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EXECUTIVE SUMMARY 

This report documents long-term groundwater monitoring activities at the Fort Wainwright 
Landfill (Landfill), Fort Wainwright, Alaska.  The Landfill is part of Operable Unit 4 (OU4) and the 
remedial action at this source area consists of capping the approximately 14 acre inactive portion 
of the Landfill, institutional controls, and natural attenuation of contaminants of concern (COC) in 
groundwater (U.S. Army, 1996).  Groundwater monitoring results are evaluated to determine the 
effectiveness of the capping and natural attenuation with respect to Remedial Action Goals 
(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 2015 sampling events.  Fairbanks 
Environmental Services (FES) is providing this service under contract to the U.S. Army Corps of 
Engineers (USACE), Contract Number W911KB-12-D-0001.   
 
Groundwater samples were collected from 13 wells during April 2015 and six wells during 
November 2015 to evaluate the migration of contaminants from the Landfill.  All groundwater 
samples were submitted for analysis of volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), methane, and total metals.  Dissolved (field-filtered) iron and sulfate 
analysis was also conducted.   
 
Downgradient of the Landfill, contaminants of concern (COCs) were detected above RAGs in 
three out of nine wells; shallow wells AP-5588 and AP-8061, and deep well AP-6532.  The 
following compounds were detected above RAGs in shallow well AP-5588; 1,1,2,2-
tetrachloroethane (PCA), cis-1,2-dichloroethene (DCE), 1,1,2-trichloroethane and trichloroethene 
(TCE).  TCE was detected above the RAG in shallow well AP-8061.  Benzene was above the RAG 
in deep downgradient well AP-6532.  Arsenic was detected above the RAG in wells downgradient 
of the Landfill and is believed to be a consequence of natural mineral deposits.  Upgradient of the 
Landfill, benzene and bis(2 ethylhexyl phthalate) were detected above the RAG in shallow well 
AP-10257 and bis(2 ethylhexyl phthalate) was detected above the RAG in FWLF-4.  Nickel was 
also detected above the RAG in AP-10258. 
 
In general, contaminants appear to migrate along separate flow paths in groundwater 
downgradient of the Landfill site.  Benzene is detected in all wells sampled downgradient of the 
landfill, typically at concentrations below the RAG; however, it appears that benzene is migrating 
below permafrost at concentrations exceeding RAGs in a predominately westerly flow path. 
Benzene is not seen at concentrations exceeding the RAG in deep downgradient wells that are 
along a southwesterly flow path.  It is possible that the permafrost beneath the Landfill is 
discontinuous and benzene has migrated through permafrost; however, the presence of or depth 
to permafrost beneath the Landfill is unknown, and it is not known how permafrost affects 
groundwater flow at depth.  Chlorinated solvents are less widespread than benzene in 
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groundwater downgradient of the landfill and appear to be more prevalent on a southwesterly 
flow path.  Specific sources of contamination within the landfill have not been investigated and it 
is possible that the chlorinated solvents originate from a separate spill than the petroleum 
contaminants.  It appears that chlorinated solvents migrate at the water table downgradient of 
the landfill until permafrost is encountered, when they continue migrating below permafrost. 
 
Institutional control (IC) site inspections were conducted at the Landfill on multiple days in 2015.  
The Landfill cap and fence were observed to be in good condition.  All groundwater monitoring 
wells sampled to evaluate natural attenuation of site contaminants were found to be in good 
condition with locking caps except for AP-6138, a cap and lock were replaced at this well. 
 
Recommendations for 2016 include sampling three wells in the spring only, AP-5588, AP-5589, 
and FWLF-4, and sampling seven wells in the spring and fall 2016, AP-8061, AP-10257, AP-10258, 
AP-8063, AP-6532, AP-6532, and AP-6535.  Methane analysis should be removed from the 
sampling program and an institutional controls (IC) inspection of the Landfill cap and monitoring 
wells should be conducted. 
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1.0 INTRODUCTION 

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

1.1 Monitoring Report Organization 

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

• Section 2 – Groundwater monitoring and sampling activities  

• Section 3 – Groundwater sample results and discussion 

• 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 – Photo Log 

• Appendix E – FFA Meeting Key Decisions 
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1.2 Background 

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

1.2.1 Coal Storage Yard 

The OU4 CSY is situated south of a coal fired cogeneration power plant that was used as the sole 
source of heat and electricity for FWA.  The area of concern was approximately 800 ft by 300 ft 
and situated between a cooling pond and embankment.  Coal was stored directly on the ground 
since the 1950s.  The pile was sprayed with waste petroleum products and waste solvents from 
the 1960s to 1993 to increase the thermal content of the coal.  The site is still used for coal 
storage.  Three USTs were located in the area.  Two were used for the storage of waste fuel 
products.  They were installed in the 1980s and removed in July, 1995.  The third UST was used 
to store diesel fuel for power plant equipment.   
 
The primary sources of contamination at the CSY were associated with waste fuel products that 
were sprayed on the coal pile, the storage of these waste fuel products, leaks from the USTs, 
and the coal pile.  Groundwater was contaminated by petroleum hydrocarbons, chlorinated 
solvents, and bis(2-ethylhexyl)phthalate. 
 
The remedy consisted of operating an AS/SVE system, groundwater monitoring, and ICs. The 
AS/SVE system was installed in 1997 and operated until 2000.  Groundwater monitoring has been 
discontinued.  ICs have been implemented, they include restrictions on site access, construction, 
and well installation as long as hazardous substances remain at the site at levels that preclude 
unrestricted use.  The Coal Storage Yard was recommended for No Further Action (NFA) in the 
Second Five Year Review; however, it is still listed as an active site.  The CSY is not discussed 
further in this Report.   
 

1.2.2 Fire Training Pits 

FTP areas were used to conduct fire training exercises.  They are located within the main 
cantonment area, south of Montgomery Road near the southeast corner of Ladd Army Airfield on 
U.S. Army Garrison Fort Wainwright.  There were two separate FTP areas: FTP-3A and FTP-3B.  
Located between the two areas is the Military Operations in Urban Terrain (MOUT) training area.  
 
The former FTP areas consist of two separated areas that are located on opposite sides of the 
current Military Operations in Urban Terrain (MOUT) training area.  Fire Training Pit 3A (FTP-3A) 
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is located west of the MOUT and was used for fire training sometime after 1978 until 1988.  The 
former Fire Training Pit 3B (FTP-3B) is located east of the MOUT and was used prior to the FTP-
3A area (1967 through 1978).  
 
Several investigations and removal actions occurred at FTP sites during the 1990s and a 
Remedial Investigation / Feasibility Study (RI/FS) was performed in 1993/1994.  The RI/FS 
determined that since the contaminants exceeding regulatory levels within the FTP areas 
consisted of only petroleum hydrocarbons, the soil contamination would be addressed through a 
removal action.  A Decision Document for soil removal at the Fire Training Pits area was included 
in appendix to the OU-4 ROD.   
 
The 1996 excavation at the Fire Training Pits was documented in the report, “Site Assessment 
Report – Remove Soil at Burn Pits, Fort Wainwright – January 1997”.  The report describes 
excavation, stockpiling, transportation, treatment, and disposal of contaminated soil. The target 
of the excavation was petroleum contaminated soils, and the soils were transported to and 
treated by OIT in Moose Creek, AK. The treated soil was transported back to Fort Wainwright 
where it was used at the active landfill as capping material.  
 
While the RI and the subsequent removal action successfully addressed Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) requirements for the FTP 
sites, concern remained that soil contamination could be encountered during planned 
construction projects at these sites.  In addition, there was concern regarding the potential for 
the construction projects to encounter contaminants that were not analyzed for during previous 
investigations.  Perfluorinated compounds (PFCs), a component of firefighting foams used in the 
1960’s and 1970’s, may be present in soils and groundwater at former fire training areas.  Two 
particular PFCs, perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) have been 
identified by the U.S. Environmental Protection Agency (EPA) as “emerging contaminants”.   
 
Geophysical surveys and soil and groundwater investigations were conducted in 2013.  The 
geophysical survey did not identify any large buried features.  Soil sample exceedances of ADEC 
cleanup levels were limited to arsenic, chromium, and selenium, which may be naturally 
occurring at the site.  Soil samples were also analyzed for PFCs.  Although there were widespread 
PFOS detections at the FTP-3A and FTP-3B sites, only one surface soil sample (collected from 
FTP-3A) exceeded both the EPA and ADEC soil screening/proposed cleanup levels.  Results of 
ongoing investigations at the Former Fire Training Pits are discussed further in a separate Report 
(FES 2016) and are not addressed further in this Report. 
 

1.2.3 Fort Wainwright Landfill 

The Landfill source area covers approximately 14 acres adjacent to River Road in the north 
central portion of Fort Wainwright (Figure 1-1).  The southwestern portion of the Landfill is 



2015 OU4 Landfill Sampling Report 
Fort Wainwright, Alaska 

 

   
Fairbanks Environmental Services   Page 1-4 
 

capped and most of the current groundwater monitoring well network is located downgradient of 
the capped area. 
 
The area now covered by the Landfill was initially used as a gravel pit.  Gravel excavation began 
at this location in 1944, and landfill operations reportedly began in the 1950s.  Unsegregated 
waste was disposed in the gravel pits and then burned.  When the gravel pits were filled with 
debris, they were covered.  Landfill management practices have changed significantly over the 
years and, at present, the active portion of the Landfill is accepting only asbestos and coal ash.  
The active portion of the Landfill is currently permitted through 2020. 
 
A Remedial Investigation (RI) was completed at the site in 1994.  COCs identified in 
groundwater include benzene, several chlorinated compounds, and trace metals.  Subsequent 
investigations have been completed, including the installation of additional monitoring wells 
and the delineation of permafrost regions.  Groundwater flow in the vicinity of the Landfill is 
complicated by the presence of discontinuous permafrost.  Several of the groundwater 
monitoring wells have been completed in underlying areas of permafrost and thawing the wells 
is necessary prior to sampling.   
 
The OU4 ROD, signed in September 1996 (USARAK, 1996), specified the following phased 
approach to remediation of the Landfill source area: 

• 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 500 gallon septic tank on the west side of the building.  From there, a sewer line extended 
100 feet to a timber stave leaching pit.  Bentonite was pumped into the septic tank and leach pit 
on July 29, 2011 to permanently close the system. 
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An investigation was conducted at the Building 1191 Landfill CAT Shed on October 4, 2012 in 
order to assess groundwater contamination found while conducting a preliminary investigation in 
2010 (FES, 2011).  Three monitoring wells were installed: AP-10258 at the location where the 
highest benzene concentration was detected during the 2010 investigation, AP-10257 
crossgradient of the site, and AP-10259 downgradient of the site.   
 
During the 2012 investigation, benzene was detected above the remedial action goal (RAG) of 5 
micrograms per liter (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.  Following the 2012 investigation, these wells were moved to the OU4 Landfill 
sampling program and they continue to be sampled as part of the OU4 sampling effort. 
 

1.2.4 Memorandum of Understanding 

In 1997, a Memorandum of Understanding (MOU) was signed stating that groundwater monitoring 
would meet the requirements of 40 CFR 258 (VOCs and Metals), as well as the remedial goals 
established in the ROD (requiring the additional analysis of SVOCs) (ADEC, 1997).  The MOU 
recommended sampling at the following well locations: AP-5588, AP-5589, AP-6136, AP-6137 
(replaced by AP-8061), AP-6138, AP-6139 (replaced by AP-8062 and again by AP-9076), AP-6140, 
FWLF-4, AP-6532 (formerly identified as DH-6534) and AP-6130. 
 
The MOU also states, however, that “If for some reason a well designated for sampling 
becomes damaged or frozen such that it cannot be used for collecting samples, a comparable 
well will be selected.  If a comparable well does not exist, a new one will be drilled to meet 
these monitoring requirements”.   
 
Groundwater monitoring has been performed at the Landfill since 1997 and some changes to the 
wells identified in the MOU have been made over the years; however, these changes have not 
deviated from the MOU objectives and have been approved by remedial program managers 
(RPMs) through acceptance of recommendations made in annual groundwater sampling reports.  
Six of the original 10 wells identified in the MOU continue to be sampled as part of the Landfill 
groundwater monitoring program, which include: AP-5588, AP-5589, AP-6136, AP-6138, FWLF-4, 
and AP-6532 (formerly identified as DH-6534).  Two additional wells, AP-8061 and AP-8063, are 
also sampled as part of the monitoring program.  Downgradient deep monitoring wells AP-6530 
and AP-6535 and upgradient shallow wells AP-10257, AP-10258, and AP-10259 (associated with 
the Building 1191 leach field) were also recently added to the monitoring program.  In 2015, 
wells AP-6136, AP-6138, and AP-10259 were removed from the monitoring program due to the 
lack of contamination detected at these wells over time.  A brief description of changes that have 
been made to the sampling program since 1997 is provided below and outlined on Table 1-1. 
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Dry Wells AP-6130 and AP-6140 

Well AP-6130 was installed upgradient of the Landfill in the vicinity of the Birch Hill Ski Area.  
Well AP-6140 was also installed upgradient, but in closer proximity to the Landfill.  The 1994 RI 
documents that permafrost was encountered while drilling AP-6130 and AP-6140 and states that 
“Both wells failed to produce adequate quantities of water; therefore, no samples were 
collected.”  Additionally, no records of any groundwater sampling at these locations could be 
found, so it is not known why the 1997 MOU lists these wells as recommended sampling 
locations.  Based on historical records, nearby well AP-7505 was sampled in place of AP-6140 
until spring 1999, when it was replaced with AP-6132.  The August 1999 Groundwater Sampling 
Reports (DOWL, 2002) states “Due to the integrity of well AP-7505 being questionable, the State 
of Alaska and the Army agreed to have well AP-6132 sampled as a background well beginning in 
August 1999.”   
 
Replaced Wells AP-6137 and AP-6139 

Wells AP-6137 and AP-6139 are located downgradient, southwest, of the Landfill.  These wells 
were replaced due to damage from frost jacking.  The 2002 Monitoring Well Replacement Report 
(ENSR, 2002) documents the installation of replacement wells AP-6137A (also named AP-8061) 
and AP-6139A (also named AP-8062/AP-9076).  Well AP-8061 continues to be sampled as part of 
the groundwater monitoring program for the Landfill.  In 2004, AP-9076 was installed to replace 
damaged well AP-6139A (AP-8062).  Well AP-9076 was sampled as part of the monitoring 
program until fall 2008 when it was removed from the sampling program due to historical 
groundwater elevation anomalies.  Groundwater at this sampling location did not appear to be 
connected to the groundwater flow pathway, potentially due to discontinuous permafrost in the 
area.  The recommendation for removal of well AP-9076 (formerly AP-6139, AP-6139A/AP-8062) 
from the sampling program was made in the Final 2008 Annual Sampling Report and approved 
by the RPMs.   
 
Well AP-8063 

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

Since sampling of the Landfill monitoring network began, there has been some confusion 
concerning the well identified as DH-6534.  This well has been identified as DH-6534 since before 
2004 and the well that is sampled is labeled DH-6534.  However, the total depth of the well 
sampled has not matched the total depth identified on the boring log for DH-6534.  During the 

2010 groundwater elevation survey and permafrost evaluations, additional research was 
conducted that included identifying wells associated with historical geophysical studies.  This 
research verified the well identified as DH-6534 is actually AP-6532.  A boring log for AP-6532 also 
matches the depth of the well.  This research also verified that the well identified as Unknown F is 
actually DH-6534 (also referred to as AP-6534).  These wells were correctly labeled in the field. 
 

Well AP-6132 

Well AP-6132 had been sampled as an upgradient well within the Landfill monitoring network.  

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

Wells AP-6530 and AP-6535 

These two wells are the farthest downgradient deep wells in the monitoring network.  They 

were added to the monitoring network in 2012 in order to monitor the downgradient migration 
of benzene in the subpermafrost aquifer. 
 
Wells AP-6136, AP-6138, and AP-10259 

Well AP-6136 and AP-6138 have been sampled as part of the Landfill monitoring network since 
1997.  The only COC that has ever been detected above the RAG in these wells is bis(2-
ethyllllhexyl)phthalate, and the last time it was detected above the RAG was in 2005 and 2006, 
respectively.  AP-10259 was installed in 2012 as part of the leach field investigation and no 

COCs have exceeded RAGs in this well since it was first sampled.  Due to the absence of COCs, 
these three wells were removed from the monitoring network following the spring 2015 
sampling event. 
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Table 1-1 – Changes to the Landfill Monitoring Well Network 

Wells recommended 
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 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 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.  
This well was removed from the monitoring network. 

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 to monitor 
downgradient migration of benzene in the 
subpermafrost aquifer. 

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

 

1.3 Remedial Action Objectives 

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

• 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 
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1.4 Remedial Goals 

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

µg/L – micrograms per liter 

 

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

2.1 Pre-sampling Activities 

Each well was inspected prior to measuring water levels and collecting groundwater samples.  
Well inspection consisted primarily of visual observation of the wellhead to identify any damage 
to the security casing or the monitoring well itself.  The top of the polyvinyl chloride (PVC) riser 
at well AP-5588 was noted as broken during the April event.  The dedicated heat trace at AP-
6532 failed and steam was used to thaw the well for the spring event.  New dedicated heat trace 
was installed after the April sampling event.   
 
Following visual inspection, the monitoring well cap was removed and the depth to the static water 
level was measured to the nearest 0.01 foot, relative to the top of the monitoring well casing.  The 
total depth of the well and the depth to ice in frozen wells were also measured.  Water level 
measurements were recorded on groundwater sampling forms (provided in Appendix A).  
 

2.2 Groundwater Sampling and Analysis 

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

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

Well Depth Location 

AP-55881 
Shallow 

downgradient (west) of capped Landfill 

AP-8061 

AP-55891 

Intermediate AP-61361 

AP-61381 

AP-6530 

Deep 
AP-6535 

AP-80631 

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 

AP-102591 Shallow downgradient of the Building 1191 leach field area 
1 denotes wells sampled during the spring event only 
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Techniques used to purge and sample the groundwater were consistent with low-flow sampling 
methodology (Puls and Barcelona, 1996) and are detailed in the Operable Unit Sites Uniform 
Federal Policy-Quality Assurance Project Plan (UFP-QAPP, FES, 2014b).  The low-flow sampling 
method utilized a variable speed peristaltic pump equipped with dedicated Teflon-lined tubing to 
purge and sample the wells.  The tubing was placed approximately 2 feet below the water table 
for wells screened across the water table.  For wells screened below the water table, the tubing 
was placed in the middle of the wetted screen.   
 
Groundwater was purged at a rate between 0.03 and 0.15 gallons per minute.  Water quality 
measurements were recorded every five minutes and monitoring wells were purged until water 
quality parameters stabilized, per ADEC guidance (ADEC, 2010).  Field parameters were 
measured using YSI water quality meters installed in a flow through cell.  The instruments were 
calibrated at the beginning of each day according to the manufacturer’s instructions.  Measured 
parameters included pH, temperature, specific conductivity, dissolved oxygen (DO) concentration, 
and oxidation/reduction potential (ORP).  Turbidity was also measured using an Oakton T-100 
turbidity meter.  When the parameters stabilized the flow-through cell was disconnected and 
samples were collected with the pump set at a low-flow rate.  Instrument calibration and 
groundwater sampling forms are presented in Appendix A.  Table 2-2 presents the field 
measurements recorded during the time of sampling from 2013 through 2015. 
 
Groundwater samples collected from each of the monitoring wells were analyzed for volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total metals, dissolved 
(field-filtered) iron, and sulfate.  TestAmerica Laboratories, Inc (TAL) of Seattle, Washington 
performed project and quality control laboratory analyses.  Methane was subcontracted to TAL of 
Denver, Colorado for analysis.  A performance evaluation (PE) sample was also submitted blindly 
with the project samples to the laboratory located in Seattle.  An evaluation of data quality is 
detailed in a Chemical Data Qualify Review (CDQR) and ADEC Laboratory Data Review Checklists.  
The CDQR, ADEC Checklists, and the PE sample Certificates of Analysis are provided in Appendix 
B.  The Sample Tracking and Analytical Results tables are presented in Appendix C.  The 
analytical methods used to analyze groundwater samples collected at the Landfill are based on 
requirements defined in the solid waste permit issued for this facility by the ADEC and are listed 
below.   

• EPA Method 8260C (VOCs) 

• EPA Method 8270D (SVOCs) 

• EPA Method 6020A (Total Metals) 

• Method RSK-175 (Methane) 

• EPA Method 6010C (Iron) 

• EPA Method 300.0 (Sulfate) 
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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.  Monitoring wells AP-6530, AP-6535, AP-6532, and AP-8063 
are deep wells screened below permafrost, which require thawing prior to sample collection.  In 
order to minimize dilution of groundwater and volatization of contaminants, heat trace cable has 
been placed in these wells to thaw the column of water frozen by permafrost.  Dedicated heat 
trace has been placed from the top of the casing to approximately five feet above the bottom of 
the wells.  Prior to conducting each sampling event, the heat trace was connected to a generator 
that warmed the heat trace cable to approximately 50 degrees Fahrenheit (º F).  The thawing 
process typically takes two to three days, depending on well depth.    
 
During the spring 2015 sampling event, the dedicated heat trace at AP-6532 failed and steam 
was used to thaw the well for the spring event.  A portable generator, steam pressure washer, 
and a water tank filled with potable water were used for thawing.  A rigid hose attachment was 
placed down the well casing and hot water was introduced into the well until the hose broke 
through the ice.   
 

2.4 Decontamination 

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

2.5 Investigation Derived Waste Disposal 

Investigation-derived waste (IDW) generated during OU4 field activities in 2015 included purge 
water and general refuse (disposable tubing, nitrile gloves, etc.) from monitoring well sampling 
activities.  All IDW was managed according to the procedures outlined in the Work Plan (FES, 
2014a), with the exception of the disposal of IDW water.  
 
Purge water was containerized at the time of sampling in 15-gallon poly drums.  The drums were 
labeled with a unique ID and a form was completed documenting the ID and purge volume from 
each well.  The drums were taken to the Fort Wainwright Defense Environmental Restoration 
Account (DERA) building for temporary storage.  The water was characterized using the 
laboratory results from the individual wells.  These results and the IDW storage forms were 
provided to Environmental Compliance Consultants (ECC), and the purge water was disposed of 
under the Postwide waste contract in accordance with applicable laws.  The non-hazardous solid 
wastes, including disposable tubing, nitrile gloves, paper towels, etc. were disposed of at the 
Fairbanks North Star Landfill.  Complete documentation of IDW disposal, including purge water 
from OU4, will be included in a forthcoming 2015 IDW Management Summary (anticipated 
2016). 
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TABLE 2-2  OU4 LANDFILL FIELD MEASUREMENTS

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

13FW404WG 6/17/2013 1450 17.91 0 7.31 0.265 2.28 6.72 -38.6 3.12 Y
13FW428WG 9/10/2013 1235 19.91 0 3.34 0.276 0.27 6.07 -21.5 3.51 Y

14FWOU410WG 10/21/2014 1045 18.25 0 1.25 0.289 0.96 5.70 38.2 1.02 Y
15FWOU410WG 4/8/2015 1350 19.74 0 2.68 0.304 2.69 6.14 4.8 5.04 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

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

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

13FW412WG 6/17/2013 1730 8.98 0 2.90 0.389 0.13 5.82 -44.4 1.9 Y
13FW424WG 9/10/2013 1315 10.59 0 2.46 0.393 0.21 5.32 -14.3 2.06 Y

14FWOU403WG 10/20/2014 1300 9.23 0 2.03 0.394 0.22 6.4 -64.3 7.77 Y
15FWOU403WG 4/7/2015 1055 10.67 0 1.28 0.461 0.71 6.62 12.1 3.69 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

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

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

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

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

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

13FW403WG 6/17/2013 1335 17.64 0 6.98 0.809 5.14 6.54 40 4.31 Y
13FW420WG 9/9/2013 1150 19.51 0 3.44 0.789 1.55 6.45 168.8 11.77 Y

14FWOU411WG 10/21/2014 1300 17.38 0 8.76 0.827 3.78 6.32 209.9 0.2 Y
15FWOU415WG 4/8/2015 1440 19.60 0 2.05 0.910 2.79 6.66 92.7 2.9 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 the well inspections, groundwater 
elevations, and groundwater analytical results. 
 

3.1 Groundwater Elevations 

All groundwater levels were within the screened intervals of the shallow-screened monitoring 
wells during sample collection.  However, the groundwater levels were above the screened 
intervals in the intermediate- and deep-screened wells.  These wells are screened below the 
water table to investigate contaminants associated with different depths.   
 
A groundwater elevation survey was conducted in 2010 that consisted of 28 wells, including 12 
shallow wells, 9 intermediate wells, and 7 deep wells.  The groundwater contour map of the 
potentiometric surface using groundwater elevations from all of the wells in the survey, 
regardless of their screen depth, showed overall groundwater flow to the southwest.  The 
steeper topography of Birch Hill, located northeast of the Landfill, and the extensive deep 
permafrost west of the Landfill likely influence groundwater flow for this scenario.  Therefore, 
groundwater flow direction in the shallow/intermediate aquifer was looked at separately from the 
groundwater flow direction in the deep, subpermafrost aquifer.  Groundwater elevations in the 
shallow/intermediate wells showed groundwater flow direction to the west; however, when wells 
influenced by or perched on permafrost were removed, the flow direction was to the southwest.  
Groundwater flow in the subpermafrost aquifer was determined to be to the west/southwest.   
 
In 2010, Cold Regions Research and Engineering Laboratories (CRREL) conducted a task to 
define permafrost boundaries in the vicinity of the Landfill.  The permafrost delineation and 
modeling identified discontinuous permafrost east of the Landfill, thick continuous permafrost 
west of the Landfill, and highly variable permafrost south of the Landfill (Figure 3-1).  A thaw 
bulb is assumed to exist beneath the Landfill.  During the 2011 field season CRREL ran additional 
geophysical profiles south of the Landfill which confirmed the presence of sporadic permafrost 
bodies in this area. 
 
Groundwater levels measured during April 2015 were collected from wells screened across 
different elevations.  Groundwater elevations were about 1 to 1.5 feet lower than October 2014 
groundwater elevations.  Water level measurements for 2015 are shown on Table 3-1.  Although 
there are no stratigraphic confining layers separating shallow, intermediate, and deep wells, 
discontinuous permafrost is present in the monitored area, which can complicate flow patterns.  
An evaluation of groundwater elevations from all wells measured in April 2015 shows a relatively 
flat gradient with groundwater flow to the west/southwest (Figure 3-2), whereas the regional 
groundwater flow north of the Chena River is to the west/northwest.  Groundwater elevations 
measured during the 1994 RI included a larger data set (E&E, 1995) and also showed 
groundwater flow to the southwest.   
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3.2 Groundwater Analytical Results for Landfill Monitoring Wells 

Thirteen monitoring wells were sampled at the Landfill during April 2015: six shallow wells, three 
intermediate wells, and four deep wells.  Six monitoring wells were sampled at the Landfill during 
November 2015: three shallow wells and three deep wells.  Groundwater samples collected from 
wells using a screen that is placed so that at least five feet of the screen is below the water table 
and five feet of screen is above the water table are designated as shallow wells.  These wells are 
sampled to investigate contaminants that migrate along the surface of the water table.  
Intermediate wells are screened below the groundwater table and above permafrost and are 
sampled to investigate the vertical distribution of contaminants in the unconfined groundwater 
that flows above permafrost.  Several wells are screened below permafrost (deep wells).  These 
wells are sampled to monitor contaminants that are migrating in the aquifer below the 
permafrost.     
 
Groundwater analytical results for the spring and fall 2015 sampling events for VOC/SVOC and 
metals are presented in Table 3-2 and Table 3-3, respectively.  Current and historical ROD COC 
concentrations are also presented on Figure 3-3.  ROD COCs that exceed RAGs are listed below, 
and metals that exceed RAGs are discussed in Section 3.2.3.   

• FWLF-4 – bis(2-ethylhexyl)phthalate 

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

• AP-8061 – benzene and TCE 

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

• AP-10257 – benzene and bis(2-ethylhexyl)phthalate 
 
Benzene was detected in all wells except AP-10259 and AP-8063, and was detected at 
concentrations below the RAG in eight of the 13 wells sampled (it was non-detect in two wells 
and above the RAG in three wells). 
 
A data quality review was performed, which indicated that all project data is acceptable for use, 
with the exception of four analytes (3-nitroaniline, 4-chloroaniline, hexachlorocyclopentadiene, 
and 3,3’-dichlorobenzidine) that were rejected in two to five samples due to quality control 
failures.  However, the four affected analytes are not site COCs, so impact to the project is not 
significant.  The data review also resulted in additional data qualifications, but overall the 
qualifications were minor and impact to the project was negligible.  Details of the review are 
presented in the CDQR in Appendix B, and a Sample Tracking table and Analytical Results are 
provided in Appendix C. 
 

3.2.1 Volatile Organic Compounds in Groundwater 

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

Downgradient well AP-5588 (Figure 3-4).  AP-5588 has historically exhibited the highest 
COC concentrations for TCE, cis-1,2-DCE, PCA, and 1,1,2-trichloroethane above RAGs.  While 
these COC exhibit an overall decreasing trend, each of these COCs increased during the 2015 
sampling event.  Benzene is typically detected in AP-5588, but has never been detected above 
the RAG. 
 
Downgradient Well AP-8061 (Figure 3-5).  Historically, benzene and TCE have been the 
only contaminants detected at concentrations exceeding the RAGs in AP-8061.  Benzene 
decreased to below the RAG in October 2011 and remained below the RAG for six sampling 
events, until November 2015 when it was detected slightly above the RAG (5 μg/L) at 5.4 µg/L.  
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.  Cis-1,2-DCE, the 
only other COC that is consistently detected in this well, has always been below the RAG and is 
decreasing. 
 
Upgradient wells FWLF-4, AP-10257, AP-10258, and AP-10259.  Benzene has been 
consistently detected in FWLF-4 since sampling began at this well in 1998; however, benzene has 
never been detected above the RAG.  Three shallow upgradient wells (AP-10257, AP-10258, and 
AP-10259), originally associated with the Building 1191 leach field, have been sampled each year 
since they were installed in 2012.  Benzene and bis(2-ethylhexyl phthalate) are the only ROD 
COCs that have been detected above the RAG in these wells.  Benzene has been above the RAG 
in well AP-10257 during each sampling event, with the exception of June 2013, ranging from 6.6 
µg/L in fall 2014 to 17 µg/L in fall 2013.  Bis(2-ethylhexyl phthalate) was also detected above the 
RAG in AP-10257 in 2015 for the first time since sampling began at this well.  Benzene was 
detected above the RAG in AP-10258 for the first time during the fall 2014 sampling event at 5.7 
µg/L, but was below the RAG during both the April and November 2015 sampling events.  It is 
most likely that the benzene detected in these wells is associated with the Landfill debris and it is 
not migration from the Building 1191 septic system.  No COCs have ever been detected above 
the RAG in AP-10259 and this well was removed from the Landfill monitoring network following 
the April 2015 sampling event.   



2015 OU4 Landfill Sampling Report 
Fort Wainwright, Alaska 

 

   
Fairbanks Environmental Services   Page 3-4 

Intermediate Monitoring Wells 

Downgradient Well AP-5589 (Figure 3-6).  Concentrations of benzene, cis-1,2-DCE, vinyl 
chloride, and TCE are consistently detected at concentrations below the RAGs in AP-5589, which 
is collocated with shallow well AP-5588.  TCE in AP-5589 was detected slightly above the RAG 
during the spring 2007 and fall 2009 sampling events but has been just below the RAG during all 
other sampling events.  PCA in AP-5589 was detected above the RAG between 2005 and 2007, 
with the highest concentration (25.2 μg/L) ever detected in spring 2007.  PCA decreased to 
below the RAG during fall 2007 and has remained below the RAG with the exception of one 
detection of 5.6 µg/L in spring 2009.  Vinyl chloride has been detected above the RAG three 
times since 1997 and concentrations range from not detected to slightly above the RAG of 2 
µg/L; it has not been detected above the RAG since 2006.  
 
Downgradient Wells AP-6138 and AP-6136. Benzene is consistently detected in AP-6138 
and AP-6136 below the RAG of 5 µg/L.  VOCs have never been detected above RAGs in either of 
these wells and both wells were removed from the Landfill monitoring network following the April 
2015 sampling event. 
 
Deep Monitoring Wells 

Downgradient Monitoring Well AP-8063 (Figure 3-7).  This well has been sampled since 
September 2001.  TCE, PCA, and cis-1,2-DCE have historically been detected at elevated 
concentrations in AP-8063.  Anomalous results occurred in 2004, 2009 and again during the April 
2015 sampling event when TCE, PCA, and cis-1,2-DCE were not detected.  TCE was detected at 
its highest concentration to date during 2014, at 29 µg/L; however, overall TCE concentrations 
have been relatively stable, between 15 and 30 µg/L.  Cis-1,2-DCE has shown an overall 
increasing trend, and was also detected at its highest concentration to date in 2014, at 120 µg/L.  
PCA concentrations decreased and generally remained below the RAG between 2004 and 2007, 
when PCA again increased to above the RAG.  The PCA concentration peaked in spring 2011 at 
61 µg/L and has shown a decreasing trend since then.  The sampling frequency of AP-8063 was 
decreased to annually following the spring 2015 sampling event; however, because of the 
anomalous results, the sampling frequency will return to biannually in 2016.   
 
Downgradient Monitoring Well AP-6532 (formerly identified as DH 6534) (Figure 3-8).  
Benzene in well AP-6532 exceeded the RAG during the June 2004 sampling event for the first time 
since sampling at this well began in 1997, and remained above the RAG for eight sampling events.  
Benzene, which was below the RAG during both 2009 sampling events, increased to historical high 
concentrations during 2010 and 2011, then decreased to below the RAG in 2012.  Benzene was 
again above the RAG during both the June and September 2013 sampling events, and was 
detected at its highest concentration to date, 13 µg/L, during the fall 2014 sampling event.  
Benzene decreased slightly in 2015 to 11 µg/L during both the spring and fall sampling events.  
Overall, benzene in this well appears to be increasing.   
 
One non-ROD contaminant, 2,6-dinitrotoluene (2,6-DNT), was also detected above the ADEC 
cleanup level in well AP-6532 during the 2015 spring and fall sampling events.  2,6-DNT was 
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detected above the cleanup level in the same well during the spring and fall sampling events in 
2013.  The source of 2,6-DNT at the Fort Wainwright landfill area cannot be conclusively 
determined.  However, common uses of DNT include the manufacturing of munitions, 
polyurethane polymers, and herbicides, which may be associated with the landfill contents.  2,6-
DNT detected in groundwater samples from the Landfill site are discussed further in Section 2.11 
of the CDQR in Appendix B.   
 
Downgradient Monitoring Wells AP-6530 (Figure 3-9) and AP-6535.  Two deep 
downgradient wells, AP-6535 and AP-6530, were added to the Landfill monitoring network in 
2010 to monitor the downgradient migration of benzene in the subpermafrost aquifer.  These are 
currently the farthest downgradient monitoring wells associated with the Landfill monitoring 
network.  Benzene has exceeded the RAG in three out of nine sampling events at AP-6530 and 
was detected below the RAG during the fall 2014 and the spring and fall 2015 sampling events.  
Benzene has been detected below the RAG in AP-6535 during each sampling event since 2010.   
 
Contaminant Flow Paths 

Benzene 
Benzene is detected in all wells sampled downgradient of the landfill, typically at concentrations 
below the RAG; however, benzene is detected above the RAG in three wells: deep downgradient 
wells AP-6532 (total depth (TD) 177 ft) and AP-6530 (TD 142 ft), and shallow well AP-8061 (TD 
25 ft).  It appears that benzene is migrating below permafrost at concentrations exceeding RAGs 
in a predominately westerly flow path.  Figure 3-10 shows benzene concentrations along a 
westerly flow path downgradient of the Landfill.  Benzene is not seen at concentrations 
exceeding the RAG in deep downgradient wells AP-8063 (TD 120 ft), AP-6534 (total depth 198 ft) 
or AP-6535 (TD 93 ft) that are along a southwesterly flow path.  It is possible that the permafrost 
beneath the Landfill is discontinuous and benzene has migrated through permafrost; however, 
the presence of or depth to permafrost beneath the Landfill is unknown, and it is not known how 
permafrost affects groundwater flow at depth.  AP-8061 is a shallow well located within a thaw 
channel downgradient of the landfill.  It appears that benzene is migrating at the water table 
within this thawed area southwest of the landfill. 
 
Chlorinated Solvents 
Chlorinated solvents PCA, TCE, 1,2- DCE and 1,1,2-trichloroethane are less widespread than 
benzene in groundwater downgradient of the landfill and appear to be more prevalent on a 
southwesterly flow path as seen in nested wells AP-5588 (shallow) and AP-5589 (intermediate) 
and deep wells AP-8063 and AP-6535.  Except for 1,2- DCE, chlorinated solvents are not seen in 
deep wells AP-6532 and AP-6530.  Figure 3-11 shows migration of chlorinated solvents along a 
southwesterly flow path.  Specific sources of contamination within the landfill have not been 
investigated and it is possible that the chlorinated solvents originate from a separate spill than 
the petroleum contaminants.  It appears that chlorinated solvents migrate at the water table 
downgradient of the landfill until permafrost is encountered, when they continue migrating below 
permafrost. 
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3.2.2 SVOCs in Groundwater 

Bis(2-ethylhexyl)phthalate is an OU4 COC that is common in the environment because of its use in 
plastics.  It is detected at low levels in most of the Landfill wells and it will periodically exceed the 
RAG.  There are no established contaminant trends for Bis(2-ethylhexyl)phthalate.   
 
Bis(2-ethylhexyl)phthalate was above the RAG in FWLF-4 during the spring 2015 sampling event 
and in AP-6432 in both the spring and fall 2015 sampling events; however, the last time this COC 

was above the RAG in either of these wells was in 2003.  Bis(2-ethylhexyl)phthalate was also above 
the RAG in the field duplicate sample collected during the fall 2015 at AP-10257; however, it was 
not detected in the primary sample. 
 
It is expected that Bis(2-ethylhexyl)phthalate at OU4 is migrating from the landfill; however, the 
specific source is unknown.  Bis(2-ethylhexyl)phthalate is common in the environment because of 

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

 

3.2.3 Metals in Groundwater 

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

reported for the Landfill.   
 
Arsenic was above the RAG of 10 µg/L in downgradient shallow monitoring well AP-5588 at a 
concentration of 18 µg/L and in deep monitoring well AP-6532 at 14 µg/L during the spring 2015 
sampling event.  Arsenic is also frequently detected in other wells in the monitoring network at 
concentrations below the RAG.  These results suggest that the arsenic is a consequence of natural 

mineral deposits known to occur in bedrock in the Fairbanks area.  Nickel was detected above the 
RAG during the spring and fall 2015 sampling events in well AP-10258.  The source of the nickel is 
not known; however, it is assumed to be associated with the active portion of the Landfill.     
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3.2.4 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, 1,2-DCE, and vinyl chloride in downgradient monitoring wells is consistent with 
the occurrence of reductive dechlorination.  Three reductive dechlorination reaction pathways are 
common under anaerobic conditions – an abiotic dehydrochlorination reaction that produces TCE; 
a hydrogenolysis pathway that produces 1,1,2-trichloroethane and 1,2-DCA; and a 
dichloroelimination pathway that produces 1,2-DCE (both cis- and trans- isomers) and vinyl 
chloride.  Vinyl chloride may undergo further reductive dechlorination reactions to non-toxic 
ethene (USGS, 2012).   
Hydrogenolysis entails the sequential replacement of a single chlorine atom by hydrogen, 
whereas dichloroelimination entails the simultaneous replacement of two adjacent chlorine atoms 
by hydrogen to produce a double bond.  For these reductive dechlorination reactions, the 
chlorinated compound serves as an electron acceptor, resulting in production of more reduced, 
less-chlorinated daughter compounds.  Microorganisms require the presence of suitable electron 
donors for reductive dechlorination to occur.  Possible electron donors include natural compounds 
such as hydrogen, acetate, and methanol, and anthropogenic organic compounds such as 
benzene and toluene.  Dechlorination of PCA and TCE to DCE can occur under mildly reducing 
conditions, similar to conditions suitable for iron reduction; whereas, the dechlorination of DCE to 
vinyl chloride to ethene typically requires the stronger reducing conditions suitable for sulfate-
reduction or methanogensis. 
 
In addition to reductive dechlorination of vinyl chloride, anaerobic oxidation or mineralization of 
vinyl chloride to carbon dioxide (CO2) or to CO2 and methane (CH4) has been reported under 
iron-reducing, sulfate-reducing, humic acid-reducing and methanogenic conditions.  For these 
reactions, the vinyl chloride serves as an electron donor (USGS, 2012).   
 
Chemical and geochemical data including the concentrations of PCA, daughter products, and 
terminal electron acceptors (dissolved oxygen, manganese, iron, sulfate, etc.) provide evidence 
to evaluate the feasibility of bioremediation as a remedial alternative.  Environmental conditions 
that support natural attenuation processes for chlorinated compounds (particularly reductive 
dechlorination) include: 

• 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 PCA Degradation Products in Groundwater 

The highest concentrations of PCA, TCE, and DCE are detected in well AP-5588 (located 
immediately downgradient of the inactive portion of the Landfill), and PCA concentrations have 
historically been one order of magnitude greater than TCE concentrations in this well.  It is 
unknown whether TCE or DCE are present in groundwater primarily due to a release at the site 
or if they were formed through reductive dechlorination of PCA.  In part this is due to not having 
true source area wells, since it is not practical to install wells within the Landfill cap.  Therefore, 
wells are located at varying distances downgradient of the Landfill 
   
Although the concentrations of all contaminants decrease with distance from the Landfill, as 
would be expected through natural attenuation and dilution, the ratios of parent to daughter 
products (i.e., PCA/TCE and TCE/DCE) also show decreasing trends, as shown in Graphs 3-1 and 
3-2.  Graphs 3-1 and 3-2 depict the ratios of parent to daughter products during October 2014 
and April 2015 sampling events, respectively, along the southwesterly flow path encompassing 
wells AP-5588, AP-8063, and AP-6535 (as shown on cross-section Figure 3-11).  These 
decreasing ratios indicate that parent product concentrations are decreasing at a faster rate than 
daughter product concentrations with distance from the source area, suggesting that 
dechlorination is occurring.      
 

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

 

3.2.5 Geochemical Data Evaluation 

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

• DO concentrations are generally 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 2015 sampling events, dissolved iron 
concentrations in wells downgradient of the Landfill ranged from 20 mg/L to 50 mg/L.  Iron 
was not detected in three upgradient wells.  The dissolved iron concentrations in 
downgradient wells continue to remain elevated, indicating a redox potential range suitable 
for iron reduction.       

