 2.01  [0.1] 
Zinc SW6020A µg/L 6,000 5,000 50.7  [0.5] 51  [0.5] 70.4  [0.5] 2.3  [0.5] 0.7  [0.5] 7.5  [0.5] 36.7  [0.5] 1.4  [0.5] 24.6  [0.5] 21  [0.5] 0.9  [0.5] 39.7  [0.5] 12.1  [0.25] 1.1  [0.25] B

1,1,1,2-Tetrachloroethane SW8260C µg/L 5.7 NE ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,1,1-Trichloroethane SW8260C µg/L 8,000 200 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,1,2,2-Tetrachloroethane SW8260C µg/L 0.76 4.3 ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 5.9  [0.2] ND  [0.2] ND  [0.2] 1400  [10] 21  [0.2] ND  [0.2] ND  [0.2] 
1,1,2-Trichloroethane SW8260C µg/L 0.41 5.0 ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] 5.8  [2] 0.53  [0.4] ND  [0.4] ND  [0.4] 
1,1-Dichloroethane SW8260C µg/L 28 7,300 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.09  [0.2] J ND  [0.2] 0.12  [0.2] J 1.7  [0.2] 0.13  [0.2] J 0.12  [0.2] J 0.85  [1] J 0.71  [0.2] 0.12  [0.2] J ND  [0.2] 
1,1-Dichloroethene SW8260C µg/L 280 7.0 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] 0.08  [0.2] J ND  [0.2] ND  [0.2] 
1,1-Dichloropropene SW8260C µg/L NE NE ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,2,3-Trichlorobenzene SW8260C µg/L NE NE ND  [0.4] ND  [0.4] J- ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [2] ND  [0.4] ND  [0.4] ND  [0.4] 
1,2,3-Trichloropropane SW8260C µg/L 0.01 0.12 ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [2.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,2,4-Trichlorobenzene SW8260C µg/L 4.0 70 ND  [0.3] ND  [0.3] J- ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
1,2,4-Trimethylbenzene SW8260C µg/L 15 1,800 2.2  [0.2] 2  [0.2] 0.12  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,2-Dibromo-3-chloropropane SW8260C µg/L NE NE ND  [0.8] ND  [0.8] J- ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [4] ND  [0.8] ND  [0.8] ND  [0.8] 
1,2-Dibromoethane SW8260C µg/L 0.08 0.05 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,2-Dichlorobenzene SW8260C µg/L 300 600 ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,2-Dichloroethane SW8260C µg/L 1.7 5.0 0.3  [0.15] J 0.27  [0.15] J 0.11  [0.15] J ND  [0.15] 0.3  [0.15] J ND  [0.15] 0.45  [0.15] J 2.9  [0.15] 0.28  [0.15] J 0.29  [0.15] J 2.2  [0.75] J 1.6  [0.15] 0.29  [0.15] J ND  [0.15] 
1,2-Dichloropropane SW8260C µg/L 4.4 5.0 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.34  [0.2] J ND  [0.2] ND  [0.2] ND  [1] 0.17  [0.2] J ND  [0.2] ND  [0.2] 
1,3,5-Trimethylbenzene SW8260C µg/L 120 1,800 0.33  [0.2] J 0.32  [0.2] J J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,3-Dichlorobenzene SW8260C µg/L 300 3,300 ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
1,3-Dichloropropane SW8260C µg/L 4.7 8.5 ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
1,4-Dichlorobenzene SW8260C µg/L 4.8 75 ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
2,2-Dichloropropane SW8260C µg/L NE NE ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
2-Butanone SW8260C µg/L 5,600 22,000 ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [20] ND  [4] ND  [4] ND  [4] 
2-Chlorotoluene SW8260C µg/L NE NE ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
2-Hexanone SW8260C µg/L 38 NE ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [50] ND  [10] ND  [10] ND  [10] 
4-Chlorotoluene SW8260C µg/L NE NE ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
4-Isopropyltoluene SW8260C µg/L NE NE 0.31  [0.2] J 0.25  [0.2] J J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
4-Methyl-2-pentanone SW8260C µg/L 6,300 2,900 ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [50] ND  [10] ND  [10] ND  [10] 
Acetone SW8260C µg/L 14,000 33,000 ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] 4.1  [10] J B ND  [50] ND  [10] ND  [10] ND  [10] 
Benzene SW8260C µg/L 4.6 5.0 29  [0.1] 28  [0.1] 6.3  [0.1] 1.9  [0.1] 3.5  [0.1] 1.7  [0.1] 3.4  [0.1] 3.9  [0.1] 13  [0.1] 13  [0.1] 2.2  [0.5] J 2.1  [0.1] 13  [0.1] 1.3  [0.1] 
Bromobenzene SW8260C µg/L 62 NE ND  [0.2] ND  [0.2] J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Bromochloromethane SW8260C µg/L NE NE ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Bromodichloromethane SW8260C µg/L 1.3 14 ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] J- ND  [0.3] J- ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
Bromoform SW8260C µg/L 33 110 ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [2.5] J- ND  [0.5] J- ND  [0.5] ND  [0.5] 
Bromomethane SW8260C µg/L 7.5 51 ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
Carbon disulfide SW8260C µg/L 810 3,700 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.07  [0.2] J ND  [1] ND  [0.2] 0.14  [0.2] J ND  [0.2] 
Carbon tetrachloride SW8260C µg/L 4.6 5.0 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Chlorobenzene SW8260C µg/L 78 100 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Chloroethane SW8260C µg/L 21,000 290 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.3  [0.2] J ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Chloroform SW8260C µg/L 2.2 140 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.11  [0.2] J 0.09  [0.2] J 0.4  [1] J ND  [0.2] 0.38  [0.2] J B ND  [0.2] 
Chloromethane SW8260C µg/L 190 66 ND  [0.2] 0.11  [0.2] J B 0.08  [0.2] J B 0.1  [0.2] J B 0.13  [0.2] J B ND  [0.2] 2.8  [0.2] 0.19  [0.2] J B 0.1  [0.2] J B 0.18  [0.2] J B ND  [1] 0.15  [0.2] J B 0.14  [0.2] J B 0.21  [0.2] J B
cis-1,2-Dichloroethene SW8260C µg/L 36 70 6.6  [0.2] 6.6  [0.2] 4.4  [0.2] 0.62  [0.2] 8.2  [0.2] 0.18  [0.2] J 35  [0.2] 19  [0.2] 3  [0.2] 3.1  [0.2] 160  [1] 110  [2] 3  [0.2] J+ 0.15  [0.2] J J+
cis-1,3-Dichloropropene SW8260C µg/L 4.7 8.5 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Dibromochloromethane SW8260C µg/L 8.7 10 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] J- ND  [2.5] ND  [0.5] ND  [0.5] ND  [0.5] 

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

16FWOU401WG 16FWOU402WG 16FWOU403WG 16FWOU404WG 16FWOU405WG 16FWOU406WG 16FWOU407WG 16FWOU408WG 16FWOU409WG 16FWOU410WG 16FWOU411WG 16FWOU412WG 16FWOU415WG 16FWOU416WG
AP-10257MW "AP-5050" AP-10258MW FWLF-4 AP-8061 AP-6530 AP-6535 AP-5589 AP-6532 "AP-6060" AP-5588 AP-8063 AP-6532 AP-6530

K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1612733 K1612733
160790701F 160790702F 160790703F 160790704F 160790705F 160790706F 160790707F 160790708F 160790709F 160790710F 160790711F 160790712F K161273301 K161273302

7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 10/17/2016 10/17/2016
WG WG WG WG WG WG WG WG WG WG WG WG WG WG

Primary Field Duplicate 
16FWOU401WG Primary Primary Primary Primary Primary Primary Primary/ MS/MSD Field Duplicate 

16FWOU409WG Primary Primary Primary Primary

Analyte Method Units
2016 ADEC 

Cleanup 
Level1

2008 ADEC 
Cleanup 
Level2

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Dibromomethane SW8260C µg/L 8.3 370 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [2.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Dichlorodifluoromethane SW8260C µg/L 200 7,300 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.19  [0.2] J ND  [0.2] 0.82  [0.2] 3.8  [0.2] 0.68  [0.2] 0.65  [0.2] 1.4  [1] J 1.9  [0.2] 0.73  [0.2] ND  [0.2] 
Ethylbenzene SW8260C µg/L 15 700 ND  [0.1] 0.05  [0.1] J B ND  [0.1] 0.06  [0.1] J B ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.5] ND  [0.1] ND  [0.1] ND  [0.1] 
Hexachlorobutadiene SW8260C µg/L 1.4 7.3 ND  [0.3] ND  [0.3] J- ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
Isopropylbenzene SW8260C µg/L 450 3,700 2.1  [0.2] 1.9  [0.2] J 0.3  [0.2] J 0.06  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Methylene chloride SW8260C µg/L 110 5.0 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.14  [0.2] J ND  [0.2] ND  [0.2] 0.5  [1] J ND  [0.2] 0.15  [0.2] J B ND  [0.2] 
Methyl-tert-butyl ether (MTBE) SW8260C µg/L 140 470 ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
Naphthalene SW8260C µg/L 1.7 730 0.16  [0.3] J B 0.17  [0.3] J B J- ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [1.5] ND  [0.3] ND  [0.3] ND  [0.3] 
n-Butylbenzene SW8260C µg/L 1,000 370 0.44  [0.1] J 0.43  [0.1] J J- 0.07  [0.1] J B ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.5] ND  [0.1] ND  [0.1] ND  [0.1] 
n-Propylbenzene SW8260C µg/L 660 370 0.77  [0.2] J 0.74  [0.2] J J- ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
o-Xylene SW8260C µg/L 190 10,000 0.45  [0.2] J B 0.43  [0.2] J B ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
sec-Butylbenzene SW8260C µg/L 2,000 370 1.2  [0.1] J 1.1  [0.1] J 0.48  [0.1] J ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.5] ND  [0.1] ND  [0.1] ND  [0.1] 
Styrene SW8260C µg/L 1,200 100 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
tert-Butylbenzene SW8260C µg/L 690 370 0.12  [0.2] J 0.11  [0.2] J J- 0.07  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Tetrachloroethene (PCE) SW8260C µg/L 41 5.0 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 2.1  [1] J 0.14  [0.2] J ND  [0.2] ND  [0.2] 
Toluene SW8260C µg/L 1,100 1000 0.23  [0.1] J B 0.25  [0.1] J B ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] 0.21  [0.1] J B 0.19  [0.1] J B ND  [0.5] ND  [0.1] 0.49  [0.1] J B ND  [0.1] 
trans-1,2-Dichloroethene SW8260C µg/L 360 100 1.1  [0.2] 1.1  [0.2] 0.38  [0.2] J ND  [0.2] 3.8  [0.2] ND  [0.2] 3.6  [0.2] 2.6  [0.2] 0.4  [0.2] J 0.42  [0.2] J 39  [1] 12  [0.2] 0.41  [0.2] J ND  [0.2] 
trans-1,3-Dichloropropene SW8260C µg/L 4.7 8.5 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] J- ND  [0.2] J- ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Trichloroethene (TCE) SW8260C µg/L 2.8 5.0 0.15  [0.1] J 0.14  [0.1] J 0.11  [0.1] J ND  [0.1] 4.4  [0.1] ND  [0.1] 0.87  [0.1] 4.9  [0.1] ND  [0.1] ND  [0.1] 210  [0.5] 24  [0.1] ND  [0.1] ND  [0.1] 
Trichlorofluoromethane SW8260C µg/L 5,200 11,000 ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.16  [0.2] J ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 
Vinyl chloride SW8260C µg/L 0.19 2.0 0.12  [0.1] J 0.12  [0.1] J ND  [0.1] ND  [0.1] 0.16  [0.1] J ND  [0.1] 1.2  [0.1] 1.1  [0.1] 0.2  [0.1] J 0.22  [0.1] J 0.95  [0.5] J 1.3  [0.1] 0.26  [0.1] J ND  [0.1] 
Xylene, Isomers m & p SW8260C µg/L 190 10,000 2.1  [0.2] 2  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [1] ND  [0.2] ND  [0.2] ND  [0.2] 

1,2,4-Trichlorobenzene SW8270D-LL µg/L 4.0 70 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
1,2-Dichlorobenzene SW8270D-LL µg/L 300 600 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
1,3-Dichlorobenzene SW8270D-LL µg/L 300 3,300 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
1,4-Dichlorobenzene SW8270D-LL µg/L 4.8 75 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2,4,5-Trichlorophenol SW8270D-LL µg/L 1,200 3,700 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2,4,6-Trichlorophenol SW8270D-LL µg/L 12 77 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1.1] ND  [1] 
2,4-Dichlorophenol SW8270D-LL µg/L 46 110 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2,4-Dimethylphenol SW8270D-LL µg/L 360 730 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2.2] ND  [2] 
2,4-Dinitrophenol SW8270D-LL µg/L 39 73 ND  [25] ND  [25] ND  [25] ND  [25] ND  [25] ND  [25] ND  [26] ND  [25] ND  [25] ND  [25] ND  [26] ND  [25] ND  [27] ND  [25] 
2,4-Dinitrotoluene SW8270D-LL µg/L 2.4 1.3 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1.1] ND  [1] 
2,6-Dinitrotoluene SW8270D-LL µg/L 0.49 1.3 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2-Chloronaphthalene SW8270D-LL µg/L 750 2,900 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2-Chlorophenol SW8270D-LL µg/L 91 180 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2-Methyl-4,6-dinitrophenol SW8270D-LL µg/L NE NE ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [11] ND  [10] ND  [10] ND  [10] ND  [11] ND  [10] ND  [11] ND  [10] 
2-Methylnaphthalene SW8270D-LL µg/L 36 150 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] 0.7  [0.5] J ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2-Methylphenol (o-Cresol) SW8270D-LL µg/L 930 1,800 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2-Nitroaniline SW8270D-LL µg/L NE NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
2-Nitrophenol SW8270D-LL µg/L NE NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
3,3'-Dichlorobenzidine SW8270D-LL µg/L 1.3 1.9 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2] J- ND  [2] J- ND  [2.1] ND  [2] ND  [2.2] ND  [2] 
3-Nitroaniline SW8270D-LL µg/L NE NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1.1] ND  [1] 
4-Bromophenyl phenyl ether SW8270D-LL µg/L NE NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
4-Chloro-3-methylphenol SW8270D-LL µg/L NE NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
4-Chloroaniline SW8270D-LL µg/L 3.7 16 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2.2] ND  [2] 
4-Chlorophenyl phenyl ether SW8270D-LL µg/L NE NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
4-Methylphenol (p-Cresol) SW8270D-LL µg/L 1,900 180 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Acenaphthene SW8270D-LL µg/L 530 2,200 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Acenaphthylene SW8270D-LL µg/L 260 2,200 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Anthracene SW8270D-LL µg/L 43 11,000 ND  [0.61] ND  [0.61] ND  [0.61] ND  [0.61] ND  [0.61] ND  [0.61] ND  [0.62] ND  [0.61] ND  [0.61] ND  [0.61] ND  [0.63] ND  [0.61] ND  [0.65] ND  [0.61] 
Benzo(a)anthracene SW8270D-LL µg/L 0.12 1.2 ND  [0.59] ND  [0.59] ND  [0.59] ND  [0.59] ND  [0.59] ND  [0.59] ND  [0.6] ND  [0.59] ND  [0.59] ND  [0.59] ND  [0.61] ND  [0.59] ND  [0.63] ND  [0.59] 
Benzo(a)pyrene SW8270D-LL µg/L 0.03 0.2 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1.1] ND  [1] 
Benzo(b)fluoranthene SW8270D-LL µg/L 0.34 1.2 ND  [0.58] ND  [0.58] ND  [0.58] ND  [0.58] ND  [0.58] ND  [0.58] ND  [0.59] ND  [0.58] ND  [0.58] ND  [0.58] ND  [0.6] ND  [0.58] ND  [0.62] ND  [0.58] 
Benzo(g,h,i)perylene SW8270D-LL µg/L 0.26 1,100 ND  [0.81] ND  [0.81] ND  [0.81] ND  [0.81] ND  [0.81] ND  [0.81] ND  [0.82] ND  [0.81] ND  [0.81] ND  [0.81] ND  [0.84] ND  [0.81] ND  [0.87] ND  [0.81] 
Benzo(k)fluoranthene SW8270D-LL µg/L 0.8 12 ND  [0.83] ND  [0.83] ND  [0.83] ND  [0.83] ND  [0.83] ND  [0.83] ND  [0.84] ND  [0.83] ND  [0.83] ND  [0.83] ND  [0.86] ND  [0.83] ND  [0.89] ND  [0.83] 
Benzyl alcohol SW8270D-LL µg/L 2,000 NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Benzyl butyl phthalate SW8270D-LL µg/L 160 7,300 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
bis-(2-Chloroethoxy)methane SW8270D-LL µg/L NE NE ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
bis-(2-Chloroethyl)ether SW8270D-LL µg/L 0.14 0.77 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
bis(2-Chloroisopropyl)ether SW8270D-LL µg/L NE NE ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.51] J- ND  [0.5] J- ND  [0.5] J- ND  [0.5] J- ND  [0.52] J- ND  [0.5] J- ND  [0.54] ND  [0.5] 
bis-(2-Ethylhexyl)phthalate SW8270D-LL µg/L 56 6 ND  [1.9] ND  [1.9] ND  [1.9] ND  [1.9] ND  [1.9] ND  [1.9] ND  [2] ND  [1.9] 10  [1.9] J 23  [1.9] J ND  [2] ND  [1.9] 4.4  [2.1] J ND  [1.9] 
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

16FWOU401WG 16FWOU402WG 16FWOU403WG 16FWOU404WG 16FWOU405WG 16FWOU406WG 16FWOU407WG 16FWOU408WG 16FWOU409WG 16FWOU410WG 16FWOU411WG 16FWOU412WG 16FWOU415WG 16FWOU416WG
AP-10257MW "AP-5050" AP-10258MW FWLF-4 AP-8061 AP-6530 AP-6535 AP-5589 AP-6532 "AP-6060" AP-5588 AP-8063 AP-6532 AP-6530

K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1607907 K1612733 K1612733
160790701F 160790702F 160790703F 160790704F 160790705F 160790706F 160790707F 160790708F 160790709F 160790710F 160790711F 160790712F K161273301 K161273302

7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 10/17/2016 10/17/2016
WG WG WG WG WG WG WG WG WG WG WG WG WG WG

Primary Field Duplicate 
16FWOU401WG Primary Primary Primary Primary Primary Primary Primary/ MS/MSD Field Duplicate 

16FWOU409WG Primary Primary Primary Primary

Analyte Method Units
2016 ADEC 

Cleanup 
Level1

2008 ADEC 
Cleanup 
Level2

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Chrysene SW8270D-LL µg/L 2.0 120 ND  [0.79] ND  [0.79] ND  [0.79] ND  [0.79] ND  [0.79] ND  [0.79] ND  [0.8] ND  [0.79] ND  [0.79] ND  [0.79] ND  [0.82] ND  [0.79] ND  [0.85] ND  [0.79] 
Dibenzo(a,h)anthracene SW8270D-LL µg/L 0.03 0.12 ND  [0.75] ND  [0.75] ND  [0.75] ND  [0.75] ND  [0.75] ND  [0.75] ND  [0.76] ND  [0.75] ND  [0.75] ND  [0.75] ND  [0.78] ND  [0.75] ND  [0.8] ND  [0.75] 
Dibenzofuran SW8270D-LL µg/L 7.9 73 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Diethyl phthalate SW8270D-LL µg/L 15,000 29,000 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Dimethyl phthalate SW8270D-LL µg/L 16,000 370,000 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] 2.5  [2] J 1.8  [2] J ND  [2.1] ND  [2] ND  [2.2] ND  [2] 
Di-n-butyl phthalate SW8270D-LL µg/L 900 3,700 ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.66] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.68] ND  [0.65] ND  [0.7] ND  [0.65] 
Di-n-octyl phthalate SW8270D-LL µg/L 22 1,500 ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.64] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.65] ND  [0.63] ND  [0.68] ND  [0.63] 
Fluoranthene SW8270D-LL µg/L 260 1,500 ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.66] ND  [0.65] ND  [0.65] ND  [0.65] ND  [0.68] ND  [0.65] ND  [0.7] ND  [0.65] 
Fluorene SW8270D-LL µg/L 290 1,500 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Hexachlorobenzene SW8270D-LL µg/L 0.098 1.0 ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.64] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.65] ND  [0.63] ND  [0.68] ND  [0.63] 
Hexachlorobutadiene SW8270D-LL µg/L 1.4 7.3 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Hexachloroethane SW8270D-LL µg/L 3.3 40 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2.2] ND  [2] 
Indeno(1,2,3-cd)pyrene SW8270D-LL µg/L 0.19 1.20 ND  [0.68] ND  [0.68] ND  [0.68] ND  [0.68] ND  [0.68] ND  [0.68] ND  [0.69] ND  [0.68] ND  [0.68] ND  [0.68] ND  [0.71] ND  [0.68] ND  [0.73] ND  [0.68] 
Isophorone SW8270D-LL µg/L 780 900 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1] ND  [1] ND  [1.1] ND  [1] ND  [1.1] ND  [1] 
Naphthalene SW8270D-LL µg/L 1.7 730 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] 3.6  [0.5] J ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Nitrobenzene SW8270D-LL µg/L 1.4 18 ND  [0.57] ND  [0.57] ND  [0.57] ND  [0.57] ND  [0.57] ND  [0.57] ND  [0.58] ND  [0.57] ND  [0.57] ND  [0.57] ND  [0.59] ND  [0.57] ND  [0.61] ND  [0.57] 
n-Nitrosodi-n-propylamine SW8270D-LL µg/L 0.11 0.12 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2] ND  [2] ND  [2.1] ND  [2] ND  [2.2] ND  [2] 
n-Nitrosodiphenylamine SW8270D-LL µg/L 120 170 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Pentachlorophenol SW8270D-LL µg/L 0.41 1.0 ND  [5] ND  [5] ND  [5] ND  [5] ND  [5] ND  [5] ND  [5.1] 9.9  [5] J ND  [5] ND  [5] ND  [5.2] ND  [5] ND  [5.4] ND  [5] 
Phenanthrene SW8270D-LL µg/L 170 11,000 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.54] ND  [0.5] 
Phenol SW8270D-LL µg/L 5,800 11,000 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.51] ND  [0.5] 0.76  [0.5] J ND  [0.5] ND  [0.52] ND  [0.5] 1.3  [0.54] J ND  [0.5] 
Pyrene SW8270D-LL µg/L 120 1,100 ND  [0.73] ND  [0.73] ND  [0.73] ND  [0.73] ND  [0.73] ND  [0.73] ND  [0.74] ND  [0.73] ND  [0.73] ND  [0.73] ND  [0.76] ND  [0.73] ND  [0.78] ND  [0.73] 

Data Qualifiers:

Acronyms:
LOD - limit of detection

LOQ - limit of quantitation

MS/MSD - matrix spike/matrix spike duplicate

µg/L - micrograms per liter

mg/L - milligrams per liter

NE - not established

QC - quality control

WG - groundwater

WQ - water-matrix QC sample

J- - result qualified as an estimate with a low-bias due to a QC failure

ND - not detected [LOD presented in brackets]

Yellow highlighted and bolded results exceed 2008 ADEC groundwater cleanup levels.