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

 

3.2.5 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 2015 except for upgradient well AP-10259.  
Methane concentrations in wells downgradient of the Landfill ranged from 110 µg/L in AP-6136 
(intermediate well) to 3,600 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-10257MW (2,300 µg/L) and AP-10258MW (680 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 2015

Well Number
Total Depth 
(below TOC)

Screened 
Interval 

(feet bgs)
Relative Depth

TOC 
Elevations

Depth to Water 
from TOC April 

2015

Groundwater 
Elevation          
April 2015

Depth to Water 
from TOC 

November 2015

Groundwater 
Elevation          

November 2015

FWLF-4 25.10 13.5-23.5 Shallow 452.23 17.93 434.3 NA NA

AP-5588 29.05 7-27 Shallow 451.13 17.00 434.13 NA NA

AP-5589 56.41 47.5-57.5 Intermediate 452.13 17.98 434.15 NA NA

AP-6136 96.10 82-92 Intermediate 453.93 19.74 434.19 NA NA

AP-8061 25.29 15-25 Shallow 444.13 10.07 434.06 7.71 436.42

AP-6138 86.12 75-85 Intermediate 444.73 10.67 434.06 NA NA

AP-8063 116.30 110-120 Deep 451.21 17.33 433.88 NA NA

AP-6532 173.65 170-177 Deep 451.17 17.46 433.71 14.92 436.25

AP-6530 136.24 136.2-142.2 Deep 450.06 16.70 433.36 14.02 436.04

AP-6535 90.75 87.1-93.1 Deep 448.09 14.95 433.14 12.35 435.74

AP-10257 24.45 11.5-21.5 Shallow 454.01 19.65 434.36 17.25 436.76

AP-10258 23.80 11-21 Shallow 453.54 19.15 434.39 16.77 436.77
AP-10259 23.45 10.5-20.5 Shallow 453.95 19.60 434.35 NA NA

Notes:

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

Well Number Sample ID Sample Date Survey Elevation Water Level
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 5.2 5 5 2 6

13FW414WG 6/18/2013 452.23 16.16 436.07 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 452.23 17.83 434.4 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 452.23 16.16 436.07 27 47 190 1.2 0.47 ND(0.40) ND(0.40) ND(0.40) ND(0.40) 13
15FWOU401WG 4/7/2015 452.23 17.93 434.3 28 50 120 0.88 J 0.29 J ND(0.50) ND(0.50) ND(1) ND(0.50) 9.5

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 451.13 17 434.13 37 190 1,800 1.8 180 J 1300 J 10 320 0.87 J 1.2 J

13FW409WG 6/17/2013 452.13 16.2 435.93 40 130 1,700 3 16 ND(0.40) ND(0.40) 4.5 0.60 J 23
13FW427WG 9/10/2013 452.13 17.9 434.23 47 140 4,200 2.4 14 ND(0.40) ND(0.40) 3.6 0.71 J ND(0.2)

14FWOU406WG 10/20/2014 452.13 16.35 435.78 45 110 4,100 3.3 16 1.5 ND(0.40) 4.9 0.88 ND(0.3)
15FWOU409WG 4/7/2015 452.13 17.98 434.15 50 120 3,400 3.3 14 2 ND(0.50) 4.6 1.1 ND(1.9)

13FW404WG 6/17/2013 453.93 17.91 436.02 17 0.61 160 0.16 J ND(0.20) ND(0.40) ND(0.40) ND(0.20) ND(0.40)
13FW428WG 9/11/2013 453.93 19.91 434.02 17 1.2 J 210 0.21 QH ND(0.20) ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.96 J

14FWOU410WG 10/21/2014 453.93 18.25 435.68 19 2.8 130 0.53 ND(0.40) ND(0.40) ND(0.40) ND(0.20) ND(0.40) 6.8
15FWOU410WG 4/8/2015 453.93 19.74 434.19 22 4.3 110 0.74 J ND(0.50) ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.2)

13FW413WG 6/17/2013 444.13 8.35 435.78 22 34 260 2.9 8.6 ND(0.40) ND(0.40) 4.4 0.13 J 0.79 J
13FW423WG 9/10/2013 444.13 10 434.13 30 32 600 3.9 7.3 ND(0.40) ND(0.40) 3.8 0.15 J 0.81 J

14FWOU401WG 10/20/2014 444.13 8.6 435.53 23 37 560 3.9 13 ND(0.40) ND(0.40) 7.8 ND(0.40) ND(1.9)
15FWOU405WG 4/7/2015 444.13 10.07 434.06 34 33 440 3.9 8.9 ND(0.50) ND(0.50) 4.5 ND(0.50) ND(1.9)
15FWOU418WG 11/6/2015 444.13 7.71 436.42 30 40 630 5.4 9.7 ND(0.50) ND(0.50) 7 ND(0.50) ND(2.1)

13FW412WG 6/17/2013 444.73 8.98 435.75 18 0.23 91 2.8 0.39 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) 0.76 J
13FW423WG 9/10/2013 444.73 10.59 434.14 18 7.5 160 2.23 0.25 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.2)

14FWOU403WG 10/20/2014 444.73 9.23 435.5 19 8.1 160 2.5 0.38 0.75 ND(0.40) ND(0.40) ND(0.40) ND(2.9)
15FWOU403WG 4/7/2015 444.73 10.67 434.06 25 13 190 3.2 0.53 J ND(0.50) ND(0.50) ND(1) ND(0.50) ND(1.9)

13FW418WG 6/19/2013 451.17 16.15 435.02 26 ND(0.50) 2,200 11 2.3 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.1 J,B
13FW435WG 9/17/2013 451.17 16.7 434.47 30 ND(0.50) 5,900 9.2 2.4 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.6 J

14FWOU414WG 10/22/2014 451.17 16.14 435.03 27 ND(0.50) 4,300 13 2.4 ND(0.40) ND(0.40) ND(0.4) ND(0.40) ND(2.9)
15FWOU402WG 4/7/2015 451.17 17.46 433.71 28 2.3 3,600 11 2.4 ND(0.50) ND(0.50) ND(1) ND(0.50) 20
15FWOU424WG 11/9/2015 451.17 14.92 436.25 27 3.4 1,500 11 2.8 ND(0.50) ND(0.50) ND(1) 0.25 J 19

13FW406WG 6/17/2013 451.21 15.61 435.6 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

.
13FW415WG 6/18/2013 450.06 15.22 434.84 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 450.06 15.82 434.24 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 450.06 15.25 434.81 23 26 530 3.2 0.42 0.89 ND(0.40) ND(0.40) ND(0.40) 27
15FWOU406WG 4/7/2015 450.06 16.7 433.36 24 21 330 3 0.62 J ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.2)
15FWOU422WG 11/6/2015 450.06 14.02 436.04 20 16 120 1.9 0.26 J ND(0.50) ND(0.50) ND(1) ND(0.50) 3.5

13FW408WG 6/17/2013 448.09 13.39 434.7 26 14 1,100 3.3 33 ND(0.40) ND(0.40) 0.95 0.86 J 1.1 J,B
13FW432WG 9/16/2013 448.09 13.99 434.1 25 10 2,100 2.1 22 ND(0.40) ND(0.40) 0.33 J 0.66 J 0.95 J

14FWOU412WG 10/21/2014 448.09 13.7 434.39 28 13 1,800 3.3 34 ND(0.40) ND(0.40) 0.73 1.1 2.3
15FWOU404WG 4/7/2015 448.09 14.95 433.14 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)

13FW405WG 6/17/2013 454.01 17.79 436.22 9.0 QL 79 46 3.4 1.6 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.1 J
13FW429WG 9/11/2013 454.01 19.61 434.4 3.7 26 1,200 17 3.9 ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.1 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

12FW436WG 11/14/2012 453.54 19.2 434.34 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 453.54 17.25 436.29 ND(0.50) 160 280 5.7 2.5 ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(2.9)
15FWOU408WG 4/8/2015 453.54 19.15 434.39 ND(0.36) 110 480 4.9 3.5 ND(0.50) ND(0.50) ND(1) ND(0.50) ND(1.9)
15FWOU419WG 11/6/2015 453.54 16.77 436.77 ND(0.36) 120 680 3.4 2.9 ND(0.50) ND(0.50) ND(1) ND(0.50) ND(2.0)

13FW403WG 6/17/2013 453.95 17.64 436.31 6.4 120 50 0.7 J 0.37 J ND(0.40) ND(0.40) ND(0.20) ND(0.40) 1.3 J,B
13FW420WG 9/10/2013 453.95 19.51 434.44 0.82 110 17 0.18 J ND(0.20) ND(0.40) ND(0.40) ND(0.20) ND(0.40) ND(0.26)

14FWOU411WG 10/21/2014 453.95 17.38 436.57 ND(0.20) 76 0.25 ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(2.0)
15FWOU415WG 4/8/2015 453.95 19.6 434.35 ND(0.36) 120 ND(0.37) ND(1) ND(0.50) ND(0.50) ND(0.50) ND(1) ND(0.50) ND(1.9)

Notes:

Results in bold and yellow shading denote concentrations above the RAOs established in the ROD (USARAK, 1996) 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 RAO - remedial action ojectives
M - result considered an estimate (L-low; H-high) due to matrix interference TCE - trichloroethene
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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

13FW414WG 6/18/2013 ND(0.60) 12 390 ND(0.24) ND(0.12) 0.57 J 5.2 2.7 ND(0.50) 9.5 ND(2.0) ND(0.10) ND(0.20) 0.84 J 4.2 J,B

13FW430WG 9/11/2013 ND(0.60) 9.8 360 ND(0.24) ND(0.12) ND(1.5) 3.5 ND(1.5) ND(0.50) 3.6 ND(2.0) ND(0.10) ND(0.20) 0.77 J 2.5 J

14FWOU416WG 10/21/2014 ND(0.40) 9.5 J 310 ND(0.40) ND(0.10) 0.72 J 6.3 J 1 0.12 J 7 ND [1.6] ND [0.10] ND(1) ND(2) 5.9 J

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)

13FW410WG ND(0.60) 17 590 ND(0.24) ND(0.12) 0.96 J 1.5 0.76 J ND(0.50) 7.2 ND(2) ND(0.10) ND(0.20) 2.3 J 4.9 J,B,Q

13FW411WG 1 ND(0.60) 17 550 ND(0.24) ND(0.12) 1.2 J 1.7 0.78 J ND(0.50) 8 ND(2.0) ND(0.10) ND(0.20) 2.3 J 2.0 J,B,Q

13FW425WG ND(0.60) 11 510 ND(0.24) ND(0.12) 0.70 J 1.3 ND(1.5) ND(0.50) 4.4 ND(2.0) ND(0.10) ND(0.20) 1.8 J ND(6.0) Q

13FW426WG 1 ND(0.60) 11 530 ND(0.24) ND(0.12) 0.58 J 0.6 ND(1.5) ND(0.50) 4.2 ND(2.0) ND(0.10) ND(0.20) 1.5 J 2.3 J,Q

14FWOU402WG ND(0.40) 15 510 ND(0.40) ND(0.10) 1.1 3.5 0.67 J 0.14 J 6.5 ND [1.6] ND [0.10] ND(1) 2.2 J 4 J

14FWOU404WG1 ND(0.40) 15 540 ND(0.40) ND(0.10) 3.6 3.6 0.85 J 0.16 J 7.1 ND [1.6] ND [0.10] ND(1) 2.2J 5.7 J

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)

13FW409WG 6/17/2013 ND(0.60) 1.1 J 590 ND(0.24) ND(0.12) 1.4 J 0.15 J ND(1.5) ND(0.50) 0.72 J ND(2.0) ND(0.10) ND(0.20) 4.3 J ND(6.0)

13FW427WG 9/10/2013 ND(0.60) 0.87 J 579 ND(0.24) ND(0.12) 1.3 J 0.15 J ND(1.5) 0.23 J 0.95 J ND(2.0) ND(0.10) ND(0.20) 4.0 J ND(6.0)

14FWOU406WG 10/20/2014 ND(0.40) ND(1.6) 620 ND(0.40) ND(0.10) 1.9 0.18 J 0.67 J 0.19 J 1.1 J ND [1.6] ND [0.10] ND(1) 4.7 ND [4]

15FWOU409WG 4/7/2015 ND(1) ND(4) 640 ND(1.3) ND(0.3) 1.5 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)

13FW404WG 6/17/2013 ND(0.60) 1.0 J 200 ND(0.24) ND(0.12) 1.1 J 0.10 J ND(1.5) ND(0.50) 1.6 J ND(2.0) ND(0.10) ND(0.20) 3.9 JH 2.8 J,B

13FW428WG 9/11/2013 ND(0.60) 0.84 J 209 0.087 J ND(0.12) 1.2 J 0.072 J ND(1.5) ND(0.50) 0.50 J ND(2.0) ND(0.10) ND(0.20) 3.4 J 4.6 J

14FWOU410WG 10/21/2014 ND(0.40) ND(1.6) 240 ND(0.40) ND(0.10) 1.8 0.34 J 1.3 J 0.26 J 1.9 J ND [1.6] ND [0.10] ND(1) 4.6 6.3 J

15FWOU410WG 4/8/2015 0.72 J 1.4 J 240 ND(1.3) 0.68 J 4.7 0.97 J ND(7.5) 1.6 J 2.7 J 1.8 J 1.3 J 1.0 J 6.8 J ND(20)

13FW413WG 6/17/2013 ND(0.60) 8.1 430 ND(0.24) ND(0.12) 0.89 J 0.21 J 1.2 J 0.20 J 0.67 J ND(2.0) ND(0.10) ND(0.20) 2.8 J 4.5 J,B

13FW423WG 9/9/2013 ND(6.0) 12 570 ND(0.24) ND(0.12) 1.5 J 0.21 J 1.1 0.41 J 1.5 J ND(2.0) ND(0.10) ND(0.20) 3.7 J 3.3 J

14FWOU401WG 10/20/2014 ND(0.40) 7.8 520 ND(0.40) ND(0.10) 1.1 0.24 J 2 0.2 J 1.2 J ND [1.6] ND [0.10] ND(1) 2.4 J 5.1 J

15FWOU405WG 4/7/2015 ND(1) 8.8 590 ND(1.3) ND(0.3) ND(1.5) ND(0.6) ND(7.5) ND(0.5) ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

15FWOU418WG 11/6/2015 ND(1) 9.6 590 ND(1.3) ND(0.3) 1.1 ND(0.6) ND(7.5) ND(0.5) ND(5) ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

13FW412WG 6/17/2013 ND(0.60) 1.1 J 420 ND(0.24) ND(0.12) 1.1 J 0.11 J ND(1.5) ND(0.50) 0.34 J ND(2.0) ND(0.10) ND(0.20) 3.8 J 2.2 J,B

13FW424WG 9/10/2013 ND(0.60) 1.1 J 409 ND(0.24) ND(0.12) 0.97 J 0.11 J ND(1.5) ND(0.50) 1.3 J ND(2.0) ND(0.10) ND(0.20) 3.8 J ND(6.0)

14FWOU403WG 10/20/2014 ND(0.40) 2.9 460 ND(0.40) ND(0.10) 0.41 J 0.41 J 2 6.5 1.9 J ND [1.6] ND [0.10] ND(1) 6.2 7.7 J

15FWOU403WG 4/7/2015 ND(1) 1.4 J 480 1.30.40) ND(0.3) 1.1 J ND(0.6) ND(7.5) 0.71 J ND(5) ND(4) ND(0.35) ND(2.5) 5.7 J 35

13FW417WG 6/19/2013 0.43 J 0.99 J 230 ND(0.24) ND(0.12) 1.7 J 0.19 J 3.3 ND(0.50) 42 ND(2.0) ND(0.10) ND(0.20) 4.1 J 21

13FW435WG 9/17/2013 0.44 J 1.0 J 249 ND(0.24) ND(0.12) 1.6 J 0.21 J 6.6 ND(0.50) 58 ND(2.0) ND(0.10) 0.069 J 4.4 J 8.3 J

14FWOU414WG 10/22/2014 0.31 J ND(1.6) 250 ND(0.40) ND(0.10) 1.9 0.15 J 3.2 0.18 J 2.9 J ND [1.6] ND [0.10] ND(1) 4 13

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

13FW406WG 6/17/2013 ND(0.60) 2.8 J 750 ND(0.24) ND(0.12) 3.8 J 0.69 J 2.9 1.3 J 2.6 J ND(2.0) ND(0.10) ND(0.20) 4.2 J 53

13FW433WG 0.57 J 3.1 J 750 ND(0.24) ND(0.12) 3.8 J 0.76 J 3.4 1.7 J 2.8 J ND(2.0) ND(0.10) ND(0.20) 4.5 J 93

13FW434WG 0 0.59 J 3.0 J 749 ND(0.24) ND(0.12) 4.0 J 0.72 J 2.3 1.7 J 3.1 J ND(2.0) ND(0.10) ND(0.20) 4.4 J 99

14FWOU407WG 10/20/2014 0.2 J 2.5 730 ND(0.40) ND(0.10) 2.1 0.22 J 1.2 J 0.48 J 1.5 J ND [1.6] ND [0.10] ND(1) 2.8 J 23

14FWOU408WG 10/20/2014 0.16 J 2.5 750 ND(0.40) ND(0.10) 2.1 0.21 J 0.73 J 0.45 J 1.4 J ND [1.6] ND [0.10] ND(1) 2.7 J 23

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

13FW415WG 6/18/2013 ND(0.60) 2.7 J 390 ND(0.24) ND(0.12) 0.99 J 0.099 J ND(1.5) ND(0.50) 0.34 J ND(2.0) ND(0.10) ND(0.20) 2.7 J 3.2 J,B

13FW431WG 9/16/2013 0.55 J 3.2 J 419 0.096 J ND(0.12) 0.96 J 0.15 J ND(1.5) ND(0.50) 0.46 J ND(2.0) ND(0.10) 0.16 J 2.8 J 3.2 J

14FWOU405WG 10/20/2014 ND(0.40) 4 380 ND(0.40) ND(0.10) 1.3 0.095 J 1.4 J 0.4 J 0.89 J ND [1.6] ND [0.10] ND(1) 2.7 J 8

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)

13FW408WG 6/17/2013 ND(0.60) 2.1 J 250 ND(0.24) ND(0.12) 1.3 J 0.18 J 3.2 0.42 J 0.45 J ND(2.0) ND(0.10) ND(0.20) 2.4 J 5.3 J,B

13FW432WG 9/15/2013 ND(0.60) 2.5 J 289 ND(0.24) ND(0.12) 1.7 J 0.20 J 5.5 0.77 J 0.97 J ND(2.0) ND(0.10) ND(0.20) 3.0 J 9.0 J

14FWOU412WG 10/21/2014 ND(0.40) 2.8 280 ND(0.40) ND(0.10) 3 0.27 J 11 1.3 1.2 J ND [1.6] ND [0.10] ND(1) 3.8 J 16

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)

13FW405WG 6/17/2013 0.73 J 3.3 J 270 ND(0.24) ND(0.12) 1.1 J 8.5 2.2 ND(0.50) 13 ND(2.0) ND(0.10) ND(0.20) 2.6 J 38

13FW429WG 9/11/2013 ND(0.60) 4.0 J 230 ND(0.24) 0.11 J 0.79 J 23 3.7 ND(0.50) 40 ND(2.0) ND(0.10) ND(0.20) 2.1 J 40

14FWOU413WG 1.7 ND(1.6) 160 ND(0.40) 0.27 1.1 33 11 0.17 J 62 ND [1.6] ND [0.10] ND(1) ND(2) 45

14FWOU413WG 1.6 ND(1.6) 160 ND(0.40) 0.68J 0.99 32 10 ND [0.1] 60 ND [1.6] ND [0.10] ND(1) ND(2) 43

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

13FW401WG 0.62 J 0.65 J 150 ND(0.24) 0.20 J ND(1.5) 70 1.1 J ND(0.50) 75 ND(2.0) ND(0.10) ND(0.20) 1.2 J 32 B

13FW402WG 1 0.70 J 0.57 J 150 ND(0.24) 0.19 J ND(1.5) 69 0.98 J ND(0.50) 75 ND(2.0) ND(0.10) ND(0.20) 0.99 J 33 B

13FW421WG 0.96 J 0.89 J,Q 70 ND(0.24) 0.69 J 0.50 J 77 4.8 ND(0.50) 170 ND(2.0) ND(0.10) 0.058 J,B,Q 1.3 J 72

13FW422WG 1 0.96 J 0.57 J,Q 69 ND(0.24) 0.66 J 0.53 J 74 4.2 ND(0.50) 160 ND(2.0) ND(0.10) 0.11 J,B,Q 1.0 J 70

14FWOU409WG 10/21/2014 0.5 J ND(1.6) 55 0.43 J 3.3 0.84 190 25 0.12 J 440 2.8 ND [0.10] ND(1) ND(2) 410

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

13FW403WG 6/17/2013 ND(0.60) 2.0 J 100 ND(0.24) 0.13 J ND(1.5) 6.9 1.7 J ND(0.50) 12 ND(2.0) ND(0.10) ND(0.20) 0.62 J 9.8 J,B

13FW420WG 9/10/2013 0.86 J 0.34 J 76 0.085 J 0.24 J ND(1.5) 6.3 1.7 J ND(0.50) 15 ND(2.0) ND(0.10) 0.17 J,B ND(1.0) 7.7 J

14FWOU411WG 10/21/2014 ND(0.40) ND(1.6) 74 ND(0.40) ND(0.10) 0.59 J 0.62 J 5.3 0.092 J 20 ND [1.6] ND [0.10] ND(1) ND(2) 11

15FWOU415WG 4/8/2015 0.48 J ND(4) 72 ND(1.3) 0.17 J ND(1.5) 0.35 J ND(7.5) ND(0.5) 19 ND(4) ND(0.35) ND(2.5) ND(10) ND(20)

Notes:
Results in bold denote concentrations above groundwater cleanup levels established in Table C, 18 AAC 75.345 (ADEC, 2012)
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
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.)
Q - result considered an estimate (L-low; H-high) due to a quality control failure
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SCALE IN FEET

MONITORING WELL

LEGEND

AP-6138

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
4.10

434.64

ND(5.0)

2.60

MAR 01

434.66

7.70

2.10

1,300

1.30

SEP 01

Total Well Depth (ft) 25.2 SEP 01
434.57

433.89
1.40

2.40
432.57

3.90
1.70

1.30

433.99
4.10
9.00

1.10

2,000

2.50

10.0

434.03

MAR 01

MAR 01

428.83426.98
1.81 1.801.52

428.73428.11
1.772.00

426.35428.08
1.792.00

*

Total Well Depth (ft) 177.2 AUG 00MAR 00AUG 99JUN 99MAR 99DEC 98JUL 97

1.311.531.581.672.001.97
429.95428.50429.60429.25428.27429.35
AUG 00MAR 00AUG 99JUN 99MAR 99DEC 98Total Well Depth (ft) 25.1

10.7 11.1 8.589.449.00
4.03 4.00 4.014.00 3.874.28 3.86
428.84 427.82 428.64420.63 429.37428.07429.19

ND(1.0)1.16

3.73

9.83

1.24

13.0

4.00 3.96 3.74 3.52
1.50 1.40

AUG 00MAR 00AUG 99JUN 99MAR 99DEC 98JUL 97Total Well Depth (ft) 56.2

9.92
1,920

2.42
428.72 429.45428.12429.31

9.41 10.1 9.71

2.263.07 2.29

2,1301,570 2,180

1.171.37 1.31

427.80430.90 428.32

10.28.00 11.0

2.27 2.002.00

2,400

Total Well Depth (ft) 29.03 JUL 97 DEC 98 MAR 99 JUN 99 AUG 99 MAR 00 AUG 00

WELL AP-8063
Top of PVC 451.36

72.0
4.50
434.34

51.0
0.85 
24.0
2.10

SEP 01Total Well Depth (ft) 120.55
WELL AP-6138

Top of PVC 444.92

WELL AP-6132
Top of PVC 456.06

Top of PVC 454.14

437.39

436.13
SEP 01

434.71

SEP 01

SEP 01

2.00

435.75

434.01

NS = WELL NOT SAMPLED, WELL STRUCTURE COMPR0MISED.

NS
MAR 01

MAR 01

MAR 01

429.10
2.823.53

427.91428.45
2.833.28

428.70427.62
3.003.07

*428.10

* MEASUREMENT NOT TAKEN.

Total Well Depth (ft) 85.91 JUL 97 DEC 98 MAR 99 JUN 99 AUG 99 MAR 00 AUG 00

429.43428.13429.11427.84428.93428.08
Total Well Depth (ft) 96.1 AUG 00MAR 00AUG 99MAR 99DEC 98JUL 97

WELL AP-6136

430.85429.80429.97
AUG 00MAR 00AUG 99Total Well Depth (ft) 23.7

5.46

1.64

934

168
ND(1.0)

117

JUN 02

160 170 190 184 176 173 168 160 220
2,0201,700

ND(1.0)

3.54

ND(1.0)

3.05
ND(1.0)

7.37

JUN 02

280 196 320 243 252 271 257 440 240

435.70

3.47
1.19

2.00

4.00
ND(1.0)

ND(1.0)

1.44
4.50

435.56 0.91

JUN 02
435.54

1.64

JUN 02
432.83

ND(1.0)

2.46

1.50

7.86
ND(1.0)

15.6

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 

OCT 02
435.87

2.17

SEP 02
434.43

ND(23)

ND(1.0) 

4.84

3.85

12.9
ND(1.0) 

26.5

SEP 02
435.84

ND(23) 

OCT 02
438.29

ND(20) 

0.42 

OCT 02

435.99

ND(22)

2.86
0.36 

SEP 02
438.68

ND(1.0)
ND(11)

ND(1.0)
0.60

1.11
NA ND(11) ND(10) ND(11) 3.40 ND(5.1) ND(21) 

ND(1.0)

ND(1.0)
ND(1.0)

ND(1.0)
1.00

ND(1.0)
ND(1.0)

ND(11)

ND(1.0)

9.30

ND(1.0)

NA

ND(1.0)

ND(11)

ND(1.0)

ND(10)

ND(1.0)
ND(1.0)

ND(10)

ND(2.0)

2.80

ND(2.0)

ND(5.0) ND(20) 

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
35.5

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
3.10

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)
19.1

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(10)

NS
NS
NS
NS
NS
NS
NS

ND(2.0)
ND(2.0)
ND(2.0)
ND(2.0)
ND(2.0)
ND(5.3) ND(22) 

ND(1.0)

ND(1.0)

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

24.8

ND(1.0)

ND(1.0)

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

13.0

ND(1.0)

ND(1.0)

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

32.3 ND(22) 

ND(1.0)

ND(1.0)

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

36.8

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)

33.0

ND(2.0)

ND(2.0)

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

ND(5.0)

ND(22)

5.00

ND(2.0)
ND(2.0)

11.0
ND(2.0)

31.0

ND(5.0) ND(22) 

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(12)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
8.90

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)
29.1

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
75.0

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(5.1)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(5.7) ND(22)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
15.3

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
2.20

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)
ND(11)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(10)

ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
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:
1/17

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-12-D-0001

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
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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 Contaminant Concentrations in AP-5589 
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Figure 3-7   Historical Contaminant Concentrations in AP-8063 
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Figure 3-8    Historical Benzene Concentrations in  

AP-6532 (formerly identified as DH-6534) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3-9    Historical Benzene Concentrations in AP-6530 
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4.0 INSTITUTIONAL CONTROL INSPECTION 

Institutional Control (IC) site inspections were conducted at the Landfill on multiple days in 2015.  
The upgradient area that was the former leach field was inspected on August 17th, the Landfill 
cap and fence were inspected on September 4th, and all wells associated with the Landfill were 
inspected September 4th through the 9th and September 21st and 22nd.  The Landfill cap and 
fence were observed to be in good condition.  All groundwater monitoring wells sampled to 
evaluate natural attenuation of site contaminants were found to be in good condition with locking 
caps, except for AP-6138.  An IC Inspection Form, photographs, and further information 
pertaining to the Landfill site inspection are included in 2015 Annual IC Inspection Report 
(anticipated 2016).   
 
A summary of the IC Inspection and findings is provided below. 

• The Landfill is 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 at this time is recommended. 

• 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. 

• All wells sampled in the Landfill monitoring program are in good condition.  AP-8061 is 
slightly frost jacked; however, no significant change was noticed compared to the 2014 IC 
inspection.  All wells were locked except for AP-6138, which was found missing a cap and a 
lock.  Both the cap and lock were replaced at this well.  In addition, over 100 wells 
associated with the Landfill, but no longer sampled, were located and inspected.  Several 
wells that had frost jacked were cut down to the overcasing level and recapped and locked.  
Several wells were also found to be missing locks, and in some cases wells were missing both 
caps and locks.  Missing locks and caps were replaced.  Additional information about specific 
wells can be found in the 2015 Annual IC Inspection Report (anticipated 2016). 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The monitoring data collected during the 2015 sampling events was generally consistent with 
results detected during previous sampling events.  The following conclusions and 
recommendations were discussed with RPMs during the February 2016 Federal Facility 
Agreement (FFA) Meetings.  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, when 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 three shallow upgradient 
wells (AP-10257, AP-10258, and AP-10259) 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 there was a slight increase in several 
COCs during the spring 2015 sampling event, overall the COCs are showing a stable to 
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. 
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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.  The 
sample frequency at this well was reduced to annual spring sampling in 2015.   
 
AP-8061 – This shallow well is located within a thaw channel downgradient of the landfill.  
Benzene and TCE are 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.  Benzene, which 
historically has been above the RAG in AP-8061, was below the RAG from 2011 through spring 
2015.  Benzene increased to above the RAG in fall 2015.  TCE and 1,2-DCE are the only 
chlorinated solvents detected in this well.  1,2-DCE is consistently detected well below the RAG 
and TCE consistently exceeds the RAG.  Overall TCE is showing a decreasing trend; although, it 
increased to above the RAG during the fall 2014 and fall 2015 sampling events.  This well is 
sampled during the spring and fall to monitor potential downgradient migration of COCs.   
 
AP-10257 and AP-10258 – Benzene has been detected above the RAG in five of the six sampling 
events at AP-10257 and was detected above the RAG for the first time in AP-10258 during 2014; 
however, benzene was below the RAG during both 2015 sampling events in AP-10258.  Bis(2-
ethylhexyl)phthalate was also detected above the RAG in AP-10257 for the first time since 
sampling began at this well.  These wells will continue to be sampled during the spring and fall of 
2016 to monitor the presence of benzene upgradient of the Landfill. 
 
AP-10259 – No COCs have been detected in AP-10259 during the five sampling events since 
installation and this well was removed from the monitoring program following the spring 2015 
sampling event. 
 

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

Intermediate wells sampled at the Landfill source area include downgradient wells AP-5589,  
AP-6136, and AP-6138.  The following summarizes the recommendations for intermediate wells 
at the Landfill source area: 
 
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; vinyl chloride which has been 
detected slightly above the RAG only during three sampling events since 1997; and, TCE which 
was detected at the RAG for the first time during the spring 2007 sampling event and again 
during the fall 2009 sampling event.  Bis(2-ethylhexyl) phthalate was detected above the RAG for 
the first time in AP-5589 during June 2013.  The sample frequency at this well was reduced to 
annual spring sampling in 2015 in order to continue monitoring bis(2-ethylhexyl)phthalate that 
was detected above the RAG in spring 2013. 
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AP-6136 and AP-6138 – These wells were removed from the monitoring network following the 
spring 2015 sampling event based on COCs not being detected (or detected only at trace 
concentrations) in these wells since 2006.  The only COC that has ever exceeded the RAG in 
either well is bis(2-ethylhexyl)phthalate. 
 

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 wells at the 
Landfill source area: 
 
AP-8063 – While benzene is consistently detected below the RAG in this well, it has never exceed 
the RAG; however chlorinated solvents TCE, PCA and cis-1,2,-DCE are consistently detected 
above RAGs in AP-8063.  Overall concentrations of TCE appear to be stable.  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) it is recommended that the sampling frequency at AP-8063 
return to biannually.   
 
AP-6535 – Benzene is 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. 
 
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 2015 sampling events in AP-6532, but was below the 
RAG in farther down gradient well AP-6530 in 2015.  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. 
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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   

    

AP-10259     X 

AP-6136   X 

AP-6138   X 

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

Methane Analysis 

It is recommended that analysis of methane be removed from the sampling program.  Methane 
analysis is no longer required under the Landfill permit. 
 

Institutional Control Survey  

An inspection of the capped section of the Fort Wainwright Landfill should 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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Groundwater Sampl

project#: site Location: L4lVò i=l LL -
Date: W Probe*ett #:

rime: 
' 

'06çç samptetD: ,rr*ouo 0 i wcrime: 'OØçç
Sampler: T_ '-, -. )>

weather: J ¿/^1 outside Tempera tur", 5 () "/'
MS/MSD Performeo? Yesr6)QA,/QC Sample lD/Time/LOCID:

Purge Method:
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/ Submersible / Bladder

YSt #

Sample Method: / Blâdder / Other

Free Product Obserued in Probe/Well? Yes/@ lf Yes, Depth to Product:---

Depth to Water from TOC (feet):

Column of Water ìn Prot¡e^/Vell (feet): =
'7', ¡ rt

c¡rcte: cattons per foot of 1.25" (x 0.064) o, zffi} ¿" (x o.6s)1<---¿ ! -Volume of Water in 1 Probe/Well Casing (gal): I .t a

Column of Water in Probe/vvell Sampling Depth _
Total Depth ¡n Probe^/y'ell,r"", O,o 

-
Depthtub¡ng/pump ¡ntakeset" uroro^. I 9', I feetbelowtopof casing

'Tubing/pump intake musl be set approximately 2 feet below the waler table for wells sçreened across

the water table, or ¡n the middle of the screened ¡nterual for wells screened below lhe waler table

well,/probe at a rate of 0.03 to 0.15 GPM until parameters stabilize or 3 cas¡ng volumes have been removed. lf well draws down below tubing or pump

stop purging and sample as a low-y¡eld well using a no-purge techn¡que.

At least 3 of the 5 parameters below must stab¡l¡ze

!11o/o !10o/.

!3% (<lmg/L,10.2 mg/L) 10.1 unils !10 mv (<10NTU, IINTU)

7 3,tL

O t'7'7 ?-

Did groundwater paramêters No lf no, why not?

Was ftowrate between 0.03 and 0.15 GPM?@!o lf no, why not?

Walercolor: @ Yellow e4

D¡d drawdown stabilizez @ No If no, why not?

Laboratory Analyses (Circle):
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tf/
Brown/Black (Sand/S¡lt)

wett condition: .ol*B 
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Labeted w¡th roc ro@ N

Sheen: Yes / fol odor: Yes I @

Comments:

Notes/Comments:

A.pproximate HCI volume added (mL):_

Purge Water

Gallons generated 2 ' E containerized and disposed as tow? ¡p No lf No, why not?

Sarpler. lnitiul.' -112.- o¡sposat method,(fiãGãfãõ) Emerald Env¡ronmentat / GAc treatment and surface d¡scharge / other



Groundwater Sample Form Operable Unit 4 

Project#: Site Location: 

Date: ProbefWell #: 

Time: Sample ID: 

Sampler: 

c>,11,- c i;. s P ,Zv, ,,,,/1 t 
QA/QC Sample 1D/Time/LOCID: 

Outside Temperature: Weather: 
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Equipment Used for YSI # Turbidity Meter #:___ll__ 

Free Product Observed in Probe/Wei!? Yesl'(J 

Column of Water in ProbefWell 
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Total Depth in Probe/Well (feet btoc): I / ') . 7 </ 
Depth to Water from TOG (feet): / J, 4 (;; 

Ft. Wainwright, Alaska 

15FWOU4 (') 2, WG 
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{ talti~ 8 mp/ Submersible/ Hydrasleeve I Bladder I Other 

Water Level: __:1__ 
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Volume of Water in 1 Probe/Well Casing {gal): Z ':;, , '-1 
the water table, or in the middle of the screened interval for wells screened below the waler table 

Micropurge well/probe at a rate of 0.03 to 0.15 GPM until parameters stabilize or 3 casing volumes have been removed. lf 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 max) -t-3% (<1mgll, ±0.2 mg/L) ±0.1 units ±10mV (<10NTU, ±1NTU) drawdown 

Water Removed Time Purged Temperature Conductivity Dissolved 0 2 pH Potential Turbidity Water Level 
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- --
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"-- I / , 
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.--

Did groundwater parameters stabilize? ~ No If no, why not? 

If no, why not? Did drawdown stabilize?&No 

Was flowrate between O 03 and O 15 GPM?@/No lf no, why not? 

Water Color {4 Yellow Orange 
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Sheen: Yes® Odor: Yes,{!!;) 
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Gallons generated·--~~-'-0 __ _ 

Sampler's Initials: .. -~ 
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lf no, why not?

Orange

well/probe at â rate of 0.03 to 0.15 GPM until parameters stabilize or 3 cas¡ng volumes have been removed. lfwell draws down below tubing or pump
ake, stop purg¡ng and sample as a low-yield well using a no.purge technique.

Ai /east 3 of the 5 parameters below must stabilíze

!10% !10%
!3% (<lmg/L, !0.2 mg/L) !0.1 units t10 mV (<10NTU, !1NTU)

Did groundwater parameters stabi lf no, why not?

WaterColor: @
Well Condition: Loct:@ ru

Sneen: Ves l@

BrowrVBlack (Sand/Silt)

Labeled with ,Or,r.S 
^

OOor: Ves i @

Laboratory Analyses (Circle):

pH checked for DRO samples:

Sulfate

jK

+
Approximate HCI

/ Emerald Env¡ronmental / GAC treatment and surface

Purge Water

Gallons generated:

Samplels ln¡t¡als:

,@' *o lf No, why not?



t\oo

erounO*ater Sampl

project #: LAl\- Ùf O site Locat¡on: O l¿\ti
ìr{>-USSç

rsrwou¿ Àt{ wG

Date:

T¡me:

Sampler:

Weather:

QÄ,/QC Sample lD/Time/LOCI D:

/ Submers¡ble / Bladder

Equipment Used for Samplinq: YSI # Turbidity Meter

Free Product Obseryed in Probelwellz YegfiÐ lf Yes, Depth to Producl

Column of Water ¡n Probervvell

Probe/Well #:

Sample lD:

:3Ê
Û-.clv¡l OutsideTèmperarur", H ÔC F

Method:

MS/MSD Pertormeoe vevt\

/ Bladder / Other

Totat Depth in Probe/vvett (feet btoc): I 0 -g 0 Welt Screened table

Depth to water from Toc (feet): ll4 , q I Depth tubing / oñ--o -,"nX" orro*. 9 î feet below top of casìng

colUmnofWatefinPfobe/Well(t""t).F,Tublng/pumpintakemustbesetapproximately2feetbeloWlhewateltableforwell5scfeenedacross

Cìrc¡e: Gal¡onsperfootof 1.25"lXO.ooa¡o@dfêþr4"(X0.65) thewatertabte,orinthemiddteoilhescreenedinteryaìfo¡wellsscreenedbelowthewatertable

votume of waref in 1 pfoberuveil c"r¡nn (nrì-- l? , 3 6

Did groundwater parameters stabilize? @/ No lf no, why not?

Did drawdown stanitizeZ @t ruo lf no, why not?

Was flowrate between 0.03 and 0.15 GPM?@/No If no, why not?

water cotor: @ Yettow orânge

wen condition: *"@'t LaÞered with ao" ,o@lt
Sheen: Yes /$Ð Ooor: ves l.Ð

Browrì/Black (Sand/S¡lt) Other:

Comments:

Notes/Comments:

Laboratory

pH checked

Purge Water

Gallons generated

Approx¡mate HCI volume

lf No, why not?

Micropurge well/probe at a rate of 0.03 to 0.15 GPM until parameters stabilize or 3 casing volumes have been removed. lf well draws down below tub¡ng or pump
intake, stop purging and sample as a low.yield well us¡ng a no-purge lechn¡què.

:¡eld Parameters:
!3%

(or t0.2'C max)

At least 3 of the 5 oarameters below must stabilize
<0.33 feet
after in¡tial
drawdown

!10o/o !1Oø/o

t3% (<1mg/L, i0.2 mg/L) 10.1 units !10 mV (<10NTU, IINTU)

Water Removed

/dâlÌ

T¡me Purged

lm¡n)

Temperature

('c)

Conductiv¡ty

(mS/cm)

Dissolved 02

(ms/L)

pH Potent¡ai

(mV)

Turbid¡ty

lNTI.Jì

Water Level

(ft)

n,4 ) -l¡,1 ît T?o a-1,Ç7 L.rrt 7ø-z n.rfl tq.olq
ñ.( lrl z--]\ ñ.¿'loo \, 53 6. <o. ¡ç.Ê, ìl.qq

? tc a.2L Ct-a,l I í 2.qb h- tur 2t.Q 1q ¡u. qq
lrL 2o ?,zf a'12è ?.ø 6.t lo 13.Ô 11.4 t tq.qq
7.o zç z.z7 o't4l¿.1 t" r_¿t¿ â.t I q.z f q.8t ,q.qq
2"1 ao Z-'?-Ð / *4\4, r' 7 ,Z,Q v A.t1 / Ê.4 ¿ tl, øi'l Y n¿,44

-( V
\

ln¡t¡als

(Circle)

merald Envìronmental / GAC treatment and surface



Groundwater Sampl

Proiect #: S¡te Location:

Date:

T¡me:

Sampler:

Purge Method:

l?/o
ôt3

Probe/Vvell #:

Sample lD:

Samplinq Depth

rsFwou4 0{

weather: ê !- OU Þ1
eA/ec sampre ton¡r"lr-ocro, Z

outside Tempera ,rr", 4 3 oF^

MS/MSD Performed? Yesl@

Submersible /

Used for ¡¡eter*: l7-'
Yes, Depth to Product:

Water Level:

Free Product Obserued in Probe/Well?

Column of Water ¡n Probe/Well

DepthtowaterfromToc(feet): Ì Ð t tl 7 Depthtubing/púmpintakeset. ,ppro*. 70 ,3 feetbelowtopof cas¡ng

columnofWaterinProbeMell1,"",¡.@'Tublng/pumplntakemuslbeSetapproximately2teetbe¡owthewateftabteforwellsscreenedacross

Total Depth in Probe/vvel¡ (feet btoc): L5,17 Wett Screened o"rort @"âter tabte

Circle: Ga¡lons per foot of '1.25" (X 0.064) or 2" (X 0.163) or 4" (X 0.65) lhe water table, or ¡n lhe middle of the screened interyal for wells screened below the water table

Volume of Water in 1 Probe/VVell Casing (gal): ¿.I

Did groundwater parameters No lf no, why not?

wasflowratebetweeno.03and0.15ceuz¡@olfno,why*L.

Water Color: {t"/ Yellow 6rí"' Brown/Btack (Sand/S¡tt) Other:

wellcondition:*lp*Labeledwith,o.,og,Ncomments:-
sneen:Yes/p odor: 

""",p Notes/comments:

well/probe at a rate of 0.03 to 0.15 GPM until parameters stab¡lize or 3 cas¡ng volumes have been removed. lf well draws down below tubing or pump
stop purging and sample as a low-y¡eld well using a no.purge technique,

At least 3 of the 5 parameters below must stabilÌze
<0.33 feet
after ¡n¡tial
drawdown

!10% !'10%

!3% (<1mg/L,!0.2mg/L) 10.1 units 110mV {<10NTU,!1NTU)

Laboratory Analyses (C¡rcle):

pH checked for DRO samples:

Purge Water

Gallons generated Conta¡nerized and @^" lf No, why not?

Sampler's lnit¡als D¡sposal nìethod: Store / Êmerald Env¡ronmental / GAC treatment and surface



Groundwater Sample Form Operable Unit 4 Ft. Wainwriqht, Alaska

Project #:

Date:

Time:

Sampler:

Weather:

Site Location:

ProbeMe¡l #:

Sample lD:

Aodnq 3o
Ot\Ll lal.l; [¡

/ lto
-çz
Ov<tcer| Outside Tempera ,ur", I Z'€

'15FWou4 Ob

QA,TQC Sample I D/Time/LOCID :

Equipment Used for Samplin g: Ys'|# (D Turb¡dity lr¡eter *: I 7

MS/MSD Performed?

/ Submersible / Hydrasleeve / Bladder / Other

Water t-evel: #?
Free Product Observed in ProbeAr\lell? Yes@

Column of Water in Probe/Well

Total Depth in Proben/Vell (feet btoc):

Depth to Water from TOC (feet):

lf Yes, Depth to Product:

t3q.t6
/ b-70

ColumnofWaterinProbe^¡úell(feet): = lZUql
circte: caflons per foot of 1.2s', (x 0.064) o@, o" (x o.6s)

Volume of Water in 1 Probe/Vvell Casing (gal) I q.qb

D¡d groundwater parameters stabilizeZ@ f.fo lf no, why not?

'lubing/pump ¡ntake must be set approximalely 2 feet below the water table fo¡ wells screened across

the water table, or in the middle of the screened interyal for wells screened below the water table

D¡d drawdown stauitizez @.1o tf no, why not?

Was flowrate between 0.03 and o.1s cPM? @,{o tf no, why not?

Water Color:

Well Condition:

Yellow Orange Browrì/Black (Sand/Silt)

r-o"(fl Labered wirh roc rfr)rv
ooor:ves@ 

\/ Comments:

Notes,/Comments:Sneen: Ves @

Vlicropurgê well/probe at a rate of 0.03 to 0.15 GPM unlil pãrameters stab¡lize or 3 casing volumes have been removed. lf well draws down below tub¡ng or pump
ntake, stop purging and sample as a low-yield well using a no-purge techn¡que.

:¡eld Parameters:
!3%

{or !0.2'C maxì

At least 3 of the 5 parameters below must stabilîze
<0.33 feet
after init¡al
drawdown

!10% !10"/o

!3% (<1mg/L, t0.2 mg/L) 10.1 units 110 mV (<10NTU, IINTU)

Water Removed

¿õâll

Time Purged

(min)

Temperature

("c)

Conduct¡vity

lmS/cml

D¡ssolved 02

lmo/L)

pH Potentiâl Turbidity

(NTU)

Water Level

(ft)

n.Cl 6 1.O1 à.¿lrl1 -r rtl 6,L,1 gl. u67 T,L.1q
n.$ ló . n$l o.tl1t1- \t bZ L.7l ls,', Á./t-? /t. z
t,a IG h.q ¿ o.¿lqo It2'î LZL q, f^.oZ t Lz<
l, It L0 ,ab l|,4a n ti I -aL 4.'8 z.q7 ll.'tl

'L.u '1ç l,ll" 9.44n- lr?-3 ¿.?3 .rì s z.?-3 lÅ.r f
1. tl rQ ,ttl I o,þtcrH I l-rz- { Á.rq r -1 ,j{ It 1R r' lL,-îr¿

r(

( )

Laboratory Analyses (Circle):

pH checked for DRO samples: Approx¡mãte HCI volume added (mL):_

Purge Water

Gallons generated j tO conta¡nerized and ¡o*@*" ¡f No, why not?

D¡sposal method: / Emerald Env¡ronmental / GAC treatment and surface



Groundwater Sam

Project #:

Date:

Time:

Sampler:

Weather:

Purge Method:

--Tlã- 
-' | 52Ð

CB

able Un¡t 4

ìrúD

lf Yes, Þepth to Product:

Ft. Wainw Alaska

-5
r5FWou4 O 7

iL

c Lt L/L "tr
MS/MSD PerformeaZ Vest@

asleeve / Bladder / Other/ Submersible / Bladder

YSI # Water Level:

Totâl Depth in Probe^,ryett (feet btoc): 29 t ! Z- *"r,

Did groundwater parameters stabilizeZl@ / No lf no, why not?

D¡d drawdown staO¡¡izeZ Qs I ¡to lf no, why not?

Free Product Obserued in Probeiwell? Yes/@

Column of Water in Probe/Well

Laboratory Analyses (Circle):

pH checked for ÞRO samples: )tl

rabre 2¿2/ S ¿

o
'/1/ 

-
Sulfatê

Approximate HCI volume

Depth to water from roc (feet): / 7.O A Depth tuoing / puríf,int"Ãì 
"pp,o*. -lJ 

*"t berow top of câsins

Column of Water ¡n Probe^/Vell (feet¡: = l-Z , / 7- "Tub¡ng/pump intake must be set approx¡matety 2 feer betow the water labte for weÍs scr€Column of Water ¡n Probe^/Vell (feet¡: = l-Z- , I ¿- "Tub¡ng/pump intake must be set approx¡matety 2 feer betow the water labte for weÍs screened across

ï::":il:::î::::ffi:::ïø.n"*"i",,""",o,,n.hemiddleoftheScreened¡nteryalforwellsscreenedbelowthewateltable

Micropurge well/probe at a rate of 0.03 to 0.15 GPM unt¡l paramelers stab¡lize or 3 casing volumes have been removed. lf well draws down below tub¡ng or pump
intake, stop purg¡ng and sample as a low-yiê¡d well us¡ng a no.purge technique.

:ield Parameters:
r30/o

l^r +î toa

Af /east 3 of the 5 Darameters below must stabilize
<0.33 feet
after initial
drawdown

r10yo !100/.

!3% (<1mg/L,f0.2mg/L) 10.1 units t10mV (<10NTU,!1NTU)

Water Removed

(sal)

Time Purged

lm¡n)

Temperature

cc)

Conductivity

lmS/cmì

Dissolved 02

(ms/L)

pH Potent¡al

(mv)

Turb¡d¡ty

(NTU)

Wâter Level

lft ì

f). q Ç ¡.. 17 /, / 5Ll /' 11 l/o - 5X -<. I /v6.7 /7. a'7
o /Ò /.. Ç¿> /,./7 ,/'O / b. Lo - i ç.L- /o L.f, t7.oZtz tt /'42 t" /q< 2.6t lr. L ,-zz .7 o7Ò, Ò i7-oL
/, (,' L¿) /n4Ll /"L¡* rt.v /-,2 -7/.é 95-7 l7.,oZ
1-tD t- /, aç /- L ?r,", t.7r â./-,'7 -47,/ 1/-.'z ¡ /2./r>

u 9¿¡ /"rl¿ /, t-?< ø.7¿2 /^.1 * ./o.L 2_ç. 4/ /4./t7
?rØ ii I.qe /. z 24 D./"2- lo./-4 q< <' Lo. ûg /2.À3

Z,Ð /a <, /.2qo Â. bç [t {'2 V --¿lL I l'7 -12- />.Ò3
4.q ¿/ç /,qç t, 219 1), loV a "t--. q ¿/ <". / / '7, 51 I ).nZ
n ç /-ç/ /.2-2" 0.¿r/ /o.b4 -¿/q.b /€'' t / /7.ò 1

lt/ t1/ 'n-

Purge Water

Gallons generated v¡d, nro lf No, why not?

Sampler's lnitiâls:

Containerized and

/ Emerald Environmental / GAC treatment and surface



Groundwater able Unit 4

Project #:

Date:

Time:

Sampler:

Weather:

QAiQC Sample lO/Time/LOCID:

Purge Method:

Used for tS' o ? Turbidity Meter #: L

Column of Water in Probe/Well (feet): = 'b5
Circle: Gallons per foot of 1.25" (X 0.064) qf 2' /(X O.1gZ) or 4' (X 0.65)

Site Locat¡on:

Proberwell#:

Sample lD:

L
Ft. Wainwri Alaska

tL¿-
tðz 'iù7u

15FWOU4 WG

outside rempera ,r", 31 OF

/ Submersible /

"Tub¡ng/pump intake must be set approximately 2 feet below the waler lable for wells screened across

the wate. table, or in lhe m¡ddle of the screened interyal for wells screened below the waler table

Volume of Water in 1 ProbeMel¡ Casing (ga¡):

Purge Water

Gallons generated

Samplels ln¡tials:

o.7

D¡cl groundwater paramêters stabilize(g1 ruo lf no, why not?

Did drawdown stabilize?@s / No lf no, why not?

Was flowrate between 0.0Xd O.'rU Or*@,*o
water color: ç"r? Yettow

Well Condit¡on: f-oct@ f.l

Sneen: Ves l@

lf no, why not?

Oranoe

,{J*
Brown/Black (Sand/S¡lt)

Labeled with LOC

Odor: vesl@

L Conta¡ner¡zed and disposed as IDW? lf No, why not?

Comments:

Notes,/Comments:

1225

Free Product Observed in erobeMell? Yes/@ lf Yes, Depth to Product;-
Column of Water ¡n ProberyVell Sampling Depth _
Total Depth ¡n ProbeM/ell ,r"", O"

DepthtoWater'fomToc(feet):TDepthtUb¡nglffintar<e""t-'pp,o*},f-feetbelowtopofcasing

Vl¡cropurge well/probe at a rate of 0.03 to 0.15 GPM unt¡l parameters stab¡l¡ze or 3 cas¡ng volumes have been removed. lf well draws down below tubing or pump
ntake, stop purging and sample as a low-yield well using a no-purge technique.

Field Parameters:
t3v"

for +0 2oC mâxl

At least 3 of the 5 parameters below must stabílize
<0.33 feet
after ¡nitial
drawdown

!10% ìt0%
!3% (<1mg/1, t0.2 mg/L) t0.1 un¡ts i10 mV (<10NTU,11NTU)

Water Removed

loa¡)

Time Purged

lm¡nl

Temperature

fc)
Conduct¡vity

/mS/cm\

Dissolved 02

(mo/L)

pH Potential

(mv)

Turbid¡ty

¿NTljì

Water Level

(ft)

a"l € /. va o ,571 /, LÃ b- t4 -ç-29 tq. i,f
D,6 /ë / "rl6 ê"57X | .lL, Ø- tb /3Ð'b â,. oà ¡q. 1<

/ ,'L 6 t.t (o . gb-, o.r*ø uln ¿+, '7 b /n. /¿,
/"þ 70 /,çi D.ç84 Ð.7< (¿. Yl /3/.Ò €. tt /4. iÅ
z.Ò zs t._çç t) . ç4o lt,'7 < ,¡,.. t K /79.,Ò L '9L 14.it
L,i F I t1,/l 7_

Laboratory Analyses (C¡rcle):

pH checked for DRO samples: AÞproximate HCI volume added

method: merâld Environmental / GAC trêâtment and surface



Groundwater Sample Form

Project #:

Date:

T¡me:

Sampler:

Weather: Outs¡deTempera,rr"r F

able Unit 4

1sFWOU4

C LOUD!
QA,/QC Sample lDÆime/LOCID: MS/MSDPerformeO? Yes@

CB

/ Submersible / Hydrasleeve / Bladder / Other

Free Product Observed in ProbeWell? Yestp
Column of Water ¡n Probe/Well

lf Yes, Þepth to Product:

Iotal Depth in Probe^¡úe¡l (feet btoc):

Depth to Water from TOC (feet):

Column of Water in ProbeMell (feet): =

Circ¡e: Gallons per foot of 1.25' (X 0.064)

Volume of Water in '1 Probe/vvell Casing (gal)

Sneen:Yes t VQ OAor: Ves t @

Purge Water

Gallons generated

Sampleis In¡tials:

Depth tub¡ng / pump ìntake set* appro *. ,5 / tuet below top of cas¡ng

"Tubing/pump intake must be set approximately 2 feet below the water table for weìls screened across

the water lable, or in the middle of the sc¡eened ¡ntetual for wells screened below lhe water table

L Well Screened Across

Did groundwater parameters stabilize@t no tf no, why not?

Did drawdown staÍilize€ ttto tf no, why not?

Was flowrate betwêen 0.03 and o.15 cPM)4@o lf no, why not?

Water color: 49/ Yeilow Orange

wett cond¡tion: tocx,Q N Labeted with Loc t}./g N

Brown/BIåck (Sând/Silt)

Comments:

Notes/Comments:

Containerized and disposed as lf No, why not?

vlicropurge well/probe at a rate of 0.03 to 0.15 GPM unt¡l parameters stab¡lize or 3 cas¡ng volumes hãve been removêd. lf well draws down below tubing or pump
ntake, stop purging and sample as a low.yield well us¡ng a no.purge technique.

F-¡eld Parameters:
!3Vo

{or t0.2'C max)

At /easf 3 of the 5 parameters below must stabilíze
<0.33 feet
after init¡al
drewdown

!10% t10%
t3% (<1mg/1, +0.2 mg/L) 10.1 units t10 mV (<10NTU, !1NTU)

Water Removed

foâlì

Time Purged

lm¡nì

Temperature

cc)

Conductivity

(mS/cm)

Dìssolved 02

(mq/L)

pH Potential Turbidity

INTUì

Water Level

(fr)

h. Lt ç 7- Zl D.7 ?5 0.75 ú, "72- 4q,/ ).¿i K t7,Et
n:Y /D ,-.i< 0 .'141 0 .tfô L'1t - q'1.? /^.¿1 t /7"q9
l. '7- /( 2.lo D.EçZ o'ê'7 t .7t) Ç7.'z 5,An t>.q¿
J.L Za 2 -t7 ô.9T7 ñ. ¿"1 T. 7r¡ -b1..3 9.Ìq / ).Ç9
ê- a) 4> I 4 0 ,gq< Ð. vJ'l .L.7L -7o 9 U. gL t -7.q9
?-. v 2ò ,L-zÒ t .9'7{ o.q 7 /--"7 Ò .-71.\ U,Ç?- /'7.cí9
L.ç 7t z-7v 0 Y,q tt.+{ 6'7 t -7'7.' Ç.Ð I I ).99
2.c Flrú ,

Laboratory Analyses (Circle):

pH checked for DRO samples:

method: Stør6ãt DERA Emerald Env¡ronmental I GAC treatment and surface



Groundwater S

Project #:

Date:

T¡me:

Sampler:

Weather:

QA,/QC Sample lD/Time/LOCID:

rable Unit 4

Site Location:

Probe/Well #:

Sample lD:

Outs¡de Temperature:

Ft. Wainw Alaska

P*bi3
rsFwou4 ¡ C9

'f-5"Y
\K.w

Free Product Observed in ProbeMetl? 
"@ 

lf Yes, Depth to Product: ?<-
Column of Water in Probê/Vvell

Total Depth in Probe/Well (feet btoc):

Depth to Water from TOC (feet):

Column of Water ¡n Probe/Well (feet): =

Circle: Gallons perfootof 1.25" (X0.064) @or4" (X0.65)

volume of wâter in 1 Probe/Wett c""¡ng (g;- l?, .6

Did groundwater parameters stabilize@l ruo lf no, why not?

Well Screened/Áðrdss Bel o\¡/waler table

oeptntuuins/ffifø*;-"00,"-. q f reetbelowtopofcasins

"Tubing/pump intake must be set approximately 2 feet below the water table for wells screened across

the water table, or in the middle of Ìhe screened interyal for wells scleened below the water table

/ Submers¡ble / Bladder Sample Method:

Used forSampl¡ng: YSI #

ùl¡cropurge well/proþe at a rate of 0.03 to 0.15 GPM unt¡l parameters stabilize or 3 casing volumes have been removed. lf well draws down below tub¡nq or pump
ntake, stop purging and sample as a low-yield well using a no-purge techn¡que.

Field Parameters:
!3%

lor 10.2"C max)

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

after initial
drawdown

1100/. !100/0

!g% (<1mg/L, t0.2 mg/L) t0.1 un¡ts t10 mV (<10NTU, !1NTU)

Wâter Removed

lôâlì

Time Purged

(min)

Temperature

("c)

Conductivity

(mS/cm)

Dissolved 02

(ms/L)

pH Potential

(mV)

Turbid¡ty

fNTI.JI

Water Level

tftt

lD,1 q 1.f I tq.zçL - 4n- la.o4 33,2 6.bg lø.'tÇ
0.9 lo I .61 fn. 

"-qß
-7,1 5 (^.aQ -? s',1 L.Lg ú.15

,L t< 7 .¡^q. ô.aol 1,lb à,ll , ln,g Ç-u5? lQ4")1
l.b Lô 7. bt (r.701 ì^qo\ L. r2- lOtl F.?? tq.?f
Zr,Ð 7É 2-àù 6,\O¿4 )-çA L.11-' 1.1 5, t{ I\,15
Z..t ?o 1 _ha ,ar.?n'4 )-aq à,1L{ ?.11 ç' 0-( lêh75

I
I

L-

D¡d drawdown stabilize?í6s) ¡lo ll no, why not?

was ftowrate oetween o.oYo o.ru ort@r" n 
"., 

*n, "*
water color: @ Yetrow orange

Well condition: t-oc(:în Labeted w¡th roc r@l r.t

Sheen: Yes /@ ooor: ves Ñl

BrowrVBlãck (Sand/S¡lt) Other:

Comments:

Nof es,/Comments:

Laboratory Analyses (Circle):

pH checked for DRO samples:

Purge Water

Approximate HCI volume added (mL):_

Gallons generated' 3 .O Conla¡ner¡zed and d¡sposed as ,o*, @uo lf No, why not?-
S,*p,"..,n,,,,,,.FD¡SpoSalmethod:*rd;ìùgXe,aroEnVironmenlal/GAclfeatment,no



C.ornA*"t"r Sr.pl

Site Locat¡on:

Date:

T¡me:

Sampler:

Weather:

Ittl
Probe/Well #:

Sample lD:

Outside

rsFwou4 I I

QA,/QCSampre¡D/rime/LoctD: IfÇuO Uttt4 I Z üG to o MSiMSD Performed?

/ Submersible i Hydrasleeve / Bladder / OtherMethod:

Used for YSI #

Free Product Observed in Probe/Well? lf Yes, Depth to Product:

/ Submersible / Bladder Sample Method:

Column of Water in Probe/vvell

Total Depth in Probe/lvell (feet btoc):

Depth to Water from TQC (feet):

Column of Water in Probe/}Vell (feet) lo7,z t

Circle: Gallons per foot of 1.2s" (X 0.064) o€ão-i6|, o" (X o.6s)

Volume of Water in 1 Probe/}Vell Casing (gal): tb^s

table

.Tubing/pump intake must be set approximately 2 feet below the watet table for wells screened across

the water lable, or in the m¡ddle of the screened interval for we¡ls screened below lhe water table

rco.æt
- I 7,2, Deprh rub¡ns / lurp intrM" ppro*.{ / f, { feet betow top or cas¡ng

llicropurge well/prob€ at a rate of 0.03 to 0.15 GPM until parameters stab¡l¡ze or 3 casing volumes have been removed. lf well draws down below tubing or pump
ntake, stop purging and sample as a low.y¡eld well us¡ng a no-purge technique.

:ield Parameters:
!3yo

lôr +0.2"C mâxl

At least 3 of the 5 narameters below must stabilîze
<0.33 feet
after initial
drawdown

!100/0 !10%
!3o/o (<'1mg/1, 10.2 mg/L) 10.1 units 110 mV (<10NTU, tlNTU)

Water Removed

loâll

Time Purged

lm¡nì

ïemperature

("c)

Conduct¡vity

lmS/cm)

Dissolved Oz

(ms/L)

pH Potential

(mv)

Turbid¡ty

INTU)

Water Level

lfrì

fl tcl ç 7-'2,b h\.,', cÅ. lo,z9 L,LZ Lt¿3¿ j"{. '/A l-t.33
fttQ tO ò.13 îr-,1 '1 1,Lg C,?¿ 4\,o Ll1, tl Þ.-r,
lrz l,q o.-7; ð,t?3 t.ll z àz¿ 'lê4. a1 Ll01,7? t 1,33
hL 1-O Ð,-? I rt. t'? Z I.1Z 6,t7 7î.9 q-7,-?s t1-it
LO L€

^.14
o,J1?- 1,57 L,zt ?1.a !{?.,þ 11,73

Lrl ?o ¿. ffTl ît. r1l L1-l b,Lz 7 t,Y q at,bz 11't,

ì

I

Did groundwater parameters stab¡lizeZ @f'fo lf

Did drawdown staOirizez@ r,lo lf no, why not?

no, why not?

Was tlowrale between 0.03 and 0.15 GPM?íYêNo lf no, why not?

water cotor: @ Yettow orange

well condition: ao.@ * Labeted with ao" ,@ *
sneen: ves6-\ oaor: veí@

Brown/BIack (Sând/Silt)

Comments:

Notes/Comments:

Laboratory Analyses (Circle):

pH checked for DRO samples:

Gallons generated

tu
Approximate HCI volume added (mL):

lf No, why not?

Purge Water

Sampler's

Contãiner¡zed and

/ Emerald Environmental / GAC treatnrent and surface



Groundwater

Projèct #:

Date:

Time:

Sampler:

Weathêr:

Purge Water

Gallons generated:

able Unit 4 Alaska

:-102 7
rsFwou4 i '4

WG

7ww
rD/rime/LocrD: /5FUOU /

Site Location:

Probe/Well #:

Sample lD:

wÞ l/3_f 4P-7o7¿ Ms/MsD Performeo@l r.ro

Outside T 36oç

Sample Method: / Submersible / Hydrasleeve / Bladde¡ / Other

.Tubing/pump ¡nlake must be set approximately 2 feet below the water table forwells screened across

the waler labìe, or in the middle of the screened interyal for wells screened below the waler table

Method: Submersible / Bladder

Used for Samplinq: YSI #

Column of Wâter in Probe/Vvell (feet): =

Circle: Gallons per foot of 1.25" (X 0.064) o :" (x 0.1q

Volume of Water ¡n 1 Probe^y'|/ell Casing (gal):

Did groundwater parameters stabiltzel@t no tf no, why not?

Did drawdown stab¡lize? @ t*" tf no, why not?

Was flowrate between O.O3 and 0.15 cPM?@/No lf no, why not?

water cotor: éO Yertow orange

Wetf condit¡on: roct@l r.r Labeted with toc o@ N

Sheen: Yes/@ OOor:Yes/p

Brown/Blãck (Sand/Silt) Other

Comments:

Notes,/Commènts:

? lf No, why not?

Free Product Observed in Probe¡Well? Yest¡4'o) lf Yes, Depth to Product:-

4" (X 0.65)

Vlicropurge well/probe at a rãte of 0.03 to 0.15 GPM unt¡l parameters stabilize or 3 casing volumes have been removed. lf well draws down below tub¡ng or pump
ntake, stop purging and sãmple as a low-y¡eld well using a no-purge technique.

Field Parameters:
!3%

{or t0.2"C max)

At least 3 of the 5 parameters below must stab¡l¡ze
<0.33 feet
after ¡nit¡al
drawdown

!10% !10%
!3% (<1m9/L, !0.2 mg/L) r0.1 un¡ts r10 mV (<10NTU, IINTU)

Water Removed

loãlì

Time Purged

lminì

Temperature

fc)
Conductivity

(mS/cm)

Dissolved 02

lmo/Lì

pH Potential

lmVì

Turbidity

(NTU)

Water Level

(ft)

fl.9 Ç /"'L I o-gzg 2, lL (¿:t / Ç / 4./r L / t,¿3- n,Á<
n,) /0 I ,Z¿ o.93A ¡" €h lo' h, jtJ<,[) 2¿-29 l¿t -L \
/.L r1 /'z< o -5zy t, 05 b.zl / zq.q lq,t< ¡q.l'S
l. /, zÐ l, 4a o szn o.2 7 /¿ -Z/> / 17. ,{, lar. *,Á /s.l,s
z'Ò 7.6 /r 55 o 57o D,q< /'z 12 /47,7- / 7.tz /q, /,'>
L-q zÒ l.b> a.€3¿+ n-75 /¿'72 /75.¿ / 7,t{ /Ç. ¿"\

4.* It /, /-ò ø -_ft'L o. q> &.2/ t7T,'2 /ê,5å i¿r. /., <

.At ¿7/ù. +/

ì6.1

Laboratory Analyses (C¡rcle):

pH checked for DRO samples: Approximate HCI volume added (mL):

lnitials: merald Environmental / GAC treahrent and surface discharge / other



Groundwater

Project #:

Date:

Time:

Sampler:

Weather:

Unit 4 Alaska

- /oi!-9
lsFwou4 / ç wG

Sitê Local¡on:

Probe/Well #:

Sample lD:

,4 ar
Outs¡de Temoeralure: I /

.

QA/QC Sample lD/Time/LOCID: Ms/MSD performeoz yes@

Method:

Equipment Used for

/ Submersible / asleeve / Bladder/ Other

YSt #

Free Product Observed ¡n ProbeM/ell? Yes/t@

Column of Water ¡n Probe/Well

lf Yes, Depth to Product:_

Samol¡no DeDth

Total oepthinProberuell (reetbtoc): L3'+ 7 well Screenedl6ãl/Betowwatertabte

DepthtoWaterffomToc(feet):woeptntuoingl|lmp¡ntakeset-approx.z1,f-feetbelowtopotcaSing
Column of Water in Probe/vvell (feet): = 1, *3 .Tub¡ng/pump intake must be set approx¡malely 2 feet below the water table for wells screened across

the water table, or ¡n the middle of lhe screened interual for wells sc¡eened below the water table

Brown/Black (Sand/Silt) Other:

Comments:

Notes/Comments:

Purge Water

Gallons generated: Containerized ånd disposed as

volume added (mL):

lf No, why not?

circle: Gallons perloot of 1.25" (x0.064) p(Ñùor 4" (X 0.65)

Volume of Water in 1 Probe/Well Casing ([al¡

Did groundwater parameters stabilize? [eyi No lf no, why not?

Laboratory Analyses (Circle):

pH checked for DRO samples:

M¡cropurge well/p¡obe at a rate of 0.03 to 0.15 GPM unt¡l parameters stabil¡ze or 3 cas¡ng volumes have been removed. lf well draws down below tubing or pump
intake, stop purging and sample as a low-yield well us¡ng a no-purge technique.

At least 3 of the 5 parameters below must stabilize

!1OYo !10o/o

!3% (<',lmg/L, f0.2 mg/L) r0.1 un¡ts È10 mv (<10NTU, tlNTU)

ln¡tìals

et
method: Store / Emerald Env¡ronmental / GAC treatment and surface discharge / other



Groundwater Sample Form Operable Unit 4 Ft. Wa¡nwrioht. Alaska

Project #:

Date:

Time:

Sampler:

Weather:

qlølts

-

' t5l5 15FWou4 I Ø wG

S¡te Locat¡on:

Probe/Well #:

Sample lD:

Outs:de Temperature:

L ftIJÙf tet
AP-bñA

QA/QC Sample I D/Time/LOCID: MS/MSD Performed? Yes/ No

Per¡staltic

Equipment Used

Free Product Observed ¡n

Sample Method: Peristalt¡c Pump / Submersible / Hydrasleeve / Bladder / Other

Water Level:YSt #

? Yes/No

Meter #:

lf Yes, Depth to Product:_

Column of Water ¡n Probe/Well

Total Depth in Probe/vvell (feet btoc):

Depth to Water from TOC (feet):

Column of Wãter in Probe/}Veìl (feet): =

C¡rcle: Gallons per foot of 1.25' (X 0.064) or 2" (X 0.1ô3) or 4" (X 0.65)

Volume of Water in 1 Probe/Well Casing (gal):

Did groundwater parameters stabilize? Yes / No lf no, why not?

D¡d drawdown stab¡lize? Yes / No lf no, why not?

Well Screened Across / Below water table

/ pump ¡ntâke set* âpprox._ feet below top of casing

'Tub¡ng/pump be sel approximately 2 feet below the water table for wells screened across

the waler table, or in the middle ol lhe interyal for wells screened below the wate. table

Was flowrale between 0.03 and 0.15 GPM? Yes/No lf no, why not?

Wãter Color: Yellow Orange Brown/Blãck (Sând/Silt) Other

Well Condition: Lock: Y / N

Sheen: Yes / No

Lâbeled with LOC lD: Y / N

Odor: Yes / No

Comments:

Notes,/Comments:

well/probe at a rate of 0.03 to 0.15 GPM unt¡l parameters stabil¡ze or 3 casing volumes have been removed. lf well draws down belòìFt{¡Þ¡ng or pump
âke, stop purging and sample as a low-y¡eld well using a no-purge technique,

At least 3 of the 5 parameters below must stabilize

!'lov, t10%
!3% (<lmg/1, t0.2 mg/L) to.l units t10 mV (<10NTU, ùINTU)

BTEX, GRO, DRO, lron, SulfateLaboratory Analyses (C¡rcle):

pH checked for DRO samples: Y/N Approximate HCI volume added (mL):

Purge Waler

Gallons generated: Conta¡nerì7ed and disposed as IDW? Yes / No lf No, why not?

Sampleas ln¡t¡als:_ Disposâl method: Store at DERA Bldg / Emerald Env¡ronmental / GAC treatment and surface discharge / other



IlFw0u4 l+N4
Tn,p BlrnK
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¿



Groundwater Sa

Project #:

Date:

Time:

Sampler:

Weather:

QA,/QC Sample lD/Time/LOCID:

able Unit 4

isFwöu4 , t

ZI
Ms/MsD performed? ye"r1G)

/ Submers¡ble / Bladder

Equipment Used for Sampl¡nq: ïurbiditv Meter #:

Free Product Obserued in ProbeMell? Ye{p tf yes, Depth to product:

Column of Water in Probe/Well

/ Submersible /

rotal Depth ¡n Probe^/vell (feet btoc): Z e, 7 Z wett screeneo @ ,@|*u,"r. ,"0,"

Depth to Water from TOC (feet): 1 ,1 I Depth tubing lõ-p inørJ"t upprot. 7O.l feet betow top of casing

Column of Water in ProþeA/Vell (feet): = t? , LZ- 'Tubing/pump intake must Lre set approximatety 2 feet beìow the water table forwel¡s screened across

Circle: Gallons per foot of 1 .25" (X 0.064) ffiffiø$o, l (X 0.65) the water tabte, or ¡n the middte of the screened interyat for weils screened betow the warer tabte
l--------t \

Volume of Water ¡n 1 Probe/We¡t Cas¡ng (g;i}- L .82

urge well/probe at a rate of 0.03 to 0.15 GPM unt¡l parameters stabil¡ze or 3 casing volumes have been removed, lf well draws down below tubing or pump
stop purg¡ng and sample as a low-yield well using a no-purge technique.

At least 3 of the 5 parameters below must stabilize

!10% - !100/.

!3% (<1mg/L, i0.2 mg/L) :0.'l units 110 mV (<10NTU, rlNTU)

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

Did drawdown stauitize@ I ruo tf no, 
Nhy 

not?

Was flowrate between O.O3 and 0.15 GPM? \É,úÉrNo lf no, why not?

Water Color: æ Brôwn/Black (Sand/S¡lt)

ï":ï::þ 
r'c@r Comments:

Notes,/Comments:

Yellow Orange

t-âbeled viitlì LCc to:Ol¡

OOor:Ve@

Laboratory (Circle):

Approximate HCI volume added (mL):

Purge Water

Gallons generated: lf No, why not?

Sampleds

Ð
/ Emerald Env¡ronmental / GAC treatment ând surfâce



Groundwater

Project #:

Date:

T¡me:

Sampler:

Form Alaska

60-33-40 S¡te Location:

Probe/Well #:

Sample lD: rsFwou4 I q
12

Weather:

QA,/QC Sample

Purgè Method: / Submersible / Bladder

Used for YSt #

Column of Water in Probe&Vell (feet): = 1 , Da

9r\.ù¿c
lD/Time/LOCID:

c¡rcte: cattons per foot of 1.25' (x 0.064) o, z((ffãàor +" (X 0 69

-AOuts¡de Temperature: Z- |
MS/MSD Perform"ot v""@

Method:

.Tubing/pump intake must be set approximately 2 feet below the water table for wells screened across

the water table, or ¡n the middle of the screened ¡nleNal fo¡ wells screened below the water table

Volume of Water in 1 Probe/We¡l Casing (qal):

l/licropurgewell/probeatarateof0.03to0.l5GPMuntil parametersstabilizeor3cas¡ngvolumeshavebeenremoved. lfwell drawsdownbelowiubingorpump
ntake, stop purg¡ng and sample as a low-yield well using a no-purge technique-

ield Parameters: lor 10.2'C maxì

At least 3 of the 5 Ðarameters below must stabilize
<0.33 feet
aftèr ¡nit¡al
drawdown

!10% !1oyo

!3% (<1mg/1, iO.2 mg/L) r0.l units t'10 mV (<1oNTU, tlNTU)

Water Removed

10âll

T¡me Purged

lminì

Temperature

cc)

Conductivity

(mS/cm)

D¡ssolved 02

lmo/Ll

pH Potential Turb¡dity

INTU')

Water Level

(ft)

11,<'l ç <.tL D.Q 4o @.*4 {,15 I LL.L f.oi. lL,-71
rl-1 LO 1."4 O.ÇÇL @. Sì ç.3e I L-,,A 7. t>l tA.1cl

a? tÇ 3.Ol ô.95L o.'-,t3 5.2,L n.i.1 I .q,< I Larat
.(a 2â <.1 o ^.<î 6 ô.3a <.<3 , L9,* <'.?? t L-1q

?-o 2< a.t( aq5 5 n.7\ â.&ll ,Aç.gI 1.?-4 ,¿,ìa
L.q 50 7r, o1 ,a -ÇStt t,a û.rtz t¿lr^.L <^t{ lL:rq

(
I Y

Did groundwater parameters staoitizeu@ ruo lf no, why not?

Free Product Observed In Probe/Well? Ye@ lf Yes, Depth to Product:-
Column of Water in Probe/Well Sampting Depth I O SC^-€.r\.
Totar Deptn in Probe/Welr (ieet btoc): Z\. gA Welr ScreeneqzfOro]/ Betow waler labte

DepthtoWatefffomToc(feet):wDeprhlub¡ng/;linra*""".-upp,o,'|8.3feetbeIowtopofcas¡ng

Did drawdown stabil¡zê@ No If no, why not?

Was flowrate between 0.03 and 0.15 cPM@/No
water color: @ yeilow

lf no, why not?

Orange

t@N
Brown/Black (Sand/S¡it)

Well condit¡m tcc,p r':

OOor: Yes@
Coflnrents:

Notes,/Comments:Sheen: Yes

La borato ry An arys es (ç ¡ rc r e) : 
^ 

(@U€gn @m, m, úiæC,n¡aXrr¿li,ti
pH checked fof DrO samples: lrY' N Approximate HCI volume added (mL):_f\-

Puroe Water

C"lron, g"n"r.t"o, Z. f conta¡ner¡zed and disposed as ,o*rf")r ro tf No, why not?

,"r0,"., ,n,r,r,.'-jS k-- o,"oo"u, r",noo, ,@ñìlù7ruru,o anu,ronr"n,ui / cAc rrearment ,"0 "*""" oo"n"*" , o**



Groundwater Sample Form Operable Unit 4 Ft. Wainwriqht, Alaska

Project #:

Date:

Time:

Sampler:

Weather:

QAJQC Sample lD/Time/LOCID:

Method: / Submersible / Blãdder

Equ¡pment Used for Samplinq: YSI #

Column of Water ¡n Probe/Well (feet): = 7 . I ?
circle:Gallonsperfootof-1.25''(Xo.o64)@o.(Xo.65)

Volume of Water in 1 Probe^/Vell Casing (gâl): ( .l-7

Dld groundwater parameters stJitize@l ruo lf no, why not?

r AT sh¿.\
Aç. t oz-s:Z/t¿ t-'c

rsrwou¿ Z O wc

Site Locat¡on:

Probe/Vvell #:

Sample lD:

outside Temperatur", 3 ¿>èG

?-l tt-sç ;() / np' ?PZ¿ MS/MSD Perrormeuz @.,1o

/ Submersible / Hydrasleeve / Bladder / Other

Meter waterLevet: É,OI-

'Tub¡ng/pump intake must be set approximately 2 feet below the water table for wells screened across

the water table, or in the m¡ddle of the screened rnteryal for wells screened below the water table

Method:

Free Product Obseryed in Probe/Wetl? Ye(p lf Yes, Depth to Product:_
Côlilmñ ôf Wâtêr ¡n prôhêlwêll Sâmnlinñ nanfh

Total Depth in Probe^/vell (feet btoc): Z'{ ,èl Z- well Screened{crfsÐBelow water table

Depth to Water from TOC (feet):

D¡d drawdown stabil¡ze?fle9/ No lf no, why not?

Was flowrate between 0.03 and O.tS GeV@ruo
Water Color: @

lf no, why not?

Yellow Orange

Labeted v/itlì Lol '@N
Odor: Yes/@

Brown/Black(Sand/Silt) Other:

ï::ï:lb 
L'cr@^ Comments:

Notes/Comments:

(.-r...-¡

Vlicropurgewell/probeatarateof0.03to0.lSGPMuntil parametersstabilizeor3cas¡ngvolumeshavebeenremoved. lfwell drawsdownbelowtubingorpump
ntake, stop purg¡ng and sample as a low-y¡eld well using a no-purge technique.

:ield Parameters:
!3Vo

Af /easf 3 of the 5 parameters below must stabilize
<0.33 feet
after initial
drawdown

!10% !100/,

!3% (<1mg/L,10.2 mg/L) È0.1 units 110 mV (<I0NTU, IlNTU)

Water Removed

loall

T¡me Purged

lm¡nl

Temperature

cc)

Conductìvity

lmS/cmì

Dissolved Oz

lmõ/l I

pH Potential

(mv)

Turbidìty

(NTU)

Water Level

(ft)

A.LI a-.-7al il? .'. a,L t-rl? ¡Ll f?.sl t).21
ô-g to 2-1L (,t5Õ o.zL {.r? I ol.Q Lq.4-ç' ,'r.z1
t. z_ t< ? -1Ll l.t?C| ô,L7 it( I [¿.èl lz.l? ('ì,2q
l,b 20 z,u3 t.t? I ö.7- | Srll q.z K.LL t?. za
2,o zç z.s1 1"3 ô.-?2 s .l-l t Ztf.3 1,¿11 n.zq
7.Lt ?Ð '7 .qL t-17ç ô,rq 4.t ? t" l.fl l^þl<ß, 11.a1

4

Laboratory Analyses

pH checked forlRo s Approximate HCI volume added (mL):

:Ï:Ï::,". , z. t conta¡nerized and disposed as rowz@uo rr No, why not?-
s"tpl",', lni,¡r|",-FE-o,"po.r, t",hoo,é-GFÃEùo{--*uru,o rnu,ronr"n,rt / coc ,r"",r"n, un



Groundwater Sam Form able Unit 4

Project #:

Date:

T¡me:

Sampler:

Weather:

6033-40

f

QA,/QC Sample lD/Time/LOCID:

Method:

Equ¡pment Used lor YSI # Turbidity Meter

Volume of Water in 1 Probe^y''/ell Casing (gal)

D¡d groundwater parameters stab¡lize@/ No lf no, why not?

D¡d drawdown stabilizezÐNo lf no, why not?

Was flowrate between 0.03 anO o.ts ccv@lto lf no, why not?

' 16 ro
f,L

W,7 Outside Tempera turr, 7 10F

Site Location:

Probe/Well #:

Sample lÞ: 15FWOu4 2)

Alaska

WG

MS/MSD perform"o't v""@

/ Submersible / asleeve / Bladder / Other

L

*r-

Water Color: C@ Yellow Oranqe

Labeled vìih rOC rÚ?r.r
Odor: Yes@

Brown/Black (Sand/Silt)

Well Cond¡tion: toc',@'l

Sheen: Yes @

Comments:

Notes/Comments:

Laboratory Analyses (Circle): ( 1,

pH checked t.rffiî"tfo'"r' @ì
Purge Water

Gallons gênerated , 
-l 
,O Conta¡ner¡zed and disposed -aq tDw?f"i *o tf No, why not?-

su.pl"¡. ln¡t¡"t.,AF- o¡"porul r"tno¿, çtóáliñì eìÌlglEr"rulo enuironruntut / cAc treatment ,"0 ** 0,.**, *

volume added (mL): (-Å-

Free ProductObserved in ProbeMell?Ye@ lfYes, Dèpth to /
column of Water in Probeiwell Sampling Depth f t(. f 4^
Total Depth ¡n ProberuVell 1r"", O,o

DepthroWaterffomToC(feel):wDepthtub¡ng/pumpintu;l"ttpp,o,'!3b.Z,.etbelowtopofcaSing

ropurgewêll/probeatarateof0.03to0.lSGPMuntilparametersstabilizeor3casingvolumeshavebeenremoved. lfwelldrawsdownbelowtubingorpump
stop purg¡ng and sample as a low-yield well using a no-purge technique.

At least 3 of the 5 Darameters below must stabílize

t10% rt0%
!g% (<1mg/L, !0.2 mg/L) r0.1 units 110 mV (<10NTU, IINTU)

- gì.1



' lsFwóuqz3Na

Tcip SlanK
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' lt/olrs o'oo

Uô¿

lTsthane-



Groundwater Sam Form

Project #:

Date:

Time:

Sampler:

Weather:

QA./QC Sample lD/Time/LOCID:

Purqê Method:

Used for

Site Location:

Probe/Well #:

Sample lD:

Alaska

rsFwou4 z-q wc

outs¡de Temperat ,r"t Z¿O€
MS/MSD Performed?

/ Submersible / Hydrasleeve / Bladder / Other

: YSI#

Freê Product Observed in Probe/Weil? ye4Ñ1) lf yes, Depth to product: A.!
Column of Water in Probe/Well

Total Depth in Probe^/Vell (feet btoc)

Column of Water in Probe/Well 6ee9, = ! I f. 7 I .Tub¡ng/pump intake must be set approximately 2 feet betow the warer rabte for weils screened across

Circle: Gallonsperfootof 1.25"(X0.064)or('tXzO.fOO\a'(X0.65) thewatertabte,orinrhem¡ddteofthescreenedinteruatforweilsscreenedbetowrhewatertable

vorume of waterin 1 proberueil casing tgar¡ìv4f! '1__

DepthtoWaterfromTOC(feet): lLt .qz Depth tub¡ng / pump int"K uppro-. / ?O 
"et 

r,erow rop or casing

Did groundwater parameters stabil¡zeG / No lf no, why not?

Did drawdown stauitize?@/ No tf no, why not?

Was flowrate between o.o3 ând 0.15 Cevu eètt'to tf no, why not?

water color: @ yettow orang(

Well Screened Across lE6loùlwater table

Brown/Black (Sand/S¡lt) Other

sneen: yey'ÑÐ
:, r¡upr'l LabôJed *i:1 I aìî

OOor: Yes /@
CoÍì ae.ìi9:

Notes/Comments:

It /:

/ Submersible / Bladder Sample Method:

well/probeatarateof0'03to0.15GPMunt¡l parametersstabilizeor3casingvolumeshavebeenremoved. lfwell drawsdownbelowtubingorpump
stop purging and sample as a low-yield well using a no-purge technique.

At |east 3 of the 5 parameters below must stabilize

!10% !10%
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PREP ITEMS INCLUDE: 
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FINAL 
CHEMICAL DATA QUALITY REVIEW 

Operable Unit 4 Landfill Report (2015) 

Fort Wainwright, Alaska 

NPDL # 15-035 

 
 

Prepared:  February 8, 2016 
 
 

 
 

 
Prepared for and Under Contract to 

Army Corps of Engineers - Alaska District 

 
 
 

Prepared by 

Fairbanks Environmental Services, Inc. 

 
 

 
 
 

I certify that all data quality review criteria described in Section 1.1 were assessed, and that 
qualifications were made according to the criteria outlined in the Operable Unit Sites Uniform 
Federal Policy for Quality Assurance Project Plans (UFP-QAPP).    
 
___________________ 
Vanessa Ritchie 
Project Chemist
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LIST OF ACRONYMS AND ABBREVIATIONS 

AAC Alaska Administrative Code 
ADEC Alaska Department of Environmental Conservation 
AK Alaska 
B analytical result is qualified as a potential high estimate due to contamination present 

in a blank sample 
°C degrees Celsius 
CCV continuing calibration verification 
CDQR Chemical Data Quality Review 
COC contaminant of concern 
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 
ERA Environmental Resource Associates 
FES Fairbanks Environmental Services, Inc 
ICV initial calibration verification 
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 
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 
NA not applicable 
ND the analyte was analyzed for, but not detected 
NPDL North Pacific Division Laboratory 
OU4 Operable Unit 4 
PE performance evaluation 
QC quality control 
QSM Quality Systems Manual for Environmental Laboratories 
R Analyte result is rejected because of deficiencies in meeting QC criteria and may not 

be used for decision making 
RF response factor 
RPD relative percent difference 
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LIST OF ACRONYMS AND ABBREVIATIONS – continued 
 
SDG sample data group 
SOP standard operating procedure 
SVOC semi-volatile organic compounds 
TAL TestAmerica Laboratories, Inc 
UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plans  
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 
2015.  The groundwater events are summarized in Section 1.3.  Groundwater sample tracking 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 
2014 Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP; FES, 2014), 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.  In many cases, QC deviations that do not impact data are not discussed in this CDQR.  
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, Table C (ADEC, 2016). 
 
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, 2014).  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 

Parameter1 Preparation 
Method 

Analytical 
Method 

Limit of 
Detection  

Accuracy2  
(%) 

Precision2  
(RPD, %) 

Completeness 
(%) 

Benzene 

SW5030B SW8260C 

1.0 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 58-127 20 90 

Trichloroethene 1.0 µg/L 79-123 20 90 

bis(2-Ethylhexyl) 
Phthalate SW3520C SW8270D 2.0 µg/L 55-135 20 90 

Methane RSK-175 0.37 µg/L 73-125 20 90 

Metals SW3005A SW6020A Analyte 
Specific3 

Analyte 
Specific3 20 90 

Iron SW3005A SW6010C 0.36 mg/L 87-115 20 90 

Sulfate E300.0 0.50 mg/L 90-110 15 90 

1 The full suite of VOCs and SVOCs were analyzed, but only OU4 contaminants of concern are show here.  DQOs for other 
VOCs and SVOCs are presented in the UFP-QAPP (FES, 2014). 
2 Precision and accuracy are for LCS and MS samples. 
3 Analyte-specific LODs are presented in the UFP-QAPP (FES, 2014). 
µg/L – micrograms per liter 
mg/L – milligrams 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 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 at the DL. 

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. 
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1.3 Summary of Groundwater Samples 

A total of 16 groundwater samples were collected from monitoring wells associated with the 
Landfill source area, consisting of 14 project samples and 2 field duplicate samples.  A total of 7 
groundwater samples were collected from the monitoring wells associated with the leach field at 
the CAT Shed (Building 1191), consisting of 5 project samples and 2 field duplicate samples.  Extra 
sample volume was collected for MS/MSD samples for every analysis at both the Landfill source 
area and the leach field.  In addition, one trip blank sample accompanied each cooler containing 
samples for volatile analyses, and one performance evaluation (PE) samples was submitted blindly 
with project samples.  The collection of an equipment blank sample was not required as samples 
were collected with a peristaltic pump employing dedicated Teflon-lined tubing at each monitoring 
well.  Samples were analyzed by the methods presented in Table B-1.   
 
All project and QC samples were analyzed by TestAmerica Laboratories, Inc (TAL) of Seattle, 
Washington, with the exception of methane, which were subcontracted to TAL of Denver, Colorado 
for analysis.  The laboratories are validated by the State of Alaska through the Contaminated Sites 
Program and are certified through the Environmental Laboratory Accreditation Program (ELAP) for 
the applicable methods employed for this project.  In addition, TAL is compliant with the DoD QSM, 
Version 5.0 (DoD, 2013), for applicable methods.           
 
All samples were shipped in three sample data groups (SDGs) and assigned the TAL report 
numbers 580-48876, 580-54924, and 580-55009.  A sample tracking table (Table C-1) and an 
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 TAL and are included in three SDGs (580-
48876, 580-54924, and 580-55009).  See the associated ADEC Laboratory Data Review Checklists, 
located at the end of Appendix B, for more elaborate data quality descriptions.   
 

2.1 Sample Collection 

Groundwater sample collection forms were reviewed to ensure that well drawdown and 
groundwater parameters met the stabilization criteria identified in the ADEC Draft Field Sampling 
Guidance (ADEC, 2010) and the UFP-QAPP (FES, 2014), 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.  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 project 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. 

• The dedicated heat trace in well AP-6532 failed, so steam was used to thaw the well for the 
spring sampling event.  A total of 30 gallons of potable water was injected into the well during 
the thawing process and a total of 48 gallons were purged from the well prior to sample 
collection.  Impact to the sample data is likely negligible as the results are consistent with 
historic results for this well.  New dedicated heat trace was installed following the spring event. 

 
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. 

 
An equipment blank sample was not collected since a peristaltic pump was employed to collect 
samples and dedicated Teflon-lined tubing was used at every monitoring well. 
 