Grey highlighted results are non-detect with LODs above2008 ADEC cleanup levels.

B - result may be due to cross-contamination

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

J+ - result qualified as an estimate with a high-bias due to a QC failure

3 Cleanup level is for hexavalent chromium 

2 2008 ADEC cleanup levels are listed in 18 AAC 75.345, Table C (revised as of May 8, 2016).  
These values are used for the purposes of the 2016 Monitoring Report and are equivalent to 
the Remedial Action Goals for site contaminants.

1 2016 ADEC cleanup levels are Groundwater Human Health values listed in Title 18, Alaska 
Administrative Code, Section 75.345, Table C (effective November 6, 2016).  These values are 
provided for comparative purposes only.  LODs and results are compared to 2008 ADEC 
cleanup levels described in note 2. 
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

Analyte Method Units
2016 ADEC 

Cleanup 
Level1

2008 ADEC 
Cleanup 
Level2

Methane RSK175 µg/L NE NE
Sulfate E300.0 mg/L NE NE
Iron SW6010C µg/L NE NE

Antimony SW6020A µg/L 7.8 6
Arsenic SW6020A µg/L 0.52 10
Barium SW6020A µg/L 3,800 2,000
Beryllium SW6020A µg/L 25 4
Cadmium SW6020A µg/L 9.2 5
Chromium SW6020A µg/L 0.35 3 100
Cobalt SW6020A µg/L NE NE
Copper SW6020A µg/L 800 1,000
Lead SW6020A µg/L 15 15
Nickel SW6020A µg/L 390 100
Selenium SW6020A µg/L 100 50
Silver SW6020A µg/L 94 100
Thallium SW6020A µg/L 0.2 2
Vanadium SW6020A µg/L 86 260
Zinc SW6020A µg/L 6,000 5,000

1,1,1,2-Tetrachloroethane SW8260C µg/L 5.7 NE
1,1,1-Trichloroethane SW8260C µg/L 8,000 200
1,1,2,2-Tetrachloroethane SW8260C µg/L 0.76 4.3
1,1,2-Trichloroethane SW8260C µg/L 0.41 5.0
1,1-Dichloroethane SW8260C µg/L 28 7,300
1,1-Dichloroethene SW8260C µg/L 280 7.0
1,1-Dichloropropene SW8260C µg/L NE NE
1,2,3-Trichlorobenzene SW8260C µg/L NE NE
1,2,3-Trichloropropane SW8260C µg/L 0.01 0.12
1,2,4-Trichlorobenzene SW8260C µg/L 4.0 70
1,2,4-Trimethylbenzene SW8260C µg/L 15 1,800
1,2-Dibromo-3-chloropropane SW8260C µg/L NE NE
1,2-Dibromoethane SW8260C µg/L 0.08 0.05
1,2-Dichlorobenzene SW8260C µg/L 300 600
1,2-Dichloroethane SW8260C µg/L 1.7 5.0
1,2-Dichloropropane SW8260C µg/L 4.4 5.0
1,3,5-Trimethylbenzene SW8260C µg/L 120 1,800
1,3-Dichlorobenzene SW8260C µg/L 300 3,300
1,3-Dichloropropane SW8260C µg/L 4.7 8.5
1,4-Dichlorobenzene SW8260C µg/L 4.8 75
2,2-Dichloropropane SW8260C µg/L NE NE
2-Butanone SW8260C µg/L 5,600 22,000
2-Chlorotoluene SW8260C µg/L NE NE
2-Hexanone SW8260C µg/L 38 NE
4-Chlorotoluene SW8260C µg/L NE NE
4-Isopropyltoluene SW8260C µg/L NE NE
4-Methyl-2-pentanone SW8260C µg/L 6,300 2,900
Acetone SW8260C µg/L 14,000 33,000
Benzene SW8260C µg/L 4.6 5.0
Bromobenzene SW8260C µg/L 62 NE
Bromochloromethane SW8260C µg/L NE NE
Bromodichloromethane SW8260C µg/L 1.3 14
Bromoform SW8260C µg/L 33 110
Bromomethane SW8260C µg/L 7.5 51
Carbon disulfide SW8260C µg/L 810 3,700
Carbon tetrachloride SW8260C µg/L 4.6 5.0
Chlorobenzene SW8260C µg/L 78 100
Chloroethane SW8260C µg/L 21,000 290
Chloroform SW8260C µg/L 2.2 140
Chloromethane SW8260C µg/L 190 66
cis-1,2-Dichloroethene SW8260C µg/L 36 70
cis-1,3-Dichloropropene SW8260C µg/L 4.7 8.5
Dibromochloromethane SW8260C µg/L 8.7 10

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

16FWOU417WG 16FWOU418WG 16FWOU419WG 16FWOU420WG 16FWOU421WG 16FWOU422WG 16FWOU413WQ 16FWOU423WQ 16FWOU414WQ 16FWOU424WQ
AP-5589 AP-6535 AP-8063 "AP-6060" AP-10258MW AP-10257MW Rinsate RINSATE 23 Trip Blank TRIP BLANK

K1612733 K1612733 K1612733 K1612733 K1612733 K1612733 K1607907 K1612733 K1607907 K1612733
K161273303 K161273304 K161273305 K161273306 K161273307 K161273308 160790713F K161273309 K160790714 K161273310
10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 7/12/2016 10/18/2016 7/11/2016 10/17/2016

WG WG WG WG WG WG WQ WQ WQ WQ

Primary Primary Primary/ MS/MSD Field Duplicate 
16FWOU419WG Primary Primary Equipment Blank Equipment Blank Trip Blank Trip Blank

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

610  [0.63] 240  [0.63] 650  [0.63] 680  [0.63] 430  [0.63] 620  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] ND  [0.63] 
133  [1] 17.5  [0.2] B 131  [1] 137  [1] 161  [1] 127  [1] ND  [0.04] 3.89  [0.04] - -

49200  [8] 24200  [8] 53100  [8] 53400  [8] 255  [8] 3220  [8] 3.7  [10] J B 14  [8] J - -

0.111  [0.025] B 0.391  [0.025]  B 0.118  [0.025] 0.106  [0.025] 0.886  [0.025] B 1.77  [0.025] B ND  [0.012] 1.01  [0.025] - -
0.92  [0.13] 3.36  [0.13] 2.57  [0.13] 2.77  [0.13] 1.17  [0.13] 2.96  [0.13] ND  [0.3] 0.07  [0.13] J - -
619  [0.025] 268  [0.025] 713  [0.025] 748  [0.025] 63.9  [0.025] B 254  [0.025] 0.084  [0.025] 18  [0.025] - -
0.037  [0.02] 0.05  [0.02] 0.021  [0.02] 0.025  [0.02] 0.229  [0.02] 0.029  [0.02] ND  [0.02] ND  [0.02] - -

0.011  [0.01] J B 0.047  [0.01] 0.02  [0.01] J ND  [0.01] 2.35  [0.01] 0.68  [0.01] ND  [0.02] 0.008  [0.01] J - -
1.73  [0.05] B 2.84  [0.05] B 1.16  [0.05] 1.09  [0.05] 0.98  [0.05] B 1.72  [0.05] B 0.1  [0.05] J 0.57  [0.05] - -

0.157  [0.02] B 0.297  [0.02] 0.135  [0.02] 0.131  [0.02] 172  [0.02] 39.4  [0.02] ND  [0.02] 0.052  [0.02] - -
1.14  [0.1] 10  [0.1] 0.25  [0.1] 0.25  [0.1] 13.2  [0.1] 10.1  [0.1] 0.04  [0.05] J 0.18  [0.1] - -

0.065  [0.01] B 1.37  [0.01] 0.12  [0.01] 0.119  [0.01] 0.448  [0.01] 0.252  [0.01] ND  [0.01] 0.026  [0.01] - -
0.73  [0.1] B 0.99  [0.1] B 0.91  [0.1] 0.8  [0.1] 338  [0.1] 97.3  [0.1] 0.1  [0.05] J 0.36  [0.1] - -

ND  [1] ND  [1] ND  [1] ND  [1] 0.8  [1] J 0.5  [1] J ND  [1] ND  [1] - -
ND  [0.01] 0.009  [0.01] J ND  [0.01] ND  [0.01] 0.018  [0.01] J 0.034  [0.01] ND  [0.01] ND  [0.01] - -

0.003  [0.01] J 0.004  [0.01] J 0.007  [0.01] J ND  [0.01] 0.078  [0.01] 0.037  [0.01] ND  [0.005] ND  [0.01] - -
5.02  [0.1] 3.98  [0.1] 2.6  [0.1] 2.54  [0.1] 2.07  [0.1] 3.53  [0.1] 0.02  [0.05] J 0.12  [0.1] J - -

1.56  [0.25] B 13.2  [0.25] 86.6  [0.25] 82.9  [0.25] 298  [0.25] 34.4  [0.25] ND  [0.5] 0.94  [0.25] - -

ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 

2.7  [0.2] J+ ND  [0.2] 34  [0.2] J J+ 25  [0.2] J J+ ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.4] ND  [0.4] 0.71  [0.4] 0.58  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] 
1.9  [0.2] 0.13  [0.2] J 0.87  [0.2] 0.77  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.4] ND  [0.4] 0.11  [0.4] J ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] ND  [0.4] 
ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
ND  [0.3] ND  [0.3] 0.16  [0.3] J 0.1  [0.3] J ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.2] ND  [0.2] 0.09  [0.2] J 0.07  [0.2] J 0.26  [0.2] J B ND  [0.2] ND  [0.2] 0.07  [0.2] J ND  [0.2] ND  [0.2] 
ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] ND  [0.8] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
3.1  [0.15] 0.39  [0.15] J 1.8  [0.15] 1.6  [0.15] 0.08  [0.15] J 0.11  [0.15] J ND  [0.15] ND  [0.15] ND  [0.15] ND  [0.15] 
0.33  [0.2] J ND  [0.2] 0.19  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] 

ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] 
ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] 7.3  [10] J 4.2  [10] J ND  [10] ND  [10] 
4  [0.1] 2.9  [0.1] 2.4  [0.1] 2.2  [0.1] 6  [0.1] 7.3  [0.1] 0.08  [0.1] J 0.11  [0.1] J ND  [0.1] ND  [0.1] 

ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] J- ND  [0.5] 
ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 

0.54  [0.2] J+ ND  [0.2] 0.38  [0.2] J J+ 0.26  [0.2] J J+ ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.1  [0.2] J B

0.19  [0.2] J B 0.48  [0.2] J B 0.19  [0.2] J 0.39  [0.2] J 0.2  [0.2] J B 0.25  [0.2] J B ND  [0.2] 0.2  [0.2] J 0.09  [0.2] J ND  [0.2] 
20  [0.2] J+ 28  [0.2] J+ 110  [1] J+ 93  [1] J+ 3.3  [0.2] J+ 3.5  [0.2] J+ ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

Analyte Method Units
2016 ADEC 

Cleanup 
Level1

2008 ADEC 
Cleanup 
Level2

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Dibromomethane SW8260C µg/L 8.3 370
Dichlorodifluoromethane SW8260C µg/L 200 7,300
Ethylbenzene SW8260C µg/L 15 700
Hexachlorobutadiene SW8260C µg/L 1.4 7.3
Isopropylbenzene SW8260C µg/L 450 3,700
Methylene chloride SW8260C µg/L 110 5.0
Methyl-tert-butyl ether (MTBE) SW8260C µg/L 140 470
Naphthalene SW8260C µg/L 1.7 730
n-Butylbenzene SW8260C µg/L 1,000 370
n-Propylbenzene SW8260C µg/L 660 370
o-Xylene SW8260C µg/L 190 10,000
sec-Butylbenzene SW8260C µg/L 2,000 370
Styrene SW8260C µg/L 1,200 100
tert-Butylbenzene SW8260C µg/L 690 370
Tetrachloroethene (PCE) SW8260C µg/L 41 5.0
Toluene SW8260C µg/L 1,100 1000
trans-1,2-Dichloroethene SW8260C µg/L 360 100
trans-1,3-Dichloropropene SW8260C µg/L 4.7 8.5
Trichloroethene (TCE) SW8260C µg/L 2.8 5.0
Trichlorofluoromethane SW8260C µg/L 5,200 11,000
Vinyl chloride SW8260C µg/L 0.19 2.0
Xylene, Isomers m & p SW8260C µg/L 190 10,000