2.2 Sample Handling 

The evaluation of proper sample handling procedures included verification of the following: correct 
COC documentation, appropriate sample containers and preservatives, cooler temperatures 
maintained at 4 degrees Celsius (°C) (±2 °C), and sample analyses performed within method-
specified holding times.  The following discrepancies were noted upon receipt at the laboratory. 
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Temperature Discrepancies 

• Coolers 040902, 040903, and 040904 (report 580-48876); 110901, 110902, and 110903 
(report 580-54924); and 111001 and 111002 (report 580-55009) arrived at the laboratory with 
temperature blanks reading below the recommended range.  Since the samples were 
reportedly received in good condition and the temperatures were above freezing, no data were 
qualified.   

  
Broken Containers 

• One of two amber bottles for SVOC sample 15FWOU414WG was received at the laboratory 
broken (report 580-48876).  The analysis was performed as requested on the remaining bottle, 
so no data were impacted. 
 

Holding Time Discrepancies 

• One VOC sample (15FWOU422WG; batch 206259) and five SVOC samples (15FWOU418WG 
through 15FWOU422WG; batch 208232) were re-extracted and re-analyzed 3 and 32 days 
outside of method holding times, respectively, due to QC issues associated with the initial runs 
report 580-54924).  Since the initial runs were performed within holding time, these results are 
reported as primary and were qualified as appropriate due to QC discrepancies, as discussed in 
the following sections.  In all but one case discussed on the in the following sub-bullet, the 
results of the two runs are similar (most analytes are non-detect with a few at trace 
concentrations of one to five orders of magnitude less than ADEC cleanup levels).   

o The results of the VOC and SVOC initial and re-analysis runs are similar, with the exception 
of the bis(2-ethylhexyl)phthalate results for field duplicate sample 15FWOU421WG.  The 
result in the initial run exceeded the ADEC cleanup level (6 μg/L) at a concentration of 14 
μg/L, and the result from the re-analysis run was non-detect (LOD = 2.2 μg/L).  The bis(2-
ethylhexyl)phthalate results of the initial and re-analysis runs for the primary sample 
(15FWOU420WG) were both non-detect.  Since bis(2-ethylhexyl)phthalate has not 
previously exceeded the cleanup level in this well (AP-10257MW), and since both results 
for the primary sample were non-detect, it is assumed that the elevated concentration of 
the field duplicate sample from the initial run is erroneous.  However, the results from the 
initial run are reported as primary as the samples from the re-analysis were extracted 32 
days outside of holding time.  Moreover, a high-biased LCS recovery of bis(2-
ethylhexyl)phthalate is associated with the initial analytical batch, which further suggests 
that the bis(2-ethylhexyl)phthalate result for 15FWOU421WG is high-biased.  
Consequently, the result was qualified (J+), as further discussed in Section 2.4 (first 
bullet). 

• VOC sample 15FWOU426WG was analyzed 1 day outside of holding time.  Consequently, all 
VOC results for sample 15FWOU426WG were qualified (J-) as potential low estimates.  Impact 
to data is negligible as sample 15FWOU426WG is a field duplicate of sample 15FWOU425WG 
(which was analyzed within holding time) and all VOC analytes met the field duplicate 
comparison criteria of 30% RPD.  See Section 2.7 for field duplicate data comparisons. 
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• The MS/MSD analysis performed on VOC sample 15FWOU425WG was also analyzed 1 day 
outside of holding time (note that sample 15FWOU425WG was initially analyzed within holding 
time and reanalyzed 1 day outside holding time with its corresponding MS/MSD, and that both 
sets of results from the parent sample are comparable).  Since the results of the parent sample 
are reported for the analysis performed within holding time, no qualification due to holding 
time was warranted. 
 

2.3  Blanks 

Method blanks and trip blanks were utilized to detect potential cross-contamination of project 
samples.  Method blanks detect laboratory cross-contamination and trip blanks assess shipment 
and storage cross-contamination.  A trip blank accompanied every cooler containing samples for 
volatile analyses.  The following blank contaminations were noted. 

Method Blanks 

The following analytes were detected in method blank samples at a concentration less than the 
limit of quantitation (LOQ), and were also detected in associated project samples within five times 
the concentration detected in the method blank (or ten times the concentration for common 
laboratory contaminants).  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 below the applicable groundwater cleanup levels.  Method blank contamination that 
did not result in data qualification is discussed in associated ADEC Laboratory Data Review 
Checklists. 

• The 8260C analytes bulleted below were detected in method blank samples associated with 
three reports.  The associated project samples that were qualified (B) due to method blank 
detections are also presented below.  The associated QC batches are identified in the ADEC 
Laboratory Data Review Checklists. 

o carbon disulfide:  15FWOU426WG (report 580-55009)  

o m&p-xylenes:  15FWOU426WG (report 580-55009) 

o methylene chloride:  15FWOU401WG through 15FWOU407WG, 15FWOU409WG, and trip 
blank sample 15FWOU417WQ (report 580-48876); trip blank sample 15FWOU423WQ 
(report 580-54924); and 15FWOU426WG (report 580-55009) 

o naphthalene:  15FWOU418WG, 15FWOU420WG, and trip blank sample 15FWOU423WQ 
(report 580-54924) 

• The 8270D analytes bulleted below were detected in method blank samples associated with 
two reports.  The associated project samples that were qualified (B) due to method blank 
detections are also presented below.  The associated QC batches are identified in the ADEC 
Laboratory Data Review Checklists. 

o benzyl butyl phthalate:  15FWOU421WG (report 580-54924) 

o di-n-butyl phthalate:  15FWOU421WG (report 580-54924) 
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o diethyl phthalate:  5FWOU418WG through 15FWOU422WG (report 580-54924); and 
15FWOU424WG (report 580-55009) 
  

Trip Blank 

The following analytes were detected in trip blank samples at a concentration less than LOQ, and 
were also detected in associated project samples within five times the concentration detected in 
the trip blank (or ten times the concentration for common laboratory contaminants).  
Consequently, these analytical results were qualified (B) as potential cross-contamination.  In all 
cases, impact to data quality was minor as the affected results were below the applicable 
groundwater cleanup levels.  Method blank contamination that did not result in data qualification is 
discussed in associated ADEC Laboratory Data Review Checklists. 

• Methylene chloride was detected in trip blank samples 15FWOU417WQ (report 580-48876) and 
15FWOU423WQ (report 580-54924); however, the detections were associated with laboratory 
cross-contamination, as discussed in the Method Blank section above.  No further qualifications 
were applied. 

• Methylene chloride and naphthalene were detected in trip blank sample 15FWOU427WQ 
(report 580-55009).  Both methylene chloride and naphthalene were detected in associated 
sample 15FWOU426WG.  However, the methylene chloride detected in sample 15FWOU426WG 
was also detected in the associated method blank sample, thus the result was qualified in 
Method Blank above.  No further methylene chloride qualifications were applied due to the trip 
blank detection.  Naphthalene was detected in sample 15FWOU426WG at a concentration 
within five-times that of the trip blank sample and was consequently qualified (B) as potential 
cross-contamination.  Impact to the project was negligible as the affected datum is 
approximately three orders of magnitude less than the ADEC cleanup level. 
 

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, a LCSD is required 
for all Alaska fuel methods to evaluate batch precision.  For QC batches that do not contain a 
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.  
Accuracy and precision discrepancies that resulted in data qualification are listed below; 
discrepancies that did not result in data qualification are only discussed in the associated ADEC 
Laboratory Data Review Checklists.  Moreover, values of percent recoveries and RPDs are 
compared to control limits in the ADEC checklists. 

• The SVOC LCS and/or LCSD sample contained in extraction batch 205525 recovered outside 
control limits for several analytes, and the RPD for select analytes also exceeded the criterion 
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due to these recovery failures (report 580-54924).  Low recoveries were noted for 4-
nitroaniline, 4,6-dinitro-2-methylphenol, anthracene, 3,3’-dichlorobenzidine, 2,4-
dimethylphenol, 4-chloroaniline, hexachlorocyclopentadiene, and 3-nitroaniline.  All results for 
3,3’-dichlorobenzidine and 4-chloroaniline in associated samples (15FWOU418WG through 
15FWOU422WG) were rejected (qualified “R”) due to recoveries below 10%.  Neither analyte 
is a site contaminant of concern so impact to the project is negligible.  The remaining 
aforementioned analytes (4-nitroaniline, 4,6-dinitro-2-methylphenol, anthracene, 2,4-
dimethylphenol, hexachlorocyclopentadiene, and 3-nitroaniline) were qualified (J-) in 
associated samples (15FWOU418WG through 15FWOU422WG) as potential low estimates; 
however, impact to the project is negligible as the results are either non-detect with LODs two 
to five orders of magnitude less than ADEC cleanup levels or cleanup levels are not 
established.  High recoveries were noted for butyl benzyl phthalate and bis(2-
ethylhexyl)phthalate.  Consequently, detected analytes were qualified (J+) as high estimates in 
associated project samples, which included the butyl benzyl phthalate result for sample 
15FWOU421WG and the bis(2-ethylhexyl)phthalate result for samples 15FWOU421WG and 
15FWOU422WG.  Impact to the potentially high-biased butyl benzyl phthalate result for sample 
15FWOU421WG and the bis(2-ethylhexyl)phthalate result for sample 15FWOU422WG is 
negligible as the results are less than the cleanup levels.  However, the high-biased bis(2-
ethylhexyl)phthalate LCS recovery may have adversely impacted the result for sample 
15FWOU421WG, which was detected at a concentration (14 µg/L) exceeding the ADEC 
cleanup level (6 µg/L).  Moreover, sample 15FWOU421WG is a field duplicate of primary 
sample 15FWOU420WG and bis(2-ethylhexyl)phthalate was non-detect in the primary sample.  
Additionally, 2,4-dinitrophenol and 2-nitrophenol had RPD values greater than the control limit, 
but had acceptable LCS and LCSD recoveries.  Neither analyte was detected in associated 
samples so no data qualifications were applied. 

• The VOC LCS and LCSD sample contained in extraction batch 206347 recovered above the 
upper control limit for dichlorodifluoromethane and methylene chloride (report 580-55009).  
The results of the aforementioned analytes in associated sample 15FWOU426WG were 
qualified (J+) as potential high estimates.  Impact to the data is negligible as the results are 
potentially high-biased and are less than respective ADEC cleanup levels. 

• The SVOC LCS and/or LCSD sample contained in extraction batch 205525 recovered outside 
control limits for several analytes, and the RPD for select analytes also exceeded the criterion 
due to these recovery failures (report 580-55009).  Low recoveries include 4-nitroaniline, 4,6-
dinitro-2-methylphenol, anthracene, 3,3’-dichlorobenzidine, 2,4-dimethylphenol, 4-
chloroaniline, hexachlorocyclopentadiene, and 3-nitroaniline.  All results for 3,3’-
dichlorobenzidine and 4-chloroaniline in associated sample 15FWOU424WG were rejected 
(qualified “R”) due to recoveries below 10%.  Neither analyte is a site contaminant of concern 
so impact to the project is negligible.  The remaining aforementioned analytes (4-nitroaniline, 
4,6-dinitro-2-methylphenol, anthracene, 2,4-dimethylphenol, hexachlorocyclopentadiene, and 
3-nitroaniline) were qualified (J-) in associated sample 15FWOU424WG as potential low 
estimates; however, impact to the project is negligible as the results are either non-detect with 
LODs two to five orders of magnitude less than ADEC cleanup levels or cleanup levels are not 
established.  High recoveries include butyl benzyl phthalate and bis(2-ethylhexyl)phthalate.  
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Bis(2-ethylhexyl)phthalate also had a RPD value greater than the control limit.  Consequently, 
the bis(2-ethylhexyl)phthalate result for associated sample 15FWOU424WG was qualified (J+) 
as a potential high estimate.  The affected bis(2-ethylhexyl)phthalate result may have been 
adversely impacted by the high-biased LCS recovery as the recovery was two times the spiked 
amount and the result in the sample is three times the cleanup level.  However, bis(2-
ethylhexyl)phthalate also exceeded in this well (AP-6532) during the spring 2015 sampling 
event (and prior to that exceeded in 2009).  Butyl benzyl phthalate was not detected in the 
associated project sample, so no data were qualified.  Additionally, 2,4-dinitrophenol (35%) 
and 2-nitrophenol had RPD values greater than the control limit, but had acceptable LCS and 
LCSD recoveries.  Neither analyte was detected in the associated sample so no data 
qualifications were applied. 

• The SVOC LCS and/or LCSD sample contained in extraction batch 205802 recovered below the 
lower control limit for several analytes, and the RPD for select analytes also exceeded the 
criterion due to these recovery failures (report 580-55009).  Low recoveries include benzyl 
alcohol, 2-nitrophenol, 2,4-dimethylphenol, 4-chloroaniline, hexachlorocyclopentadiene, 
acenaphthylene, 3-nitroaniline, 2,4-dinitrophenol, 2,4-dinitrotoluene, 4-nitroaniline, 4,6-dinitro-
2-methylphenol, n-nitrosodiphenylamine, anthracene, 3,3’-dichlorobenzidine, and 
benzo(a)pyrene.  All results for 4-chloroaniline, hexachlorocyclopentadiene, 3-nitroaniline, and 
3,3’-dichlorobenzidine in associated samples 15FWOU425WG and 15FWOU426WG were 
rejected (qualified “R”) due to recoveries of both the LCS and LCSD samples being below 10%.  
The remaining aforementioned analytes (benzyl alcohol, 2-nitrophenol, 2,4-dimethylphenol, 
acenaphthylene, 2,4-dinitrophenol, 2,4-dinitrotoluene, 4-nitroaniline, 4,6-dinitro-2-
methylphenol, n-nitrosodiphenylamine, anthracene, and benzo(a)pyrene) were qualified (J-) as 
potential low estimates in associated samples 15FWOU425WG and 15FWOU426WG; however, 
impact to the project is negligible as the analytes are not site contaminants of concern, and 
the affected results are either detected at trace concentrations (or are non-detect) with LODs 
one to six orders of magnitude less than ADEC cleanup levels or cleanup levels are not 
established.  Additionally, 2-methylphenol and benzoic acid had RPD values greater than the 
control limit, but had acceptable LCS and LCSD recoveries.  Consequently, the detected 
benzoic acid result in associated sample 15FWOU426WG was qualified (J) as a potential 
estimate due to batch imprecision.  Impact to the affected benzoic acid datum is negligible as 
the failure was not significant and the affected result is five orders of magnitude less than the 
ADEC cleanup level.  2-Methylphenol was not detected in associated samples so no data 
qualifications were applied. 

 

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.  
Precision of each QC batch is evaluated by performing either a MSD sample analysis or a sample 
duplicate analysis and calculating the RPD.  All MS/MSD samples were performed as required, with 
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the exceptions bulleted below.  In all cases, batch accuracy and precision was verified through 
LCS/LCSD recoveries. 

• VOC QC batches: 187340 (report 580-48876), 206157 (report 580-54924), and 206157 and 
206259 (report 580-55009) 

• A project-specific MS/MSD sample was performed in SVOC extraction batch 205525 (report 
580-55009); however, the parent sample is associated with a different SDG and the results 
were discussed in preceding report 580-54924.  Additionally, a MS/MSD sample was analyzed 
in SVOC extraction batch 205802, but the spike compounds were inadvertently omitted during 
the extraction process. 

• Sulfate QC batch: 206699 (report 580-55009) 
    

All MS/MSD and/or laboratory duplicate samples were performed, as required, with the exception 
of one SVOC batch discussed in the first bullet below.  The accuracy of the analyte recoveries, and 
the precision of the MS/MSD or laboratory duplicate pairs, were evaluated.  Only the MS/MSD 
recovery and/or RPD exceedances that resulted in data qualification are summarized below.  See 
the associated ADEC Laboratory Data Review Checklists for further details, including comparisons 
of percent recoveries and RPDs to control limits. 

• The VOC MSD prepared from sample 15FWOU413WG recovered marginally below the lower 
control limit for sec-butylbenzene (report 580-48876).  Consequently, the sec-butylbenzene 
result of the parent sample and associated field duplicate sample (15FWOU414WG) was 
qualified (J-) as a potential low estimate.  Impact to data quality is negligible as the failure was 
marginal, the MS recovery was within limits, and the affected result is more than two orders of 
magnitude less than the ADEC cleanup level. 

• The SVOC MS and MSD prepared from sample 15FWOU411WG recovered below the lower 
control limit for 4-nitroanaline, 3,3’-dichlorobenzidine, and bis(2-ethylhexyl)phthalate (report 
580-48876).  4-Nitroanaline also exceeded the RPD criterion due to the recovery failures.  
Consequently, the 4-nitroanaline result of the parent sample as associated field duplicate 
sample (15FWOU412WG) was qualified (J-) as a potential low estimate.  Impact to the project 
was negligible as the analyte does not have an established ADEC cleanup level.  The 3,3’-
dichlorobenzidine result was rejected (qualified ‘R’) in the field duplicate pair as the result was 
non-detect and the recoveries were <10%.  Impact to the project is negligible as the analyte is 
not a site contaminant of concern.  The recovery criteria was not applicable for bis(2-
ethylhexyl)phthalate as the sample result was greater than the spike concentrations. 
Additionally, several analytes exceeded the MS/MSD RPD criterion; however, all analytes were 
non-detect in the parent sample so qualifications were not applied.  See the associated ADEC 
checklist for further details. 

• The SVOC MS and/or MSD prepared from sample 15FWOU413WG recovered below the lower 
control limit for phenol, benzoic acid, 4-chloroanaline, 3-nitroanaline, 4-nitroanaline, and 3,3’-
dichlorobenzidine (report 580-48876).  Benzoic acid and 3-nitroanaline also exceeded the RPD 
criterion due to the recovery failures.  Consequently, the results for the aforementioned 
analytes (except for 3,3’-dichlorobenzidine) of the parent sample and associated field duplicate 
sample (15FWOU414WG) were qualified (J-) as potential low estimates.  Impact to the project 
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was negligible as the analytes are non-detect with LODs a minimum of four orders of 
magnitude less than the ADEC cleanup level or do not have an established ADEC cleanup level.  
The 3,3’-dichlorobenzidine result was rejected (qualified ‘R’) in the field duplicate pair as the 
result was non-detect and the recoveries were less than 10%.  Impact to the project is 
negligible as the analyte is not a site contaminant of concern.  In addition, the MS/MSD 
recovered above the upper control limit for 4-nitrophenol; however, the analyte was not 
detected in the parent sample so no data were qualified.  The MS sample recovered below the 
lower limit and the MSD recovered above the upper limit for bis(2-ethylhexyl)phthalate, but the 
recovery criteria were not applicable as the sample result was greater than the spike 
concentrations.  Bis(2-ethylhexyl)phthalate also exceeded the MS/MSD RPD criterion but no 
data were qualified because the concentration in the parent sample was non detect. 

• Antimony marginally exceeded the RPD criterion (20%) for the laboratory duplicate of sample 
15FWOU411WG.  Consequently, the antimony result for this sample was qualified (J) as a 
potential estimate due to imprecision.  The impact to data quality is negligible as the RPD 
exceedance is marginal and the result is one order of magnitude less than the ADEC cleanup 
level.  Moreover, a field duplicate sample (15FWOU412WG) was also collected on this well (AP-
8063) and the field duplicate sample pair had an acceptable RPD value. 

• The VOC MS and/or MSD prepared from sample 15FWOU420WG recovered above the upper 
control limit for several analytes (see pages 89 and 90 of PDF report 580-48876).  However, 
with the exception of the four analytes discussed below, these analytes were not detected in 
the parent sample, so no data qualifications were applied.  The elevated recoveries of 
benzene, cis-1,2-dichloroethene, toluene, and naphthalene resulted in qualification (“J+”-flags) 
of the detected concentrations in the parent sample and associated field duplicate sample 
(15FWOU421WG) (note that naphthalene was not detected in the field duplicate and was not 
qualified).  With the exception of benzene, the affected results were potentially high-biased 
and several times below ADEC cleanup levels, so impact to the project is negligible.  The 
impact to benzene data is also negligible as benzene has exceeded the ADEC cleanup level in 
this well (AP-10257MW) during five out of six sampling events since the well was installed in 
2012. 

• The SVOC MS and/or MSD prepared from sample 15FWOU420WG recovered outside control 
limits for several analytes, and the RPD for select analytes also exceeded the criterion due to 
these recovery failures (report 580-54924).  Low recoveries were noted for 2,4-
dimethylphenol, 3-nitroaniline, 4-nitroaniline, anthracene, 3,3’-dichlorobenzidine, 
benzo(a)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene.  The 4-nitroaniline and 3,3’-
dichlorobenzidine results in the parent sample and associated field duplicate (15FWOU421WG) 
have been rejected due to LCS/LCSD recovery discrepancies, as discussed above.  Moreover, 
the 3-nitroaniline results in these samples are rejected (qualified “R”) due to MS/MSD 
recoveries below 10%.  The remaining analytes exhibiting low MS/MSD recoveries (2,4-
dimethylphenol, anthracene, benzo(a)pyrene, dibenz(a,h)anthracene, and 
benzo(g,h,i)perylene) were qualified (J-) as potential low estimates in the parent sample and 
associated field duplicate sample (15FWOU421WG).  The impact to data quality is likely 
negligible as the affected results are either non-detect with LODs one to five orders of 
magnitude less than ADEC cleanup levels or cleanup levels are not established.  High MS 
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and/or MSD recoveries were noted for benzoic acid, pentachlorophenol, di-n-butyl phthalate, 
butyl benzyl phthalate, and bis(2-ethylhexyl)phthalate.  Pentachlorophenol was not detected in 
the parent or field duplicate sample, so no data qualifications were applied.  The detected 
results for the remaining analytes in the parent sample and/or associated field duplicate 
sample were qualified (J+) as potential high-estimates as follows:  15FWOU420WG (benzoic 
acid) and 15FWOU421WG (di-n-butyl phthalate, butyl benzyl phthalate, and bis(2-
ethylhexyl)phthalate).  Impact to the benzoic acid, di-n-butyl phthalate, and butyl benzyl 
phthalate data is negligible as the affected results are a minimum of four orders of magnitude 
less than ADEC cleanup levels.  However, the affected bis(2-ethylhexyl)phthalate result is more 
than two times the ADEC cleanup level.  Note that the batch also contained a high-biased LCS 
recovery of bis(2-ethylhexyl)phthalate, which was further discussed in Section 2.4.   

• The VOC MS and/or MSD prepared from sample 15FWOU425WG recovered above the upper 
control limit for dichlorodifluoromethane and vinyl chloride, and the RPD for vinyl chloride also 
exceeded the criterion due to the recovery failure (report 580-55009).  Consequently, the 
detected results of dichlorodifluoromethane in the parent sample and associated field duplicate 
sample (15FWOU426WG) were qualified (J+) as potential high estimates.  Impact to data 
quality is negligible as the affected results are four orders of magnitude less than the ADEC 
cleanup level.  Vinyl chloride was not detected in the parent sample, so no data were qualified.  
Moreover, 4-methyl-2-pentanone recovered below the lower control limit, which resulted in 
data qualification (“J-“ flags) of the field duplicate pair.  Impact to 4-methyl-2-pentanone data 
quality is negligible as the failure was not significant and the affected results were non-detect 
with LODs four orders of magnitude less than the cleanup level.  Additionally, chloromethane, 
acetone, 2,2-dichloropropane, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, 1,1,1,2-
tetrachloroethane, 1,1,2,2-tetrachloroethane, 1,2,3-trichloropropane, 1,2-dibromo-3-
chloropropane, 1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene, and naphthalene had RPD 
values greater than the control limit, but had acceptable MS and MSD recoveries.  Of the 
aforementioned analytes, only naphthalene was detected (not in the parent sample but in the 
associated field duplicate).  Consequently, the naphthalene result in field duplicate sample 
15FWOU426WG was qualified (J) as a potential estimate.  Impact to naphthalene data quality 
is negligible as the detection was three orders of magnitude less than the ADEC cleanup level. 

• The sulfate MS and MSD prepared from sample 15FWOU425WG recovered above the upper 
control limit (report 580-55009).  Consequently, the sulfate result in parent sample and 
associated field duplicate sample (15FWOU426WG) were qualified (J+) as potentially high-
biased estimates.  Impact to data is negligible as the recovery exceedances were marginally 
above control limits and the sulfate results from this well (AP-6535) are consistent with 
historical concentrations. 

• The metals MSD prepared from sample 15FWOU425WG recovered above the upper control 
limit for cadmium, lead, and thallium (report 580-55009).  Consequently, detected results for 
cadmium and lead were qualified (J+) as potential high estimates in the parent sample and 
associated field duplicate sample (15FWOU426WG), as follows: cadmium: 15FWOU425WG; 
and lead: 15FWOU425WG and 15FWOU426WG.  Impact to the data quality is negligible as the 
recovery exceedances were marginal and the affected data are less than the respective ADEC 
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cleanup level.  Thallium was not detected in either sample, so no data were qualified due to 
the high recovery. 
   

2.6  Surrogates 

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 recoveries were outside the established control limits and resulted in data qualification.  
See the associated ADEC Laboratory Data Review Checklists for further details, including 
comparisons of percent recoveries to control limits. 

• VOC surrogate 1,2-dichloroethane-d4 recovered below control limits in sample 15FWOU422WG 
(report 580-54924).  Consequently, all VOCs in the sample were qualified (J-) due to the low 
surrogate recovery.  Impact to the data is likely negligible as the failure was marginal, 4 of 5 
surrogates had acceptable recoveries, and VOC results are consistent with recent 
concentrations for this well (AP-6530). 

• SVOC surrogate terphyenyl-d14 recovered above the upper control limits in sample 
15FWOU424WG (report 580-55009).  Consequently, all detected SVOC analytes in the sample 
were qualified (J+) as potential high estimates.  Impact to the data is likely negligible as the 
surrogate recovery failure was marginal, and 5 of 6 surrogates had acceptable recoveries. 
 

2.7 Field Duplicates 

Four field duplicate samples were collected and submitted to the laboratory as blind samples 
during groundwater sampling operations at the OU4 sites; two associated with the landfill and two 
associated with the CAT shed (Building 1191) leach field.  Field duplicate samples were collected at 
a minimum frequency of 10 percent for each analytical method, which meets the UFP-QAPP 
requirement. 

 
Field duplicate results of the contaminants of concern (only) and natural attenuation parameters 
are summarized in Table B-3.  In the case where a result was non-detect, the LOD was used for 
RPD calculation purposes.  The non-detect results in Table B-3 are identified with “ND” and the 
LOD in parentheses.  If both results of the field duplicate pair were less than the LOQ (i.e., either 
J-flagged or ND), 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 those identified in gray shading in Table B-3.  The results that 
exceeded the criterion in the field duplicate pairs were qualified (J) as potential estimates due to 
imprecision.  The RPD exceedances for methane, benzene, and cis-1,2-dichloroethene are not 
significant and the affected results are consistent with the concentration ranges historically 
observed in these wells.  The RPD exceedances for bis(2-ethylhexyl)phthalate are more significant 
and are attributed to batch LCS recovery failures and/or matrix interferences, as suggested by the 
failing MS/MSD recoveries of the primary sample (see Section 2.5).  Additional details and 
discussion are provided in the ADEC Laboratory Data Review Checklists.       
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Field duplicate results for other analytes (non-contaminants of concern) for this site are compared 
and qualified, as appropriate, in the associated ADEC Laboratory Data Review Checklists at the end 
of Appendix B.  They are also included below in Table B-6, Summary of Groundwater Data 
Qualifications. 
 
Table B-3 – Groundwater Field Duplicate Sample Results Evaluation 

Analyte Method 15FWOU411WG1 

(primary) Qualifier 15FWOU412WG1 

(Field Duplicate) Qualifier RPD 
Comparison 

Criteria 
Met?4 

Sulfate E300.0 4.6   4.3   7 Yes 

Methane RSK175 2100  1500   33 No 

Iron SW6010C 23000   24000   4 Yes 

Antimony SW6020A 0.63 J 0.55 J 14 Yes 

Arsenic SW6020A 4.3 J 4.2 J 2 Yes 

Barium SW6020A 140   140   0 Yes 

Beryllium SW6020A ND(1.3)  ND(1.3)  0 Yes 

Cadmium SW6020A ND(0.3)  0.22 J 31 Not Applicable 

Chromium SW6020A 4.6   5.4   16 Yes 

Cobalt SW6020A 1 J 0.98 J 2 Yes 

Copper SW6020A 5.9 J 5.7 J 3 Yes 

Lead SW6020A 3.7   3.7   0 Yes 

Nickel SW6020A 3.7 J 4.2 J 13 Yes 

Selenium SW6020A ND(4)  ND(0.35)  168 Not Applicable 

Silver SW6020A ND(0.35)  ND(2.5)  151 Not Applicable 

Thallium SW6020A ND(2.5)  ND(10)  120 Not Applicable 

Vanadium SW6020A 7.9 J 8.5 J 7 Yes 

Zinc SW6020A 38   41   8 Yes 
1,1,2,2-
Tetrachloroethane SW8260C ND(0.5)  ND(0.5)  0 Yes 

1,1,2-Trichloroethane SW8260C ND(0.5)  ND(0.5)  0 Yes 

Benzene SW8260C ND(1)  ND(1)  0 Yes 

Trichloroethene (TCE) SW8260C 0.78 J 0.72 J 8 Yes 

Vinyl chloride SW8260C ND(0.5)  ND(0.5)  0 Yes 

cis-1,2-Dichloroethene SW8260C 4.5   4.6   2 Yes 
bis-(2-
Ethylhexyl)phthalate SW8270D 2.8 J 5.7   68 No 
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Table B-3 – Groundwater Field Duplicate Sample Results Evaluation (continued) 

Analyte Method 15FWOU413WG1 

(primary) Qualifier 15FWOU414WG1 

(Field Duplicate) Qualifier RPD 
Comparison 

Criteria 
Met?4 

Sulfate E300.0 22   23   4 Yes 

Methane RSK175 2300   2500   8 Yes 

Iron SW6010C 2400   2500   4 Yes 

Antimony SW6020A 1.3 J 1.1 J 17 Yes 

Arsenic SW6020A 1.5 J 1.6 J 6 Yes 

Barium SW6020A 160   170   6 Yes 

Beryllium SW6020A ND(1.3)  ND(1.3)  0 Yes 

Cadmium SW6020A 0.32 J 0.38 J 17 Yes 

Chromium SW6020A 2.2   2   10 Yes 

Cobalt SW6020A 22   23   4 Yes 

Copper SW6020A 9.9 J 8.1 J 20 Yes 

Lead SW6020A 0.19 J ND(0.5)  90 Not Applicable 

Nickel SW6020A 60   66   10 Yes 

Selenium SW6020A ND(4)  ND(4)  0 Yes 

Silver SW6020A ND(0.35)  ND(0.35)  0 Yes 

Thallium SW6020A ND(2.5)  ND(2.5)  0 Yes 

Vanadium SW6020A ND(10)  ND(10)  0 Yes 

Zinc SW6020A 30 J 35   15 Yes 
1,1,2,2-
Tetrachloroethane SW8260C ND(0.5)  ND(0.5)  0 Yes 

1,1,2-Trichloroethane SW8260C ND(0.5)  ND(0.5)  0 Yes 

Benzene SW8260C 14   14   0 Yes 

Trichloroethene (TCE) SW8260C ND(1)  ND(1)  0 Yes 

Vinyl chloride SW8260C ND(0.5)  ND(0.5)  0 Yes 

cis-1,2-Dichloroethene SW8260C 3.1   3.3   6 Yes 

bis-(2-
Ethylhexyl)phthalate SW8270D 2.1 J 4.1   65 No  

Analyte Method 15FWOU420WG2 

(primary) Qualifier 15FWOU421WG2 
(Field Duplicate) Qualifier RPD 

Comparison 
Criteria 
Met?4 

Sulfate E300.0 270  270  0 Yes 

Methane RSK175 2700  2300  16 Yes 

Iron SW6010C ND(360)  ND(360)  0 Yes 

Antimony SW6020A 1.9 J 1.8 J 5 Yes 

Arsenic SW6020A ND(4)  ND(4)  0 Yes 

Barium SW6020A 200  200  0 Yes 

Beryllium SW6020A ND(1.3)  ND(1.3)  0 Yes 

Cadmium SW6020A 1.1 J 0.99 J 11 Yes 

Chromium SW6020A 1.2 J 1 J 18 Yes 

Cobalt SW6020A 26  26  0 Yes 

Copper SW6020A 15  15  0 Yes 

Lead SW6020A ND(0.5)  ND(0.5)  0 Yes 

Nickel SW6020A 77  75  3 Yes 

Selenium SW6020A ND(4)  ND(4)  0 Yes 

Silver SW6020A ND(0.35)  ND(0.35)  0 Yes 

Thallium SW6020A ND(2.5)  ND(2.5)  0 Yes 
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Table B-3 – Groundwater Field Duplicate Sample Results Evaluation (continued) 

Analyte Method 15FWOU420WG2 
(primary) Qualifier 15FWOU421WG2 

(Field Duplicate) Qualifier RPD 
Comparison 

Criteria 
Met?4 

Vanadium SW6020A ND(10)  ND(10)  0 Yes 

Zinc SW6020A 68  68  0 Yes 
1,1,2,2-
Tetrachloroethane SW8260C ND(0.50  ND(0.50)  0 Yes 

1,1,2-Trichloroethane SW8260C ND(0.50  ND(0.50)  0 Yes 

Benzene SW8260C 7.4 J+ 5.3 J+ 33 No 

Trichloroethene (TCE) SW8260C ND(1.0)  ND(1.0)  0 Yes 

Vinyl chloride SW8260C ND(0.50)  ND(0.50)  0 Yes 

cis-1,2-Dichloroethene SW8260C 3.1 J+ 1.9 J+ 48 No 

bis-(2-
Ethylhexyl)phthalate SW8270D ND(2.1)  14 J+ 148 No 

Analyte Method 15FWOU425WG3 

(primary) Qualifier 15FWOU426WG3 
(Field Duplicate) Qualifier RPD 

Comparison 
Criteria 
Met?4 

Sulfate E300.0 18 J,J+ 18 J+ 0 Yes 

Methane RSK175 1600 J 1300  21 Yes 

Iron SW6010C 29000  30000  3 Yes 

Antimony SW6020A ND(1)  ND(1)  0 Yes 

Arsenic SW6020A 2.4 J 2.2 J 9 Yes 

Barium SW6020A 270  270  0 Yes 

Beryllium SW6020A ND(1.3)  ND(1.3)  0 Yes 

Cadmium SW6020A 0.27 J,J+ ND(0.3)  11 Yes 

Chromium SW6020A 1.6 J 1.3 J 21 Yes 

Cobalt SW6020A ND(0.6)  ND(0.6)  0 Yes 

Copper SW6020A ND(7.5)  ND(7.5)  0 Yes 

Lead SW6020A 0.52 J,J+ 0.39 J,J+ 29 Yes 

Nickel SW6020A ND(5)  ND(5)  0 Yes 

Selenium SW6020A ND(4)  ND(4)  0 Yes 

Silver SW6020A ND(0.35)  ND(0.35)  0 Yes 

Thallium SW6020A ND(2.5)  ND(2.5)  0 Yes 

Vanadium SW6020A ND(10)  ND(10)  0 Yes 

Zinc SW6020A ND(20)  ND(20)  0 Yes 
1,1,2,2-
Tetrachloroethane SW8260C ND(0.50)  ND(0.50) J- 0 Yes 

1,1,2-Trichloroethane SW8260C ND(0.50)  ND(0.50) J- 0 Yes 

Benzene SW8260C 3.4 J 3.4 J- 0 Yes 

Trichloroethene (TCE) SW8260C 0.60 J 0.59 J,J- 2 Yes 

Vinyl chloride SW8260C ND(0.50)  ND(0.50) J- 0 Yes 

cis-1,2-Dichloroethene SW8260C 33 J 33 J- 0 Yes 

bis-(2-
Ethylhexyl)phthalate SW8270D ND(2.0)  ND(2.1)  5 Yes 

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 – The samples are associated with report 580-48876. 
2 – The samples are associated with report 580-54924. 
3 – The samples are associated with report 580-55009. 
4 – RPD of ≤30 percent was used for evaluating water-matrix field duplicate samples. 
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2.8 Performance Evaluation Samples 

Project laboratory performance was evaluated by the submission of performance evaluation (PE) 
samples.  Prior to 2012, PE samples were ordered and submitted for analysis for each Fort 
Wainwright project.  Since 2012, one set of PE samples has been submitted on an annual basis to 
evaluate the performance of each laboratory employed for Fort Wainwright projects.  The PE 
samples associated with TAL projects were submitted with OU4 project samples and reported with 
SDG 580-48876; the performance results in which are to be extrapolated to all TAL projects. 
 
The PE samples were prepared by Environmental Resource Associates (ERA) and arrived in 
Fairbanks in good condition.  The sample containers were subsequently relabeled and submitted 
blindly to the laboratory with the project samples.  All the PE samples applicable to OU4 were 
submitted with OU4 project samples with the following sample ID: 15FWOU416WG (VOC, SVOC, 
and metals).   
 
The PE sample results for the OU4 site contaminants of concern are summarized in Table B-4.  All 
PE sample results for contaminants of concern were within the performance acceptance range as 
determined by the PE sample manufacturer as presented in the table.  The PE sample Certificates 
of Analysis are provided at the end of Appendix B. 
 
Table B-4 – Performance Evaluation Sample Summary 

Contaminants of Concern Method 
Spike 

Concentration 
(µg/L) 

Acceptable 
Range 
(µg/L)1 

Laboratory 
Result 
(µg/L) 

Within 
Acceptable 

Range? 

Antimony 

SW6020A 

271 1780-2450 280 Yes 
Arsenic 136 103-169 140 Yes 
Barium 777 660-894 830 Yes 

Beryllium 214 182-246 220 Yes 
Cadmium 424 360-488 450 Yes 
Chromium 331 281-381 360 Yes 

Cobalt 516 439-593 580 Yes 
Copper 242 206-278 270 Yes 
Lead 812 690-934 860 Yes 
Nickel 521 454-592 550 Yes 

Selenium 776 660-892 840 Yes 
Silver 796 677-915 860 Yes 

Thallium 606 501-701 620 Yes 
Vanadium 1070 910-1230 1100 Yes 

Zinc 885 802-974 940 Yes 
1,1,2,2-Tetrachloroethane 

SW8260C 

13.0 10.0-16.6 14 Yes 
1,1,2-Trichloroethane 2.78 2.20-3.36 2.7 Yes 

Benzene 17.0 13.7-20.2 16 Yes 
Trichloroethene 11.6 8.89-13.7 10 Yes 
Vinyl chloride 7.00 4.47-10.2 5.7 Yes 

cis-1,2-Dichloroethene 12.0 9.24-14.8 12 Yes 
bis(2-Ethylhexyl)phthalate SW8270D 15.6 8.10-18.9 16 Yes 

1 Acceptable ranges for PE samples are from Certificates of Analysis included at the end of Appendix B.  

µg/L – micrograms per liter 
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2.9 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, not all of which resulted in data 
qualification.  Discrepancies that did not result in data qualification are not summarized in this 
CDQR, but are discussed in associated ADEC Laboratory Data Review Checklists.  Discrepancies that 
did result in data qualification are detailed below. 

• Several 8260C and 8270D analytes (bulleted below) recovered below the minimum response 
factor (RF) and/or lower control limit in CCV samples associated with all three SDGs.  Results 
for these analytes in associated project samples were qualified (J-) as low estimates based 
upon the low CCV recoveries.  The associated laboratory reports are presented below, but 
analyte recoveries and corresponding QC batches are only presented in the ADEC Laboratory 
Data Review Checklists.  With the exception of n-nitrosodi-n-propylamine, impact to results is 
minor as all detections or non-detect LODs were a minimum of one order of magnitude below 
the ADEC cleanup levels or cleanup levels were not established.  Additionally, none of these 
analytes are contaminants of concern at the OU4 sites.  The affected results for n-nitrosodi-n-
propylamine are non-detect and the LODs are greater than the cleanup level.  However, n-
nitrosodi-n-propylamine is also not a site contaminant of concern and the inadequate 
sensitivity for its analysis was identified in the work plan.  Further discussion is presented in 
associated ADEC Laboratory Data Review Checklists. 

• 2-butanone: 15FWOU407WG through 15FWOU416WG (report 580-48876); 15FWOU424WG 
through 15FWOU426WG (report 580-55009) 

• 2-hexanone: 15FWOU426WG (report 580-55009) 

• 2,4-dinitrophenol: 15FWOU418WG through 15FWOU422WG (report 580-54924); 
15FWOU424WG (report 580-55009) 

• 4-methyl-2-pentanone: 15FWOU424WG through 15FWOU426WG (report 580-55009) 

• 4,6-dinitro-2-methyphenol: 15FWOU418WG through 15FWOU422WG (report 580-54924); 
15FWOU424WG (report 580-55009). 

• bis(2-chloroethoxy)methane: 15FWOU401WG through 15FWOU416WG (report 580-48876) 

• isophorone: 15FWOU401WG through 15FWOU416WG (report 580-48876) 

• n-nitrosodi-n-propylamine: 15FWOU401WG through 15FWOU416WG (report 580-48876); 
15FWOU424WG through 15DWOU426WG (report 580-55009). 

• The VOC CCV associated with analytical batches 206259 and 206347 recovered above the upper 
control limit for dichlorodifluoromethane (report 580-55009).  Consequently, the 
dichlorodifluoromethane results in associated samples 15FWOU424WG through 15FWOU426WG 
were qualified (J+) as potential high estimates.  Impact to data quality is negligible as the 
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affected data are potentially high-biased and four orders of magnitude less than the ADEC 
cleanup level. 

• During the initial analysis of VOC samples 15FWOU407WG and 15FWOU409WG, a saturation of 
target analytes 1,1,2,2-tetrachlorethane, trichloroethene, and cis-1,2-dichloroethene was 
observed (report 580-48876).  To support the initial analysis, the samples were diluted and 
reanalyzed one day outside of the method holding time (the results in which were reported as 
secondary).  Due to the saturation of the analytes in the initial run, the results are qualified (J) 
as potential estimates of unknown bias.  The impact to the project is likely negligible as the 
results are consistent with the concentration ranges observed for these wells since at least 2007 
(AP-5588 and AP-5589, respectively); analytes that have either consistently exceeded the 
cleanup level or that have consistently been less than the cleanup continue to do so for both 
affected wells in this data set. 
 

2.10 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 
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.  Two VOC analytes (1,2,3-trichloropropane and 1,2-dibromoethane (EDB)), one 
SVOC analyte (n-nitrosodi-n-propylamine) and one metal (thallium) analyzed by methods 
SW8260C, SW8270D, and SW6020A, respectively, did not meet applicable ADEC groundwater 
cleanup levels listed in 18 AAC 75.345 in all project samples.  Therefore, the aforementioned 
analytes may not be detected, if present, at the respective cleanup level.  The affected VOC and 
SVOC analytes are not site contaminants of concern and the inadequate analytical sensitivity for 
these analytes were identified in the work plan, so impact to the project is negligible.  Although the 
analysis of thallium is a requirement of the landfill permit, impact to the project is likely negligible 
as thallium has been non-detected or detected only at trace concentrations at this site since 1997. 
 
In addition, SVOC sample 15FWOU424WG required dilution (5x), which effectively elevated LODs 
(report 580-55009).  Consequently, SVOC analytes bis-(2-chloroethyl)ether, dibenzo(a,h) 
anthracene, hexachlorobenzene, and pentachlorophenol have LODs slightly above respective ADEC 
cleanup levels.  Impact to data quality is likely negligible as none of these analytes are 
contaminants of concern and are typically non-detect at this site. 
 
Non-detect results with LODs in excess of the cleanup level are highlighted gray in the analytical 
results table (Table C-2). 
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2.11 Non-ROD COC that Exceeded the Cleanup Level 

One non-Record of Decision (ROD) contaminant, 2,6-dinitrotoluene (2,6-DNT), was detected above 
the ADEC cleanup level in well AP-6532 during the 2015 spring and fall sampling events.  2,6-DNT 
was also detected in the same well during the spring and fall sampling events in 2013, as well as in 
three other wells since 2010.  The 2,6-DNT results exceeding the ADEC groundwater cleanup level 
are summarized in Table B-5 on the following page.   

 
Table B-5 – Non-ROD Analyte Cleanup Level Exceedances 

Year Analyte Cleanup 
Level (µg/L) Well Spring Result 

(µg/L) 
Fall Result 

(µg/L) 

2010 

2,6-Dinitrotoluene 1.3 

AP-8061 0.084 ND (10) 

AP-6132 0.048 ND (9.6) 

2012 AP-5588 no sampling event 
performed 4.2 J 

2013 
AP-6532 

1.7 J / 1.7 J 1.3 J  

2015 3.6 4.8 

 

The source of 2,6-DNT at the Fort Wainwright landfill area cannot be conclusively determined.  
However, common uses of DNT include the manufacturing of munitions, polyurethane polymers, 
and herbicides, which may be associated with the landfill contents.   
 
2,4-DNT and 2,6-DNT are the two most common isomers of the chemical; both of which will 
continue to be monitored on a semi-annual basis (2,4-DNT has not been detected at the site).  
Similar to other site contaminants, 2,6-DNT seems to be contained within the plume and hasn’t 
migrated to the farthest downgradient wells.    
  

2.12 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.  In addition, four 
analytes (3-nitroaniline, 4-chloroaniline, hexachlorocyclopentadiene, and/or 3,3’-dichlorobenzidine) 
were rejected in two to five samples due to LCS/LCSD or MS/MSD recoveries of less than 10 
percent.  Impact to the project is negligible as none of the analytes are OU4 site contaminants of 
concern.   
 
Table B-6 summarizes the qualified 2015 groundwater results associated with the sampling events 
at the OU4 sites, including the associated sample numbers, analytes, and the reason for 
qualification.   
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Table B-6 – Summary of Groundwater Data Qualifications 

SDG Sample Numbers Analytes Qualification Explanation 

580-48876 

15FWOU401WG – 15FWOU407WG 
15FWOU409WG 

 trip blank 15FWOU417WQ 
methylene chloride B Method blank 

contamination 

15FWOU411WG – 15FWOU414WG 3,3’-dichlorobenzidine R MS and MSD 
recovery < 10% 

15FWOU411WG 
15FWOU412WG 4-nitroanaline 

J- 

Low MS and/or MSD 
recovery 15FWOU413WG 

15FWOU414WG 

sec-butylbenzene  
phenol 

benzoic acid 
4-chloroanaline 
3-nitroanaline 
4-nitroanaline 

15FWOU407WG – 15FWOU416WG 2-butanone 

Low CCV recovery 
and/or RF 

15FWOU401WG – 15FWOU416WG 
n-nitrosodi-n-propylamine 

isophorone 
bis(2-chloroethoxy)methane 

15FWOU407WG 
15FWOU409WG 

1,1,2,2-tetrachlorethane 
trichloroethene 

cis-1,2-dichloroethene 

J 

Column saturation 

15FWOU411WG 
15FWOU412WG 

antimony Laboratory duplicate 
imprecision 

methane 
bis(2-ethylhexyl)phthalate Field duplicate 

imprecision 15FWOU413WG 
15FWOU414WG bis(2-ethylhexyl)phthalate 

580-54924 

15FWOU421WG benzyl butyl phthalate 
di-n-butyl phthalate 

B Method blank 
contamination 

15FWOU418WG – 15FWOU422WG diethyl phthalate 

trip blank 15FWOU423WQ methylene chloride 

15FWOU418WG 
15FWOU420WG 

trip blank 15FWOU423WQ 
Naphthalene (8260C) 

15FWOU418WG – 15FWOU422WG 3,3’-dichlorobenzidine  
4-chloroaniline R LCS and/or LCSD 

recovery < 10% 

15FWOU418WG – 15FWOU422WG 

4-nitroaniline 
4,6-dinitro-2-methylphenol 

anthracene 
2,4-dimethylphenol 

hexachlorocyclopentadiene 

J- Low LCS and/or 
LCSD recovery 

15FWOU420WG 
15FWOU421WG 

3-nitroaniline R MS and MCSD 
recoveries < 10% 

2,4-dimethylphenol 
anthracene 

benzo(a)pyrene 
dibenz(a,h)anthracene 
benzo(g,h,i)perylene J- 

Low MS and/or MSD 
recovery 

15FWOU422WG All VOC analytes Low surrogate 
recovery 

15FWOU418WG – 15FWOU422WG 2,4-dinitrophenol 
4,6-dinitro-2-methyphenol Low CCV recovery  
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Table B-6 – Summary of Groundwater Data Qualifications (continued) 

SDG Sample Numbers Analytes Qualification Explanation 

580-54924 

cont’d 

15FWOU421WG butyl benzyl phthalate 

J+ 

High LCS and/or 
LCSD recovery 15FWOU421WG 

15FWOU422WG bis(2-ethylhexyl)phthalate 

15FWOU420WG 
15FWOU421WG 

benzene 
cis-1,2-dichloroethene 

toluene 

High MS and/or  
MSD recovery 

15FWOU420WG naphthalene (8260C) 

15FWOU420WG benzoic acid 

15FWOU421WG 
di-n-butyl phthalate 

butyl benzyl phthalate 
bis(2-ethylhexyl)phthalate 

15FWOU420WG 
15FWOU421WG 

benzene 
cis-1,2-dichloroethene 
benzyl butyl phthalate 

bis-(2-ethylhexyl)phthalate 

J Field duplicate 
imprecision 

580-55009 

15FWOU424WG diethyl phthalate 

B 

Method blank 
contamination 

15FWOU426WG 
carbon disulfide 

methylene chloride 
m&p-xylenes 

15FWOU426WG Naphthalene (8260C) Trip blank 
contamination 

15FWOU424WG 3,3’-dichlorobenzidine 
4-chloroaniline 

R LCS and LCSD 
recovery < 10% 15FWOU425WG 

15FWOU426WG 

4-chloroaniline 
hexachlorocyclopentadiene 

3-nitroaniline 
3,3’-dichlorobenzidine 

15FWOU426WG All VOC analytes 

J- 

Holding time 
discrepancy 

15FWOU424WG 

4-nitroaniline 
4,6-dinitro-2-methylphenol 

anthracene 
2,4-dimethylphenol 

hexachlorocyclopentadiene 
3-nitroaniline 

Low LCS and/or 
LCSD recovery 

15FWOU425WG 
15FWOU426WG 

benzyl alcohol 
2-nitrophenol 

2,4-dimethylphenol 
acenaphthylene 
2,4-dinitrophenol 
2,4-dinitrotoluene 

4-nitroaniline 
4,6-dinitro-2-methylphenol 

n-nitrosodiphenylamine 
anthracene 

benzo(a)pyrene 

15FWOU425WG 
15FWOU426WG 4-methyl-2-pentanone Low MS and/or MSD 

recovery 
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Table B-6 – Summary of Groundwater Data Qualifications (continued) 

SDG Sample Numbers Analytes Qualification Explanation 

580-55009 

cont’d 

15FWOU424WG 
15FWOU425WG 

4-methyl-2-pentanone 

J- Low CCV recovery 
and/or RF 

15FWOU426WG 4-methyl-2-pentanone 
2-hexanone 

15FWOU424WG 
n-nitrosodi-n-propylamine 
4,6-dinitro-2-methylphenol 

2,4-dinitrophenol 

15FWOU425WG 
15FWOU426WG n-nitrosodi-n-propylamine 

15FWOU426WG dichlorodifluoromethane 
methylene chloride 

J+ 

High LCS and/or 
LCSD recovery 

15FWOU424WG bis(2-ethylhexyl)phthalate 

15FWOU425WG 
15FWOU426WG dichlorodifluoromethane 

High MS and/or MSD 
recovery 

15FWOU425WG cadmium 

15FWOU425WG 
15FWOU426WG 

lead 
sulfate 

15FWOU424WG All detected SVOCs High surrogate 
recovery 

15FWOU424WG 
15FWOU425WG dichlorodifluoromethane 

High CCV recovery 
15FWOU426WG dichlorodifluoromethane 

15FWOU426WG benzoic acid 

J 

LCS/LCSD RPD 
exceedance 

15FWOU426WG Naphthalene (8260C) MS/MSD RPD 
exceedance 

15FWOU425WG 
15FWOU426WG 

nitrobenzene 
bis(2-chloroisopropyl)ether 

Field duplicate 
imprecision 

2.13 Completeness 

Completeness scores were calculated for each analytical method employed for the project.  Scores 
were obtained by assigning points to 14 different data quality categories during the review 
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-7.  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 2015 OU4 Monitoring Report. 
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Table B-7 – Completeness Scores for Groundwater Samples 

Data Quality Category 
Points 
VOC 

Points 
SVOC 

Points 
Methane 

Points 
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 9 10 10 10 10 10 
Method Blanks 9 9 10 10 10 10 

Trip Blanks 10 NA 10 NA NA NA 
Equipment Blank NA NA NA NA NA NA 

LCS/LCSD Recovery & RPD 9 7 10 10 10 10 
MS/MSD Recovery & RPD 8 8 10 9 10 9 
Surrogate Recovery 9 10 NA NA NA NA 

Field Duplicate 8 8 9 10 10 10 
ICV/CCV 7 7 10 10 10 10 

Sensitivity (DL/LOD) 9 9 10 10 10 10 
Total Points Received 118 108 119 99 110 109 

Total Points Possible 130 120 120 110 110 110 

Percent Completeness 91 90 99 99 100 99 

 NA – not applicable 
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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:  

 

Vanessa Ritchie 

Project Chemist  12/16/15 

Fort Wainwright Operable Unit 4 04/30/15 

Fairbanks Environmental Services 

TestAmerica Laboratories, Inc. 
Seattle, Washington 580-48876 

108.38.070.03        

Yes; however, EPA Methods 300.0 and RSK-175 are not listed as CS analyses.  

Methane analysis via RSK-175 was subcontracted to TestAmerica of Denver, Colorado.  The 
ADEC CS program does not certify for the RSK-175 method.  However, the laboratory holds an 
ELAP certification for the analysis. 

      

      

Coolers 040902, 040903, and 040904 arrived at the laboratory with a temperature blank reading 
below the acceptable range at 1.1°C, 0.6°C, and 1.7°C, respectively.  Since the samples were 
reportedly received in good condition and the temperatures were above freezing, no data were 
qualified.      
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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:  

 

      

One of two amber bottles for SVOC sample 15FWOU414WG was received at the laboratory 
broken.  The analysis was performed as requested on the remaining bottle, so no data were 
impacted.      

The laboratory noted the broken container and temperature blanks arriving outside the 
recommended temperature range, as discussed above.   

No data were impacted due to the broken container or low temperatures. 

      

The case narrative described method blank contamination, MS/MSD discrepancies, and LCS RPD 
discrepancies, which are discussed below in 6aii, 6biii, and 6biv, respectively.  It also described 
CCV discrepancies and the reanalysis of two samples (performed outside of hold time) for 
confirmation purposes, which are discussed here.  CCV discrepancies for analytes not reported in 
this SDG are not discussed. 
 
The minimum response factor (RF) for 2-butanone was below the lower control limit in the 
continuing calibration verification (CCV) sample associated with VOC analytical batch 187499.  
Consequently, the 2-butanone results in samples 15FWOU407WG through 15FWOU416WG were 
qualified (J-) as potential low estimates.  Although all affected results may be low-biased and are 
non-detect, impact to the project is negligible as the LODs are four orders of magnitude less than 
the ADEC cleanup level and 2-butanone has historically been non-detect in the wells at this site. 
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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:  

The VOC CCV associated with analytical batch 187499 recovered above the upper control limit (± 
20% recovery or drift) for 4-methyl-2-pentanone (31.1%) and 2-hexanone (24.6%).  All associated 
project samples were reanalyzed with analytical batch 187506 for 4-methyl-2-pentanone and 2-
hexanone with acceptable batch QC; 4-methyl-2-pentanone and 2-hexanone results are reported 
from the reanalysis. 
 
The minimum RFs for n-nitrosodi-n-propylamine, isophorone, and bis(2-chloroethoxy)methane 
were below the lower control limit in the CCV sample associated with SVOC analytical batch 
186869.  Consequently, the results of the aforementioned analytes in samples 15FWOU401WG 
through 15FWOU416WG were qualified (J-) as potential low estimates.  Although the results for 
isophorone and bis(2-chloroethoxy)methane are potentially low-biased and are non-detect or at 
trace concentrations, impact to data quality is negligible as the RF failures are not significant and 
the LODs are three orders of magnitude less than the ADEC cleanup level or a cleanup level has 
not been established.  All results for n-nitrosodi-n-propylamine are also non-detect, but the LODs 
are slightly greater than the cleanup level.  However, n-nitrosodi-n-propylamine is not a site 
contaminant of concern and the inadequate sensitivity for its analysis was identified in the work 
plan.     
 
The SVOC CCV associated with analytical batch 186869 recovered marginally above the upper 
control limit (± 20% recovery or drift) for hexachlorocyclopentadiene (+20.4%).  
Hexachlorocyclopentadiene was non-detect in associated samples, so data qualification due to the 
high-biased recovery was not necessary. 
 
During the initial analysis of VOC samples 15FWOU407WG and 15FWOU409WG, a saturation 
of target analytes 1,1,2,2-tetrachlorethane, trichloroethene, and cis-1,2-dichloroethene was 
observed.  To support the initial analysis, the samples were diluted and reanalyzed one day outside 
of the method holding time (the results in which were reported as secondary).  Due to the saturation 
of the analytes in the initial run, the results are qualified (J) as potential estimates of unknown bias.  
The impact to the project is likely negligible as the results are consistent with the concentration 
ranges observed for these wells since at least 2007 (AP-5588 and AP-5589, respectively); analytes 
that have either consistently exceeded the cleanup level or that have consistently been less than the 
cleanup continue to do so for both affected wells in this data set.   

      

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. 
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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:  

 
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:  

 

      

No soil samples were included in this report. 

Analytical sensitivity was evaluated to verify that LODs met the applicable cleanup level for non-
detect results.  Two VOC analytes (1,2,3-trichloropropane and 1,2-dibromoethane (EDB)), one 
SVOC analyte (n-nitrosodi-n-propylamine) and one metal (thallium) analyzed by methods 
SW8260C, SW8270D, and SW6020A, respectively, did not meet applicable ADEC groundwater 
cleanup levels listed in 18 AAC 75.345 in all project samples.  Therefore, the aforementioned 
analytes may not be detected, if present, at the respective cleanup level.  The affected VOC and 
SVOC analytes are not site contaminants of concern and the inadequate analytical sensitivity for 
these analytes were identified in the work plan, so impact to the project is negligible.  Although the 
analysis of thallium is a requirement of the landfill permit, impact to the project is likely negligible 
as thallium has been non-detected or detected only at trace concentrations at this site since 1997. 
 
Non-detect analytes with LODs reported above cleanup levels are identified with gray highlight in 
the analytical results table (Table C-2)  

See discussion above in 5d. 
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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: 

 
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:  

 

No method blank results were above the LOQ; however, one analyte did have detections below the 
LOQ. 
 
Methylene chloride was detected in the method blank sample contained in extraction batch 187340 
at a concentration below the LOQ (report 580-48876).  Methylene chloride (a common laboratory 
contaminant) was detected at concentrations less than ten-times that of the method blank in 
associated samples 15FWOU401WG through 15FWOU407WG, 15FWOU409WG, and trip blank 
sample 15FWOU417WQ.  These results were qualified (B) as potential laboratory cross-
contamination.  Impact to project data is negligible as the methylene chloride detections were less 
than the ADEC cleanup level. 

See discussion above in 6aii. 

      

See discussion above in 6aii. 

No project MS/MSD was reported in VOC extraction batch 187340.  Potential matrix interference 
in this batch could not be evaluated; however, accuracy was assessed from LCS recovery and 
precision was evaluated from the LCS/LCSD RPD.  The batch contained the following 7 project 
samples and 1 trip blank: 15FWOU401WG through 15FWOU407WG, 15FWOU409WG, and trip 
blank sample 15FWOU417WQ.      
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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: 

 

See discussion in 6bv below. 

See discussion in 6bv below.      

The VOC LCS/LCSD sample contained in extraction batch 187499 had an acetone RPD (25%) 
that exceeded the criterion (20%) (report 580-48876).  The individual LCS and LCSD recoveries 
met the acceptance criterion.  Acetone was not detected in associated samples so qualifications 
were not applied. 
 
The VOC MSD prepared from sample 15FWOU413WG recovered marginally below the lower 
control limit (77%) for sec-butylbenzene (76%) (report 580-48876).  Consequently, the sec-
butylbenzene result of the parent sample and associated field duplicate sample (15FWOU414WG) 
was qualified (J-) as a potential low estimate.  Impact to data quality is negligible as the failure was 
marginal, the MS recovery was within limits, and the affected result is more than two orders of 
magnitude less than the ADEC cleanup level. 
 
The SVOC MS and MSD prepared from sample 15FWOU411WG recovered below the lower 
control limit for 4-nitroanaline (45%/53% vs. 70%), 3,3’-dichlorobenzidine (0%/0% vs. 27%), and 
bis(2-ethylhexyl)phthalate (-32%/-11% vs. 55%) (report 580-48876).  4-Nitroanaline also exceeded 
the RPD criterion due to the recovery failures.  Consequently, the 4-nitroanaline result of the parent 
sample as associated field duplicate sample (15FWOU412WG) was qualified (J-) as a potential 
low estimate.  Impact to the project was negligible as the analyte does not have an established 
ADEC cleanup level.  The 3,3’-dichlorobenzidine result was rejected (qualified ‘R’) in the field 
duplicate pair as the result was non-detect and the recoveries were <10%.  Impact to the project is 
negligible as the analyte is not a site contaminant of concern.  The recovery criteria was not 
applicable for bis(2-ethylhexyl)phthalate as the sample result was greater than the spike 
concentrations. Additionally, the following analytes exceeded the MS/MSD RPD criterion:  1,3-
dichlorobenzene (21%), 4-nitroaniline (27%), hexachloroethane (21%), benzoic acid (39%), 
hexachlorobutadiene (22%), hexachlorocyclopentadiene (59%), 4-nitrophenol (36%), 4,6-dinitro-2-
methylphenol (25%), N-nitrosodiphenylamine (28%), hexachlorobenzene (23%), anthracene 
(21%), and benzo[k]fluoranthene (24%).  These aforementioned analytes were all non-detect in the 
parent sample so qualifications were not applied. 
 
 



Version 2.7                                                    Page 7 of 12                                                                       1/10 

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:  

 

The SVOC MS and/or MSD prepared from sample 15FWOU413WG recovered below the lower 
control limit for phenol (64% vs. 65%), benzoic acid (-3% vs. 20%), 4-chloroanaline (28% vs. 
33%), 3-nitroanaline (35%/27% vs. 41%), 4-nitroanaline (42%/39% vs. 70%), and 3,3’-
dichlorobenzidine (0%/0% vs. 27%) (report 580-48876).  Benzoic acid and 3-nitroanaline also 
exceeded the RPD criterion due to the recovery failures.  Consequently, the results for the 
aforementioned analytes (except for 3,3’-dichlorobenzidine) of the parent sample and associated 
field duplicate sample (15FWOU414WG) were qualified (J-) as potential low estimates.  Impact to 
the project was negligible as the analytes are non-detect with LODs a minimum of four orders of 
magnitude less than the ADEC cleanup level or do not have an established ADEC cleanup level.  
The 3,3’-dichlorobenzidine result was rejected (qualified ‘R’) in the field duplicate pair as the 
result was non-detect and the recoveries were less than 10%.  Impact to the project is negligible as 
the analyte is not a site contaminant of concern.  In addition, the MS/MSD recovered above the 
upper control limit for 4-nitrophenol (188%/175% vs. 145%); however, the analyte was not 
detected in the parent sample so no data were qualified.  The MS sample recovered below the 
lower limit and the MSD recovered above the upper limit for bis(2-ethylhexyl)phthalate, but the 
recovery criteria were not applicable as the sample result was greater than the spike concentrations.  
Bis(2-ethylhexyl)phthalate also exceeded the MS/MSD RPD criterion but no data were qualified 
because the concentration in the parent sample was non detect. 
 
The MS/MSD samples prepared from 15FWOU411WG and 15FWOU413WG exceeded the 
recovery criteria for methane (report 580-48876).  The methane results of the parent samples were 
greater than the spike concentrations, so recovery criteria were not applicable.   
 
Antimony marginally exceeded the RPD criterion (20%) for the laboratory duplicate of sample 
15FWOU411WG (21%).  Consequently, the antimony result for this sample was qualified (J) as a 
potential estimate due to imprecision.  The impact to data quality is negligible as the RPD 
exceedance is marginal and the result is one order of magnitude less than the ADEC cleanup level.  
Moreover, a field duplicate sample (15FWOU412WG) was also collected on this well (AP-8063) 
and the field duplicate sample pair had an acceptable RPD value.      

      

See discussion above in 6biii. 
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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:  

  

 
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: 

      

All recoveries were acceptable.  Qualifications were not necessary. 

All recoveries were acceptable.  Qualifications were not necessary. 

      

Trip blank sample 15FWOU417WQ was included in cooler 040901. 

No trip blank results were above the LOQ; however, methylene chloride was detected in trip blank 
sample 15FWOU417WQ at a concentration below the LOQ.  The detection was associated with 
laboratory cross-contamination as discussed in the Method Blank section (6aii) of this review.  No 
further qualifications were applied. 

No samples are affected by the detection in the trip blank sample because the detection is 
associated with method blank contamination (see discussion above in 6diii). 

Data quality was not affected due to trip blank contamination (see discussion above in 6diii). 
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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:  

Two field duplicate samples were collected for the thirteen groundwater primary samples 
associated with this work order. 

Sample 15FWOU412WG was a field duplicate of 15FWOU411WG (Landfill). 
Sample 15FWOU414WG was a field duplicate of 15FWOU413WG (CAT Shed [Bldg 1191] 
Leach Field). 
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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 15FWOU411WG 
(primary) Qualifier 15FWOU412WG 

(Field Duplicate) Qualifier RPD Comparison 
Criteria Met? 

Sulfate E300.0 4.6   4.3   7 Yes 

Methane RSK175 2100  1500   33 No 

Iron SW6010C 23000   24000   4 Yes 

Antimony SW6020A 0.63 J 0.55 J 14 Yes 

Arsenic SW6020A 4.3 J 4.2 J 2 Yes 

All results for the field duplicate sample pair 15FWOU411WG/15FWOU412WG were 
comparable (RPD ≤ 30%), with the exception of methane, cadmium, selenium, silver, thallium, and 
bis(2-ethylhexyl)phthalate.  If detected, the results for cadmium, selenium, silver, and thallium 
were less than the LOQ and are considered estimated values (J flagged), so no additional flagging 
was applied.  The methane and bis(2-ethylhexyl)phthalate results of the field duplicate pair 
(identified in gray highlight) were qualified (J) as estimates due to imprecision.  Impact to bis(2-
ethylhexyl)phthalate data quality is likely negligible as the affected results are within the 
concentration range observed for this well (AP-8063) and both results are below the ADEC 
cleanup level.  Bis(2-ethylhexyl)phthalate has exceeded the cleanup level in this well in 2011 (15 
µg/L) and 2006 (7.4 µg/L), and monitoring of this analyte will continue.  The methane results are 
similar to historic concentrations, and the analyte is not a site contaminant of concern and does not 
have an established ADEC cleanup level. 
  
All results for the field duplicate sample pair 15FWOU413WG/15FWOU414WG were 
comparable (RPD ≤ 30%), with the exception of lead, di-n-butyl phthalate, nitrobenzene, bis(2-
chloroethoxy)methane, and bis(2-ethylhexyl)phthalate. If detected, the results of lead, di-n-butyl 
phthalate, nitrobenzene, and bis(2-chloroethoxy)methane were less than the LOQ and are 
considered estimated values (J flagged), so no additional flagging was applied.  The bis(2-
ethylhexyl)phthalate results of the field duplicate pair were qualified (J) as estimates due to 
imprecision.  Impact to data quality is likely negligible as the affected results are below the ADEC 
cleanup level and this analyte has not historically exceeded the cleanup level in this well (AP-
10257MW) since sampling began in 2012.   
 
All detected results for the primary and field duplicate samples are shown in the tables 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 using 
LODs but the comparison criterion is not applicable.  Units are mg/L for sulfate and μg/L for 
remaining analytes. 
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Barium SW6020A 140   140   0 Yes 

Beryllium SW6020A ND [1.3]  ND [1.3]  0 Yes 

Cadmium SW6020A ND [0.3]  0.22 J 31 Not Applicable 

Chromium SW6020A 4.6   5.4   16 Yes 

Cobalt SW6020A 1 J 0.98 J 2 Yes 

Copper SW6020A 5.9 J 5.7 J 3 Yes 

Lead SW6020A 3.7   3.7   0 Yes 

Nickel SW6020A 3.7 J 4.2 J 13 Yes 

Selenium SW6020A ND [4]  ND [0.35]  168 Not Applicable 

Silver SW6020A ND [0.35]  ND [2.5]  151 Not Applicable 

Thallium SW6020A ND [2.5]  ND [10]  120 Not Applicable 

Vanadium SW6020A 7.9 J 8.5 J 7 Yes 

Zinc SW6020A 38   41   8 Yes 

1,1,2,2-Tetrachloroethane SW8260C ND [0.5]  ND [0.5]  0 Yes 

1,1,2-Trichloroethane SW8260C ND [0.5]  ND [0.5]  0 Yes 

Trichloroethene (TCE) SW8260C 0.78 J 0.72 J 8 Yes 

Vinyl chloride SW8260C ND [0.5]  ND [0.5]  0 Yes 

cis-1,2-Dichloroethene SW8260C 4.5   4.6   2 Yes 

bis-(2-Ethylhexyl)phthalate SW8270D 2.8 J 5.7   68 No 

 
 
 

Analyte Method 15FWOU413WG 
(primary) Qualifier 15FWOU414WG 

(Field Duplicate) Qualifier RPD Comparison 
Criteria Met? 

Sulfate E300.0 22   23   4 Yes 

Methane RSK175 2300   2500   8 Yes 

Iron SW6010C 2400   2500   4 Yes 

Antimony SW6020A 1.3 J 1.1 J 17 Yes 

Arsenic SW6020A 1.5 J 1.6 J 6 Yes 

Barium SW6020A 160   170   6 Yes 

Beryllium SW6020A ND(1.3)  ND(1.3)  0 Yes 

Cadmium SW6020A 0.32 J 0.38 J 17 Yes 

Chromium SW6020A 2.2   2   10 Yes 

Cobalt SW6020A 22   23   4 Yes 

Copper SW6020A 9.9 J 8.1 J 20 Yes 

Lead SW6020A 0.19 J ND(0.5)  90 Not Applicable 

Nickel SW6020A 60   66   10 Yes 

Selenium SW6020A ND(4)  ND(4)  0 Yes 

Silver SW6020A ND(0.35)  ND(0.35)  0 Yes 

Thallium SW6020A ND(2.5)  ND(2.5)  0 Yes 

Vanadium SW6020A ND(10)  ND(10)  0 Yes 

Zinc SW6020A 30 J 35   15 Yes 

1,1,2,2-Tetrachloroethane SW8260C ND(0.5)  ND(0.5)  0 Yes 

1,1,2-Trichloroethane SW8260C ND(0.5)  ND(0.5)  0 Yes 

4-Isopropyltoluene SW8260C ND(2)  1.7 J 16 Yes 

Benzene SW8260C 14   14   0 Yes 

Isopropylbenzene SW8260C 0.65 J 0.69 J 6 Yes 

Trichloroethene (TCE) SW8260C ND(1)  ND(1)  0 Yes 

Vinyl chloride SW8260C ND(0.5)  ND(0.5)  0 Yes 

Xylene, Isomers m & p SW8260C 0.34 J 0.33 J 3 Yes 

cis-1,2-Dichloroethene SW8260C 3.1   3.3   6 Yes 
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cis-1,3-Dichloropropene SW8260C ND(0.5)  ND(0.5)  0 Yes 

sec-Butylbenzene SW8260C 0.74 J 0.71 J 4 Yes 

trans-1,2-Dichloroethene SW8260C 0.51 J 0.57 J 11 Yes 

3/4-Methylphenol Coelution SW8270D 0.12 J 0.1 J 18 Yes 

Benzoic acid SW8270D 9.9   7.9   22 Yes 

Benzyl butyl phthalate SW8270D 0.24 J 0.32 J 29 Yes 

Di-n-butyl phthalate SW8270D 0.12 J 0.33 J 93 Not Applicable 

Nitrobenzene SW8270D ND(0.19)  0.13 J 38 Not Applicable 

Phenol SW8270D 0.55 J 0.56 J 2 Yes 

bis-(2-Chloroethoxy)methane SW8270D ND(0.19)  0.12 J 45 Not Applicable 

bis-(2-Ethylhexyl)phthalate SW8270D 2.1 J 4.1   65 No  

 
 

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: 
 

 
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:  

No data quality or usability was affected by the field duplicates. 

No equipment blank was required because the wells were sampled with a peristaltic pump 
employing dedicated Teflon-lined tubing at each well. 

No equipment blank was required. 

Not applicable. 

Not applicable. 

Sample results reported below the LOQ are flagged (J) as estimated values. 
 
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:  

 

Vanessa Ritchie 

Project Chemist  01/04/2016 

Fort Wainwright Operable Unit 4 12/30/2015 

Fairbanks Environmental Services 

TestAmerica Laboratories, Inc. 
Seattle, Washington 580-54924 

108.38.070.03        

Yes; however, EPA Methods 300.0 and RSK-175 are not listed as CS analyses.  

Methane analysis via RSK-175 was subcontracted to TestAmerica of Denver, Colorado.  The 
ADEC CS program does not certify for the RSK-175 method.  However, the laboratory holds an 
ELAP certification for the analysis. 

      

      

Coolers 110901, 110902, and 110903 arrived at the laboratory with a temperature blank reading 
below the acceptable range at 0.7°C, 1.3°C, and 0.9°C, respectively.  Since the samples were 
reportedly received in good condition and the temperatures were above freezing, no data were 
qualified.      
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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 noted the temperature blanks arriving outside the recommended temperature range, 
as discussed above.   

No data were impacted due to low temperatures. 

      

The case narrative described method blank contamination, MS/MSD discrepancies, and LCS 
discrepancies, which are discussed below in 6aii, 6biii, and 6biv, respectively.  It also described 
CCV discrepancies and the re-analysis of select VOC and SVOC samples, which are discussed 
here.  CCV discrepancies for analytes not reported in this SDG are not discussed. 
 
One VOC sample (15FWOU422WG; batch 206259) and five SVOC samples (15FWOU418WG 
through 15FWOU422WG; batch 208232) were re-extracted and re-analyzed 3 and 32 days outside 
of method holding times, respectively, due to QC issues associated with the initial runs.  Since the 
initial runs were performed within holding time, these results are reported as primary and were 
qualified as appropriate due to QC discrepancies.  In all but one case (discussed on the following 
page), the results of the two runs are similar (most analytes are non-detect with a few at trace 
concentrations of one to five orders of magnitude less than ADEC cleanup levels).  The case 
narrative describes CCV discrepancies associated with the VOC and SVOC re-analysis batches; 
however, these discrepancies are not discussed here as the results are considered secondary. 
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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:  

As stated above, the results of the VOC and SVOC initial and re-analysis runs are similar, with the 
exception of the bis(2-ethylhexyl)phthalate results for field duplicate sample 15FWOU421WG.  
The result in the initial run exceeded the ADEC cleanup level (6 μg/L) at a concentration of 14 
μg/L, and the result from the re-analysis run was non-detect (LOD = 2.2 μg/L).  The bis(2-
ethylhexyl)phthalate results of the initial and re-analysis runs for the primary sample 
(15FWOU420WG) were both non-detect.  Since bis(2-ethylhexyl)phthalate has not previously 
exceeded the cleanup level in this well (AP-10257MW), and since both results for the primary 
sample were non-detect, it is assumed that the elevated concentration of the field duplicate sample 
from the initial run is erroneous.  However, the results from the initial run are reported as primary 
as the samples from the re-analysis were extracted 32 days outside of holding time.  Moreover, a 
high-biased LCS recovery of bis(2-ethylhexyl)phthalate is associated with the initial analytical 
batch, which further suggests that the bis(2-ethylhexyl)phthalate result for 15FWOU421WG is 
high-biased.  Consequently, the result was qualified (J+), as further discussed in section 6bv.      
 
The VOC CCV associated with analytical batch 206058 recovered above the upper control limit (± 
20% recovery or drift) for dichlorodifluoromethane (+70.9%), chloromethane (+23.9%), vinyl 
chloride (+28.7%), bromomethane (+28.9%), acetone (+35.6%), and 2-butanone (+26.5%).  
Additionally, the ending CCV for this batch recovered above the upper control limit for 
dichlorodifluoromethane (+98.6%).  The aforementioned analytes were non-detect in associated 
samples, so data qualification due to the high-biased recovery was not applicable. 
 
The VOC CCV associated with analytical batch 206157 recovered above the upper control limit (± 
20% recovery or drift) for dichlorodifluoromethane (+31.8%) and acetone (+25.3%).  The 
aforementioned analytes were non-detect in associated samples, so data qualification due to the 
high-biased recovery was not applicable. 
 
The SVOC ending CCV associated with analytical batch 206278 recovered below the lower 
control limit (± 50% recovery or drift) for 2,4-dinitrophenol (-75.9%) and 4,6-dinitro-2-
methyphenol (-54.7%).  Consequently, there analytes were qualified (J-) in associated samples 
15FWOU418WG through 15FWOU422WG. Although the affected results are non-detected and 
potentially low-biased, impact to the project is negligible as analytes had acceptable recoveries in 
the CCV sample, plus neither analyte is a site contaminant of concern.      

      

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. 
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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:  

 
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:  

 

All primary data from analytical batches were performed within holding times.  One VOC and one 
SVOC re-analysis batches were performed 2 and 32 days outside of holding time, respectively; 
however, the results from these batches are reported as secondary.  See 4b for further discussion.  

No soil samples were included in this report. 

Analytical sensitivity was evaluated to verify that LODs met the applicable cleanup level for non-
detect results.  Two VOC analytes (1,2,3-trichloropropane and 1,2-dibromoethane (EDB)), one 
SVOC analyte (n-nitrosodi-n-propylamine) and one metal (thallium) analyzed by methods 
SW8260C, SW8270D, and SW6020A, respectively, did not meet applicable ADEC groundwater 
cleanup levels listed in 18 AAC 75.345 in all project samples.  Therefore, the aforementioned 
analytes may not be detected, if present, at the respective cleanup level.  The affected VOC and 
SVOC analytes are not site contaminants of concern and the inadequate analytical sensitivity for 
these analytes were identified in the work plan, so impact to the project is negligible. Although the 
analysis of thallium is a requirement of the landfill permit, impact to the project is likely negligible 
as thallium has been non-detected or detected only at trace concentrations at this site since 1997. 
 
Non-detect analytes with LODs reported above cleanup levels are identified with gray highlight in 
the analytical results table (Table C-2)  

See discussion above in 5d. 
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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: 

 
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) 

No method blank results were above the LOQ; however, a few analytes did have detections below 
the LOQ. 
 
Benzyl butyl phthalate, di-n-butyl phthalate, and diethyl phthalate were detected in the method 
blank sample contained in SVOC extraction batch 205525 at concentrations below the LOQ (report 
580-54924).  These analytes were detected in the samples listed below at concentrations less than 
five-times that of the method blank and were qualified (B) as potential laboratory cross-
contamination.  Impact to results is negligible as the affected results are approximately four orders 
of magnitude less than the ADEC cleanup level. 
- benzyl butyl phthalate: 15FWOU421WG 
- di-n-butyl phthalate: 15FWOU421WG 
- diethyl phthalate: 15FWOU418WG through 15FWOU422WG 
 
Methylene chloride and naphthalene were detected in the method blank sample contained in VOC 
extraction batch 20658 at concentrations below the LOQ (report 580-54924).  These analytes were 
detected in the samples listed below at concentrations less than five-times (ten-times for methylene 
chloride) that of the method blank and were qualified (B) as potential laboratory cross-
contamination.  Impact to results is negligible as the affected results are less than the ADEC 
cleanup level. 
- methylene chloride:  trip blank sample 15FWOU423WQ 
- naphthalene:  15FWOU418WG, 15FWOU420WG, and trip blank sample 15FWOU423WQ 

See discussion above in 6aii. 

      

See discussion above in 6aii. 

No project MS/MSD was reported in VOC extraction batch 206157.  Potential matrix interference 
in this batch could not be evaluated; however, accuracy was assessed from the LCS recovery and 
precision was evaluated from the LCS/LCSD RPD.  The batch contained the following 4 project 
samples: 15FWOU418WG (trans-1,2-dichloroethene and cis-1,2-dichloroethene only), 
15FWOU419WG, 15FWOU421WG, and 15FWOU422WG.      
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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: 

 

      

See discussion in 6bv below.  Discrepancies associated with secondary data (re-analysis VOC 
batch 206259 and SVOC batch 208232) are not discussed. 

See discussion in 6bv below.  Discrepancies associated with secondary data (re-analysis VOC 
batch 206259 and SVOC batch 207870) are not discussed.      

The VOC LCS and/or LCSD sample contained in extraction batch 206058 recovered above the 
upper control limit for dichlorodifluoromethane (188%/217% vs. 152%), vinyl chloride (148% vs. 
137%), carbon disulfide (136% vs. 133%), methylene chloride (132% vs. 124%), trans-1,2-
dichloroethene (132% vs. 124%), cis-1,2-dichloroethene (124% vs. 123%), 1,1,1-trichloroethane 
(132% vs. 131%), 1,1,2-trichloroethane (120% vs. 119%), chlorobenzene (119%/119% vs. 118%), 
n-propylbenzene (131% vs. 126%), 2-chlorotoluene (125% vs. 122%), 4-chlorotoluene (129% vs. 
122%), and 1,3-dichlorobenzene (121% vs. 119%) (report 580-54924).  Additionally, the following 
analytes had RPD values greater than the control limit (20%), but had acceptable LCS and LCSD 
recoveries: acetone (26%), 2-butanone (33%), 4-methyl-2-pentanone (34%), 2-hexanone (29%), 
1,1,2,2-tetrachloroethane, and 1,2-dibromo-3-chloropropane (28%) (report 580-54924).  All 
aforementioned analytes were non-detect in associated samples so no data qualifications were 
applied. 
 
The VOC LCS and LCSD sample contained in extraction batch 206157 recovered above the upper 
control limit for dichlorodifluoromethane (168%/193% vs. 152%) and the following analytes had 
RPD values greater than the control limit (20%), but had acceptable LCS and LCSD recoveries:  
acetone (36%), 2-butanone (40%), 4-methyl-2-pentanone (35%), 2-hexanone (29%), 1,1,2,2-
tetrachloroethane (22%), and 1,2-dibromo-3-chloropropane (33%) (report 580-54924).  All 
aforementioned analytes were non-detect in associated samples so no data qualifications were 
applied.  
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The SVOC LCS and/or LCSD sample contained in extraction batch 205525 recovered outside 
control limits for several analytes, and the RPD for select analytes also exceeded the criterion due 
to these recovery failures (report 580-54924).  Low recoveries were noted for 4-nitroaniline 
(62%/59% vs. 70%), 4,6-dinitro-2-methylphenol (24%/35% vs. 44%), anthracene (46%/44% vs. 
57%), 3,3’-dichlorobenzidine (3%/2% vs. 27%), 2,4-dimethylphenol (24% vs. 31%), 4-
chloroaniline (2%/1% vs. 33%), hexachlorocyclopentadiene (14%/14% vs. 20%), and 3-
nitroaniline (38%/10% vs. 41%).  All results for 3,3’-dichlorobenzidine and 4-chloroaniline in 
associated samples (15FWOU418WG through 15FWOU422WG) were rejected (qualified “R”) 
due to recoveries below 10%.  Neither analyte is a site contaminant of concern so impact to the 
project is negligible.  The remaining aforementioned analytes (4-nitroaniline, 4,6-dinitro-2-
methylphenol, anthracene, 2,4-dimethylphenol, hexachlorocyclopentadiene, and 3-nitroaniline) 
were qualified (J-) in associated samples (15FWOU418WG through 15FWOU422WG) as potential 
low estimates; however, impact to the project is negligible as the results are either non-detect with 
LODs two to five orders of magnitude less than ADEC cleanup levels or cleanup levels are not 
established.  High recoveries were noted for butyl benzyl phthalate (150% vs. 134%) and bis(2-
ethylhexyl)phthalate (204% vs. 135%).  Consequently, detected analytes were qualified (J+) as 
high estimates in associated project samples, which included the butyl benzyl phthalate result for 
sample 15FWOU421WG and the bis(2-ethylhexyl)phthalate result for samples 15FWOU421WG 
and 15FWOU422WG.  Impact to the potentially high-biased butyl benzyl phthalate result for 
sample 15FWOU421WG and the bis(2-ethylhexyl)phthalate result for sample 15FWOU422WG is 
negligible as the results are less than the cleanup levels.  However, the high-biased bis(2-
ethylhexyl)phthalate LCS recovery may have adversely impacted the result for sample 
15FWOU421WG, which was detected at a concentration (14 µg/L) exceeding the ADEC cleanup 
level (6 µg/L).  Moreover, sample 15FWOU421WG is a field duplicate of primary sample 
15FWOU420WG and bis(2-ethylhexyl)phthalate was non-detect in the primary sample.  
Additionally, 2,4-dinitrophenol (35%) and 2-nitrophenol (27%) had RPD values greater than the 
control limit (20%), but had acceptable LCS and LCSD recoveries.  Neither analyte was detected 
in associated samples so no data qualifications were applied. 
 
The VOC MS and/or MSD prepared from sample 15FWOU420WG recovered above the upper 
control limit for several analytes (see pages 89 and 90 of PDF report 580-48876).  However, with 
the exception of the four analytes discussed below, these analytes were not detected in the parent 
sample, so no data qualifications were applied.  The elevated recoveries of benzene (153%/129% 
vs. 120%), cis-1,2-dichloroethene (154%/130% vs. 123%), toluene (144%/122% vs. 121%), and 
naphthalene (132% vs. 128%) resulted in qualification (“J+”-flags) of the detected concentrations 
in the parent sample and associated field duplicate sample (15FWOU421WG) (note that 
naphthalene was not detected in the field duplicate sample). With the exception of benzene, the 
affected results were potentially high-biased and several times below ADEC cleanup levels, so 
impact to the project is negligible.  The impact to benzene data is also negligible as benzene has 
exceeded the ADEC cleanup level in this well (AP-10257MW) during five out of six sampling 
events since the well was installed in 2012. 
 
The thallium MS prepared from sample 15FWOU420WG recovered above the upper control limit 
(report 580-54924).  However, since the sample result was non-detect for thallium, no data 
qualification was applied. 



Version 2.7                                                    Page 8 of 12                                                                       1/10 

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? 

The SVOC MS and/or MSD prepared from sample 15FWOU420WG recovered outside control 
limits for several analytes, and the RPD for select analytes also exceeded the criterion due to these 
recovery failures (report 580-54924).  Low recoveries were noted for 2,4-dimethylphenol 
(26%/29% vs. 31%), 3-nitroaniline (0%/0% vs. 41%), 4-nitroaniline (18%/11% vs.70%), 
anthracene (34%/38% vs. 57%), 3,3’-dichlorobenzidine (0%/0% vs. 27%), benzo(a)pyrene 
(37%/42% vs. 54%), dibenz(a,h)anthracene (47% vs. 51%), and benzo(g,h,i)perylene (49% vs. 
50%).  The 4-nitroaniline and 3,3’-dichlorobenzidine results in the parent sample and associated 
field duplicate (15FWOU421WG) have been rejected due to LCS/LCSD recovery discrepancies, as 
discussed above.  Moreover, the 3-nitroaniline results in these samples are rejected (qualified “R”) 
due to MS/MSD recoveries below 10%.  The remaining analytes exhibiting low MS/MSD 
recoveries (2,4-dimethylphenol, anthracene, benzo(a)pyrene, dibenz(a,h)anthracene, and 
benzo(g,h,i)perylene) were qualified (J-) as potential low estimates in the parent sample and 
associated field duplicate sample (15FWOU421WG).  The impact to data quality is likely 
negligible as the affected results are either non-detect with LODs one to five orders of magnitude 
less than ADEC cleanup levels or cleanup levels are not established.  High MS and/or MSD 
recoveries were noted for benzoic acid (178%/170% vs. 140%), pentachlorophenol (145%/146% 
vs. 138%), di-n-butyl phthalate (136% vs. 127%), butyl benzyl phthalate (158%/156% vs. 134%), 
and bis(2-ethylhexyl)phthalate (147% vs. 135%).  Pentachlorophenol was not detected in the parent 
or field duplicate sample, so no data qualifications were applied.  The detected results for the 
remaining analytes in the parent sample and/or associated field duplicate sample were qualified 
(J+) as potential high-estimates as follows:  15FWOU420WG (benzoic acid) and 15FWOU421WG 
(di-n-butyl phthalate, butyl benzyl phthalate, and bis(2-ethylhexyl)phthalate).  Impact to the 
benzoic acid, di-n-butyl phthalate, and butyl benzyl phthalate data is negligible as the affected 
results are a minimum of four orders of magnitude less than ADEC cleanup levels.  However, the 
affected bis(2-ethylhexyl)phthalate result is more than two times the ADEC cleanup level.  Note 
that the batch also contained a high-biased LCS recovery of bis(2-ethylhexyl)phthalate, which was 
further discussed on the previous page.  Additionally, 2,4-dinitrophenol and 4,6-dinitro-2-
methylphenol had RPD values greater than the control limit (20%), but had acceptable MS and 
MSD recoveries.  Neither analyte was detected in associated samples so no data qualifications were 
applied. 
 
The methane MS and MSD prepared from sample 15FWOU420WG recovered outside the control 
limits (report 580-54924).  However, the sample result was greater than the spike concentration so 
recovery criteria were not applicable.  No data qualifications were applied. 

      

See discussion above in 6biii. 
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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:  

  

 
iii. All results less than PQL? 
Yes No NA (Please explain.)  Comments:  

 
iv. If above PQL, what samples are affected? 