1,2,4-Trichlorobenzene SW8270D-LL µg/L 4.0 70
1,2-Dichlorobenzene SW8270D-LL µg/L 300 600
1,3-Dichlorobenzene SW8270D-LL µg/L 300 3,300
1,4-Dichlorobenzene SW8270D-LL µg/L 4.8 75
2,4,5-Trichlorophenol SW8270D-LL µg/L 1,200 3,700
2,4,6-Trichlorophenol SW8270D-LL µg/L 12 77
2,4-Dichlorophenol SW8270D-LL µg/L 46 110
2,4-Dimethylphenol SW8270D-LL µg/L 360 730
2,4-Dinitrophenol SW8270D-LL µg/L 39 73
2,4-Dinitrotoluene SW8270D-LL µg/L 2.4 1.3
2,6-Dinitrotoluene SW8270D-LL µg/L 0.49 1.3
2-Chloronaphthalene SW8270D-LL µg/L 750 2,900
2-Chlorophenol SW8270D-LL µg/L 91 180
2-Methyl-4,6-dinitrophenol SW8270D-LL µg/L NE NE
2-Methylnaphthalene SW8270D-LL µg/L 36 150
2-Methylphenol (o-Cresol) SW8270D-LL µg/L 930 1,800
2-Nitroaniline SW8270D-LL µg/L NE NE
2-Nitrophenol SW8270D-LL µg/L NE NE
3,3'-Dichlorobenzidine SW8270D-LL µg/L 1.3 1.9
3-Nitroaniline SW8270D-LL µg/L NE NE
4-Bromophenyl phenyl ether SW8270D-LL µg/L NE NE
4-Chloro-3-methylphenol SW8270D-LL µg/L NE NE
4-Chloroaniline SW8270D-LL µg/L 3.7 16
4-Chlorophenyl phenyl ether SW8270D-LL µg/L NE NE
4-Methylphenol (p-Cresol) SW8270D-LL µg/L 1,900 180
Acenaphthene SW8270D-LL µg/L 530 2,200
Acenaphthylene SW8270D-LL µg/L 260 2,200
Anthracene SW8270D-LL µg/L 43 11,000
Benzo(a)anthracene SW8270D-LL µg/L 0.12 1.2
Benzo(a)pyrene SW8270D-LL µg/L 0.03 0.2
Benzo(b)fluoranthene SW8270D-LL µg/L 0.34 1.2
Benzo(g,h,i)perylene SW8270D-LL µg/L 0.26 1,100
Benzo(k)fluoranthene SW8270D-LL µg/L 0.8 12
Benzyl alcohol SW8270D-LL µg/L 2,000 NE
Benzyl butyl phthalate SW8270D-LL µg/L 160 7,300
bis-(2-Chloroethoxy)methane SW8270D-LL µg/L NE NE
bis-(2-Chloroethyl)ether SW8270D-LL µg/L 0.14 0.77
bis(2-Chloroisopropyl)ether SW8270D-LL µg/L NE NE
bis-(2-Ethylhexyl)phthalate SW8270D-LL µg/L 56 6

16FWOU417WG 16FWOU418WG 16FWOU419WG 16FWOU420WG 16FWOU421WG 16FWOU422WG 16FWOU413WQ 16FWOU423WQ 16FWOU414WQ 16FWOU424WQ
AP-5589 AP-6535 AP-8063 "AP-6060" AP-10258MW AP-10257MW Rinsate RINSATE 23 Trip Blank TRIP BLANK

K1612733 K1612733 K1612733 K1612733 K1612733 K1612733 K1607907 K1612733 K1607907 K1612733
K161273303 K161273304 K161273305 K161273306 K161273307 K161273308 160790713F K161273309 K160790714 K161273310
10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 7/12/2016 10/18/2016 7/11/2016 10/17/2016

WG WG WG WG WG WG WQ WQ WQ WQ

Primary Primary Primary/ MS/MSD Field Duplicate 
16FWOU419WG Primary Primary Equipment Blank Equipment Blank Trip Blank Trip Blank

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
3.7  [0.2] 0.74  [0.2] 2  [0.2] 1.9  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.1] ND  [0.1] 0.21  [0.1] J 0.16  [0.1] J ND  [0.1] ND  [0.1] 0.06  [0.1] J 0.11  [0.1] J ND  [0.1] ND  [0.1] 
ND  [0.3] ND  [0.3] 0.21  [0.3] J ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.13  [0.2] J 0.08  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 

0.19  [0.2] J B 0.1  [0.2] J B 0.12  [0.2] J B 0.15  [0.2] J B ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 0.14  [0.2] J B
ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 
ND  [0.1] ND  [0.1] 0.09  [0.1] J 0.06  [0.1] J 0.08  [0.1] J 0.11  [0.1] J ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] 0.18  [0.2] J 0.19  [0.2] J 0.19  [0.2] J B ND  [0.2] 0.09  [0.2] J 0.12  [0.2] J ND  [0.2] ND  [0.2] 
ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] 0.2  [0.1] J 0.41  [0.1] J ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] 0.21  [0.2] J 0.16  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.1] 0.12  [0.1] J B 1  [0.1] 1.2  [0.1] 0.1  [0.1] J B 0.08  [0.1] J B 0.84  [0.1] 0.62  [0.1] ND  [0.1] ND  [0.1] 
2.7  [0.2] 2.6  [0.2] 14  [0.2] 12  [0.2] 0.25  [0.2] J 0.51  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
5.1  [0.1] 0.66  [0.1] 29  [0.1] 25  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] 

0.16  [0.2] J ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] ND  [0.2] 
1.3  [0.1] 1.1  [0.1] 1.3  [0.1] 1.3  [0.1] ND  [0.1] 0.1  [0.1] J ND  [0.1] ND  [0.1] ND  [0.1] ND  [0.1] 
ND  [0.2] ND  [0.2] 0.5  [0.2] 0.5  [0.2] 0.19  [0.2] J B ND  [0.2] 0.21  [0.2] J 0.32  [0.2] J ND  [0.2] ND  [0.2] 

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [1] ND  [1.1] ND  [1.3] ND  [1.3] ND  [1] ND  [1.1] ND  [1] ND  [1.1] - -

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [2] ND  [2.1] ND  [2.5] ND  [2.5] ND  [2] ND  [2.1] ND  [2] ND  [2.1] - -

ND  [25] ND  [26] ND  [31] ND  [32] ND  [25] ND  [26] ND  [25] ND  [26] - -
ND  [1] ND  [1.1] ND  [1.3] ND  [1.3] ND  [1] ND  [1.1] ND  [1] ND  [1.1] - -

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [10] ND  [11] ND  [13] ND  [13] ND  [10] ND  [11] ND  [10] ND  [11] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [2] ND  [2.1] ND  [2.5] ND  [2.5] ND  [2] ND  [2.1] ND  [2] ND  [2.1] - -
ND  [1] ND  [1.1] ND  [1.3] ND  [1.3] ND  [1] ND  [1.1] ND  [1] ND  [1.1] - -

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [2] ND  [2.1] ND  [2.5] ND  [2.5] ND  [2] ND  [2.1] ND  [2] ND  [2.1] - -

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -

ND  [0.61] ND  [0.63] ND  [0.75] ND  [0.77] ND  [0.61] ND  [0.63] ND  [0.61] ND  [0.63] - -
ND  [0.59] ND  [0.61] ND  [0.72] ND  [0.74] ND  [0.59] ND  [0.61] ND  [0.59] ND  [0.61] - -

ND  [1] ND  [1.1] ND  [1.3] ND  [1.3] ND  [1] ND  [1.1] ND  [1] ND  [1.1] - -
ND  [0.58] ND  [0.6] ND  [0.71] ND  [0.73] ND  [0.58] ND  [0.6] ND  [0.58] ND  [0.6] - -
ND  [0.81] ND  [0.83] ND  [0.99] ND  [1.1] ND  [0.81] ND  [0.83] ND  [0.81] ND  [0.83] - -
ND  [0.83] ND  [0.85] ND  [1.1] ND  [1.1] ND  [0.83] ND  [0.85] ND  [0.83] ND  [0.85] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] J- ND  [0.52] - -
ND  [1.9] ND  [2] ND  [2.4] ND  [2.4] ND  [1.9] ND  [2] ND  [1.9] ND  [2] - -
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

Analyte Method Units
2016 ADEC 

Cleanup 
Level1

2008 ADEC 
Cleanup 
Level2

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Chrysene SW8270D-LL µg/L 2.0 120
Dibenzo(a,h)anthracene SW8270D-LL µg/L 0.03 0.12
Dibenzofuran SW8270D-LL µg/L 7.9 73
Diethyl phthalate SW8270D-LL µg/L 15,000 29,000
Dimethyl phthalate SW8270D-LL µg/L 16,000 370,000
Di-n-butyl phthalate SW8270D-LL µg/L 900 3,700
Di-n-octyl phthalate SW8270D-LL µg/L 22 1,500
Fluoranthene SW8270D-LL µg/L 260 1,500
Fluorene SW8270D-LL µg/L 290 1,500
Hexachlorobenzene SW8270D-LL µg/L 0.098 1.0
Hexachlorobutadiene SW8270D-LL µg/L 1.4 7.3
Hexachloroethane SW8270D-LL µg/L 3.3 40
Indeno(1,2,3-cd)pyrene SW8270D-LL µg/L 0.19 1.20
Isophorone SW8270D-LL µg/L 780 900
Naphthalene SW8270D-LL µg/L 1.7 730
Nitrobenzene SW8270D-LL µg/L 1.4 18
n-Nitrosodi-n-propylamine SW8270D-LL µg/L 0.11 0.12
n-Nitrosodiphenylamine SW8270D-LL µg/L 120 170
Pentachlorophenol SW8270D-LL µg/L 0.41 1.0
Phenanthrene SW8270D-LL µg/L 170 11,000
Phenol SW8270D-LL µg/L 5,800 11,000
Pyrene SW8270D-LL µg/L 120 1,100

Data Qualifiers:

Acronyms:
LOD - limit of detection

LOQ - limit of quantitation

MS/MSD - matrix spike/matrix spike duplicate

µg/L - micrograms per liter

mg/L - milligrams per liter

NE - not established

QC - quality control

WG - groundwater

WQ - water-matrix QC sample

J- - result qualified as an estimate with a low-bias due to a QC failure

ND - not detected [LOD presented in brackets]

Yellow highlighted and bolded results exceed 2008 ADEC groundwater cleanup levels.

Grey highlighted results are non-detect with LODs above2008 ADEC cleanup levels.

B - result may be due to cross-contamination

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

J+ - result qualified as an estimate with a high-bias due to a QC failure

3 Cleanup level is for hexavalent chromium 

2 2008 ADEC cleanup levels are listed in 18 AAC 75.345, Table C (revised as of May 8, 2016).  
These values are used for the purposes of the 2016 Monitoring Report and are equivalent to 
the Remedial Action Goals for site contaminants.

1 2016 ADEC cleanup levels are Groundwater Human Health values listed in Title 18, Alaska 
Administrative Code, Section 75.345, Table C (effective November 6, 2016).  These values are 
provided for comparative purposes only.  LODs and results are compared to 2008 ADEC 
cleanup levels described in note 2. 