VOC surrogate 1,2-dichloroethane-d4 recovered below control limits (81-119%) in sample 
15FWOU422WG (77%) (report 580-54924).  Consequently, all VOCs in the sample were qualified 
(J-) due to the low surrogate recovery.  Impact to the data is likely negligible as the failure was 
marginal, 4 of 5 surrogates had acceptable recoveries, and VOC results are consistent with recent 
concentrations for this well (AP-6530). 

 

See discussion above in 6cii. 

      

Trip blank sample 15FWOU423WQ was included in cooler 110901. 

No trip blank results were above the LOQ; however, methylene chloride and naphthalene were 
detected in trip blank sample 15FWOU423WQ at concentrations equal to or below the LOQ.  The 
detections were associated with laboratory cross-contamination as discussed in the Method Blank 
section (6aii) of this review.  No further qualifications were applied. 

No samples are affected by the detection in the trip blank sample because the detection is 
associated with method blank contamination (see discussion above in 6diii). 
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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:  

Data quality was not affected due to trip blank contamination (see discussion above in 6diii). 

One field duplicate sample was collected for the four primary groundwater samples associated 
with this work order. 

Sample 15FWOU421WG was a field duplicate of 15FWOU420WG (AP-10257MW). 

All results for the field duplicate sample pair 15FWOU420WG/15FWOU421WG were 
comparable (RPD ≤ 30%), with the exception of benzene, naphthalene, toluene, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, benzyl butyl phthalate, phenol, and bis(2-
ethylhexyl)phthalate.  The results for toluene, trans-1,2-dichloroethene, and phenol in both samples 
were less than the LOQ and are considered estimated values (J-flagged), so no additional flagging 
was applied.  The detected naphthalene result in the primary sample is attributed to method blank 
contamination, so no additional flagging was applied.  The remaining analytes (benzene, cis-1,2-
dichloroethene, benzyl butyl phthalate, and bis-(2-ethylhexyl)phthalate) were qualified (J) as 
potential estimates due to imprecision.  The imprecision of all four analytes may be due to matrix 
interference as suggested by the high-biased MS/MSD recoveries.  Moreover, high-biased LCS 
recoveries were noted for benzyl butyl phthalate and bis-(2-ethylhexyl)phthalate, as discussed in 
section 6bv.   
 
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 using 
their LODs but the comparison criterion is not applicable.  Units are mg/L for sulfate and μg/L for 
remaining analytes. 
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Analyte Method Units 15FWOU420WG 

(primary) Qualifier 15FWOU421WG 
(Field Duplicate) Qualifier RPD Comparison 

Criteria Met? 

Sulfate E300.0 mg/L 270  270  0 Yes 
Methane RSK175 μg/L 2700  2300  16 Yes 

Iron SW6010C μg/L ND(360)  ND(360)  0 Yes 
Antimony SW6020A μg/L 1.9 J 1.8 J 5 Yes 

Arsenic SW6020A μg/L ND(4)  ND(4)  0 Yes 
Barium SW6020A μg/L 200  200  0 Yes 

Beryllium SW6020A μg/L ND(1.3)  ND(1.3)  0 Yes 

Cadmium SW6020A μg/L 1.1 J 0.99 J 11 Yes 
Chromium SW6020A μg/L 1.2 J 1 J 18 Yes 

Cobalt SW6020A μg/L 26  26  0 Yes 
Copper SW6020A μg/L 15  15  0 Yes 
Lead SW6020A μg/L ND(0.5)  ND(0.5)  0 Yes 

Nickel SW6020A μg/L 77  75  3 Yes 
Selenium SW6020A μg/L ND(4)  ND(4)  0 Yes 

Silver SW6020A μg/L ND(0.35)  ND(0.35)  0 Yes 
Thallium SW6020A μg/L ND(2.5)  ND(2.5)  0 Yes 

Vanadium SW6020A μg/L ND(10)  ND(10)  0 Yes 
Zinc SW6020A μg/L 68  68  0 Yes 

1,1,2,2-Tetrachloroethane SW8260C μg/L ND(0.50  ND(0.50)  0 Yes 

1,1,2-Trichloroethane SW8260C μg/L ND(0.50  ND(0.50)  0 Yes 

Benzene SW8260C μg/L 7.4 J+ 5.3 J+ 33 No 

Naphthalene SW8260C μg/L 0.60 J,B ND(1.0)  50 Not Applicable 

Toluene SW8260C μg/L 1.6 J,J+ 1.1 J,J+ 37 Not Applicable 

Trichloroethene (TCE) SW8260C μg/L ND(1.0)  ND(1.0)  0 Yes 

Vinyl chloride SW8260C μg/L ND(0.50)  ND(0.50)  0 Yes 

cis-1,2-Dichloroethene SW8260C μg/L 3.1 J+ 1.9 J+ 48 No 

trans-1,2-Dichloroethene SW8260C μg/L ND(0.50)  0.30 J 50 Not Applicable 

3&4-Methylphenol Coelution SW8270D μg/L 0.38 J 0.51 J 29 Yes 

Benzoic acid SW8270D μg/L 0.94 J,J+ ND(1.0)  6 Yes 

Benzyl butyl phthalate SW8270D μg/L ND(0.42)  0.64 J+ 42 No 

Di-n-butyl phthalate SW8270D μg/L ND(0.21)  0.28 J,J+ 29 Yes 

Diethyl phthalate SW8270D μg/L 0.33 J 0.29 J 13 Yes 

Phenol SW8270D μg/L 0.26 J 0.16 J 48 Not Applicable 

bis-(2-Ethylhexyl)phthalate SW8270D μg/L ND(2.1)  14  148 No 

Diethyl phthalate SW8270D μg/L 0.22 J 0.20 J 10 Yes 

 
 
 

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

Comments: 

 
See discussion above in 6eiii. 
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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: 
 

 
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:  

No equipment blank was required because the wells were sampled with a peristaltic pump 
employing dedicated Teflon-lined tubing at each well. 

No equipment blank was required. 

Not applicable. 

Not applicable. 

Sample results reported below the LOQ are flagged (J) as estimated values. 
 
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:  

 

Vanessa Ritchie 

Project Chemist  01/06/2016 

Fort Wainwright Operable Unit 4 12/18/2015 

Fairbanks Environmental Services 

TestAmerica Laboratories, Inc. 
Seattle, Washington 580-55009 

108.38.070.03        

Yes; however, EPA Methods 300.0 and RSK-175 are not listed as CS analyses.  

Methane analysis via RSK-175 was subcontracted to TestAmerica of Denver, Colorado.  The 
ADEC CS program does not certify for the RSK-175 method.  However, the laboratory holds an 
ELAP certification for the analysis. 

      

      

Coolers 111001 and 111002 arrived at the laboratory with a temperature blank reading below the 
acceptable range at 0.4°C and 0.3°C, respectively.  Since the samples were reportedly received in 
good condition and the temperatures were above freezing, no data were qualified.      
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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 noted the temperature blanks arriving outside the recommended temperature range, 
as discussed above.   

No data were impacted due to low temperatures. 

      

The case narrative described method blank contamination, as well as MS/MSD, LCS/LSCS,  
laboratory duplicate, surrogate, and sample holding time discrepancies, which are discussed below 
in 6aii, 6biii, 6biv, 6cii, and 5b, respectively.  It also described CCV discrepancies, which are 
discussed here.  CCV discrepancies for analytes not reported in this SDG are not discussed. 
 
The VOC CCV associated with analytical batch 206157 recovered above the upper control limit (± 
20% recovery or drift) for dichlorodifluoromethane (+31.8%) and acetone (+25.3%).  The 
aforementioned analytes were non-detect in associated samples, so data qualification due to the 
high-biased recovery was not applicable. 
 
The VOC CCV associated with analytical batch 206259 recovered above the upper control limit (± 
20% recovery or drift) for dichlorodifluoromethane (+36.9%).  Consequently, the 
dichlorodifluoromethane results in associated samples 15FWOU424WG and 15FWOU425WG 
were qualified (J+) as potential high estimates.  Impact to data quality is negligible as the affected 
data are potentially high-biased and four orders of magnitude less than the ADEC cleanup level. 
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The VOC CCV associated with analytical batch 206259 recovered below the lower control limit (± 
20% recovery or drift) for 4-methyl-2-pentanone (-22.6%).  Consequently, the 4-methyl-2-
pentanone results in associated samples 15FWOU424WG and 15FWOU425WG were qualified (J-) 
as potential low estimates.  Impact to data quality is negligible as the failure is marginal and the 
affected data are non-detect with LODs three orders of magnitude less than the ADEC cleanup 
level.  Moreover, a reporting limit standard was analyzed and the target analyte was detected. 
 
The VOC CCV associated with analytical batch 206347 recovered above the upper control limit (± 
20% recovery or drift) for dichlorodifluoromethane (+36.5%).  Consequently, the 
dichlorodifluoromethane result in associated sample 15FWOU426WG was qualified (J+) as a 
potential high estimate.  Impact to data quality is negligible as the affected datum is potentially 
high-biased and four orders of magnitude less than the ADEC cleanup level. 
 
The VOC CCV associated with analytical batch 206347 recovered below the lower control limit (± 
20% recovery or drift) for 4-methyl-2-pentanone (-22.6%) and 2-hexanone (-21.5%).  
Consequently, the 4-methyl-2-pentanone and 2-hexanone results in associated sample 
15FWOU426WG were qualified (J-) as potential low estimates.  Impact to data quality is 
negligible as the failure is marginal and the affected data are non-detect with an LOD three orders 
of magnitude less than the ADEC cleanup level or a cleanup level is not established.  Moreover, a 
reporting limit standard was analyzed and the target analytes were detected. 
 
The minimum response factor (RF) for n-nitrosodi-n-propylamine was below the control limit in 
the CCV sample associated with SVOC analytical batch 206278.  Consequently, the n-nitrosodi-n-
propylamine result in sample 15FWOU424WG was qualified (J-) as a potential low estimate.  The 
affected result for n-nitrosodi-n-propylamine is non-detect and the LOD is greater than the cleanup 
level.  However, n-nitrosodi-n-propylamine is not a site contaminant of concern and the inadequate 
sensitivity for its analysis was identified in the work plan. 
 
The SVOC closing CCV associated with analytical batch 206278 recovered above the upper 
control limit (± 50% recovery or drift) for benzoic acid (+69.8%).  The aforementioned analyte was 
non-detect in associated samples, so data qualification due to the high-biased recovery was not 
applicable. 
 
The SVOC closing CCV associated with analytical batch 206278 recovered below the lower 
control limit (± 50% recovery or drift) for 4,6-dinitro-2-methylphenol (-54.7%) and 2,4-
dinitrophenol (-75.9%).  Consequently, the 4,6-dinitro-2-methylphenol and 2,4-dinitrophenol 
results in associated sample 15FWOU424WG were qualified (J-) as potential low estimates.  
Impact to data quality is negligible as neither analyte is a site contaminant of concern and the 
affected results are non-detect with a LOD one order of magnitude less than the cleanup level or a 
cleanup level is not established.     
 
The minimum response factor (RF) for n-nitrosodi-n-propylamine was below the control limit in 
the CCV sample associated with SVOC analytical batch 206553.  Consequently, the n-nitrosodi-n-
propylamine result in samples 15FWOU425WG and 15FWOU426WG were qualified (J-) as 
potential low estimates.  The affected results for n-nitrosodi-n-propylamine are non-detect and the 
LODs are greater than the cleanup level.  However, n-nitrosodi-n-propylamine is not a site 
contaminant of concern and the inadequate sensitivity for its analysis was identified in the work 
plan.      
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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:  

 

      

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. 

      

VOC sample 15FWOU426WG was analyzed 1 day outside of holding time.  Consequently, all 
VOC results for sample 15FWOU426WG were qualified (J-) as potential low estimates.  Impact to 
data is negligible as sample 15FWOU426WG is a field duplicate of sample 15FWOU425WG 
(which was analyzed within holding time) and all VOC analytes met the field duplicate comparison 
criteria of 30% RPD.  See section 6eiii for field duplicate data comparisons. 
 
VOC sample 15FWOU425WG was analyzed in batch 206259 within the method-specified holding 
time; however, the analysis of a MS/MSD on that sample was not performed within holding time.  
The laboratory re-analyzed the sample and performed a MS/MSD in subsequent batch 206347, but 
the analysis was performed 1 day outside of holding time.  The two sets of results from the parent 
samples are comparable and the results for the analysis performed within holding time are reported.   

No soil samples were included in this report. 
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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:  

 

Analytical sensitivity was evaluated to verify that LODs met the applicable cleanup level for non-
detect results.  Two VOC analytes (1,2,3-trichloropropane and 1,2-dibromoethane (EDB)), one 
SVOC analyte (n-nitrosodi-n-propylamine) and one metal (thallium) analyzed by methods 
SW8260C, SW8270D, and SW6020A, respectively, did not meet applicable ADEC groundwater 
cleanup levels listed in 18 AAC 75.345 in all project samples.  Therefore, the aforementioned 
analytes may not be detected, if present, at the respective cleanup level.  The affected VOC and 
SVOC analytes are not site contaminants of concern and the inadequate analytical sensitivity for 
these analytes were identified in the work plan, so impact to the project is negligible. Although the 
analysis of thallium is a requirement of the landfill permit, impact to the project is likely negligible 
as thallium has been non-detected or detected only at trace concentrations at this site since 1997. 
 
In addition, SVOC sample 15FWOU424WG required dilution (5x), which effectively elevated 
LODs.  Consequently, SVOC analytes bis-(2-chloroethyl)ether, dibenzo(a,h) anthracene, 
hexachlorobenzene, and pentachlorophenol have LODs slightly above respective ADEC cleanup 
levels.  Impact to data quality is likely negligible as none of these analytes are contaminants of 
concern and are typically non-detect at this site.  
 
Non-detect analytes with LODs reported above cleanup levels are identified with gray highlight in 
the analytical results table (Table C-2)  

See discussion above in 5d. 
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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: 

 

No method blank results were above the LOQ; however, a few analytes did have detections below 
the LOQ. 
 
SVOC analytes benzyl butyl phthalate, di-n-butyl phthalate, and diethyl phthalate were detected in 
the method blank sample contained in extraction batch 205525 at concentrations below the LOQ 
(report 580-55009).  Neither benzyl butyl phthalate nor di-n-butyl phthalate were detected in 
associated project samples, so these data were not qualified.  Diethyl phthalate was detected in 
sample 15FWOU424WG at a concentration less than five-times that of the method blank and the 
result was qualified (B) as potential laboratory cross-contamination.  Impact to the result is 
negligible as the affected result is approximately four orders of magnitude less than the ADEC 
cleanup level. 
 
VOC analytes carbon disulfide, methylene chloride and m&p-xylenes were detected in the method 
blank sample contained in extraction batch 206347 at concentrations below the LOQ (report 580-
55009).  Carbon disulfide, methylene chloride and m&p-xylenes were detected in associated 
sample 15FWOU426WG at concentrations less than five-times (ten-times for methylene chloride) 
that of the method blank and were qualified (B) as potential laboratory cross-contamination.  
Impact to results is negligible as the affected results are less than the ADEC cleanup level. 
 

See discussion above in 6aii. 

      

See discussion above in 6aii. 
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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:  

 

No project MS/MSD was reported in VOC batches 206157 and 206259.  Potential matrix 
interference in the aforementioned VOC batches could not be evaluated; however, batch accuracy 
and precision were assessed from the LCS and LCSD.  The batches contained the following 3 
project samples: 15FWOU424WG, 15FWOU425WG, and trip blank sample 15FWOU427WQ.   
 
A project-specific MS/MSD sample was performed in SVOC extraction batch 205525; however, 
the parent sample is associated with a different SDG and the results were discussed in preceding 
report 580-54924.  Additionally, a MS/MSD sample was analyzed in SVOC extraction batch 
205802, but the spike compounds were inadvertently omitted during the extraction process.  Batch 
accuracy and precision was evaluated from the LCS and LCSD.  The batch contained samples 
15FWOU425WG and 15FWOU426WG. 

No OU4 project MS/MSD was reported in sulfate batch 206699.  The laboratory analyzed a 
MS/MSD in the batch but on another client’s sample.  Although potential matrix interference could 
not be evaluated in this batch; batch accuracy and precision were assessed from the LCS and 
LCSD.  The batch contained sample 15FWOU426WG.        

See discussion in 6bv below.   

See discussion in 6bv below.        
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v. If %R or RPD is outside of acceptable limits, what samples are affected? 
Comments: 

 

The VOC LCS and LCSD sample contained in extraction batch 206157 recovered above the upper 
control limit for dichlorodifluoromethane (168%/193% vs. 152%) and the following analytes had 
RPD values greater than the control limit (20%), but had acceptable LCS and LCSD recoveries:  
acetone (36%), 2-butanone (40%), 4-methyl-2-pentanone (35%), 2-hexanone (29%), 1,1,2,2-
tetrachloroethane (22%), and 1,2-dibromo-3-chloropropane (33%) report 580-55009).  All 
aforementioned analytes were non-detect in associated samples so no data qualifications were 
applied.  
 
The VOC LCS and LCSD sample contained in extraction batch 206347 recovered above the upper 
control limit for dichlorodifluoromethane (186%/202% vs. 152%) and methylene chloride 
(126%/136% vs. 124%) (report 580-55009).  The results of the aforementioned analytes in 
associated sample 15FWOU426WG were qualified (J+) as potential high estimates.  Impact to the 
data is negligible as the results are potentially high-biased and are less than respective ADEC 
cleanup levels. 
 
The SVOC LCS and/or LCSD sample contained in extraction batch 205525 recovered outside 
control limits for several analytes, and the RPD for select analytes also exceeded the criterion due 
to these recovery failures (report 580-55009).  Low recoveries include 4-nitroaniline (62%/59% vs. 
70%), 4,6-dinitro-2-methylphenol (24%/35% vs. 44%), anthracene (46%/44% vs. 57%), 3,3’-
dichlorobenzidine (3%/2% vs. 27%), 2,4-dimethylphenol (24% vs. 31%), 4-chloroaniline (2%/1% 
vs. 33%), hexachlorocyclopentadiene (14%/14% vs. 20%), and 3-nitroaniline (38%/10% vs. 41%).  
All results for 3,3’-dichlorobenzidine and 4-chloroaniline in associated sample 15FWOU424WG 
were rejected (qualified “R”) due to recoveries below 10%.  Neither analyte is a site contaminant of 
concern so impact to the project is negligible.  The remaining aforementioned analytes (4-
nitroaniline, 4,6-dinitro-2-methylphenol, anthracene, 2,4-dimethylphenol, 
hexachlorocyclopentadiene, and 3-nitroaniline) were qualified (J-) in associated sample 
15FWOU424WG as potential low estimates; however, impact to the project is negligible as the 
results are either non-detect with LODs two to five orders of magnitude less than ADEC cleanup 
levels or cleanup levels are not established.  High recoveries include butyl benzyl phthalate (150% 
vs. 134%) and bis(2-ethylhexyl)phthalate (204% vs. 135%).  Bis(2-ethylhexyl)phthalate also had a 
RPD value (58%)  greater than the control limit (20%).  Consequently, the bis(2-
ethylhexyl)phthalate result for associated sample 15FWOU424WG was qualified (J+) as a 
potential high estimate.  The affected bis(2-ethylhexyl)phthalate result may have been adversely 
impacted by the high-biased LCS recovery as the recovery was two times the spiked amount and 
the result in the sample is three times the cleanup level.  However, bis(2-ethylhexyl)phthalate also 
exceeded in this well (AP-6532) during the spring 2015 sampling event (and prior to that exceeded 
in 2009).  Butyl benzyl phthalate was not detected in the associated project sample, so no data were 
qualified.  Additionally, 2,4-dinitrophenol (35%) and 2-nitrophenol (27%) had RPD values greater 
than the control limit (20%), but had acceptable LCS and LCSD recoveries.  Neither analyte was 
detected in the associated sample so no data qualifications were applied. 
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The SVOC LCS and/or LCSD sample contained in extraction batch 205802 recovered below the 
lower control limit for several analytes, and the RPD for select analytes also exceeded the criterion 
due to these recovery failures (report 580-55009).  Low recoveries include benzyl alcohol (5% vs. 
31%), 2-nitrophenol (26%/35% vs. 47%), 2,4-dimethylphenol (25% vs. 31%), 4-chloroaniline 
(2%/2% vs. 33%), hexachlorocyclopentadiene (7%/9% vs. 20%), acenaphthylene (29%/31% vs. 
41%), 3-nitroaniline (5%/6% vs. 41%), 2,4-dinitrophenol (11%/12% vs. 23%), 2,4-dinitrotoluene 
(41% vs. 57%), 4-nitroaniline (47%/45% vs. 70%), 4,6-dinitro-2-methylphenol (6%/13% vs. 44%), 
n-nitrosodiphenylamine (42%/36% vs. 51%), anthracene (22%/19% vs. 57%), 3,3’-
dichlorobenzidine (2%/2% vs. 27%), and benzo(a)pyrene (19%/15% vs. 54%).  All results for 4-
chloroaniline, hexachlorocyclopentadiene, 3-nitroaniline, and 3,3’-dichlorobenzidine in associated 
samples 15FWOU425WG and 15FWOU426WG were rejected (qualified “R”) due to recoveries of 
both the LCS and LCSD samples being below 10%.  The remaining aforementioned analytes 
(benzyl alcohol, 2-nitrophenol, 2,4-dimethylphenol, acenaphthylene, 2,4-dinitrophenol, 2,4-
dinitrotoluene, 4-nitroaniline, 4,6-dinitro-2-methylphenol, n-nitrosodiphenylamine, anthracene, and 
benzo(a)pyrene) were qualified (J-) as potential low estimates in associated samples 
15FWOU425WG and 15FWOU426WG; however, impact to the project is negligible as the 
analytes are not site contaminants of concern, and the affected results are either detected at trace 
concentrations (or are non-detect) with LODs one to six orders of magnitude less than ADEC 
cleanup levels or cleanup levels are not established.  Additionally, 2-methylphenol (22%) and 
benzoic acid (26%) had RPD values greater than the control limit (20%), but had acceptable LCS 
and LCSD recoveries.  Consequently, the detected benzoic acid result in associated sample 
15FWOU426WG was qualified (J) as a potential estimate due to batch imprecision.  Impact to the 
affected benzoic acid datum is negligible as the failure was not significant and the affected result is 
five orders of magnitude less than the ADEC cleanup level.  2-Methylphenol was not detected in 
associated samples so no data qualifications were applied. 
 
The VOC MS and/or MSD prepared from sample 15FWOU425WG recovered above the upper 
control limit for dichlorodifluoromethane (225%/183% vs. 152%) and vinyl chloride (155% vs. 
137%), and the RPD for vinyl chloride also exceeded the criterion due to the recovery failure 
(report 580-55009).  Consequently, the detected results of dichlorodifluoromethane in the parent 
sample and associated field duplicate sample (15FWOU426WG) were qualified (J+) as potential 
high estimates.  Impact to data quality is negligible as the affected results are four orders of 
magnitude less than the ADEC cleanup level.  Vinyl chloride was not detected in the parent 
sample, so no data were qualified.  Moreover, 4-methyl-2-pentanone (55%) recovered below the 
lower control limit (67%), which resulted in data qualification (“J-“ flags) of the field duplicate 
pair.  Impact to 4-methyl-2-pentanone data quality is negligible as the failure was not significant 
and the affected results were non-detect with LODs four orders of magnitude less than the cleanup 
level.  Additionally, chloromethane (21%), acetone (26%), 2,2-dichloropropane (25%), 2-butanone 
(41%), 4-methyl-2-pentanone (48%), 2-hexanone (31%), 1,1,1,2-tetrachloroethane (23%), 1,1,2,2-
tetrachloroethane (30%), 1,2,3-trichloropropane (23%), 1,2-dibromo-3-chloropropane (43%), 
1,2,4-trichlorobenzene (29%), 1,2,3-trichlorobenzene (40%), and naphthalene (48%) had RPD 
values greater than the control limit (20%), but had acceptable MS and MSD recoveries.  Of the 
aforementioned analytes, only naphthalene was detected (not in the parent sample but in the 
associated field duplicate).  Consequently, the naphthalene result in field duplicate sample 
15FWOU426WG was qualified (J) as a potential estimate.  Impact to naphthalene data quality is 
negligible as the detection was three orders of magnitude less than the ADEC cleanup level.   
 
The methane MS and MSD prepared from sample 15FWOU425WG recovered outside the control 
limits (report 580-55009).  However, the sample result was greater than the spike concentration so 
recovery criteria were not applicable.  No data qualifications were applied. 
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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:  

 

The sulfate MS and MSD prepared from sample 15FWOU425WG recovered above the upper 
control limit (111%/112% vs. 110%) (report 580-55009).  Consequently, the sulfate result in parent 
sample and associated field duplicate sample (15FWOU426WG) were qualified (J+) as potentially 
high-biased estimates.  Impact to data is negligible as the recovery exceedances were marginally 
above control limits and the sulfate results from this well (AP-6535) are consistent with historical 
concentrations. 
 
The metals MSD prepared from sample 15FWOU425WG recovered above the upper control limit 
for cadmium (118% vs. 115%), lead (116% vs. 115%), and thallium (118% vs. 116%) (report 580-
55009).  Consequently, detected results for cadmium and lead were qualified (J+) as potential high 
estimates in the parent sample and associated field duplicate sample (15FWOU426WG), as 
indicated below.  Impact to the data quality is negligible as the recovery exceedances were 
marginal and the affected data are less than the respective ADEC cleanup level.  Thallium was not 
detected in either sample, so no data were qualified due to the high recovery. 
- cadmium: 15FWOU425WG 
- lead:  15FWOU425WG and 15FWOU426WG  
 
Cadmium exceeded the 20% RPD limit for the laboratory duplicate of sample 15FWOU425WG 
(51%) (report 580-55009).  The cadmium results were less than the LOQ and are considered 
estimated values (J flagged), so no additional flagging was applied.  Impact to data was minor as 
the higher of the two results was reported and it is an order of magnitude below the cleanup level. 

      

See discussion above in 6biii. 

      

SVOC surrogate terphyenyl-d14 recovered above the upper control limits (134%) in sample 
15FWOU424WG (140%) (report 580-55009).  Consequently, all detected SVOC analytes in the 
sample were qualified (J+) as potential high estimates.  Impact to the data is likely negligible as the 
surrogate recovery failure was marginal, and 5 of 6 surrogates had acceptable recoveries. 
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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:  

  

 
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: 

 

 

See discussion above in 6cii. 

      

Trip blank sample 15FWOU427WQ was included in cooler 111001. 

No trip blank results were above the LOQ; however, methylene chloride and naphthalene were 
detected in trip blank sample 15FWOU427WQ at concentrations below the LOQ.  Both methylene 
chloride and naphthalene were detected in associated sample 15FWOU426WG.  However, the 
methylene chloride detected in sample 15FWOU426WG was also detected in the associated 
method blank sample, thus the result was qualified in method blank section 6aii.  No further 
methylene chloride qualifications were applied due to the trip blank detection. Naphthalene was 
detected in sample 15FWOU426WG at a concentration within five-times that of the trip blank 
sample and was consequently qualified (B) as potential cross-contamination.  Impact to the project 
was negligible as the affected datum is approximately three orders of magnitude less than the 
ADEC cleanup level.   

See discussion above in 6diii. 

See discussion above in 6diii. 
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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:  

Analyte Method Units 15FWOU425WG 
(primary) Qualifier 15FWOU426WG 

(Field Duplicate) Qualifier RPD Comparison 
Criteria Met? 

Sulfate E300.0 mg/L 18 J 18  0 Yes 

Methane RSK175 μg/L 1600 J 1300  21 Yes 
Iron SW6010C μg/L 29000  30000  3 Yes 

Antimony SW6020A μg/L ND(1)  ND(1)  0 Yes 

One field duplicate sample was collected for the two primary groundwater samples associated with 
this work order. 

Sample 15FWOU426WG was a field duplicate of 15FWOU425WG (AP-6535). 

All results for the field duplicate sample pair 15FWOU425WG/15FWOU426WG were 
comparable (RPD ≤ 30%), with the exception of methylene chloride, naphthalene, toluene, m&p-
xylenes, nitrobenzene, and bis(2-chloroisopropyl)ether.  The results for methylene chloride, 
naphthalene, toluene, and m&p-xylenes in both samples were less than the LOQ and are considered 
estimated values (J flagged), so no additional flagging was applied.  The nitrobenzene and bis(2-
chloroisopropyl)ether results of the field duplicate pair (identified in gray highlight) were qualified 
(J) as potential estimates due to imprecision.  Neither analyte was detected in the primary sample 
but both were detected in the field duplicate sample at concentrations slightly above the LOQ.  
Impact to the project is negligible as neither analyte is a site contaminant of concern and the results 
were one order of magnitude below the ADEC cleanup level or a cleanup level has not been 
established.   
 
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. 
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Arsenic SW6020A μg/L 2.4 J 2.2 J 9 Yes 
Barium SW6020A μg/L 270  270  0 Yes 

Beryllium SW6020A μg/L ND(1.3)  ND(1.3)  0 Yes 
Cadmium SW6020A μg/L 0.27 J ND(0.3)  11 Yes 
Chromium SW6020A μg/L 1.6 J 1.3 J 21 Yes 

Cobalt SW6020A μg/L ND(0.6)  ND(0.6)  0 Yes 
Copper SW6020A μg/L ND(7.5)  ND(7.5)  0 Yes 

Lead SW6020A μg/L 0.52 J 0.39 J 29 Yes 
Nickel SW6020A μg/L ND(5)  ND(5  0 Yes 

Selenium SW6020A μg/L ND(4)  ND(4  0 Yes 
Silver SW6020A μg/L ND(0.35)  ND(0.35)  0 Yes 

Thallium SW6020A μg/L ND(2.5)  ND(2.5)  0 Yes 

Vanadium SW6020A μg/L ND(10)  ND(10)  0 Yes 
Zinc SW6020A μg/L ND(20)  ND(20)  0 Yes 

1,1,2,2-Tetrachloroethane SW8260C μg/L ND(0.50)  ND(0.50)  0 Yes 

1,1,2-Trichloroethane SW8260C μg/L ND(0.50)  ND(0.50)  0 Yes 

1,2-Dichloroethane SW8260C μg/L 0.39 J 0.42 J 7 Yes 

Benzene SW8260C μg/L 3.4 J 3.4  0 Yes 

Carbon disulfide SW8260C μg/L ND(0.50)  0.47 J 6 Yes 

Dichlorodifluoromethane SW8260C μg/L 0.78 J 0.69 J 12 Yes 

Methylene chloride SW8260C μg/L ND(2.0)  1.3 J 42 Not Applicable 

Naphthalene SW8260C μg/L ND(1.0)  0.38 J 90 Not Applicable 

Toluene SW8260C μg/L ND(1.0)  0.54 J 60 Not Applicable 

Trichloroethene (TCE) SW8260C μg/L 0.60 J 0.59 J 2 Yes 

Vinyl chloride SW8260C μg/L ND(0.50)  ND(0.50)  0 Yes 

Xylene, Isomers m & p SW8260C μg/L 0.21 J 0.32 J 42 Not Applicable 

cis-1,2-Dichloroethene SW8260C μg/L 33 J 33  0 Yes 

trans-1,2-Dichloroethene SW8260C μg/L 3.3 J 3.0  10 Yes 

Benzoic acid SW8270D μg/L ND(0.99)  1.0 J 1 Yes 

Nitrobenzene SW8270D μg/L ND(0.20)  1.7  158 No 

Phenol SW8270D μg/L 0.25 J 0.32 J 25 Not Applicable 

bis(2-Chloroisopropyl)ether SW8270D μg/L ND(0.20)  0.57  96 No 

bis-(2-Ethylhexyl)phthalate SW8270D μg/L ND(2.0)  ND(2.1)  5 Yes 

 
 
 

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). 

See discussion above in 6eiii. 

No equipment blank was required because the wells were sampled with a peristaltic pump 
employing dedicated Teflon-lined tubing at each well. 
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 Yes  No NA (Please explain.)  Comments:  
 

i. All results less than PQL? 

Yes   No NA (Please explain.)  Comments: 
 

 
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:  

No equipment blank was required. 

Not applicable. 

Not applicable. 

Sample results reported below the LOQ are flagged (J) as estimated values. 
 
No other data flags/qualifiers were used.  
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April23, 2015

Vanessa Ritchie
Fairbanks Environmental Services
3538 International Street
Fairbanks, AK 99701

Dear Vanessa:

Enclosed please find the certification documentation for the whole volume double blind performance
evaluation samples. The samples were shipped on April 8, 2015 via FedEx Priority over-night
service to your attention. The ERA project number corresponding to these samples is 0319-15-03.

Thank you for choosing ERA for this project. If you have any questions or if we can be of any further
assistance please do not hesitate to call.

enclosures
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Sincerely,,fu
Chad Lane
Chemist

16341 TableMountainPkwg ¡ Golden,C080403 E 800.372.0122 t 303.431.8454 I fax303.421.0159 r www.eraqc.com
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A Waters Compang ERA, A waters company

Sample ldentification and Chain of Gustody Form

Condition of Contents

Relinquishe d bv: f U- / Date/Time: ß-¿/t - 2.or 16"

Received by: Date/Time:

Relinquished by: Date/Tirne:

Received by: Date/TÍme:

Relinquished by: DateÆime:

Received by: Date/Time:

&àERA
to: Fairbanks Envi ices I Ship from: ERA, A Waters Company

3538 lnternationalStreet | 16341 Table Mountain Parkway
Fairbanks, AK 99701 I Colden, CO 80403

Phone; 907-452-2450 I Phone: 800-372-0122o1303-431-8454
Fax: I Fax: 3A3-421-0159

Attention: Vanessa Ritchíe I Contact: Chad Lane

Sample
Description

Sample
ldentification

Sample
Date

Sample
Tvoe

#oI
Containers Preservative

VOCs bv 82608 031 9-1 5-03.1 j4tagn5 Aqueous 3x40mL HCt
SVOC's 0319-15-03.2 04108t15 Aqueous 2x 1L None
Metals 0319-15-03.3 04t08t15 Aqueous 2x250 mL HNO3

ì634T TableMountainPkwg r Gotden,C080403 r 800.372.0122 t 303.43.l .9454 r fax303.421.0159 r www.eraqc.com
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A Waters Compang

Reference Materials

. Certificate of Analysis .

Product:
Gatalog Number:
Lot No.
Certificate lssue Date:
Expiration Date:
Revision Number:

CERTIFICATION

:

, Parameter

Benzene

.Carbon tetrachloride

'Chlorobenzene
1 ,2-Dichlorobenzene

1 ,4-Dichlorobenzene

1 ,2-Dichloroethane

I , 1-Dichloroethylene

, cis-1,2-Dichloroetñylene

. trans-1,2-Dichloroethylene

I 1 ,2-Dichloropropane

;Ethylbenzene

Methylene chloride (Dichloromethane)

Styrene

1,1,2,2-T elrachloroethane*

. Tetrachloroethylene

,Toluene
t 1,2,4-T richlorobe nzen e

1, 1, 1 -Trichloroethane

1, 1,2-T richloroeth an e

;Trichloroethylene

Vinyl chloride

;m-Xylene

m&p-Xylene
'o-Xylene

¡p-Xylene

Xylenes, total

WatRrM Supply Regulated Volatiles
703/093
031 9-1 5-03.1
April23,2015
NA
Original

Gertified
Valuer

ug/L

17.0

6.37

3.75

7.49

19.7

12.4

8.90

12.0

11.2

3.09

11.6

10.1

4.23

13.0

8.49

8.00

17.7

6.34

2.78

11.6

7.00

6.99

15.1

11.7

8.13

26.8

Uncertainty2
o/o

0.636

0.652

1.53

2.14

0.638

1.29

1.02

1.02

1.02

0.952

3.11

1.02

0.778

1.61

0.652

0.652

0.78;,4

0.652

4.60

1.02

2.12

0.652

3.56

1.02

1.02

0.924

QC Performance
Acceptance Limits3

¡¡g/L

13.7 - 20.2

4.56 - 7.96

3.03 - 4.50

5.87 - 9.06

10.2 - 16.6

9.91 - 15.3

6.50 - 11.7

9.24 - 14.8

8.61 - 13.9

2.48 - 3.71

9.12 - 14.2

7.34 - 12.6

3.27 - 5.29

10.0 - 16.6

6.04 - 10.1

6.34 - 9.44

11.7 - 21.9

4.76 - 7.73

2.20 - 3.36

8.89 - 13.7

4.47 - 10.2

5.49 - 8.53

11.9 - 18.4

9.20 - 14.3

6.39 - 9.92

21.1 - 32.7

PT Performance
Acceptance Limits4

Fg/L

13.6 - 20.4

3.82 - 8.92

2.25 - 5.25

4.49 - 10.5

11.0 - 16.4

9.92 - 14.9

5.34 - 12.5

9.60 - 14.4

8.96 - 13.4

1.85 - 4.33

9.28 - 13.9

8.08 - 12.1

2.54 - 5.92

NA

5.09 - 1 1.9

4.80 - 11.2

14.2 - 21.2

3.80 - 8.88

1.67 - 3.89

9.28 - 13.9

4.20 - 9.80

21.4 - 32.2

www.eraqc,com
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L6347 Table Mountain Pkwy. Golden, CO 80403 . T: 800.372.0122' 303.43L8454 .



Reference Materials

' Certificate of Analysis .

ANALYTICAL VER¡FIGATION

Parameter

Benzene
Carbon tetrachloride
Chlorobenzene
I ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichloroethane
1 ,1-Dichloroethylene
cis- 1,2-Dichloroethylene .

trans- 1,2-Dichloroethylene
1 ,2-Dichloropropane
Ethylbenzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethylene
Toluene
1,2,4 -f richloro be nze ne
'1 ,1 ,I -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethylene
Vinyl chloride
m-Xylene
m&p-Xylene
o-Xylene
p-Xylene
Xylenes, total

Gertified Valuer Proficiency Testing Study NIST Traceability

ug/L

17.0
6.37
3.75
7.49
13.7
12.4
8.90
12.0
11.2
3.09
11.6
10.1
4.23
8.49
8.00
17.7
6.34
2.78
11.6
7.00
6.99
15.1
11.7
8.13
26.8

Mean
t¡g/L

17.5
6.39

8.61
18.1

3.04
11.3
9.62

96.9
116
101
109
106
97.7
106
117

108
102

4.08 109
8.12 108
14.6 106
12.0
10.4
12.1
12.2
3.27
11.3
10.7
4.94
9.22 109

Recoverys

103
100

SRM Number

1 586-1
1639

1 586-1

3012

goìg
3002
3008

1639
3001

301 1

r ose

3004

Recovery

99.7
93.4

'lo

100

105
103

98.5

e3.e

97.1

sg.z
103

n

4
3
3

3
3
4
2

3

2
3
4
4
3

5

4
4
3
3

4
3

102
98.7
105

6.50 102
109
97.5
13_7

:
3003
3005

28.2 , 105

www.eraoc.com
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QTERA
A Waters Compang

Reference Materials

. Certificate of Analysis .

1. The Certified Values are the actual "made-to" concentrations confirmed by ERA analytical verification. The certifìed values are monitored and purchasers will be
notified of any signifìcant changes resulting in recertifìcation or withdrawal of this certifìed reference material during the per¡od of validity of this certificate.

2. The stated Uncertainty ¡s the total propagated uncerta¡nty at the 95% confìdence interval. The uncertainty is based on the preparation and internal analyt¡cal
verification of the product by ERA, multiplied by a coverage factor. The uncedainty applies to the product as supplied and does not take into account any required or
optional dilution and/or preparations the laboratory may perform while using this product.

3. The QC PerformanceAcceptance Limits (QC PALsrs) are based on actual historical data collected in ERA's ProficiencyTesting program. The QC PALSTM reflect
any inherent biases in the methods used to establish the lim¡ts and closely approximate a 95% confidence interval of the performance that experienced laboratories
should achieve using accepted environmental methods. Use the QC PALsTM to realistically evaluate your performance against your peers.

4. The PT Performance Acceptance Limits (PT PALSTM) are calculated using the regression equations and fixed acceptance criter¡a specified in the NELAC
proficiency testing requirements. Use the PT PALSTM when analyzing this QC standard alongside USEPA and NELAC compliant PT standards. Please note that many
PT study acceptance l¡mits are concentration dependent (some non-linearly) and, therefore, the acceptanCe limits of this QC standard and any PT standard may differ
relative to their difference in concentrat¡ons.

5. The PT Data/Traceability data include the mean value, percent recovery and number of data points reported by the laboratories in our Profìciency Testing study
compared to the Certified Values. ln addition, where NIST Standard Reference Materials (SRMs) are available, each analyte has been analytlcally traced to the NIST
SRM listed. This product is traceable to the lot numbers of its starting materials. All gravimetric and volumetric measurements related to its manufacture are traceable
to NIST through an unbroken chain of comparisons.
Traceab¡lity Recovery l%) = l(To recovery certified standard)/(% recovery NIST SRM)]-100
The traceability data shown were compiled by analyzing the ERA standards or the¡r associated stock solutions aqainst the applicable NIST SRMS.

6. m, o & p-xylenes analyzed as total xylenes in the study.

7. For additional information on this product such as intended use, instructions for use, level of homogeneity, and safety information, please refer lo the provided
lnstruct¡on Sheet

* This analyte was added as a supplemental spike
If you have any quest¡ons or need technical assistance, please cal¡ ERA technical ass¡stance at 1-8OO-
372-OL22 or send an email to ¡nfo@eraqc.com.

Certifying Officer Quality Officer

Mike Blades Kristina Sanchez

.i , 
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t634L Table Mountain Pkwy. Golden, CO 80403. T: 800,372.0122 '303.431.8454. www.eraqc.com
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QTERA
A Waters Compang

Reference Material

. Gertificate of Analysis .

Product:
Gatalog Number:
Lot No:

Certificate lssue Date:

Expiration Date:

Revision Number:

CERTIFICATION
..
I

iParameter
l

I 
bls(2-Ethyl hexyl) phthalate

Matrix:
Density:
Storage:
Manufacturing Notes:

Custom SVOC's

093

0319-15-03.2
April23,2015
NA

Original

j Certified

i value'
i ps/L
I 15.6

Uncertainty 2 
i

%j
0.848 Ì

QC Performance
Acceptance Limits 3

Fg/L
8.10 ¡-j 18.e

NIST Traceability 4

sÈrvr* I Recovery 7o

NAlNA

1. The Certified Values are equal to 100% of the "made to" values as determ¡ned by volumetric and/or gravimetric measurements made during the manufacture of this
product.

2. The stated Uncertainty is the total propagated uncertainty at the 95% confìdence interval. The uncerta¡nty is based on the preparation and (as noted) internal
analytical ver¡fication of the product by ERA, multiplied by a coverage factor. The uncerta¡nty applies to the product as suppl¡ed and does not take into account any
required or optional dilut¡on and/or preparations the laboratory may perform while using this product.

3. The PerformanceAcceptance Lim¡ts (PALsrM) are listed as guidelines foracceptable analytica¡ results given the limitat¡ons of the USEPA methodologies commonly
used to determine these parameters and closely approximate the 95% conf¡dence interval. The PALSTM are based on analytical verification data generated by ERA,
independent referee laboratory results and/or data from USEPA methods, WP, WS and CLP interlaboratory studies. Recovery and advisory range data for lhese
studies are based on ERA's normal manufacturing ranges. lf youÍ result falls outside of the PALsrM, ERA recommends that you investigate potential sources of error
in your preparation and/or analytical procedures. For further technical assistance, call ERA al 1-800-372-0122.

4. WheIe NIST Standard Refelence Mater¡als (SRMs) are available, each analyte has been analytically traced to the NIST SRM listed. Traceability Recovery % = [(%
recovery certifled standard)/(% recovery NIST SRM)I-100. The traceability data shown were compiled by analyzing the ERA standards or their associated stock
solutions against the applicable NIST SRMs.

18 megohm deionized water

NA

4 t2"C
The sample is ready for preparation and analysis as received.

or need technical assistance, please call ERA technical assistance at 1-8O0'372-0122 or send an

Quallty Officer:

Kristina Sanchez

lf you have any questions
email to info@eraqc.com.

Gertifying Officer:

Brian Miller
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QTERA
A Waters Compang

Reference Materials

. Certificate of Analysis .

Product:

Gatalog Number:

Lot No.

Certificate lssue Date:

Expiration Date:

Revision Number:

CT.T¿"TIFIf,EîIÐN

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium

Cobalt

Copper

lron

Lead

Manganese

Molybdenum

Nickel

'Selenium

Silver

Strontium

Thallium

Vanadium

Zinc

WatRrM Pollution Trace Metals

500

P235-500

October 28,2014
December 31,2016

Original

Fairbanks Environmental Services
ERA Sample lÐ # 0319-15-03.3

Gertified
Valuel

pg/L

2140

271

136

777

214

950

424

331

5'16

242

1 660

812

911

241

521

776

796

499

606

1070

885

Uncertainty2

0.460

0.580

0.674

1.83

0.454

0.458

0.526

1.38

2.76

1.68

2.78

0.466

0.466

0.462

0,474

1.09

0.464

0.526

0.470

0.460

0.472

QC Performance
Acceptance Limits3

tg/L

1870 - 2440

236 - 301

118 - 151

706 - 847

193 - 233

852 - 1080

376 - 449

301 - 361

480 - 573

219 - 264

1500 - 1840

732 - 893

842 - 993

216 - 263

474 - 568

679 - 861

714 - 876

452 - 549

531 - 673

974 - 1140

802 - 974

PT Performance
Acceptance Limitsa

ug/L

1780 - 2450

210 - 323

103 - 169

660 - 894

182 - 246

808 - 1090

360 - 488

281 -381

439 - 593

206 - 278

1410 - 1910

690 - 934

774 - 1050

205 - 274

454 - 592

660 - 892

677 -915

424 - 574

501 -701

910 - 1230

752 - 1020

rå å'¡Á. LY Tl C.å L VË F? * t: * ü,å'i'$ ü t*

!:rri !C I "t:i ã_15
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Reference Materials

. Certificate of Analysis .