16FWOU417WG 16FWOU418WG 16FWOU419WG 16FWOU420WG 16FWOU421WG 16FWOU422WG 16FWOU413WQ 16FWOU423WQ 16FWOU414WQ 16FWOU424WQ
AP-5589 AP-6535 AP-8063 "AP-6060" AP-10258MW AP-10257MW Rinsate RINSATE 23 Trip Blank TRIP BLANK

K1612733 K1612733 K1612733 K1612733 K1612733 K1612733 K1607907 K1612733 K1607907 K1612733
K161273303 K161273304 K161273305 K161273306 K161273307 K161273308 160790713F K161273309 K160790714 K161273310
10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 7/12/2016 10/18/2016 7/11/2016 10/17/2016

WG WG WG WG WG WG WQ WQ WQ WQ

Primary Primary Primary/ MS/MSD Field Duplicate 
16FWOU419WG Primary Primary Equipment Blank Equipment Blank Trip Blank Trip Blank

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

Result [LOD] 
Qualifier

ND  [0.79] ND  [0.81] ND  [0.97] ND  [0.99] ND  [0.79] ND  [0.81] ND  [0.79] ND  [0.81] - -
ND  [0.75] ND  [0.77] ND  [0.92] ND  [0.94] ND  [0.75] ND  [0.77] ND  [0.75] ND  [0.77] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [2] ND  [2.1] ND  [2.5] ND  [2.5] ND  [2] ND  [2.1] ND  [2] ND  [2.1] - -

ND  [0.65] ND  [0.67] ND  [0.8] ND  [0.82] ND  [0.65] ND  [0.67] ND  [0.65] ND  [0.67] - -
ND  [0.63] ND  [0.65] ND  [0.77] ND  [0.79] ND  [0.63] ND  [0.65] ND  [0.63] ND  [0.65] - -
ND  [0.65] ND  [0.67] ND  [0.8] ND  [0.82] ND  [0.65] ND  [0.67] ND  [0.65] ND  [0.67] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -

ND  [0.63] ND  [0.65] ND  [0.77] ND  [0.79] ND  [0.63] ND  [0.65] ND  [0.63] ND  [0.65] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [2] ND  [2.1] ND  [2.5] ND  [2.5] ND  [2] ND  [2.1] ND  [2] ND  [2.1] - -

ND  [0.68] ND  [0.7] ND  [0.83] ND  [0.85] ND  [0.68] ND  [0.7] ND  [0.68] ND  [0.7] - -
ND  [1] ND  [1.1] ND  [1.3] ND  [1.3] ND  [1] ND  [1.1] ND  [1] ND  [1.1] - -

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.57] ND  [0.59] ND  [0.7] ND  [0.72] ND  [0.57] ND  [0.59] ND  [0.57] ND  [0.59] - -

ND  [2] ND  [2.1] ND  [2.5] ND  [2.5] ND  [2] ND  [2.1] ND  [2] ND  [2.1] - -
ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [5] ND  [5.2] ND  [6.1] ND  [6.3] ND  [5] ND  [5.2] ND  [5] ND  [5.2] - -

ND  [0.5] ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
0.41  [0.5] J ND  [0.52] ND  [0.61] ND  [0.63] ND  [0.5] ND  [0.52] ND  [0.5] ND  [0.52] - -
ND  [0.73] ND  [0.75] ND  [0.9] ND  [0.92] ND  [0.73] ND  [0.75] ND  [0.73] ND  [0.75] - -
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Consolidation Period:

ND Values:
J Flag Values :

No Time Consolidation
MedianConsolidation Type:

Duplicate Consolidation: Average
1/2 Detection Limit

Actual Value

Time Period: 7/1/1997 10/1/2016to

Well

Mann- 
Kendall 
Trend

Linear 
Regression 

Trend

Number 
of 

Detects

Number 
of 

Samples

Average 
Conc. 
(mg/L)

Median 
Conc. 
(mg/L)

All 
Samples 
"ND" ?

 MAROS Statistical Trend Analysis Summary 
FESUser Name:

Fort WainwrightLocation: AlaskaState:
OU4 2016Project:

Source/
Tail

1,1,2,2-TETRACHLOROETHANE

AP-5588 PD D3535S 1.8E+00 1.8E+00 No
AP-5589 PI PI2036S 2.2E-03 2.7E-04 No
AP-8063 NT NT2627T 2.6E-02 2.1E-02 No

1,1,2-TRICHLOROETHANE

AP-5588 D PD3535S 1.1E-02 9.5E-03 No

BENZENE

AP-10257 NT NT88S 1.2E-02 1.1E-02 No
AP-10258 I I78S 3.7E-03 4.2E-03 No
AP-5588 D D3535S 2.1E-03 2.2E-03 No
AP-5589 D D3636S 3.5E-03 3.5E-03 No
AP-6530 PD S1111T 3.2E-03 3.0E-03 No
AP-6532 I I3737T 6.4E-03 8.1E-03 No
AP-6535 S S99T 3.2E-03 3.3E-03 No
AP-8061 S D2828T 4.6E-03 4.8E-03 No
AP-8063 D D2627T 2.6E-03 2.7E-03 No
FWLF-4 D D3334S 1.3E-03 1.3E-03 No

cis-1,2-DICHLOROETHYLENE

AP-5588 D S3435S 1.5E-01 1.6E-01 No
AP-6535 NT NT99T 3.2E-02 3.3E-02 No
AP-8061 D D2828T 1.7E-02 1.7E-02 No
AP-8063 I NT2727T 7.6E-02 8.3E-02 No

TRICHLOROETHYLENE (TCE)

AP-5588 S PD3535S 2.4E-01 2.5E-01 No
AP-5589 I I3636S 4.0E-03 3.9E-03 No
AP-8061 D D2828T 8.2E-03 7.8E-03 No
AP-8063 PI S2727T 2.0E-02 2.2E-02 No

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

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

ND Values:
J Flag Values :

No Time Consolidation
MedianConsolidation Type:

Duplicate Consolidation: Average
1/2 Detection Limit

Actual Value

Time Period: 7/1/1997 10/1/2016to

Well

Mann- 
Kendall 
Trend

Linear 
Regression 

Trend

Number 
of 

Detects

Number 
of 

Samples

Average 
Conc. 
(mg/L)

Median 
Conc. 
(mg/L)

All 
Samples 
"ND" ?

 MAROS Statistical Trend Analysis Summary 
FESUser Name:

Fort WainwrightLocation: AlaskaState:
OU4 2016Project:

Source/
Tail

VINYL CHLORIDE

AP-5588 S NT2935S 9.9E-04 1.1E-03 No
AP-5589 D NT3136S 1.2E-03 1.2E-03 No
AP-8063 D S2327T 1.2E-03 1.3E-03 No

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 



No. Date Image # Location Direction Description of Photograph

1 7/11/2016 IMG_4477 OU4 NE Sampling well setup AP-10257MW with active landfill in BG

2 7/11/2016 IMG_4478 OU4 NE Sampling setup on well AP-10258MW with active landfill in BG

3 7/11/2016 IMG_4479 OU4 Closeup Logging groundwater parameters at AP-10258MW

4 7/11/2016 IMG_4480 OU4 Closeup Grass nest in welded box on FWLF-4

5 7/11/2016 IMG_4481 OU4 Closeup Grass nest in welded box on FWLF-4

6 7/12/2016 IMG_4482 OU4 E Sampling setup on AP-6530.  Note wet conditions

7 7/12/2016 IMG_4483 OU4 NE Sampling setup on AP-6530

8 7/12/2016 IMG_4484 OU4 SW Sampling setup on AP-6535

9 7/12/2016 IMG_4485 OU4 NE Sampling setup on AP-6535

10 7/12/2016 IMG_4486 OU4 NE CB logging groundwater parameters at landfill well

11 7/12/2016 IMG_4487 OU4 NE CB logging groundwater parameters at landfill well

12 7/12/2016 IMG_4488 OU4 S Sampling setup on well AP-8063

13 7/12/2016 IMG_4489 OU4 S Sampling setup on well AP-8063

14 7/12/2016 IMG_4490 OU4 S UTV was used to mobilize field crew and supplies to OU4 wells

15 7/12/2016 IMG_4491 OU4 N UTV was used to mobilize field crew and supplies to OU4 wells

OPERABLE UNIT 4
PHOTOGRAPH LOG



2016 GROUNDWATER SAMPLING LOG – OU4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Landfill groundwater sampling at AP-10258 (view to the Northeast) 
  

Logging Groundwater Parameters at AP-10258  (view NA) 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling Setup on AP-6530 (view to the East). 
  

Collecting groundwater parameters (view to the Northeast) 
  



 

 

 

 

 

 

APPENDIX F 

FFA MEETING KEY DECISION ITEMS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



February 2016  Page 1 of 11   

Discussion Items / Key Decisions  
Winter 2016 Fort Wainwright Federal Facilities Agreement Meeting 

Westmark Hotel, Fairbanks, AK 
February 9 through 11, 2016 

 
ATTENDEES (three days of meeting attended, unless otherwise noted) 
 
Alaska Dept. of Environmental Conservation 
(ADEC) 

 Kim DeRuyter, Eric Breitenberger, Dennis Shepard,  
Josh Barsis (by telephone; Feb 9th am only),  
Monte Garroutte (Feb 9th pm only), 
Guy Warren (Feb 11th only) 
 

U.S. Environmental Protection Agency 
(USEPA) 

 Sandy Halstead (Feb. 10th and 11th only) 
Jan Palumbo, Harry Craig  
(both by telephone; Feb 11th am only) 
 

Alaska Department of Natural Resources 
(ADNR) 
 

 Mandy Willingham (Feb 11th am only) 

Headquarters, Department of the Army 
Office of the Assistant Chief of Staff for 
Installation Management 
 

 Bryan Frey 
 

Army Environmental Command (AEC)  David Mays, Cheryl Churchman 
Mark Ditmore (by telephone; Feb 11th only) 
 

Army Directorate of Public Works-
Environmental (DPW) 
 

 Joe Malen, Brian Adams 

U.S. Army Garrison Alaska – Range Control 
 

 Gregory Swallows (Feb. 11th am only) 

U.S. Army Corps of Engineers (USACE)  Bob Hazlett, Teresa Lee 
 

Cold Regions Research Engineering 
Laboratory (CRREL) 

 Anna Wagner, Gary Larson  
(both Feb. 11th am only) 
 

Fairbanks Environmental Services (FES)  Craig Martin, Aaron Swank, Karol Johnson, Bryan 
Johnson, Vanessa Ritchie (all Feb. 9th and 10th only) 
 

Marsh Creek Environmental  Patricia Curl, Forrest Janukajtis (both Feb. 11th am only) 
 
 
  
 
  
 
 
 



Discussion Items / Key Decisions - Final       Fort Wainwright, Alaska 
Winter 2016 FFA Meeting 
 

February 2016       Page 2 of 11  
      

NOTE: Discussion items/key decisions are listed in the table based on the order the sites or topics were discussed. 

Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Tuesday, February 9th 

2-Party Program 
Review:  

Excavation and 
Treatment of 

Contaminated Soil 

For 2-Party Sites, ADEC needs to be able to track 
excavated soils from “cradle to grave”: 
• If soil is moved from a spill site to the Chip 

Yard, ADEC needs to be informed of that 
move via a transport form 

• The same transport form that is currently 
being used to send the soil to OIT can be 
used; however if there are no laboratory 
results the PID readings can be used instead 

• When the soil is moved from the Chip Yard 
to OIT, it would need a separate transport 
form, which would include laboratory results 

• ADEC would also need a copy of the 
documentation once the soil has been treated 
and returned  

• IDW moving within Ft Wainwright would 
not need a transport form 

Army / ADEC 

Army will begin stating the 
storage location of 

contaminated soil on the spill 
report 

 
ADEC will ask Spill Response 
to capture FTW Spill Number 

in their system 
 

Army requests ADEC provide 
citation for requirement 
regarding movement of 

contaminated soil within 
Installation boundary 

 
The Army requests a meeting 
with ADEC to further discuss 

these procedures 

2-Party Program 
Review:  

Site Identification 
/ Designation 

• DPW assigns a Spill ID to each 
spill/contaminated site, in numeric order by 
year; this number is unique for each 
spill/release event 

• New spill/contaminated sites would be 
reported to ADEC PERP and would get an 
ADEC Spill ID 

• If a site can be cleaned up and closed through 
PERP, that would be much quicker and easier 
than if it goes to the Contaminated Sites 
program 

• If it turns out to be an historical spill, it 
would go to the Contaminated Sites program 

• The site would only get a Hazard ID if it 
moves to the Contaminated Sites program 

Army / ADEC 

Army and ADEC will build a 
data base / cross-walk for all 
the 2-Party and 3-Party sites 

that shows the Army’s 
database number, the ADEC 
file number, and the ADEC 

Hazard ID 

FTW  
Policy Issues 

 

• FTW indicated a new Garrison Policy is 
being prepared for LUC / ICs 

• There are many monitoring wells remaining 
on FTW that are no longer being used that 
need to be decommissioned 

Army 

Army will provide the new 
LUC/IC Policy when it is 

issued 
 

Army will supply a Work Plan 
with justification prior to 

decommissioning any wells, 
and a follow-up report 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Neely Road 
(2-Party Site) 

• A site update was provide, including 
clarification that “Neely Road” refers to the 
Former Bldg 3750 gas station, which 
preceded the Bldg 3562 PX gas station where 
UST removal is planned 

• Elevated contaminant levels in 2014 are 
thought to have been related to high 
groundwater levels that year; presentation of 
2015 preliminary data indicate COC 
concentrations have decreased 

Army 2015 Monitoring Report will 
be provided when available 

Other  
2-Party Sites 

As at Neely Road, elevated contaminant levels in 
2014 are thought to have been related to high 
groundwater levels that year; presentation of 2015 
preliminary data indicate COC concentrations 
have decreased 

Army 2015 Monitoring Report will 
be provided when available 

Seward Rec Camp 
(2-Party Site) 

IC inspections of the remaining wells are 
conducted annually; since this is an external site, 
during years when monitoring is not conducted 
the Army suggested these inspections could be 
done by on-site personnel; ADEC indicated 
tentative acceptance of this suggestion 

Army 
This recommendation will be 

included in the 2015 
Monitoring Report 

Bldg 3562 
PX Gas Station 
UST Removal 
(2-Party Site) 

• ADEC understands the Consent Order has a 
very tight schedule, therefore close 
communication is key in case there is an 
issue with the time-line 

• ADEC will expedite document review as 
much as possible 

• ADEC would like to  be present when the 
tanks are removed from the ground 

Army 
The Army will provide proper 
notification to ADEC of the 

date of tank removals 

Tok Fuel Terminal 
–  

NW Landfill 
(CERCLA  

Non-NPL Site) 

• Geophysical surveys showed several areas 
that may need further delineation, including 
the former “Ski Hill” area, and the southwest 
corner 

• Test pit excavations showed primarily 
household waste and debris 

• The most significant contamination 
identified was DRO below the water table in 
a soil boring in the southwest corner of the 
landfill; additional investigation may be 
needed to identify the source of this 
contamination 

Army 
Complete results will be 

presented in the upcoming SI 
report 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Tok Fuel  
Terminal – 
Remedial 

Investigation 
(State Petroleum 

and CERCLA 
Non-NPL) 

• Shallow PCE contamination was observed 
throughout the Main Terminal Area soils; 
POL contamination was identified in 
saturated soils 5-10 feet below the water 
table; PCE exceeded cleanup levels in only 
one well, and DRO in two wells  

• POL exceeding ADEC cleanup levels were 
identified in soils and groundwater associated 
with several former bulk ASTs; lead 
contamination, presumably associated with 
lead paint, was also identified at several 
ASTs 

• DRO, GRO, PCE, and TCE were identified 
in test pit soil samples from the SE landfill 

• There is a discrepancy regarding the exact 
property boundary location on the east side 
of the compound which may affect 
investigation of the SE Landfill  

Army 

 
 
 
 
 

These issues will be discussed 
in the upcoming RI report 

which will be submitted in fall 
2016 

 
 
 
 
 
 

The Army is continuing 
research to determine the legal 

property boundary 

General 

• ADEC asked if it would be possible for the 
Army to have a facilitator involved to ensure 
that meeting agendas and invitations are sent 
out in a timely manner 

• ADEC requested that invitations be sent to 
Outlook to get it on the calendar; they would 
also like to see meeting minutes submitted in 
a timely manner 

Army 
The Army is investigating 

whether funding is available 
for this  

Wednesday, February 10th 

Operable Unit 1 

• Detection limits for dieldrin were discussed; 
the lab was supposed to use a low level 
method but did not do so, and due to 
interferences from other analytes, detection 
limits in some well samples were above 
cleanup levels 

• ADEC asked about sediment sampling along 
the Chena River; sediment samples were 
taken as part of the RI 

Army 

 
This issue will be fully 

discussed in the laboratory data 
packet of the 2015 Monitoring 
Report, which will be provided 

when available 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Operable Unit 2 
– DRMO Yard 

and  
Former Bldg 

1168 

• ADEC asked about cost effectiveness of 
doing the chemical injection at the DRMO; 
that it was done prior to the treatability study 
and showed that injection would be more 
cost effective than long-term monitoring 

• ADEC asked for a copy of the cost analysis 
Technical Memorandum 

• EPA expressed support for moving the Bldg 
1168 site from the 3- to 2-Party program 
− EPA suggested doing the transfer via an 

IRACR; it would be “interim” because the 
OU would not be closing, just that piece of 
the OU would be moved; once the rest of 
the sites in the OU close, they would be 
closed with a RACR? 

− EPA can provide information from sites at 
JBER that are doing this 

 
 

Army 
 
 
 
 
  
 
 
 

Army 
 
 
 
 

EPA 

 
DRMO Treatability Study Cost 
Analysis TM will be provided 

to ADEC  
 
 
 
 
 
 

The Army will provide a  
recommendation in the 

upcoming Five-Year Review 
 
 

EPA will provide information 
from sites at JBER 

Operable Unit 3 
– Birch Hill Tank 

Farm 

• Regarding the EDB plume on the east side of 
Birch Hill, ADEC asked if it might be related 
to pipelines, and whether or not sampling for 
EDB would be done in association with 
pipeline removal; Army indicated that the 
contamination is believed to have migrated 
from a different tank than the DCA (which 
migrates south and west of Birch Hill), but 
sampling associated with pipeline removal 
would include EDB in this area since it is a 
COC 

• In general, sampling for the pipeline removal 
project would take into consideration the 
areas where removal is occurring (i.e., if 
pipeline is removed from an OU, sampling 
would incorporate COCs from that OU) 

• EPA asked about potential spread of 
contaminated soil during AST removal since 
work was supposed to have been done with 
snow on the ground; although there was 
snow when the Tank Farm work began, there 
was no snow by the time work at the last tank 
(Tank 316) was completed; Army indicated 
that all equipment was decontaminated when 
moving from tank basins to keep potentially 
contaminated soil from spreading 

• ADEC expressed concerns regarding the 
current understanding of the nature of the 
fractured bedrock on Birch Hill; the Army 
indicated it has been studied extensively, and 
the results are presented in the 2007 Birch 
Hill Summary Report 

Army 

 
 
 

Army will recommend in the 
upcoming Five-Year Review 
to conduct a data-gap analysis 

at the OU3 Birch Hill Tank 
Farm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A copy of the 2007 Birch Hill 
Summary Report will be 

provided to ADEC 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Operable Unit 3 
– Railcar Off-

Loading Facility 

• Benzene levels in the Valve Pit B area 
increased last year, and EPA asked why; 
Army answered that high water levels are 
thought to have re-introduced contaminants 
from the smear zone, but this appears to be a 
short-lived anomaly 

• ADEC asked about TAH/TAqH exceedances 
near Valve Pit A, whether the Army can 
install additional downgradient wells; Army 
indicated that Alaska RR tracks are located 
downgradient and it is extremely difficult to 
get permission to work within their right-of-
way 

Army 

These issues will be discussed 
in the 2015 Monitoring Report, 
which will be provided when 

available 

Operable Unit 3 
– Fairbanks-

Eielson Pipeline 
Milepost Sites 

Army suggested this site (and possibly all OU3 
sites) could be moved to the 2-Party program 
since all contamination is petroleum related 

Army 
Army will make this 

recommendation in the 
upcoming Five-Year Review 

Operable Unit 6 
Second year of vapor intrusion sampling began in 
February 2016; the first round of groundwater 
monitoring will be conducted in spring 2016  

Army 
Results will be provided in 

2016 Monitoring Reports when 
available 

Operable Unit 4 
– FTW Landfill 

EPA mentioned that 1,4-Dioxane is an emerging 
contaminant of concern that may be associated 
with TCA; since TCA is found at the Landfill, the 
Army may need to add it to the analytical suite 

Army / EPA This issue will be addressed as 
part of the Five-Year Review 

Operable Unit 4 
– Fire Training 

Pits 

• ADEC mentioned that typically 
perfluorinated compound (PFC) 
concentrations are higher in subsurface soils 
and lower in surface soils, but concentrations 
at the FTP are the opposite, higher in the 
surface soils 

• PFC concentrations in groundwater are 
generally low but exceed the EPA Health 
Advisory Levels 

Army 

These issues will be addressed 
in the 2015 Monitoring Report, 
which will be submitted when 

available 

Operable Unit 5 

• ADEC asked for a copy of the 1999 Chena 
River Aquatic Assessment Report (CRAAP) 

• Decommissioning of the Sparge Curtain 
treatment system is scheduled for spring 
2016 

Army Army will provide a copy of 
the CRAAP to ADEC 
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Party 

Follow-up 
Actions 

Basewide 
LUC’s / IC’s 

• ADEC asked about language on Dig Permit:  
Needs to say that no soil will be moved from 
a “site” without ADEC approval (currently 
says “installation”); Army discussed this 
issue during the meeting and said the 
instructions on the dig permit specified soils 
could not be moved without  Army approval 

• ADEC suggested that final reports include a 
copy of the ADEC WP approval letter 

• ADEC asked about how corrective actions 
are tracked; Army indicated the Annual IC 
Report has a section that discusses any IC 
issues and what corrective action was taken 

• All known monitoring wells on Base were 
inspected; recommend decommissioning of 
all wells that are no longer being used 

Army 

 
 

The Army requests a meeting 
with ADEC for further 

discussion 
 
 
 
 

Army concurs 
 
 
 

Army will propose a Base-
wide monitoring well 

decommissioning plan based 
on information in the Annual 

IC Report 

FTW RAB 
Solicitation 

Mailers were distributed to everyone that lives on 
Ft Wainwright; both ADEC and EPA indicated 
approval of the mailer 

Army 

All responses to the mailers 
will be collected and tabulated 
to determine if a RAB will be 

formed 

Fourth Five-Year 
Review 

• Interview questionnaire forms will be sent 
out shortly 
 

• Army indicated the pre-draft Review will 
require substantial revision and a draft will 
be submitted no earlier than April/May 
timeframe 

• EPA asked about the use of 2015 data which 
has not yet been approved by the RPMs; 
Army indicated that reports are in process, in 
fact Draft reports for OU2 and OU5 have 
already been submitted; reports for other sites 
(OU1, OU3, OU4) will be expedited 

• EPA indicated the OU1 report in particular 
should be expedited because it is on a 5-year 
cycle 
 

• EPA indicated there is a new stream-lined 
Five-Year Review template in process, but it 
is not yet available 

 
 

Army 
 
 
 

Army 
 
 
 
 

Army 
 
 
 
 

Army 
 
 
 

EPA 

 
Interview Questionnaire Forms 
were sent on 10 February 2016 

 
Draft Five-Year Review will 
be submitted for review no 

earlier than April/ May 
 
 

Submittal of Annual 
Monitoring Reports for OU3, 

and OU4 will be expedited 
 
 

The OU1 report will be 
submitted by the end of 

February 
 

EPA will provide a copy of the 
stream-lined Five-Year Review 

template when it is available 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

General 

• FES will be submitting WP for base-wide 
monitoring work in 2016 and 2017; EPA 
asked if it could just be done as an 
amendment of the existing UFP-QAPP; since 
there are numerous changes a new QAPP is 
needed, but FES will provide a table up front 
showing what has changed since last time, 
which should expedite the review process 

• Discussion about using the FES QAPP for 
other contracts if they (FES) are a sub-
contractor; this would be acceptable to 
ADEC and EPA; any significant changes 
would be described in a site-specific work 
plan which references the QAPP 

None None 

Thursday, February 11th 

“SIRI” –  
PSE and Data-
Gap Analysis 

Sites 

EPA said the PSE document should have clear 
recommendations as to the disposition of the sites 
(i.e., NFA, CERCLA NFA [move to 2-Party 
Program], further action needed, etc.) 