Parameter

Certified
ValueI

pg/L

2140

271

r36

777

214

950

424

331

516

242

1 660

812

911

241

521

776

796

499

606

1070

885

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium

Cobalt

Copper

lron

Lead

Manganese

Molybdenum

Nickel

Selenium

Silver

Strontium

Thallium

Vanadium

Zinc

Proficiency Testin g Study NIST Traceability
:n SRM Number Recovery

.%
52 3101a 103

55 3102a 97.4

62 3103a 102

52 , 3104a 101

54 3105a 103

36 . átot 103

66 , 3108 101

63 3112a 103

49 : 3113 104

71 3114 ì 101

61 3126a 104

71 3128 98.9

56 3132 ' 104

52 31g4 , 99.6

64 3136 99.7

58 3149 103

54 3151 102

31 3153a 100

50 ' 3158 100

49 3165 , 103

67 3168a 104

Mean

Fg/L

2100

264

133

768

210

955

420

331

534

243

1680

804

922

236

515

772

794

490

590

1 060

878

Recoverys
t o/o

. 98.4

, 97.6

97.7

ge.a

, gg.t

101

99.1

99.9

103

100

101

: gg.o

101

. 98.0

98.8

99,5

: 99.7

97.4

, 98.7

99.2
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QTERA
A Waters Compang

Reference Materials

. Certificate of Analysis .

1. The Certified Values are the actual "made-to" concentrations confirmed by ERA analytical verification. The certified values are monitored and purchasers

will be notified of any significant changes resulting in recertification or withdrawal of this certified reference material during the period of validity of this
certificate.

2. The stated Uncerlainty is the total propagated uncertainty at the g5% confìdence interval. The uncertainty is based on the preparation and internal
analytical verifÌcation of the product by ERA, multiplied by a coverage factor. The uncertainty applies to the product as supplied and does not take into
account any required or optional d¡lution and/or preparations the laboratory may perform while using this product.

3. The QC Performance Acceptance Limits (QC PALsTM) are based on actual historical data collected in ERA's Proficiency Testing program. The QC
PALsTM reflect any inherent biases in the melhods used to establish the limits and closely approximate a 95% confidence interval of the performance that
experienced laboratories should achieve using accepted environmental methods. Use the QC PALsTM to realistically evaluate your performance against
your peers.

4. The PT Performance Acceptance Limits (PT PALsTM) are calculated using the regression equations and fixed acceptance criteria specified in the
NELAC proficiency testing requ¡rements. Use the PT PALSTM when analyzing this QC standard alongside USEPA and NELAC compliant PT standards.
Plêase note that many PT study acceptance limits are concentration dependent (some non-linearly) and, therefore, the acceptance limits of this QC
standard and any PT standard may differ relative to their difference in concentrations.

5. The PT Data/Traceability data include the mean value, percent recovery and number of data points reported by the laboratories in our Proficiency
Testing study compared to the Certified Values. ln addition, where NIST Standard Reference Materials (SRMs) are available, each analyte has been
analytically traced to the NIST SRM listed. This product is traceable to the lot numbers of its starting materials. All gravimehic and volumetric measurements
related to its manufacture are traceable to NIST through an unbroken chain of comparisons.
Traceability Recovery (%) = [(o/o recovery certifìed standard)/(% recovery NIST SRM)]-'100
The traceability data shown were compiled by analyzing the ERA standards or their associated stock solutions against the applicable NIST SRMs.

6. For additional information on this product such as intended use, instructions for use, level of homogeneity, and safety information, please refer to the
provided lnstruction Sheet

ff you have any quest¡ons or need technical assistance, please call ERA technical ass¡stance
at 1-8OO-372-Oí-22 or send an ema¡l to info@eragc.com.

Certifying Officer

Tom Widera

Quality Officer

Kristina Sanchez
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Table C-1 Groundwater Sample Tracking 
Operable Unit 4
Fort Wainwright, Alaska

15FWOU401WG FWLF-4 primary CB 4/7/2015 855 X X X X X X 580-48876 040901, 02, 03
15FWOU402WG AP-6532 primary JK 4/7/2015 1045 X X X X X X 580-48876 040901, 02, 03
15FWOU403WG AP-6138 primary CB 4/7/2015 1055 X X X X X X 580-48876 040901, 02, 03
15FWOU404WG AP-6535 primary JK 4/7/2015 1300 X X X X X X 580-48876 040901, 02, 03
15FWOU405WG AP-8061 primary CB 4/7/2015 1210 X X X X X X 580-48876 040901, 02, 03
15FWOU406WG AP-6530 primary JK 4/7/2015 1510 X X X X X X 580-48876 040901, 02, 04
15FWOU407WG AP-5588 primary CB 4/7/2015 1520 X X X X X X 580-48876 040901, 02, 04
15FWOU409WG AP-5589 primary CB 4/7/2015 1645 X X X X X X 580-48876 040901, 02, 04
15FWOU410WG AP-6136 primary JK 4/8/2015 1350 X X X X X X 580-48876 040901, 02, 04
15FWOU411WG AP-8063 primary/MS/MSD JK 4/8/2015 1015 X X X X X X 580-48876 040901, 02, 05

15FWOU412WG AP-6060
field duplicate of 
15FWOU411WG

JK 4/8/2015 1030 X X X X X X 580-48876 040901, 02, 05

15FWOU418WG AP-8061 primary JK 11/6/2015 1030 X X X X X X 580-54924 110901, 02
15FWOU422WG AP-6530 primary JK 11/6/2015 1630 X X X X X X 580-54924 110901, 02
15FWOU424WG AP-6532 primary JK 11/9/2015 1350 X X X X X X 580-55009 111001, 02
15FWOU425WG AP-6535 primary/MS/MSD JK 11/9/2015 1510 X X X X X X 580-55009 111001, 02

15FWOU426WG AP-4040
field duplicate of 
15FWOU425WG

JK 11/9/2015 1510 X X X X X X 580-55009 111001, 02

15FWOU408WG AP-10258MW primary CB 4/8/2015 1325 X X X X X X 580-48876 040901, 02, 04
15FWOU413WG AP-10257MW primary/MS/MSD CB 4/8/2015 1120 X X X X X X 580-48876 040901, 02, 06

15FWOU414WG AP-7070
field duplicate of 
15FWOU413WG

CB 4/8/2015 1135 X X X X X X 580-48876 040901, 02, 05

15FWOU415WG AP-10259MW primary CB 4/8/2015 1440 X X X X X X 580-48876 040901, 02, 06
15FWOU419WG AP-10258MW primary JK 11/6/2015 1150 X X X X X X 580-54924 110901, 02
15FWOU420WG AP-10257MW primary/MS/MSD JK 11/6/2015 1330 X X X X X X 580-54924 110901, 03

15FWOU421WG AP-2020
field duplicate of 
15FWOU420WG

JK 11/6/2015 1350 X X X X X X 580-54924 110901, 03

15FWOU416WG AP-6000 PE Sample  -- 4/8/2015 1515 X X  -- X  --  -- 580-48876 040901, 02, 06

15FWOU417WQ Trip Blank Trip Blank  -- 4/7/2015 800 X  -- X  --  --  -- 580-48876 040901 
15FWOU423WQ Trip Blank Trip Blank  -- 11/6/2015 800 X  -- X  --  --  -- 580-54924 110901 
15FWOU427WQ Trip Blank Trip Blank  -- 11/9/2015 800 X  -- X  --  --  -- 580-55009 111001

CB - Chris Boese Water Sample Collection (all samples were field-preserved at 4±2°C)
JK - Josh Klynstra VOC - three HCl-preserved, 40 mL VOA vials  
MS/MSD - matrix spike/matrix spike duplicate SVOC - two non-preserved, 1L amber bottles
NPDL - North Pacific Division Laboratory Iron - one HNO3-preserved, 250 mL HDPE bottle, field-filtered 
PE - performance evaluation sample Sulfate - one non-preserved, 125 mL HDPE bottle
SDG - sample data group Total Metals - one HNO3-preserved, 250 mL HDPE bottle
SVOC - semi-volatile organic compounds Methane - three HCl-preserved, 40 mL VOA vials 
VOC - volatile organic compounds

Note: All samples were submitted to TestAmerica Laboratories (TAL) of Seattle, Washington.  TAL-Seattle then subdivided the methane samples and shipped them to TAL of Denver, Colorado, for analysis.  The standard 
14-day turnaround time was requested for all analyses.  All sampling was conducted under NPDL work order number 15-035. 

Sampler 
Initials

Performance Evaluation Sample

Sulfate 
(300.0)

SVOC 
(8270D)

Cooler IDSample Type
Sample 
Location

SDG
Sample 

Time

Trip Blanks

Sample Number

Groundwater Samples - Landfill Source Area

VOC  
(8260B)

Total 
Metals 

(6020A)
Sample Date

Iron 
(6010C)

Methane 
(RSK-175)

Groundwater Samples - CAT Shed (Building 1191) Leach Field Area 
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

15FWOU401WG 15FWOU402WG 15FWOU403WG 15FWOU404WG 15FWOU405WG 15FWOU406WG 15FWOU407WG 15FWOU408WG 15FWOU409WG 15FWOU410WG 15FWOU411WG 15FWOU412WG 15FWOU413WG 15FWOU414WG 15FWOU415WG
FWLF-4 AP-6532 AP-6138 AP-6535 AP-8061 AP-6530 AP-5588 AP-10258MW AP-5589 AP-6136 AP-8063 AP-6060 AP-10257MW AP-7070 AP-10259MW

580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1
48876-1 48876-2 48876-3 48876-4 48876-5 48876-6 48876-7 48876-8 48876-9 48876-10 48876-11 48876-12 48876-13 48876-14 48876-15
4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/8/2015 4/7/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015

WG WG WG WG WG WG WG WG WG WG WG WG WG WG WG
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary/MS/MSD Field Duplicate Primary Primary/MS/MSD Primary

Analyte Method Units Cleanup Level1
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
Result LOD 

Qualifier
Methane RSK175 µg/L NE 120  [0.37] 3600  [0.37] 190  [0.37] 1100  [0.37] 440  [0.37] 330  [0.37] 1800  [0.37] 480  [0.37] 3400  [0.37] 110  [0.37] 2100  [0.37] J 1500  [0.37] J 2300  [0.37] J 2500  [0.37] ND  [0.37] 
Sulfate E300_28 mg/L NE 50  [5] 2.3  [0.5] 13  [5] 13  [5] 33  [5] 21  [5] 190  [5] 110  [5] 120  [5] 4.3  [0.5] 4.6  [0.5] 4.3  [0.5] 22  [5] 23  [5] 120  [5] 
Iron SW6010C µg/L NE 28000  [360] 28000  [360] 25000  [360] 28000  [360] 34000  [360] 24000  [360] 37000  [360] ND  [360] 50000  [360] 22000  [360] 23000  [360] 24000  [360] 2400  [360] 2500  [360] ND  [360] 

Antimony SW6020A µg/L 6 ND  [1] 0.93  [1] J ND  [1] 0.43  [1] J ND  [1] ND  [1] ND  [1] 1.9  [1] J ND  [1] 0.72  [1] J 0.63  [1] J 0.55  [1] J 1.3  [1] J 1.1  [1] J 0.48  [1] J
Arsenic SW6020A µg/L 10 5.7  [4] 14  [4] 1.4  [4] J 2.7  [4] J 8.8  [4] 4.3  [4] J 18  [4] ND  [4] ND  [4] 1.4  [4] J 4.3  [4] J 4.2  [4] J 1.5  [4] J 1.6  [4] J ND  [4] 
Barium SW6020A µg/L 2,000 360  [1] 250  [1] 480  [1] 270  [1] 590  [1] 330  [1] 460  [1] 63  [1] 640  [1] 240  [1] 140  [1] 140  [1] 160  [1] 170  [1] 72  [1] 
Beryllium SW6020A µg/L 4 ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] 
Cadmium SW6020A µg/L 5 ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] ND  [0.3] 0.98  [0.3] J ND  [0.3] 0.68  [0.3] J ND  [0.3] 0.22  [0.3] J 0.32  [0.3] J 0.38  [0.3] J 0.17  [0.3] J
Chromium SW6020A µg/L 100 ND  [1.5] 3.9  [1.5] 1.1  [1.5] J 1.8  [1.5] J ND  [1.5] ND  [1.5] 1.1  [1.5] J 1.4  [1.5] J 1.5  [1.5] J 4.7  [1.5] 4.6  [1.5] 5.4  [1.5] 2.2  [1.5] 2  [1.5] ND  [1.5] 
Cobalt SW6020A µg/L NE 6.1  [0.6] 0.37  [0.6] J ND  [0.6] 0.2  [0.6] J ND  [0.6] ND  [0.6] 2.4  [0.6] 56  [0.6] 0.21  [0.6] J 0.97  [0.6] J 1  [0.6] J 0.98  [0.6] J 22  [0.6] 23  [0.6] 0.35  [0.6] J
Copper SW6020A µg/L 1,000 4.9  [7.5] J 6.4  [7.5] J ND  [7.5] 5.6  [7.5] J ND  [7.5] ND  [7.5] ND  [7.5] 9.8  [7.5] J ND  [7.5] ND  [7.5] 5.9  [7.5] J 5.7  [7.5] J 9.9  [7.5] J 8.1  [7.5] J ND  [7.5] 
Lead SW6020A µg/L 15 ND  [0.5] 1.3  [0.5] J 0.71  [0.5] J 0.87  [0.5] J ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 0.49  [0.5] J 1.6  [0.5] J 3.7  [0.5] 3.7  [0.5] 0.19  [0.5] J ND  [0.5] ND  [0.5] 
Nickel SW6020A µg/L 110 6.7  [5] J 8.6  [5] J ND  [5] ND  [5] ND  [5] ND  [5] 3.9  [5] J 210  [5] ND  [5] 2.7  [5] J 3.7  [5] J 4.2  [5] J 60  [5] 66  [5] 19  [5] 
Selenium SW6020A µg/L 50 ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] 1.8  [4] J ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] 
Silver SW6020A µg/L 100 ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] 1.3  [0.35] J ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] 
Thallium SW6020A µg/L 2 ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] 1  [2.5] J ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] 
Vanadium SW6020A µg/L 260 ND  [10] 5.7  [10] J ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] 5.2  [10] J 6.8  [10] J 7.9  [10] J 8.5  [10] J ND  [10] ND  [10] ND  [10] 
Zinc SW6020A µg/L 5,000 ND  [20] 35  [20] ND  [20] 9.8  [20] J ND  [20] ND  [20] ND  [20] 100  [20] ND  [20] ND  [20] 38  [20] 41  [20] 30  [20] J 35  [20] ND  [20] 

1,1,1,2-Tetrachloroethane SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,1,1-Trichloroethane SW8260C µg/L 200 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
1,1,2,2-Tetrachloroethane SW8260C µg/L 4.3 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 1300  [0.5] J ND  [0.5] 2  [0.5] J ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,1,2-Trichloroethane SW8260C µg/L 5 ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 10  [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] 
1,1-Dichloroethane SW8260C µg/L 7300 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 0.74  [1] J ND  [1] 1.7  [1] J ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,1-Dichloroethene SW8260C µg/L 7 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,1-Dichloropropene SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,2,3-Trichlorobenzene SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,2,3-Trichloropropane SW8260C µg/L 0.12 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,2,4-Trichlorobenzene SW8260C µg/L 70 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,2,4-Trimethylbenzene SW8260C µg/L 1800 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,2-Dibromo-3-chloropropane SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,2-Dibromoethane SW8260C µg/L 0.05 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,2-Dichlorobenzene SW8260C µg/L 600 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,2-Dichloroethane SW8260C µg/L 5 ND  [0.5] 0.24  [0.5] J ND  [0.5] 0.48  [0.5] J 0.37  [0.5] J ND  [0.5] 2.1  [0.5] ND  [0.5] 3.4  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,2-Dichloropropane SW8260C µg/L 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,3,5-Trimethylbenzene SW8260C µg/L 1800 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,3-Dichlorobenzene SW8260C µg/L 3300 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
1,3-Dichloropropane SW8260C µg/L 8.5 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
1,4-Dichlorobenzene SW8260C µg/L 75 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
2,2-Dichloropropane SW8260C µg/L NE ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
2-Butanone SW8260C µg/L 22000 ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] J- ND  [4] J- ND  [4] J- ND  [4] J- ND  [4] J- ND  [4] J- ND  [4] J- ND  [4] J- ND  [4] J-
2-Chlorotoluene SW8260C µg/L NE ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
2-Hexanone SW8260C µg/L NE ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] 
4-Chlorotoluene SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
4-Isopropyltoluene SW8260C µg/L NE ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 1.7  [2] J ND  [2] 
4-Methyl-2-pentanone SW8260C µg/L 2900 ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] 
Acetone SW8260C µg/L 33000 ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] 
Benzene SW8260C µg/L 5 0.88  [1] J 11  [1] 3.2  [1] 3  [1] 3.9  [1] 3  [1] 1.8  [1] J 4.9  [1] 3.3  [1] 0.74  [1] J ND  [1] ND  [1] 14  [1] 14  [1] ND  [1] 
Bromobenzene SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Bromochloromethane SW8260C µg/L NE ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Bromodichloromethane SW8260C µg/L 14 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Bromoform SW8260C µg/L 110 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Bromomethane SW8260C µg/L 51 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Carbon disulfide SW8260C µg/L 3700 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Carbon tetrachloride SW8260C µg/L 5 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
Chlorobenzene SW8260C µg/L 100 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Chloroethane SW8260C µg/L 290 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Chloroform SW8260C µg/L 140 ND  [0.5] 0.36  [0.5] J ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 0.3  [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] 
Chloromethane SW8260C µg/L 66 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
cis-1,2-Dichloroethene SW8260C µg/L 70 0.29  [0.5] J 2.4  [0.5] 0.53  [0.5] J 31  [0.5] 8.9  [0.5] 0.62  [0.5] J 180  [0.5] J 3.5  [0.5] 14  [0.5] J ND  [0.5] 4.5  [0.5] 4.6  [0.5] 3.1  [0.5] 3.3  [0.5] ND  [0.5] 
cis-1,3-Dichloropropene SW8260C µg/L 8.5 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Dibromochloromethane SW8260C µg/L 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] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Dibromomethane SW8260C µg/L 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Dichlorodifluoromethane SW8260C µg/L 7300 ND  [1] 0.38  [1] J ND  [1] 0.61  [1] J ND  [1] ND  [1] 1.4  [1] J ND  [1] 3.5  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 

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

15FWOU401WG 15FWOU402WG 15FWOU403WG 15FWOU404WG 15FWOU405WG 15FWOU406WG 15FWOU407WG 15FWOU408WG 15FWOU409WG 15FWOU410WG 15FWOU411WG 15FWOU412WG 15FWOU413WG 15FWOU414WG 15FWOU415WG
FWLF-4 AP-6532 AP-6138 AP-6535 AP-8061 AP-6530 AP-5588 AP-10258MW AP-5589 AP-6136 AP-8063 AP-6060 AP-10257MW AP-7070 AP-10259MW

580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1
48876-1 48876-2 48876-3 48876-4 48876-5 48876-6 48876-7 48876-8 48876-9 48876-10 48876-11 48876-12 48876-13 48876-14 48876-15
4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/8/2015 4/7/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015

WG WG WG WG WG WG WG WG WG WG WG WG WG WG WG
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary/MS/MSD Field Duplicate Primary Primary/MS/MSD Primary

Analyte Method Units Cleanup Level1
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
Result LOD 

Qualifier

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Ethylbenzene SW8260C µg/L 700 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Hexachlorobutadiene SW8260C µg/L 7.3 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
Isopropylbenzene SW8260C µg/L 3700 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 0.65  [1] J 0.69  [1] J ND  [1] 
Methylene chloride SW8260C µg/L 5 2.5  [2] J,B 2.9  [2] J,B 3  [2] J,B 2.8  [2] J,B 2.8  [2] J,B 2.6  [2] J,B 2.4  [2] J,B ND  [2] 2.5  [2] J,B ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
Methyl-tert-butyl ether (MTBE) SW8260C µg/L 470 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Naphthalene SW8260C µg/L 730 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
n-Butylbenzene SW8260C µg/L 370 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
n-Propylbenzene SW8260C µg/L 370 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
o-Xylene SW8260C µg/L 10000 ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
sec-Butylbenzene SW8260C µg/L 370 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 0.58  [2] J ND  [2] ND  [2] ND  [2] ND  [2] 0.74  [2] J,J- 0.71  [2]J,J- ND  [2] 
Styrene SW8260C µg/L 100 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
tert-Butylbenzene SW8260C µg/L 370 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
Tetrachloroethene (PCE) SW8260C µg/L 5 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 2.7  [2] J ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
Toluene SW8260C µg/L 1000 ND  [1] 0.72  [1] J ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] 
trans-1,2-Dichloroethene SW8260C µg/L 100 ND  [0.5] 0.27  [0.5] J ND  [0.5] 2.7  [0.5] 3.8  [0.5] ND  [0.5] 43  [0.5] 0.32  [0.5] J 2.1  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 0.51  [0.5] J 0.57  [0.5] J ND  [0.5] 
trans-1,3-Dichloropropene SW8260C µg/L 8.50 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  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Trichloroethene (TCE) SW8260C µg/L 5 ND  [1] ND  [1] ND  [1] 0.55  [1] J 4.5  [1] ND  [1] 320  [1] J ND  [1] 4.6  [1] J ND  [1] 0.78  [1] J 0.72  [1] J ND  [1] ND  [1] ND  [1] 
Trichlorofluoromethane SW8260C µg/L 11000 ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] 
Vinyl chloride SW8260C µg/L 2 ND  [0.5] ND  [0.5] ND  [0.5] 1  [0.5] ND  [0.5] ND  [0.5] 0.87  [0.5] J ND  [0.5] 1.1  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 
Xylene, Isomers m & p SW8260C µg/L 10000 ND  [0.5] 0.2  [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  [0.5] ND  [0.5] 0.34  [0.5] J 0.33  [0.5] J ND  [0.5] 

1,2,4-Trichlorobenzene SW8270D µg/L 70 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
1,2-Dichlorobenzene SW8270D µg/L 600 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
1,3-Dichlorobenzene SW8270D µg/L 3300 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
1,4-Dichlorobenzene SW8270D µg/L 75 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
1-Methylnaphthalene SW8270D µg/L 150 ND  [0.038] 0.078  [0.044] ND  [0.038] ND  [0.046] ND  [0.038] ND  [0.044] ND  [0.038] ND  [0.038] ND  [0.038] ND  [0.045] ND  [0.045] ND  [0.044] ND  [0.038] ND  [0.038] ND  [0.038] 
2,4,5-Trichlorophenol SW8270D µg/L 3700 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2,4,6-Trichlorophenol SW8270D µg/L 77 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2,4-Dichlorophenol SW8270D µg/L 110 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2,4-Dimethylphenol SW8270D µg/L 730 ND  [0.38] ND  [0.44] ND  [0.38] ND  [0.46] ND  [0.38] ND  [0.44] ND  [0.38] ND  [0.38] ND  [0.38] ND  [0.45] ND  [0.45] ND  [0.44] ND  [0.38] ND  [0.38] ND  [0.38] 
2,4-Dinitrophenol SW8270D µg/L 73 ND  [1.9] ND  [2.2] ND  [1.9] ND  [2.3] ND  [1.9] ND  [2.2] ND  [1.9] ND  [1.9] ND  [1.9] ND  [2.2] ND  [2.2] ND  [2.2] ND  [1.9] ND  [1.9] ND  [1.9] 
2,4-Dinitrotoluene SW8270D µg/L 1.3 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2,6-Dinitrotoluene SW8270D µg/L 1.3 ND  [0.19] 3.6  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2-Chloronaphthalene SW8270D µg/L 2900 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
2-Chlorophenol SW8270D µg/L 180 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2-Methyl-4,6-dinitrophenol SW8270D µg/L NE ND  [1.9] ND  [2.2] ND  [1.9] ND  [2.3] ND  [1.9] ND  [2.2] ND  [1.9] ND  [1.9] ND  [1.9] ND  [2.2] ND  [2.2] ND  [2.2] ND  [1.9] ND  [1.9] ND  [1.9] 
2-Methylnaphthalene SW8270D µg/L 150 ND  [0.029] 0.099  [0.033] J ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
2-Methylphenol (o-Cresol) SW8270D µg/L 1800 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2-Nitroaniline SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
2-Nitrophenol SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
3,3'-Dichlorobenzidine SW8270D µg/L 1.90 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] R ND  [0.22] R ND  [0.19] R ND  [0.19] R ND  [0.19] 
3 & 4-Methylphenol Coelution SW8270D µg/L 180 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] 0.12  [0.19] J 0.1  [0.19] J ND  [0.19] 
3-Nitroaniline SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] 0.4  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] J- ND  [0.19] J- ND  [0.19] 
4-Bromophenyl phenyl ether SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
4-Chloro-3-methylphenol SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
4-Chloroaniline SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] J- ND  [0.19] J- ND  [0.19] 
4-Chlorophenyl phenyl ether SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
4-Nitroaniline SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] J- ND  [0.22] J- ND  [0.19] J- ND  [0.19] J- ND  [0.19] 
4-Nitrophenol SW8270D µg/L NE ND  [1.9] ND  [2.2] ND  [1.9] ND  [2.3] ND  [1.9] ND  [2.2] ND  [1.9] ND  [1.9] ND  [1.9] ND  [2.2] ND  [2.2] ND  [2.2] ND  [1.9] ND  [1.9] ND  [1.9] 
Acenaphthene SW8270D µg/L 2200 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Acenaphthylene SW8270D µg/L 2200 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Anthracene SW8270D µg/L 11000 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Benzo(a)anthracene SW8270D µg/L 1.2 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Benzo(a)pyrene SW8270D µg/L 0.2 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Benzo(b)fluoranthene SW8270D µg/L 1.2 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Benzo(g,h,i)perylene SW8270D µg/L 1100 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Benzo(k)fluoranthene SW8270D µg/L 12 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Benzoic acid SW8270D µg/L 150000 ND  [0.96] 1.2  [1.1] J ND  [0.96] ND  [1.1] 1  [0.96] J ND  [1.1] 0.94  [0.96] J ND  [0.95] ND  [0.96] ND  [1.1] ND  [1.1] ND  [1.1] 9.9  [0.95] J- 7.9  [0.95] J- ND  [0.95] 
Benzyl alcohol SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Benzyl butyl phthalate SW8270D µg/L 7300 ND  [0.38] 0.39  [0.44] J ND  [0.38] ND  [0.46] 0.23  [0.38] J ND  [0.44] ND  [0.38] ND  [0.38] 0.19  [0.38] J ND  [0.45] ND  [0.45] ND  [0.44] 0.24  [0.38] J 0.32  [0.38] J ND  [0.38] 
bis-(2-Chloroethoxy)methane SW8270D µg/L NE ND  [0.19] J- ND  [0.22] J- ND  [0.19] J- ND  [0.23] J- ND  [0.19] J- ND  [0.22] J- ND  [0.19] J- ND  [0.19] J- ND  [0.19] J- ND  [0.22] J- ND  [0.22] J- ND  [0.22] J- ND  [0.19] J- 0.12  [0.19] J,J- ND  [0.19] J-
bis-(2-Chloroethyl)ether SW8270D µg/L 0.77 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
bis(2-Chloroisopropyl)ether SW8270D µg/L NE ND  [0.19] ND  [0.22] ND  [0.19] 0.11  [0.23] J ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
bis-(2-Ethylhexyl)phthalate SW8270D µg/L 6 9.5  [1.9] 20  [22] J ND  [1.9] ND  [2.3] ND  [1.9] ND  [2.2] 1.2  [1.9] J ND  [1.9] ND  [1.9] ND  [2.2] 2.8  [2.2] J 5.7  [2.2] J 2.1  [1.9] J 4.1  [1.9] J ND  [1.9] 
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

15FWOU401WG 15FWOU402WG 15FWOU403WG 15FWOU404WG 15FWOU405WG 15FWOU406WG 15FWOU407WG 15FWOU408WG 15FWOU409WG 15FWOU410WG 15FWOU411WG 15FWOU412WG 15FWOU413WG 15FWOU414WG 15FWOU415WG
FWLF-4 AP-6532 AP-6138 AP-6535 AP-8061 AP-6530 AP-5588 AP-10258MW AP-5589 AP-6136 AP-8063 AP-6060 AP-10257MW AP-7070 AP-10259MW

580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1 580-48876-1
48876-1 48876-2 48876-3 48876-4 48876-5 48876-6 48876-7 48876-8 48876-9 48876-10 48876-11 48876-12 48876-13 48876-14 48876-15
4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/7/2015 4/8/2015 4/7/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015 4/8/2015

WG WG WG WG WG WG WG WG WG WG WG WG WG WG WG
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary/MS/MSD Field Duplicate Primary Primary/MS/MSD Primary

Analyte Method Units Cleanup Level1
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
Result LOD 

Qualifier

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Carbazole SW8270D µg/L 43 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Chrysene SW8270D µg/L 120 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Dibenzo(a,h)anthracene SW8270D µg/L 0.12 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Dibenzofuran SW8270D µg/L 73 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Diethyl phthalate SW8270D µg/L 29000 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Dimethyl phthalate SW8270D µg/L 370000 ND  [0.19] 30  [2.2] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Di-n-butyl phthalate SW8270D µg/L 3700 ND  [0.19] 0.26  [0.22] J 0.14  [0.19] J ND  [0.23] 0.18  [0.19] J ND  [0.22] 0.17  [0.19] J 0.14  [0.19] J 0.13  [0.19] J ND  [0.22] ND  [0.22] ND  [0.22] 0.12  [0.19] J 0.33  [0.19] J 0.13  [0.19] J
Di-n-octyl phthalate SW8270D µg/L 1500 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Fluoranthene SW8270D µg/L 1500 ND  [0.029] 0.079  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Fluorene SW8270D µg/L 1500 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Hexachlorobenzene SW8270D µg/L 1 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Hexachlorobutadiene SW8270D µg/L 7.3 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Hexachlorocyclopentadiene SW8270D µg/L 50 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Hexachloroethane SW8270D µg/L 40 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Indeno(1,2,3-cd)pyrene SW8270D µg/L 1.20 ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Isophorone SW8270D µg/L 900 ND  [0.19] J- ND  [0.22] J- ND  [0.19] J- ND  [0.23] J- ND  [0.19] J- ND  [0.22] J- ND  [0.19] J- ND  [0.19] J- 0.13  [0.19] J,J- ND  [0.22] J- ND  [0.22] J- ND  [0.22] J- ND  [0.19] J- ND  [0.19] J- ND  [0.19] J-
Naphthalene SW8270D µg/L 730 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Nitrobenzene SW8270D µg/L 18 ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] 0.13  [0.19] J ND  [0.19] 
n-Nitrosodi-n-propylamine SW8270D µg/L 0.12 ND  [0.19] J- ND  [0.22] J- ND  [0.19] J- ND  [0.23] J- ND  [0.19] J- ND  [0.22] J- ND  [0.19] J- ND  [0.19] J- ND  [0.19] J- ND  [0.22] J- ND  [0.22] J- ND  [0.22] J- ND  [0.19] J- ND  [0.19] J- ND  [0.19] J-
n-Nitrosodiphenylamine SW8270D µg/L 170 ND  [0.19] 0.5  [0.22] ND  [0.19] ND  [0.23] ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Pentachlorophenol SW8270D µg/L 1 0.19  [0.19] J ND  [0.22] 0.2  [0.19] J ND  [0.23] ND  [0.19] ND  [0.22] 0.19  [0.19] J ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] 
Phenanthrene SW8270D µg/L 11000 ND  [0.029] 0.075  [0.033] J ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 
Phenol SW8270D µg/L 11000 ND  [0.19] 1.2  [0.22] ND  [0.19] 0.17  [0.23] J ND  [0.19] ND  [0.22] ND  [0.19] ND  [0.19] ND  [0.19] ND  [0.22] ND  [0.22] ND  [0.22] 0.55  [0.19] J- 0.56  [0.19] J- ND  [0.19] 
Pyrene SW8270D µg/L 1100 ND  [0.029] 0.26  [0.033] ND  [0.029] ND  [0.034] ND  [0.029] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] ND  [0.033] ND  [0.034] ND  [0.033] ND  [0.029] ND  [0.029] ND  [0.029] 

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

PE - performance evaluation sample

WG - groundwater

WQ - water QC sample

J- - result qualified as estimate with a low-bias due to a QC failure

ND - not detected [LOD presented in brackets]

Yellow highlighted and bolded results exceed ADEC groundwater cleanup 
levels.

Grey highlighted results are non-detect with LODs above cleanup levels

1 Cleanup level etablished from ADEC Title 18, Alaska Administrative Code, 
Section 75.345, Table C

B - result may be due to cross-contamination
J - result qualified as estimate because it is less than the LOQ or due to a QC 
failure
J+ - result qualified as estimate with a high-bias due to a QC failure
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

Analyte Method Units Cleanup Level1

Methane RSK175 µg/L NE
Sulfate E300_28 mg/L NE
Iron SW6010C µg/L NE

Antimony SW6020A µg/L 6
Arsenic SW6020A µg/L 10
Barium SW6020A µg/L 2,000
Beryllium SW6020A µg/L 4
Cadmium SW6020A µg/L 5
Chromium SW6020A µg/L 100
Cobalt SW6020A µg/L NE
Copper SW6020A µg/L 1,000
Lead SW6020A µg/L 15
Nickel SW6020A µg/L 110
Selenium SW6020A µg/L 50
Silver SW6020A µg/L 100
Thallium SW6020A µg/L 2
Vanadium SW6020A µg/L 260
Zinc SW6020A µg/L 5,000

1,1,1,2-Tetrachloroethane SW8260C µg/L NE
1,1,1-Trichloroethane SW8260C µg/L 200
1,1,2,2-Tetrachloroethane SW8260C µg/L 4.3
1,1,2-Trichloroethane SW8260C µg/L 5
1,1-Dichloroethane SW8260C µg/L 7300
1,1-Dichloroethene SW8260C µg/L 7
1,1-Dichloropropene SW8260C µg/L NE
1,2,3-Trichlorobenzene SW8260C µg/L NE
1,2,3-Trichloropropane SW8260C µg/L 0.12
1,2,4-Trichlorobenzene SW8260C µg/L 70
1,2,4-Trimethylbenzene SW8260C µg/L 1800
1,2-Dibromo-3-chloropropane SW8260C µg/L NE
1,2-Dibromoethane SW8260C µg/L 0.05
1,2-Dichlorobenzene SW8260C µg/L 600
1,2-Dichloroethane SW8260C µg/L 5
1,2-Dichloropropane SW8260C µg/L 5
1,3,5-Trimethylbenzene SW8260C µg/L 1800
1,3-Dichlorobenzene SW8260C µg/L 3300
1,3-Dichloropropane SW8260C µg/L 8.5
1,4-Dichlorobenzene SW8260C µg/L 75
2,2-Dichloropropane SW8260C µg/L NE
2-Butanone SW8260C µg/L 22000
2-Chlorotoluene SW8260C µg/L NE
2-Hexanone SW8260C µg/L NE
4-Chlorotoluene SW8260C µg/L NE
4-Isopropyltoluene SW8260C µg/L NE
4-Methyl-2-pentanone SW8260C µg/L 2900
Acetone SW8260C µg/L 33000
Benzene SW8260C µg/L 5
Bromobenzene SW8260C µg/L NE
Bromochloromethane SW8260C µg/L NE
Bromodichloromethane SW8260C µg/L 14
Bromoform SW8260C µg/L 110
Bromomethane SW8260C µg/L 51
Carbon disulfide SW8260C µg/L 3700
Carbon tetrachloride SW8260C µg/L 5
Chlorobenzene SW8260C µg/L 100
Chloroethane SW8260C µg/L 290
Chloroform SW8260C µg/L 140
Chloromethane SW8260C µg/L 66
cis-1,2-Dichloroethene SW8260C µg/L 70
cis-1,3-Dichloropropene SW8260C µg/L 8.5
Dibromochloromethane SW8260C µg/L 10
Dibromomethane SW8260C µg/L 370
Dichlorodifluoromethane SW8260C µg/L 7300

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx
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AP-8061 AP-10258MW AP-10257MW AP-2020 AP-6530 AP-6532 AP-6535 AP-4040 AP-6000 Trip Blank Trip Blank Trip Blank

580-54924-1 580-54924-1 580-54924-1 580-54924-1 580-54924-1 580-55009-1 580-55009-1 580-55009-1 580-48876-1 580-48876-1 580-54924-1 580-55009-1
54924-1 54924-2 54924-3 54924-4 54924-5 55009-1 55009-2 55009-3 48876-16 48876-17 54924-6 55009-4

11/6/2015 11/6/2015 11/6/2015 11/6/2015 11/6/2015 11/9/2015 11/9/2015 11/9/2015 4/8/2015 4/7/2015 11/6/2015 11/9/2015
WG WG WG WG WG WG WG WG WG WQ WQ WQ

Primary Primary Primary/MS/MSD Field Duplicate Primary Primary Primary/MS/MSD Field Duplicate PE Sample Trip 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
Result [LOD] 

Qualifier
Result [LOD] 

Qualifier
630  [0.8] 680  [0.8] 2700  [0.8] 2300  [0.8] 120  [0.8] 1500  [0.8] 1600  [0.8] J 1300  [0.8] - ND  [0.37] ND  [0.8] ND  [0.8]
40  [0.4] 120  [4] 270  [4] 270  [4] 16  [4] 3.4  [0.4] 18  [0.4] J,J+ 18  [0.4] J+ - - - -

30000  [360] ND  [360] ND  [360] ND  [360] 20000  [360] 27000  [360] 29000  [360] 30000  [360] - - - -

ND  [1] 0.67  [1] J 1.9  [1] J 1.8  [1] J ND  [1] 1  [1] ND  [1] ND  [1] 280  [1] - - -
9.6  [4] ND  [4] ND  [4] ND  [4] 4.8  [4] J ND  [4] 2.4  [4] J 2.2  [4] J 140  [4] - - -
590  [1] 91  [1] 200  [1] 200  [1] 320  [1] 240  [1] 270  [1] 270  [1] 830  [1] - - -
ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] ND  [1.3] 220  [1.3] - - -
ND  [0.3] 1.1  [0.3] J 1.1  [0.3] J 0.99  [0.3] J ND  [0.3] 0.21  [0.3] J 0.27  [0.3] J,J+ ND  [0.3] 450  [0.3] - - -

1.1  [1.5] J ND  [1.5] 1.2  [1.5] J 1  [1.5] J 0.76  [1.5] J 1.7  [1.5] J 1.6  [1.5] J 1.3  [1.5] J 360  [1.5] - - -
ND  [0.6] 100  [0.6] 26  [0.6] 26  [0.6] ND  [0.6] 0.34  [0.6] J ND  [0.6] ND  [0.6] 580  [0.6] - - -
ND  [7.5] 9.3  [7.5] J 15  [7.5] 15  [7.5] ND  [7.5] ND  [7.5] ND  [7.5] ND  [7.5] 270  [7.5] - - -
ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] 1.6  [0.5] J 0.52  [0.5] J,J+ 0.39  [0.5] J,J+ 860  [0.5] - - -
ND  [5] 240  [5] 77  [5] 75  [5] ND  [5] 2.4  [5] J ND  [5] ND  [5] 550  [5] - - -
ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] 840  [4] - - -

ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] ND  [0.35] 860  [0.35] - - -
ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] ND  [2.5] 620  [2.5] - - -
ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] ND  [10] 1100  [10] - - -
ND  [20] 180  [20] 68  [20] 68  [20] ND  [20] 17  [20] J ND  [20] ND  [20] 940  [20] - - -

ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- 5.2  [2] ND  [2] ND  [2] ND  [2]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- 14  [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] ND  [0.5] ND  [0.5] J- 2.7  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- 7.5  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- 16  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- 7  [1] ND  [1] ND  [1] ND  [1]

0.52  [0.5] J ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- 0.22  [0.5] J 0.39  [0.5] J 0.42  [0.5] J,J- 13  [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] ND  [0.5] ND  [0.5] J- 3.1  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- 12  [1] ND  [1] ND  [1] ND  [1]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [4] ND  [4] ND  [4] ND  [4] ND  [4] J- ND  [4] ND  [4] ND  [4] J- ND  [4] J- ND  [4] ND  [4] ND  [4]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] J- ND  [8] ND  [8] ND  [8] J- ND  [8] ND  [8] ND  [8] ND  [8]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [8] ND  [8] ND  [8] ND  [8] ND  [8] J- ND  [8] J- ND  [8] J- ND  [8] J- ND  [8] ND  [8] ND  [8] ND  [8]
ND  [20] ND  [20] ND  [20] ND  [20] ND  [20] J- ND  [20] ND  [20] ND  [20] J- ND  [20] ND  [20] ND  [20] ND  [20]
5.4  [1] 3.4  [1] 7.4  [1] J,J+ 5.3  [1] J,J+ 1.9  [1] J- 11  [1] 3.4  [1] J 3.4  [1] J- 16  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] 0.47  [0.5] J,J-,B ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- 5.1  [2] ND  [2] ND  [2] ND  [2]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- 3.6  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- 0.44  [0.5] J ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [2] 1.3  [2] J ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]

9.7  [0.5] 2.9  [0.5] 3.1  [0.5] J,J+ 1.9  [0.5] J,J+ 0.26  [0.5] J,J- 2.8  [0.5] 33  [0.5] J 33  [0.5] J- 12  [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] 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  [0.5] J- ND  [0.5] 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  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- 0.38  [1] J,J+ 0.78  [1] J,J+ 0.69  [1] J,J-,J+ ND  [1] ND  [1] ND  [1] ND  [1]
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

Analyte Method Units Cleanup Level1

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Ethylbenzene SW8260C µg/L 700
Hexachlorobutadiene SW8260C µg/L 7.3
Isopropylbenzene SW8260C µg/L 3700
Methylene chloride SW8260C µg/L 5
Methyl-tert-butyl ether (MTBE) SW8260C µg/L 470
Naphthalene SW8260C µg/L 730
n-Butylbenzene SW8260C µg/L 370
n-Propylbenzene SW8260C µg/L 370
o-Xylene SW8260C µg/L 10000
sec-Butylbenzene SW8260C µg/L 370
Styrene SW8260C µg/L 100
tert-Butylbenzene SW8260C µg/L 370
Tetrachloroethene (PCE) SW8260C µg/L 5
Toluene SW8260C µg/L 1000
trans-1,2-Dichloroethene SW8260C µg/L 100
trans-1,3-Dichloropropene SW8260C µg/L 8.50
Trichloroethene (TCE) SW8260C µg/L 5
Trichlorofluoromethane SW8260C µg/L 11000
Vinyl chloride SW8260C µg/L 2
Xylene, Isomers m & p SW8260C µg/L 10000

1,2,4-Trichlorobenzene SW8270D µg/L 70
1,2-Dichlorobenzene SW8270D µg/L 600
1,3-Dichlorobenzene SW8270D µg/L 3300
1,4-Dichlorobenzene SW8270D µg/L 75
1-Methylnaphthalene SW8270D µg/L 150
2,4,5-Trichlorophenol SW8270D µg/L 3700
2,4,6-Trichlorophenol SW8270D µg/L 77
2,4-Dichlorophenol SW8270D µg/L 110
2,4-Dimethylphenol SW8270D µg/L 730
2,4-Dinitrophenol SW8270D µg/L 73
2,4-Dinitrotoluene SW8270D µg/L 1.3
2,6-Dinitrotoluene SW8270D µg/L 1.3
2-Chloronaphthalene SW8270D µg/L 2900
2-Chlorophenol SW8270D µg/L 180
2-Methyl-4,6-dinitrophenol SW8270D µg/L NE
2-Methylnaphthalene SW8270D µg/L 150
2-Methylphenol (o-Cresol) SW8270D µg/L 1800
2-Nitroaniline SW8270D µg/L NE
2-Nitrophenol SW8270D µg/L NE
3,3'-Dichlorobenzidine SW8270D µg/L 1.90
3 & 4-Methylphenol Coelution SW8270D µg/L 180
3-Nitroaniline SW8270D µg/L NE
4-Bromophenyl phenyl ether SW8270D µg/L NE
4-Chloro-3-methylphenol SW8270D µg/L NE
4-Chloroaniline SW8270D µg/L NE
4-Chlorophenyl phenyl ether SW8270D µg/L NE
4-Nitroaniline SW8270D µg/L NE
4-Nitrophenol SW8270D µg/L NE
Acenaphthene SW8270D µg/L 2200
Acenaphthylene SW8270D µg/L 2200
Anthracene SW8270D µg/L 11000
Benzo(a)anthracene SW8270D µg/L 1.2
Benzo(a)pyrene SW8270D µg/L 0.2
Benzo(b)fluoranthene SW8270D µg/L 1.2
Benzo(g,h,i)perylene SW8270D µg/L 1100
Benzo(k)fluoranthene SW8270D µg/L 12
Benzoic acid SW8270D µg/L 150000
Benzyl alcohol SW8270D µg/L NE
Benzyl butyl phthalate SW8270D µg/L 7300
bis-(2-Chloroethoxy)methane SW8270D µg/L NE
bis-(2-Chloroethyl)ether SW8270D µg/L 0.77
bis(2-Chloroisopropyl)ether SW8270D µg/L NE
bis-(2-Ethylhexyl)phthalate SW8270D µg/L 6
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AP-8061 AP-10258MW AP-10257MW AP-2020 AP-6530 AP-6532 AP-6535 AP-4040 AP-6000 Trip Blank Trip Blank Trip Blank