Army 
PSE document will contain 
clear recommendations for 

each site 

Bombing Range 

• Contract would go through the Baltimore 
District since they are one of the MMRP 
centers of expertise; scope is in process but 
intention would be to get contract awarded in 
time to do sampling this year 

• Field assessment would look at the surface 
water (lakes and streams) 

• Army plans to provide a copy of the scope to 
ADEC for review, which will be discussed 
prior to going out for bid 

• ADNR asked about site ICs 
− Army said the problem with ICs is that the 

Army does not own the property, so ICs 
would be in the form of education and 
getting the information out to inform the 
public   

− Army, ADNR, and ADEC have requested 
Fish & Game include information in the 
hunting regulations, but to date F&G has 
been unable to do so; Army has requested 
ADNR assistance with this issue 

− ADNR is coordinating with F&G to make 
this a Tag Area, which would provide the 
Army’s safety information 

 
 
 
 
 
 
 
 

Army 
 
 
 
 
 
 
 
 
 
 

Army / ADNR 
/ 

ADEC 

 
 
 
 
 
 
 

Scope will be provided for 
review, and discussed with 

ADEC prior to going out for 
bid 

 
 
 
 
 
 
 

Army, ADNR, and ADEC will 
continue to work with F&G to 
see if information can be added 
to hunting regulations, and will 

research making this a Tag 
Area 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Tanana River 
OB/OD Site – 
Geophysical 

Investigations 

ADEC asked about how much of the site has been 
surveyed so far and how much will be done in the 
spring: 
− CRREL provided diagrams showing what has 

been done at the site to this point  
− Army said the intent is to have the remainder 

of the site surveyed in the spring, and any 
additional anomalies that are found will be 
removed 

Army / 
CRREL 

 
Previous survey reports have 
already been provided, future 
work will be incorporated into 
the TCRA fter-Action Report 

 

Tanana River 
OB/OD Site –

General 
Discussion 

• EPA asked how the Army is determining the 
boundary of the OB/OD site, what 
documentation or field results are used to 
show the OB/OD area has been cleared 
− Army indicated the area was excavated 

until all buried debris had been removed 
and native soil was encountered; there may 
still be surface debris, but that would be 
from normal range usage   

− EPA asked if the items removed have been 
UXO or all DMM     

− ADEC indicated that since this is an active 
range, getting a completely clean boundary 
is unlikely, but the intent should be to 
remove buried debris and not surface 
debris 

• Army indicated they plan to complete work 
at the site this year in order to minimize 
disruption to Range operations 

• EPA indicated if something is found in the 
soil, groundwater sampling would be needed 
− The sampling plan will be discussed at a 

future meeting with EPA and ADEC 
− EPA wants to be sure that things are done 

to satisfy RCRA, although it may not 
necessarily be a RCRA site 

• EPA asked if it would be possible to have 
video cameras installed at the site; Range 
Operations indicated they have tried cameras 
and found they provided no useful 
information 

 
 

Army 
 
 
 
 
 
 
 

Army 

 
Site boundary was determined 

in the Action Memorandum 
dated 21 August 2015, which 

incorporated the initial CRREL 
geophysical report 

 
 
 

DMM and munitions debris 
were found, but no UXO was 

discovered during the fall 2015 
removal activities 
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Site / Topic Discussion Items / Key Decisions Responsible 
Party 

Follow-up 
Actions 

Tanana River 
OB/OD Site – 

Regulatory 
Authority 

Army requested EPA provide something in 
writing stating how they want this site to proceed: 
CERCLA or RCRA 
− ADEC said they would prefer the 

investigations continue under the TCRA, as a 
CERCLA site; ADEC’s concern is that if it 
falls under RCRA, they will not be part of the 
process; EPA indicated that ADEC could be 
involved under RCRA, but ADEC indicated 
that funding would be an issue under that 
scenario 

− Army is concerned that if it is forced under 
RCRA, all currently planned sampling will 
need to be re-assessed 

− EPA is concerned that as a TCRA, the Army 
could proceed without EPA input; although 
this process has been done with RPM 
cooperation so far, it’s been kind of a hybrid 
process 

 
 
 

EPA 
 
 
 
 
 
 
 
 
 
 
 

Army 

 
EPA will provide a written 
statement to the Army that 
clearly states under what 

authority they plan to regulate 
the site 

 
 
 
 
 
 

Army will continue to solicit 
input from EPA and ADEC; if 
EPA accepts including this site 
under CERCLA and the FFA, 

a site schedule will be 
developed and the FFA process 

will be followed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

New Sites 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• The Army wants to continue dealing with 
new sites under CERCLA (as specified in the 
FFA) 
− EPA would like to continue under the FFA 

(EPA stated the RCRA program is not 
seeking to take on more sites) but they are 
concerned the Army has not followed the 
process in the past (i.e., the OB/OD site) 

− ADEC would like to follow the FFA, but 
would like to better define what the process 
is (timeline, requirements, etc); they 
indicated the Eielson FFA has a much more 
detailed PSE process; ADEC can provide a 
flow-chart that is used at Eielson 

− ADEC is concerned that the FTW FFA 
does not define the PSE process: there is no 
timeline, and it does not describe what the 
PSE would entail, or if the PSE is a 
primary or secondary document; EPA 
agrees with this concern 

− FFA Attachment I describes the PSE 
process and which of the three paths come 
out of that 

− ADEC does not necessarily think a formal 
change to the FFA is needed, as long as the 
team is meeting on a monthly basis, and 
new sites are being regularly reported; 
these changes can be made more 
informally at a lower level 
 

• ADEC stated their legal counsel believes the 
FFA trumps the RCRA Permit, therefore any 
new sites would first go to the FFA 

 
 

Army 
 
 
 
 
 
 
 
 
 
 
 

ADEC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Army will work with EPA and 

ADEC to address these 
concerns in accordance with 

the FFA 
 
 
 
 
 
 
 
 

ADEC to provide a sample 
flow-chart for discussion of the 

PSE process  
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Actions 

 
 
 
 
 
 
 
 
 
 
 
 

New Sites  
(continued) 

 
• Example Site:  Doyon Drum Site  

− Notification was made under CERCLA and 
RCRA, but there is still uncertainty about 
which way it will go 

− ADEC thinks notification requirements 
should depend on the contaminants that are 
found  

− ADEC expressed their preference that the 
process continue as outlined in the FFA 
because defaulting to RCRA would 
essentially cut ADEC out of the process 
 

• ADEC is concerned they do not have After-
Action Reports (AARs) for all the sites in 
their database 
 

• EPA is concerned about the acceptability of 
some WPs from construction contractors 

 
• All new sites are reported to the ADEC Spill 

program, with cc to Contaminated Sites and 
EPA  

• New sites will be reported to the EPA RPM 
who will determine if RCRA needs to be 
involved 

• ADEC suggested a document be drafted that 
shows what process will be used to document 
new sites as per the FFA, the RPMs can 
approve by signing 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Army 
 
 
 

Army 
 
 

Army 
 
 
 
 
 
 

Army 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Army will work with ADEC to 
resolve this concern and will 

provide copies of any missing 
documents 

 
Army would like to discuss 

this further 
 

All new sites will be added to 
the Quarterly Update Report 

 
 
 
 
 

Army will provide a draft 
document 

 
 



 

 

 

 

 

 

COMMENTS 
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ADEC/EPA 
RESPONSE 

ACCEPTANCE  
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(D-DISAGREE) 
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Page 1 of 3 

1  General ADEC revised articles 3 and 9 of 18 AAC 75 
on November 6, 2016. The revisions included 
changes to the Method Two Soil and 
Groundwater cleanup levels.  
The latest version of 18 AAC 75 includes all 
revisions and amendments through July 1, 
2017. 
Please revise References section to cite the July 
1, 2017 update. 

A The references section will be revised to 
cite the July 1, 2017 update. 

  

2  General 
Figures 

Please also indicate on the appropriate figures, 
the location of the containment cell containing 
pesticide-contaminated soil from OU-1. This 
pesticide containment cell should be noted on 
figures for all future documents. 
DEC has identified this feature as needing 
better documentation for future Project 
Management and should be included in all 
future documents for the OU-4 Landfill site.  

A The appropriate figures will indicate the 
location of the containment cell containing 
pesticide-contaminated soil from OU-1. 
This pesticide containment cell will also 
be noted on figures for all future 
documents. 
 

  

3  Pg. i Text states: Downgradient of the Landfill, 
COCs were detected above RAGs in five out of 
seven wells: shallow wells AP-5588 and AP-
8061, “AP-8061 – benzene and TCE” 
However, according to the Laboratory results 
for 16FWOU405WG and the Table C-2, the 
well did not exceed RAGs for benzene or TCE.  
Please clarify. Revise text as necessary.  

A The text was revised and the bullet was 
removed from the executive summary.  
This is not stated anywhere else in the 
report. 

  

4  Pg. 1-5 According to the DEC Solid Waste Program, 
requirements of 40 CFR 258 and the MOU 
objectives are not being adequately met. All 
analytes in Appendix II to Part 258 need to be 
included in the sampling program. Groundwater 
monitoring at Landfills must be monitored for 

N The Fort Wainwright Solid Waste 
Program is in the process of setting up an 
independent groundwater monitoring 
program to meet compliance requirements 
as part of a new permit agreement with 
ADEC Solid Waste.  Groundwater 
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Page 2 of 3 

at least 30 years after closure. In addition, 
groundwater monitoring at landfills does not 
allow for removal of wells.  
Even if COC’s are below cleanup levels and 
meet the requirements of the CS program, the 
monitoring wells must continue to be monitored 
until all requirements for the Solid Waste 
Program have been met. 

monitoring completed under the FFA 
agreement will meet CERCLA 
requirements, but will not include ADEC 
Solid Waste requirements as the Army 
views these as two different programs. 
However, a courtesy report will continue 
to be sent to ADEC Solid Waste in 
addition to any reports developed under 
the Fort Wainwright Compliance 
program. 

5  Figure 3-3 @AP-5589.  The TCE exceedance (Oct. 16) is 
not highlighted Blue.  Please revise.  

A The TCE exceedance (Oct. 16) for AP-
5589 will be highlighted blue. 

  

6  Pg. 1-6, Table 
1-1 

Has DH-6534 been renamed to AP-6532? If 
this well will be referenced as AP-6532, then it 
should be renamed. 

A There has been some confusion in the past 
regarding wells DH-6534 and AP-6532.  
The report states that well AP-6532 was 
historically identified as DH-6534.  
However, when the total depth on the 
boring log for DH-6534 was compared to 
the total depth of the well being sampled, 
there was a discrepancy.  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 that was being 
sampled, identified as DH-6534, is 
actually AP-6532.  The total depth of 
AP-6532 also matches the total depth 
listed on the boring log.  This research 
also verified that the well identified as 
Unknown F is actually DH-6534.  These 
wells have been correctly labeled in the 
field and do not need to be renamed. 
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7  Pg. 1-7 Text 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.” 
Please add that the well was removed in 2011. 
Is there a current designated background well 
in the OU-4 monitoring well network?  Please 
add a discussion of current background 
sampling or plans for installation of a 
background well. 

A The text will be revised to state that AP-
6132 was removed as a background well 
in 2011. 
 
FWLF-4 became the designated 
background well after it was determined 
that shallow groundwater flow at AP-
6132 was not connected to groundwater 
flow beneath the Landfill due to a 
massive permafrost block between the 
well and the Landfill.   

  

8  Pg. 4-1 Text Statement: “…over 100 wells associated 
with the Landfill, but no longer sampled, were 
located and inspected.” Are any of these 100 
wells still in decent condition for sampling? 

A Yes - some of the inactive wells may be 
suitable for sampling.  However, since 
many of the wells were installed into 
permafrost, further evaluation would be 
necessary to determine if the wells are 
viable for sampling. Any inactive well 
located downgradient of the landfill that 
appeared to be in good condition was 
recommended to be retained for possible 
future sampling, as discussed in the 2017 
Monitoring Well Decommissioning Work 
Plan. Wells that were identified as 
damaged or severely frost-jacked during 
the IC inspection, or inactive wells 
upgradient of the landfill, were 
recommended for decommissioning in the 
2017 Well Decommissioning Work Plan. 

  

9   --End of Comments--     
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 Page 1 of 1 

1.  page ii Typo - Last paragraph with recommendations should be 
7 wells sampled in spring and fall 2017, not 2016 A The typo will be corrected  

2.  Page 5-3, Well 
AP-6535 and 
Table 5-1 

Narrative suggests moving to spring only sampling, 
Table shows spring and fall.  Unsure why only one of 
the deep wells would be recommended reduced to 
spring only sampling if the other 3 deep wells are going 
to remain on a biannual sample frequency.  Please 
resolve the discrepancy.  Also the recommendation is 
for 2018 to move to spring only.  I guess we'll see if that 
is what's in the 2018 workplan addendum. 

A 

AP-6535 was sampled in the spring and fall 
2017.  The Report will be corrected to reflect 
this.  The 2018 sampling will be evaluated in the 
2017 Monitoring Report. 

 

3.  Table 2-2 AP-6532 and AP-8063 deep wells can show some fairly 
big swings in aquifer biogeo conditions (DO, ORP) 
from spring to fall but that doesn't seem to impact COC 
concentrations 

Noted   

4.  Sec 3.2 and 
Graphs 
(Figures) 3-4 to 
3-10 

Elevation and concentration appear to be inversely 
correlated - when groundwater elevations are high, 
COC concentrations are lower.  Suggests dilution is 
occurring, not DNAPL desorption. 

There is a big shift in groundwater elevations in the 
1999-2000 timeperiod.  I assume this is due to a change 
in contractors and the method to measure groundwater 
elevation, not a seismic shift in actual groundwater 
hydrology. 

Noted  
 
 

Noted 

  

5.   Might be worth sampling AP-6534 (deep, SW of the 
chlorinated solvent wells AP-5588, AP-8063) to try to 
get a boundary on that plume.  Maybe at least prior to 
the next Five Year Review. 

Noted This can be evaluated  in the 2017 Monitoring 
Report.  

6.   When the Army conducts the PFAS PA, the landfill 
should be included as a potential source area since the 
excavated soils from the Fire Training Pits were treated 
at OIT and then disposed of at the landfill. 

Noted   
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DEPARTMENT OF THE ARMY 

INSTALLATION MANAGEMENT COMMAND 
DIRECTORATE OF PUBLIC WORKS 

1046 MARKS ROAD #4500 
FORT WAINWRIGHT, ALASKA 99703-6000 

 
November 3, 2017 

 

Directorate of Public Works 
 

Subject: Submission of the Final 2016 Operable Unit 4 Annual Sampling Report for the 
U.S. Army Garrison Fort Wainwright, Alaska (USAG FWA) to the Environmental 
Protection Agency. 

 
 

Dr. Laura Buelow 
Environmental Protection Agency 
Project Manager 
Hanford Project Office 
825 Jadwin Ave., Ste 210 
Richland, WA 99352 

Dear Dr. Buelow: 

Enclosed with this letter is the Final 2016 Operable Unit 4 Annual Sampling 
Report, Fort Wainwright, Alaska. The report is provided as an electronic copy via 
AMRDEC. 

 
A copy of this letter and report are being provided to the Mr. Dennis Shepard, 

Environmental Program Manager, Alaska Department of Environmental Conservation, 
Ms. Sandra Halstead, Federal Facilities Superfund Site Manager Project Manager, 
Environmental Protection Agency, and Erica Blake, Environmental Program Specialist, 
Alaska Department of Environmental Conservation. 

 
If you have questions or concerns regarding this action please contact the 

undersigned at (907) 361-6623 or email: brian.m.adams18.civ@mail.mil or Ms. Kristina 
Smith, Directorate of Public Works, Remedial Project Manager at (907) 361-9687 or 
email: kristina.a.smith14.civ@mail.mil. 

Digitally signed by 
SMITH.KRISTINA.ANNE.1164325063 
DN: c=US, o=U.S. Government, 
ou=DoD, ou=PKI, ou=USA, 
cn=SMITH.KRISTINA.ANNE.11643250 

25063 
Brian M. Adams 

63 
Date: 2017.11.03 14:04:31 -08'00' 

Restoration Program Manager 
 

CF: 
HQ, USAG FWA CERCLA Administrative Records (w/o encls) 

A.ANNE.11643 
SMITH.KRISTIN 
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DEPARTMENT OF THE ARMY 

INSTALLATION MANAGEMENT COMMAND 
DIRECTORATE OF PUBLIC WORKS 

1046 MARKS ROAD #4500 
FORT WAINWRIGHT, ALASKA 99703-6000 

 
November 3, 2017 

 

Directorate of Public Works 
 

Subject: Submission of the Final 2016 Operable Unit 4 Annual Sampling Report for the 
U.S. Army Garrison Fort Wainwright, Alaska (USAG FWA) to the Environmental 
Protection Agency. 

 
 

Ms. Sandra Halstead 
Environmental Protection Agency 
Federal Facilities Superfund Site Manager 
Alaska Operations Office 
222 W. 7th Ave, #19 
Anchorage, AK 99513 

Dear Ms. Halstead: 

Enclosed with this letter is the Final 2016 Operable Unit 4 Annual Sampling 
Report for Fort Wainwright, Alaska. The report is provided as an electronic copy via 
AMRDEC. 

 
A copy of this letter and report are being provided to the Mr. Dennis Shepard, 

Environmental Program Manager, Alaska Department of Environmental Conservation, 
Dr. Laura Buelow, Project Manager, Environmental Protection Agency, and Erica Blake, 
Environmental Program Specialist, Alaska Department of Environmental Conservation. 

 
If you have questions or concerns regarding this action please contact the 

undersigned at (907) 361-6623 or email: brian.m.adams18.civ@mail.mil or Ms. Kristina 
Smith, Directorate of Public Works, Remedial Project Manager at (907) 361-9687 or 
email: kristina.a.smith14.civ@mail.mil. 

SMITH.KRISTI 
NA.ANNE.116 
4325063 

 
Digitally signed by 
SMITH.KRISTINA.ANNE.1164325063 
DN: c=US, o=U.S. Government, 
ou=DoD, ou=PKI, ou=USA, 
cn=SMITH.KRISTINA.ANNE.11643250 
63 
Date: 2017.11.03 14:04:56 -08'00' 

Brian M. Adams 
Restoration Program Manager 

 
CF: 
HQ, USAG FWA CERCLA Administrative Records (w/o encls) 
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DEPARTMENT OF THE ARMY 
INSTALLATION MANAGEMENT COMMAND 

DIRECTORATE OF PUBLIC WORKS 
1046 MARKS ROAD #4500 

FORT WAINWRIGHT, ALASKA 99703-6000 

November 3, 2017 

Directorate of Public Works 

Subject: Submission of the Final 2016 Operable Unit 4 Annual Sampling Report for the 
U.S. Army Garrison Fort Wainwright, Alaska (USAG FWA) to the State of Alaska 
Department Environmental Conservation. 

 

 
 

Ms. Erica Blake 
Alaska Department of Environmental Conservation 
610 University Ave 
Fairbanks, AK  99709-3643 

Dear Ms. Blake: 

Enclosed with this letter is the Final 2016 Operable Unit 4 Annual Sampling 
Report for Fort Wainwright, Alaska. The report is provided as an electronic copy via 
AMRDEC and on DVD. 

 
A copy of this letter and report are also being provided to Ms. Sandra Halstead, 

Federal Facilities Superfund Site Manager, Environmental Protection Agency, Dr. Laura 
Buelow, Project Manager, Environmental Protection Agency, and Dennis Shepard, 
Environmental Program Manager, Alaska Department of Environmental Conservation. 

 
If you have questions or concerns regarding this action please contact the 

undersigned at (907) 361-6623 or email: brian.m.adams18.civ@mail.mil or Ms. Kristina 
Smith, Directorate of Public Works, Remedial Project Manager at (907) 361-9687 or 
email: kristina.a.smith14.civ@mail.mil. 

Digitally signed by 
SMITH.KRISTINA.ANNE.1164325063 
DN: c=US, o=U.S. Government, 
ou=DoD, ou=PKI, ou=USA, 
cn=SMITH.KRISTINA.ANNE.1164325 

25063 
Brian M. Adams 

063 
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Restoration Program Manager 
 

CF: 
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DIRECTORATE OF PUBLIC WORKS 
1046 MARKS ROAD #4500 

FORT WAINWRIGHT, ALASKA 99703-6000 

November 3, 2017 

Directorate of Public Works 

Subject: Submission of the Final 2016 Operable Unit 4 Annual Sampling Report for the 
U.S. Army Garrison Fort Wainwright, Alaska (USAG FWA) to the State of Alaska 
Department Environmental Conservation. 

 

 
 

Mr. Shepard 
Alaska Department of Environmental Conservation 
610 University Ave 
Fairbanks, AK  99709-3643 

Dear Mr. Shepard: 

Enclosed with this letter is Final 2016 Operable Unit 4 Annual Sampling Report for 
Fort Wainwright, Alaska. The report is provided as an electronic copy via AMRDEC and 
on DVD. 

 
A copy of this letter and report are also being provided to Ms. Sandra Halstead, 

Federal Facilities Superfund Site Manager, Environmental Protection Agency, Dr. Laura 
Buelow, Project Manager, Environmental Protection Agency, and Erica Blake, 
Environmental Program Specialist, Alaska Department of Environmental Conservation. 

 
If you have questions or concerns regarding this action please contact the 

undersigned at (907) 361-6623 or email: brian.m.adams18.civ@mail.mil or Ms. Kristina 
Smith, Directorate of Public Works, Remedial Project Manager at (907) 361-9687 or 
email: kristina.a.smith14.civ@mail.mil. 

 
Digitally signed by 
SMITH.KRISTINA.ANNE.1164325063 
DN: c=US, o=U.S. Government, 
ou=DoD, ou=PKI, ou=USA, 
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64325063 Date: 2017.11.03 14:03:56 -08'00' 

Brian M. Adams 
Restoration Program Manager 

 
CF: 
HQ, USAG FWA CERCLA Administrative Records (w/o encls) 
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