580-54924-1 580-54924-1 580-54924-1 580-54924-1 580-54924-1 580-55009-1 580-55009-1 580-55009-1 580-48876-1 580-48876-1 580-54924-1 580-55009-1
54924-1 54924-2 54924-3 54924-4 54924-5 55009-1 55009-2 55009-3 48876-16 48876-17 54924-6 55009-4
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Primary Primary Primary/MS/MSD Field Duplicate Primary Primary Primary/MS/MSD Field Duplicate PE Sample Trip Blank Trip Blank Trip Blank
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ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] ND  [1]
ND  [2] ND  [2] ND  [2] ND  [2] 1.5  [2] J,J- ND  [2] ND  [2] 1.3  [2] J,J-,J+,B 9.6  [2] 3.7  [2] J,B 2  [2] J,B 1.9  [2] J

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]
0.43  [1] J,B ND  [1] 0.6  [1] J,J+,B ND  [1] 0.33  [1] J,J- ND  [1] ND  [1] 0.38  [1] J,J-,B ND  [1] ND  [1] 0.47  [1] J,B 0.32  [1] J

ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] ND  [1] ND  [1] J- 11  [1] ND  [1] ND  [1] ND  [1]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- 3.8  [2] J ND  [2] ND  [2] ND  [2]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- 6.6  [2] ND  [2] ND  [2] ND  [2]
ND  [1] ND  [1] 1.6  [1] J+ 1.1  [1] J+ ND  [1] J- 1.3  [1] J ND  [1] 0.54  [1] J,J- 6.9  [1] ND  [1] ND  [1] ND  [1]

4.3  [0.5] 0.39  [0.5] J ND  [0.5] 0.3  [0.5] J ND  [0.5] J- 0.53  [0.5] J 3.3  [0.5] J 3  [0.5] J- 10  [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] ND  [0.5] ND  [0.5] J- ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]

7  [1] ND  [1] ND  [1] ND  [1] ND  [1] J- ND  [1] 0.6  [1] J 0.59  [1] J,J- 10  [1] ND  [1] ND  [1] ND  [1]
ND  [2] ND  [2] ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] J- ND  [2] ND  [2] ND  [2] ND  [2]

ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] ND  [0.5] J- 0.25  [0.5] J ND  [0.5] ND  [0.5] J- 5.7  [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- 0.45  [0.5] J 0.21  [0.5] J 0.32  [0.5] J,J-,B 13  [0.5] ND  [0.5] ND  [0.5] ND  [0.5]

ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.043] ND  [0.04] ND  [0.042] ND  [0.042] ND  [0.043] ND  [0.22] J+ ND  [0.04] ND  [0.042] ND  [0.04] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.43] J- ND  [0.4] J- ND  [0.42] J- ND  [0.42] J- ND  [0.43] J- ND  [2.2] J+ ND  [0.4] J- ND  [0.42] J- ND  [0.4] - - -
ND  [2.1] J- ND  [2] J- ND  [2.1] J- ND  [2.1] J- ND  [2.2] J- ND  [11] J-,J+ ND  [2] J- ND  [2.1] J- ND  [2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] J- ND  [0.21] J- ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] 4.8  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [2.1] J- ND  [2] J- ND  [2.1] J- ND  [2.1] J- ND  [2.2] J- ND  [11] J-,J+ ND  [2] J- ND  [2.1] J- ND  [2] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] J- ND  [0.21] J- ND  [0.2] - - -

ND  [0.21] R ND  [0.2] R ND  [0.21] R ND  [0.21] R ND  [0.22] R ND  [1.1] J+,R ND  [0.2] R ND  [0.21] R ND  [0.2] - - -
ND  [0.21] ND  [0.2] 0.38  [0.21] J 0.51  [0.21] J ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.21] J- ND  [0.2] J- ND  [0.21] J-,R ND  [0.21] J-,R ND  [0.22] J- ND  [1.1] J-,J+ ND  [0.2] R ND  [0.21] R ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.21] R ND  [0.2] R ND  [0.21] R ND  [0.21] R ND  [0.22] R ND  [1.1] J+,R ND  [0.2] R ND  [0.21] R ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.21] J- ND  [0.2] J- ND  [0.21] J- ND  [0.21] J- ND  [0.22] J- ND  [1.1] J-,J+ ND  [0.2] J- ND  [0.21] J- ND  [0.2] - - -
ND  [2.1] ND  [2] ND  [2.1] ND  [2.1] ND  [2.2] ND  [11] J+ ND  [2] ND  [2.1] ND  [2] - - -

ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] J- ND  [0.031] J- ND  [0.03] - - -

ND  [0.032] J- ND  [0.03] J- ND  [0.032] J- ND  [0.031] J- ND  [0.032] J- ND  [0.16] J-,J+ ND  [0.03] J- ND  [0.031] J- ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] J- ND  [0.031] J- ND  [0.032] ND  [0.16] J+ ND  [0.03] J- ND  [0.031] J- ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] J- ND  [0.031] J- ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [1.1] 1.2  [1] J 0.94  [1.1] J,J+ ND  [1] 1.2  [1.1] J ND  [5.4] J+ ND  [0.99] 1  [1] J ND  [1] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] J- ND  [0.21] J- ND  [0.2] - - -
ND  [0.43] ND  [0.4] ND  [0.42] J 0.64  [0.42] J,J+,B ND  [0.43] ND  [2.2] J+ ND  [0.4] ND  [0.42] ND  [0.4] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] J ND  [0.21] J ND  [0.2] J- - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] 0.57  [0.21] ND  [0.2] - - -
ND  [2.1] ND  [2] ND  [2.1] J 14  [2.1] J,J+ 3.5  [2.2] J+ 19  [11] J+ ND  [2] ND  [2.1] 16  [20] J - - -
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Table C-2 Groundwater Sample Results
Operable Unit 4
Fort Wainwright, Alaska

Analyte Method Units Cleanup Level1

Sample Type

Sample ID
Location ID

Sample Data Group
Laboratory ID

Collection Date
Matirx

Carbazole SW8270D µg/L 43
Chrysene SW8270D µg/L 120
Dibenzo(a,h)anthracene SW8270D µg/L 0.12
Dibenzofuran SW8270D µg/L 73
Diethyl phthalate SW8270D µg/L 29000
Dimethyl phthalate SW8270D µg/L 370000
Di-n-butyl phthalate SW8270D µg/L 3700
Di-n-octyl phthalate SW8270D µg/L 1500
Fluoranthene SW8270D µg/L 1500
Fluorene SW8270D µg/L 1500
Hexachlorobenzene SW8270D µg/L 1
Hexachlorobutadiene SW8270D µg/L 7.3
Hexachlorocyclopentadiene SW8270D µg/L 50
Hexachloroethane SW8270D µg/L 40
Indeno(1,2,3-cd)pyrene SW8270D µg/L 1.20
Isophorone SW8270D µg/L 900
Naphthalene SW8270D µg/L 730
Nitrobenzene SW8270D µg/L 18
n-Nitrosodi-n-propylamine SW8270D µg/L 0.12
n-Nitrosodiphenylamine SW8270D µg/L 170
Pentachlorophenol SW8270D µg/L 1
Phenanthrene SW8270D µg/L 11000
Phenol SW8270D µg/L 11000
Pyrene SW8270D µg/L 1100

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

PE - performance evaluation sample

WG - groundwater

WQ - water QC sample

J- - result qualified as estimate with a low-bias due to a QC failure

ND - not detected [LOD presented in brackets]

Yellow highlighted and bolded results exceed ADEC groundwater cleanup 
levels.

Grey highlighted results are non-detect with LODs above cleanup levels

1 Cleanup level etablished from ADEC Title 18, Alaska Administrative Code, 
Section 75.345, Table C

B - result may be due to cross-contamination
J - result qualified as estimate because it is less than the LOQ or due to a QC 
failure
J+ - result qualified as estimate with a high-bias due to a QC failure

15FWOU418WG 15FWOU419WG 15FWOU420WG 15FWOU421WG 15FWOU422WG 15FWOU424WG 15FWOU425WG 15FWOU426WG 15FWOU416WG 15FWOU417WQ 15FWOU423WQ 15FWOU427WQ
AP-8061 AP-10258MW AP-10257MW AP-2020 AP-6530 AP-6532 AP-6535 AP-4040 AP-6000 Trip Blank Trip Blank Trip Blank

580-54924-1 580-54924-1 580-54924-1 580-54924-1 580-54924-1 580-55009-1 580-55009-1 580-55009-1 580-48876-1 580-48876-1 580-54924-1 580-55009-1
54924-1 54924-2 54924-3 54924-4 54924-5 55009-1 55009-2 55009-3 48876-16 48876-17 54924-6 55009-4

11/6/2015 11/6/2015 11/6/2015 11/6/2015 11/6/2015 11/9/2015 11/9/2015 11/9/2015 4/8/2015 4/7/2015 11/6/2015 11/9/2015
WG WG WG WG WG WG WG WG WG WQ WQ WQ

Primary Primary Primary/MS/MSD Field Duplicate Primary Primary Primary/MS/MSD Field Duplicate PE Sample Trip 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
Result [LOD] 

Qualifier
Result [LOD] 

Qualifier
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] J- ND  [0.031] J- ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

0.34  [0.21] J,B 0.29  [0.2] J,B 0.33  [0.21] J,B 0.29  [0.21] J,B 0.3  [0.22] J,B 1.7  [1.1] J,J+,B ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] 0.91  [1.1] J,J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] 0.28  [0.21] J+,B ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.21] J- ND  [0.2] J- ND  [0.21] J- ND  [0.21] J- ND  [0.22] J- ND  [1.1] J-,J+ ND  [0.2] R ND  [0.21] R ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] J- - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -
ND  [0.21] 0.69  [0.2] ND  [0.21] ND  [0.21] 1.1  [0.22] ND  [1.1] J+ ND  [0.2] J 1.7  [0.21] J ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J-,J+ ND  [0.2] J- ND  [0.21] J- ND  [0.2] J- - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] 0.55  [1.1] J,J+ ND  [0.2] J- ND  [0.21] J- ND  [0.2] - - -
ND  [0.21] ND  [0.2] ND  [0.21] ND  [0.21] ND  [0.22] ND  [1.1] J+ ND  [0.2] ND  [0.21] ND  [0.2] - - -

ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -
0.43  [0.21] J ND  [0.2] 0.26  [0.21] J 0.16  [0.21] J 0.22  [0.22] J 1.4  [1.1] J,J+ 0.25  [0.2] J 0.32  [0.21] J ND  [0.2] - - -
ND  [0.032] ND  [0.03] ND  [0.032] ND  [0.031] ND  [0.032] ND  [0.16] J+ ND  [0.03] ND  [0.031] ND  [0.03] - - -



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

APPENDIX D 

PHOTO LOG 

 

 

 

 

 

 

 

 

 

 

 

 

 



2015 GROUNDWATER SAMPLING LOG – OU4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Landfill groundwater sampling at AP-10258 (view to the East) 
  

Landfill groundwater sampling at FWLF-4 (view to the West) 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Thawing well AP-6532 with hot water due to failed dedicated heat trace. 
  

Collecting groundwater parameters at AP-6138 (view NA) 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

View of broken PVC riser at AP-5588 
  

Temporary storage of IDW purgewater at the DERA building 
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FFA MEETING KEY DECISION ITEMS 
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Operable Units and 2-Party Sites 

Discussion Items/Key Decisions fromWinter 2015 FFA Meeting, Ft Wainwright, AK 
Operable Units and Two-Party Sites 

February 3-4, 2015 
Anchorage, AK 

 
U.S. Environmental Protection Agency (EPA)  Sandy Halstead (Feb. 3rd only) 
 
Alaska Dept. of Environmental Conservation (ADEC)  Deb Caillouet 
 
Army Environmental Command (AEC) Michael Kipp 
 
Army Directorate of Public Works-Environmental (DPW) Joe Malen, Brian Adams,  
 Michael Meeks (Feb. 4th only) 
  
U.S. Army Corps of Engineers (USACE) Bob Hazlett, Mark Wallace, Mike Utley 
  
Fairbanks Environmental Services (FES)  Craig Martin, Aaron Swank, Karol Johnson, 

Bryan Johnson 
 
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 Decision Responsible 
Party 

Follow-up 
Actions 

Tuesday, February 3rd 

2014 Postwide 
Monitoring 

Program 
Summary 

Sampling was conducted late in 2014 as a result of 
contracting delays and additional time required to 
prepare and approve UFP-QAPP. 

USACE 
A 2015 contract option is 

planned for award prior to spring 
sampling.   

Discussed the potential impact of record 
precipitation during the summer of 2014 on 
groundwater contaminant concentrations. 

FES 

Will continue to monitor 
groundwater contaminant 

concentrations to determine 
influence of high water levels. 

Discussed the use of EPA’s groundwater statistical 
tool and how it could be incorporated into the 
existing analysis process (i.e. MAROS, linear 
regression).   

FES 
Army will evaluate the use of 

this tool, using the 2014 
monitoring data sets. 

OU1 – 801 Drum 
Burial Site 

Discussed planned 2015 groundwater sampling 
event that will be conducted to support the next 
Five Year Review. 

USACE / 
FES 

Groundwater sampling will be 
conducted in spring 2015 

following award of the contract 
option. 

Operable Unit 2 

2014 sampling identified PCE increases (above the 
remedial goal) which may be a result of the 
extremely high groundwater levels coming into 
contact with residual soil contaminants.   

FES 
The contaminant trend will be 

re-evaluated following the 2015 
sampling event. 

Discussed sampling of DRMO1 and DRMO5 two-
Party sites in 2015 to support the next Five Year 
Review. 
 
The water supply well could not be sampled in 
2014 due to pump maintenance, but will be 
sampled in 2015. 

USACE / 
FES 

Groundwater sampling will be 
conducted in spring 2015 

following award of the contract 
option. 
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Site / Topic Discussion Items / Key Decision Responsible 
Party 

Follow-up 
Actions 

Operable Unit 3 – 
Birch Hill Tank 

Farm 

Discussed contaminant trends with focus on the 
potential for DCA migration.  Noted that the only 
well (AP-6071) located along Lazelle Road (off-
Post) was destroyed during a road upgrade by the 
City of Fairbanks.  Discussed replacing this well 
and potentially installing additional well(s) along 
roadway to evaluate potential contaminant 
migration resulting from thawing permafrost. 

RPMs 

These issues will continue to be 
evaluated under the existing 

monitoring program; issues will 
be discussed at next FFA 

Meeting 

BHTF aboveground storage tanks (ASTs) are to be 
removed in Spring 2015.  The “SIRI” contract 
includes an option to remove lead contaminated 
soil surrounding the tanks.  Removal of AST 316 
and associated lead contaminated soil would 
enable further investigation of the source of 
bedrock groundwater contamination.   

RPMs 

The Army will propose future 
investigation of the BHTF 
bedrock aquifer following 

removal of lead contaminated 
soil. 

Operable Unit 3 – 
Railcar 

Offloading 
Facility 

DRO increased in many of the ROLF wells in 
2014, and at Valve Pit A benzene concentrations 
also increased; the increase was attributed to the 
high water levels. 

FES Contaminant trend will be 
further evaluated in 2015 

Replacement monitoring wells planned for 2014 
could not be installed due to contract award/work 
plan approval coming late in the field season.  
Wells will be installed in Spring 2015 prior to the 
groundwater sampling event. Well installation 
methods and materials will be reviewed (including 
changing to schedule 80) to help prevent further 
well damage. 

FES 

A work plan addendum will be 
submitted in early spring to 

address any proposed changes in 
method or materials for well 

replacements throughout OU3 

Operable Unit 3 – 
Milepost Sites 

Discussed planned 2015 groundwater sampling 
event that will be conducted to support the next 
Five Year Review.  The IC inspection identified 
wells that may need repair/replacement to allow 
groundwater sampling. 

USACE / 
FES 

Groundwater sampling will be 
conducted in fall 2015 following 

award of the contract option; 
wells will be evaluated for 

viability and repaired or replaced 
as necessary 

Operable Unit 4 – 
Landfill 

Landfill use is currently limited to disposal of fly-
ash and ACM construction debris; the landfill is 
scheduled to be closed in 2020. 
 
Recommendations for reducing the Landfill 
sampling program that were approved in 2014 will 
be put into effect during the 2015 sampling effort, 
with the following two exceptions: 
o It is not possible to sample AP-6527 due to 

extremely slow recharge.  This well will be 
removed from the sampling program 

o AP-10258, located near the Cat Shed, will 
continue to be sampled due to a detection of 
benzene above cleanup levels in 2014. 

None Previously approved by RPMs 
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Site / Topic Discussion Items / Key Decision Responsible 
Party 

Follow-up 
Actions 

Operable Unit 4 – 
Fire Training Pits 

The fire training pit area is no longer the primary 
site being considered for the Org Parking Facility.  
However, during a 2014 site inspection, partially 
buried drums were identified.  The drums were 
filled with soil and appeared to have been use for 
training. 
 
Discussed conducting groundwater sampling of 
existing wells in the FTP3A area to further 
evaluate PFOA/PFOS contamination identified by 
the 2013 investigation.  

DPW / FES  

An investigation will be 
conducted within the drum area 

to determine if potential 
contaminants are present. 

 
 
 

A groundwater sampling event 
will be conducted in spring 

2015. 

Operable Unit 5 – 
WQFS / EQFS 

DRO and benzene concentrations were higher in 
many wells, possibly due to the high water levels. 
 
Spring sampling event at Sparge Curtain was not 
conducted in 2014, but semi-annual sampling is 
planned for 2015. 
 
Deployment of the Chena River Boom was limited 
to approximately one month due to extremely high 
river water levels. 
 
Building 1060 (EQFS Flowpath D) will be 
sampled in 2015 to support the next Five Year 
Review. Since the only remaining COC is DRO, 
this site may be transferred to the 2-Party program. 

FES 

Groundwater sampling and 
boom deployment will be 
conducted in Spring 2015 

following award of the contract 
option. 

Operable Unit 5 – 
BHTF ASTs 

Discussed 2014 IC monitoring results of the BHTF 
fence.  If lead contaminated soil is removed 
following the AST decommissioning, IC 
inspections of fence line might not be required. 

FES 

IC inspections of fence line will 
continue until RPMs determine it 

is no longer necessary (IC 
requirements for this site are 

discussed in the meeting minutes 
for Thursday, February 5th). 

IC Inspections 

Provided summary of 2014 IC inspections. 
Breaches at both the landfill and the BHTF fences 
occurred; however, no significant compliance 
issues were noted. No other IC issues were noted. 
 
A Post-Wide LUC/IC Management Plan will be 
written by an AEC contractor (Draft expected in 
Spring 2015) 

DPW / AEC These breaches will be included 
in the 2014 Annual IC Report. 

Five Year Review 

Discussed general plans for the five year review. 
 
“SIRI” sites will be mentioned in the 5YR 
 
EPA identified a “Streamlined Five Year Review” 
approach currently being used by the Navy; they 
are giving a presentation at the upcoming DSMOA 
meeting. 

 
AEC / DPW 

 
 

EPA 

The Army will contract and 
complete the Five Year Review 

 
 

EPA will provide the Army with 
a contact at the Navy to get 

information on the “Streamlined 
5YR” 

Discussed whether the Five Year Review can be 
used to transfer sites from the Three Party program 
to the Two Party Program 

EPA EPA will investigate and provide 
some direction. 
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Wednesday, February 4th 

Neely Road 

Discussed increases in EDB and DRO 
concentrations during 2014.  ADEC requested that 
the treatment system be restarted for one year.  
Current contract allows for operation of the 
system. 

USACE / 
FES 

System will be restarted (air 
sparge only) after the spring 
2015 groundwater sampling 

event.  

Former Buildings 
2111 / 2112 

Discussed contaminant trends which indicate that 
the contaminant plume is stable.  ADEC 
recommended the site be closed with institutional 
controls. 

FES 

The 2014 Monitoring Report 
will include a recommendation 
for “closure with institutional 

controls” with supporting 
information. 

Two Party Sites 

Presented monitoring results for the Bldg. 3564 
site.  Discussed several other sites that will be 
sampled in 2015, some of which may be closed 
with institutional controls.   

DPW / 
ADEC 

DPW and ADEC will discuss 
status of two party sites and 

whether additional sites may be 
closed with institutional controls. 

FTW373 
Organizational 

Parking Lot Well 

Presented the decommissioning of the monitoring 
well (AP-7123) identified during construction of 
the FTW373 organizational parking lot.  The 
project was shut down for the year, prior to 
completion. 
 
Discussed the need for a report of all the actions 
taken to deal with contaminated soils, etc. at the 
conclusion of the construction project.  

DPW / 
USACE 

The construction project is 
ongoing, and the report will be 
submitted once construction is 

complete. 

Misc. Basewide 
Issues 

RAB Solicitation  FES Will be sent out to Project Team 
for review 

Dig Permit – EPA/ADEC requested that the dig 
permit on the Fort Wainwright website be updated 
to link the current version (May 2011 version is on 
the website which lists the incorrect phone number 
for DPW-Environmental). 

DPW DPW will have this corrected. 

“Pollution Sample Analyte Map Book” – 
ADEC/EPA requested copies  DPW DPW will provide copies. 
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Page 1 of 5 

1 

Page 1-2, 
Paragraph 
1.2.1(Fort 

Wainwright 
Landfill) 

Reference to Fire Training Pit and Coal Storage 
Yard. The description of the operable unit should 
be part of the introduction. 

A Descriptions of the Fire Training Pit (FTP) and Coal Storage 
Yard (CSY) Sites were added to Section 1. 

 

  1a 

Did the Coal Storage Yard reach No Further 
Action or no monitoring requirements with Land 
Use Controls? 

A The CSY was recommended for NFA in the Second Five Year 
Review; however, to our knowledge follow up was not conducted 
for receiving the NFA (although, the NFA recommendation was 
acknowledged in a 2006 entry on the ADEC Contaminated Sites 
Database by Sharon Richmond).  The Third Five Year Review 
lists the status of the CSY as “Remedial Action”.  There are ICs 
for the CSY, but no monitoring requirements.  All references to 
the CSY as being NFA have been removed from the 2015 
Landfill Monitoring Report. 

 

  1b 

The Fire Training Pit achieved No Further 
Action based on removal of the soils (was this 
documented in some type of after action report or 
completion report?). The statement on the 
construction can still be used. 

A The Decision Document for Fire Training Pits, Operable Unit 4, 
is included as Appendix A to the OU4 Record of Decision. 

 

2 

Page 1-3, 
Paragraph 1.2.2 
(Landfill CAT 

Shed - Building 
1191) 

What is the status of this facility or site? 

A The status of this site is listed as open in the ADEC database. 
Two wells found to contain benzene during the investigations at 
the Building 1191 Landfill CAT Shed site continue to be 
monitored as part of the long-term Landfill monitoring program.  
This site currently meets EPA’s objective to ensure the injection 
well at issue is in compliance with the Safe Drinking Water Act 
Regulations (Section 7.3 of the Third Five Year Report, Fort 
Wainwright) 

 

  2a 

The EPA compliance order transferred this site to 
CERCLA with the monitoring requirements 
associated with Operable Unit 4. Was this site 
formally transferred (Technical Memorandum?) 
into Operable Unit 4?  

A In a letter from Mr. Joseph Malen dated 17 August 2011 to 
ADEC, Mr. Jacques Gusmano and Ms. Deb Caillouet, he states 
the following 
“In response to the US Environmental Protection Agency, Region 
10 Underground Injection Control Program Consent Agreement 
and Final Order which includes the Landfill CAT Shed on Fort 
Wainwright, U.S. Army Garrison Fort Wainwright has 
committed to adding additional investigations related to the 
subject injection well to the normal Operable Unit 4 

 



REVIEW   PROJECT: Fort Wainwright 
COMMENTS DOCUMENT: Draft 2015 Monitoring Report, OU-1, ADEC File No. 108.38.068.08   

 

ALASKA DEPT. OF 
ENVIRONMENTAL 
CONSERVATION 

DATE: 3/21/2016 
REVIEWER: Dave Mayes 
PHONE:   

Action taken on comment by: Karol Johnson 

Item 
No. 

Drawing Sheet 
No., 

Spec. Para. 
COMMENTS 

REVIEW 
CONFERENCE 

A - comment 
accepted 

W - comment 
withdrawn 

(if neither, explain) 

CONTRACTOR RESPONSE 

ADEC/EPA 
RESPONSE 

ACCEPTANCE  
(A-AGREE)  

(D-DISAGREE) 
 

Page 2 of 5 

investigations currently in progress at the Fort Wainwright 
Landfill. Building 1191 is already a part of the Landfill Source 
Area so additional administrative actions are not necessary. 
Assistant Regional Counsel, Ankur Tohan's letter explicitly cites 
that "Any additional action, if necessary, to address 
contamination at the Landfill CAT Shed will be overseen by the 
CERCLA Program. Completion of these remaining actions will 
meet EPA's objectives to ensure the injection wells at issue in this 
enforcement action are in compliance with Safe Drinking Water 
Act Regulations." U.S. Army Garrison Fort Wainwright 
appreciates being afforded the opportunity to address these 
concerns under the CERCLA Program. 
According to the Certified Letter classified as "Enforcement 
Confidential" from the US EPA Region 10, Office of Regional 
Counsel, the Enforcement Action will be satisfied when the 
Landfill CAT Shed's UIC issue is incorporated/ documented 
within the Fort Wainwright FiveYear Review document currently 
being reviewed. 
The Army will direct its contractor to include the required 
language into the Operable Unit 4 and Summary sections of this 
document. A copy of the "Enforcement Confidential" letter will 
not be included in the Five Year Review due to its legal 
classification. 
This information is also mention in Section 7.3 of the Third Five 
Year Review. 

  2b 

Looking at the State of Alaska Contaminated 
Sites Data Base there appears to be three entries 
for this site: (1) Two under file number 
108.26.040 (Hazard ID 2481 and 24458) that 
relate to the former storage tank but appear to be 
closed and (2) one under file number 
108.38.070.040 (Hazard ID 25741) related to the 
dry well/UIC that is open. What is the 
requirement for the open site?  
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  2c 

The Third Five Year Review (2012) states the 
monitoring of three wells around Building 1191 
will demonstrate compliance with the Safe 
Drinking Water Act. How was this changed to 
the contamination being associated with the 
landfill and the wells incorporated into 
monitoring the landfill? Was the Building 1191 
area closed? 

A See response to comment 2a.    

3 

Page 1-3, 
Paragraph 1.2.3 
(Memorandum 

of 
Understanding)

. 

a) In the referenced memorandum of 
understanding - did all three parties sign the 
agreement? Should this be referenced here? 
b) How was this incorporated into the Remedial 
Design/Remedial Action Documentation for 
monitored natural attenuation? 

A The Memorandum of Understanding (MOU) was signed by 
ADEC and the US Army.  The MOU was referenced by request 
of ADEC. 
 
The MOU is discussed in Section 7, Operation and Maintenance 
Plan, of the Final Remedial Action Report, Operable Unit 4, 
Landfill, Fort Wainwright.  A copy of the MOU is provided as 
Appendix D of the fore mentioned Report. 

 

4 

Page 1-8, Table 
1-3 (Crosswalk 
Table for OU4 
Source Area 

Tracking 
Numbers). 

a) The status for all the sites associated with 
operable unit 4 is recorded as "active" under the 
State of Alaska Contaminated Sites Database.  
b) The status of sites recorded in the State of 
Alaska Contaminated Sites Database does not 
appear to agree with decision made in the 
NPL/CERCLA program. What is being tracked 
by the State of Alaska? 

A The Site Status in Table 1-3 was changed to state that all OU4 
sites are Active. 
 
A 1999 entry in the ADEC database by Rielle Markey for the 
FTP states that site closure was approved; however, the FTP site 
was reopened in 2015 By Debra Caillouet. 
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5 

Page 2-1, Table 
2-1 

(Monitoring 
Wells Sampled 

in at the 
Landfill in 

Spring and Fall 
2015) and page 
3-2, Paragraph 
3.2.1 (Shallow, 
Intermediate, 

and Deep 
Monitoring 

Wells). 

a) The purpose for the intermediate and deep 
monitoring wells is stated in paragraph 3.2.1. The 
purpose for the shallow monitoring wells is not 
given. 
b) If the reason for the types of wells applies to 
all constituent monitoring then the explanation of 
the different well depths could be moved to a 
different paragraph (than just associated with 
volatile Organic Compounds).  
 
 

A A statement identifying the purpose of the shallow wells was 
added and reference to the purpose of the deep and intermediate 
wells was moved to Section 3.2.  The following is now the first 
paragraph in Section 3.2: 
Thirteen monitoring wells were sampled at the Landfill during 
April 2015: six shallow wells, three intermediate wells, and four 
deep wells.  Six monitoring wells were sampled at the Landfill 
during November 2015: three shallow wells and three deep wells.  
Groundwater samples collected from wells using a 10 foot screen 
that is placed so that five feet of the screen is below the water 
table and five feet of screen is above the water table are 
designated as shallow wells.  These wells are sampled to 
investigate contaminants that migrate along the surface of the 
water table.  Intermediate wells are screened below the 
groundwater table and above permafrost and are sampled to 
investigate the vertical distribution of contaminants in the 
unconfined groundwater that flows above permafrost.  Several 
wells are screened below permafrost (deep wells).  These wells 
are sampled to monitor contaminants that are migrating in the 
aquifer below the permafrost.  Benzene is the only compound 
that has migrated to downgradient deep wells at concentrations 
exceeding the RAG.   

 

6 

Page 3-7, 
Paragraph 

3.2.4.2 (PCA 
Degradation 
Products in 

Groundwater). 

Reference to Figure 3-12 should probably be 
Figure 3-11. 
 

A The reference to Figure 3-12 was changed to Figure 3-11.  
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7 General 

Overall I would like some type of statement of 
the interpretation of all the results. 
a) It appears Benzene is only an issue below the 
frost line and the Benzene contamination is along 
the AP-6530, 6532, 5588, and FWLF-4 well line. 
b) Chlorinated solvents appear along the AP-
5588, 8063, and 6535 well line, both above and 
below the frost line. Solvents do not appear in 
well AP-5589. 
c) There are two separate contamination flow 
paths away from the landfill. 

A The possibility of separate contaminate flow paths from the 
Landfill was discussed several years ago at an FFA meeting.  At 
the time it was determined this was inconclusive because of the 
varying depths of the wells, the influence of the permafrost, and 
the lack of sufficient analysis from downgradient wells.  There 
appears to be enough sampling data from wells AP-6530 and AP-
6535 to reintroduce this idea.  
A statement will be included in Conclusion and 
Recommendations Section 5 that addresses the separate 
contaminant flow paths. 
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 Page 1 of 1 

1.  SEDD 580-
48876 

Hold time for VOC is listed incorrectly as 15 days, while it 
is actually 12.  I think it is because of two extraction dates, 
but the first was reported as primary, so the first hold time 
should be reported. 

A The hold time for VOC will be corrected to 12 
days in the SEDD, as indicated.   

2.  Lab  
54924, 
55009 

It has been a long time since I have seen so many failure for 
LCS and LCSD.  What is up with Test America?  No need to 
answer. 

Noted 

Good question…  The project laboratory was 
changed to ALS for 2016 due to the large 
number QC issues experienced with Test 
America.  So hopefully we’ll see fewer 
LCS/LCSD issues in upcoming sampling 
events.  

 

3.  Figure 3-3, 
3-10, 3-11 

I don’t see any associated data flags along with presented 
data. 

Noted 

For clarity, data flags are not included on 
Figures.  However, a note will be added to the 
legend directing the reader to the Tables where 
data flags can be found. 

 

4.   ----- End of Comments ----    

5.       

6.       

7.       
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1 12 
1.2.1 

Please clarify the sentence describing the Coal Storage 
Area.  “The Coal Storage Yard was recommended for No 
Further Action (NFA) in the Second Five Year Review; 
however, it is still listed as an active site.”  If IC inspections 
are required at the CSA, then it should not be considered 
NFA. 

A 

There is no conflict with the statements in 
the report.  The report does not state that 
the site was NFA’d, only that it was 
recommended for NFA, which is confirmed 
by the ADEC contaminated sites database. 

A 

2 12-14 
1.2.2 

The discussion on results from the Fire Training Pits are 
based on work that was not reviewed or approved by the 
regulators.  The section should be rewritten to describe the 
sampling that was conducted under 'mission critical' 
authority without regulator input and delete the 
interpretation of the results. 

A 

The interpretation of the results will be 
deleted and this section will be updated to 
be more concise in its summary and the 
FTP Report will be referenced.  Additional 
comments concerning the FTP will be 
addressed with the FTP Report.  

A  

3 13 
1.2.2. 

“A Decision Document for soil removal at the Fire Training 
Pits area (U.S. Army, No date) was included in appendix to 
the OU-4 ROD”. 
 

Please elaborate on where the OU4 FTA removal action 
contaminated soils were disposed?  The landfill?  ADEC 
database from 11/4/1999 notes that the removal action has 
been completed but no post-removal action report is 
referenced or available for review. 

A 

The 1996 excavation at the Fire Training 
Pits was documented in the report, “Site 
Assessment Report – Remove Soil at Burn 
Pits, Fort Wainwright – January 1997”.  
 

The report describes excavation, 
stockpiling, transportation, treatment, and 
disposal of contaminated soil. The target 
of the excavation was petroleum 
contaminated soils, and the soils were 
transported to and treated by OIT in 
Moose Creek, AK. The treated soil was 
transported back to Fort Wainwright where 
it was used at the active landfill as capping 
material.  
 

This section will be updated to be more 
concise in its summary and the FTP Report 
will be referenced.  Additional comments 

A – please 
include the text 
from the 
response in the 
report. 
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2 
 

concerning the FTP will be addressed with 
the FTP Report. 

4 13 
1.2.2. 

“ While the RI and the subsequent removal action 
successfully addressed Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) 
requirements for the FTP sites, concern remained that soil 
contamination could be encountered during planned 
construction projects at these sites.” 
 

The subsequent removal was not done under CERCLA if this 
site was determined to be NFA in the OU4 ROD.  Please 
modify the sentence to disassociate the removal action 
under CERLCA authority. 

A 

The removal was done under CERCLA.  
 

The following is from the Decision 
Document included into the OU4 ROD: 
 

“This decision document describes the 
removal action for the Fire Training Pits 
(FTPs) 3A and 3B Source Area, Operable 
Unit 4, at Fort Wainwright. This removal 
action has been chosen in accordance with 
Comprehensive Environmental Response, 
Compensation, Liability Act (CERCLA) as 
amended by Superfund Amendment 
Reauthorization Act (SARA), the National 
Contingency Plan (NCP), Resource 
Conservation and Recovery Act 
(RCRA), and Army Regulation 200-1, as 
applicable.” 

A  

5 13 
1.2.2 

Consider rewriting the following sentence to clarify how the 
investigation was conducted: 
Geophysical surveys and soil and groundwater 
investigations were conducted in 2013 without regulator 
review or approval.  
 

Delete the remainder of the results discussion around the 
2013 and 2015 sampling efforts. 

Noted  
and A 

The investigation was approved by ADEC. 
 

The results discussion around the 2013 
and 2015 sampling efforts will be deleted. 
 

This section will be updated to be more 
concise in its summary and the FTP Report 
will be referenced.  Additional comments 
concerning the FTP will be addressed with 
the FTP Report. 

A 

6 15 
1.2.4 

Consider clarifying the well AP-6137 is now the well 
designated as AP-8061.  This is the most downgradient, 

A and  
Noted 

Clarification is provided under the Section 
titled “Replaced Wells AP-6137 and AP- noted 
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shallow well that is monitored yet concentrations still 
exceed RAGS for benzene and TCE. 
 

What about a recommendation to install a shallow well 
downgradient of AP-8061 to the southwest if that is the 
understood direction of flow of the shallow aquifer?  
Without it, the downgradient shallow aquifer plume 
boundary is undefined.  (what is the status of shallow wells 
AP6139 and AP-5997?  Perhaps a new shallow well is 
needed to the west of AP-5997?) 

6139”.  Additional clarification was 
included in the first paragraph of Section 
1.2.4. 
 

Installing a new shallow monitoring well 
downgradient of AP-8061 was discussed in 
2011.  However, it was agreed by all RPMS 
that existing monitoring well AP-5997, 
located adjacent to the Chena River, would 
be sampled instead of installing a new 
well.  AP-5997 was sampled in the spring 
of 2011 to determine if contaminants have 
migrated downgradient of AP-8061.  With 
the exception of bis-(2-
Ethylhexyl)phthalate that was detected 
well below the cleanup level, no other COC 
were detected in this well; therefore, it 
was agreed that no additional sampling 
would be conducted at this well. 
 

AP-6139 was replaced by well AP-8062 
and then again by AP-9076 due to severe 
frost jacking in this area.  It was ultimately 
determined that the wells in this area were 
installed in perched groundwater (on 
permafrost) and were not connected to 
the groundwater flow from the Landfill 
source area.  These wells are 
recommended for decommissioning.  AP-
5997 is a viable well for sampling. 
 

Installing additional shallow wells west or 
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southwest of AP-8061 is not possible due 
to the presence of permafrost. 

7 17 
1.2.4 
AP-6132 

“ a permafrost evaluation conducted in 2010 identified a 
massive block of permafrost between this well and the 
Landfill (shown on Figure 3-1)”.   
 

Are there estimates on the thickness and depth of the 
permafrost block?  If the permafrost block is a critical 
component influencing plume mobility, are there any 
repeated measures to see how the permafrost may be 
shifting in dimension over time? 

Noted 

Information presented during the February 
2011 FFA meeting, based on CRREL’s 
permafrost delineation and modeling, 
indicated the following: that a thaw bulb is 
assumed present beneath the landfill, 
permafrost is discontinuous east of the 
landfill, west of the landfill there is thick 
continuous permafrost, and south of the 
landfill, permafrost is highly variable.  
Specific estimates on thickness and depth 
were not provided.  However, the presence 
of permafrost between AP-6132 and the 
Landfill makes this well unreliable as an 
upgradient well. 

A – appears to 
be a data gap 
in delineating 
plume mobility 

8 22 
2.1 

There must be some pre-sampling activities to monitor for 
methane gas prior to any disturbance activities in the well 
or in the vicinity as a health and safety precaution. Noted 

All groundwater monitoring wells are 
several hundred feet away from landfill 
buried debris areas and are unlikely to 
contain significant concentrations of 
methane.   

A 

9 29 
3.2 

“Groundwater samples collected from wells using a screen 
that is placed so that at least five feet of the screen is below 
the water table and five feet of screen is above the water 
table are designated as shallow wells. These wells are 
sampled to investigate contaminants that migrate along the 
surface of the water table.” 
 

Please provide rationale on how this screen placement may 
affect sampling and associated concentrations of 

Noted 

The screened intervals were described in 
the Report to clarify the difference 
between “shallow”, “intermediate”, and 
“deep” wells, as the wells are frequently 
discussed within these categories.   
 

However, the lengths and depths of 
screened intervals were ultimately based 
on subsurface conditions (i.e., location of 

Noted 
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contaminants that do not migrate at the water table 
surface, such as chlorinated solvents. 

permafrost, and location of groundwater). 
Intermediate wells (wells screened below 
the water table) were placed in the most 
likely pathways for contaminants that do 
not migrate at the water table surface.  

10 29 
3.2 

“Benzene is the only compound that has migrated to 
downgradient deep wells at concentrations exceeding the 
RAG.” 
Deep well AP-6532 shows bis(2-ethylhexyl)phthalate above 
cleanup levels in both April and Nov 2015. Is it coming from 
the upgradient shallow well FWLF-4? 

A 

This is an incorrect statement and it will 
be removed from the Report. 
 

It is expected that Bis(2-
ethylhexyl)phthalate (DEHP) at OU4 is 
migrating from the landfill; however, the 
specific source is unknown.  DEHP 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.  
DEHP 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 not been shown 
to degrade in anaerobic conditions, such 
as landfill leachate. 

A 

11 30 
3.2.1 

“ Monitoring well AP-8061 was installed in the same location 
and to the same depth and screen interval as well AP-6137; 
therefore, the data from these wells were combined for 
data analysis.” 

Noted This will be considered for the 2016 
Monitoring Report. A 



REVIEW   PROJECT:   OU4   
COMMENTS DOCUMENT: Preliminary Draft 2015 Annual Sampling Report     Location:  Fort Wainwright, Alaska 
U.S. ARMY CORPS OF 
ENGINEERS 
 

DATE:  11/21/2016 
REVIEWER:  EPA 
PHONE:  

Action taken on comment by:  
 

Item 
No. 

Drawing 
Sheet No., 
Spec. Para. 

COMMENTS  REVIEW 
CONFERENCE 

A - comment 
accepted 

W - comment 
withdrawn 

(if neither, explain) 

CONTRACTOR RESPONSE USAED/ADEC 
RESPONSE 

ACCEPTANCE  
(A-AGREE)  

(D-DISAGREE) 

 

6 
 

For trend analysis, even if the wells are in the same location 
and same depth and screen interval, it is recommended to 
only analyze data generated from a specific well.  There are 
plenty of data points (minimum of 8 needed) to statistically 
determine trends on replacement well AP-8061 only. 

12 30 
3.2.1 
Shallow 
monitoring 
wells 

It is very difficult to discern any influence of seasonality or 
groundwater level using this graphical format.  If possible, 
please graph groundwater elevations in addition to 
contaminant concentration. 
 

It would be helpful to provide an additional graph for 
individual wells that displays all the chlorinated solvent 
concentrations over time to see the patterns for 
dechlorination of the parent to daughter products. 

A and  
Noted 

Where possible, groundwater levels will 
be included on the graphs. 
 

Additional graphs for individual wells that 
display all the chlorinated solvent 
concentrations over time will be 
considered for the 2016 OU4 Monitoring 
Report.   

A 

13 30 
3.2.1 
Well AP-
8061 

Suggest that the data for AP-8061 exclude data from well 
AP-6137 (Jul 1997 to September 2001?) 
 

Explore putting another shallow downgradient well beyond 
the permafrost block or to the SW.  The shallow aquifer 
plume has not been delineated. 

A and  
Noted 

The graphs for AP-8061 will exclude data 
from AP-6137. 
 

Installing additional downgradient shallow 
wells has been explored by the RPMs and 
it has been determined that it is not 
possible to install a shallow well to the SW 
due to permafrost.  A downgradient 
shallow well “beyond the permafrost 
block” is not expected to provide 
pertinent data for plume migration in the 
shallow aquifer as historical data indicates 
the contaminant plume is “diving” 
beneath the permafrost downgradient of 
the landfill.  However, well AP-6061 is a 
shallow well located southwest of the 
landfill, beyond the permafrost block, that 

A 
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can be sampled if RPMs favor pursuing 
this. 

14 30 
3.2.1 
Well AP-
10257 

Please correct the discrepancies between the data on Figure 
3-3 and the summary in this narrative.  “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 17 μg/L in fall 2013. Bis(2-ethylhexyl 
phthalate) was also detected above the RAG in AP-10257 in 
2015 for the first time since sampling began at this well” 
 

Table 3-2 reports a value of ND(2.1) for the primary sample 
and 14 ug/L for the duplicate.  Should the duplicate be 
reported on the Figure? 

A 

The discrepancies will be corrected.  The 
benzene result was rounded up from 6.6 to 
7.0 – it will be changed to 6.6 on the 
Figure, and the duplicate result of 14 will 
be used for DEHP. 

A 

15 31 
Intermediate 
Monitoring 
Wells 

Would statistical analysis support the statement of 
increasing trends for TCE in well AP-5589? A Statistical analysis at AP-5589 will be 

reviewed for the 2016 Monitoring Report. a 

16 31 
3.2.1 
AP-6532 

For future reports, ADEC 2,6-DNT GW cleanup level 1.3 
ug/L (2008); drops to 0.49 ug/L with 2016 regs.  Do any 
other wells may exceed this cleanup value? 

Noted 
The cleanup level will be modified 
accordingly in the 2016 Report.  2,6,-DNT 
was not detected in any other well. 

A 

17 32 
3.2.1 
Contaminant 
flow paths 
Benzene 

Appreciate the CSM for permafrost at this location.  It 
doesn't track well that the upgradient shallow aquifer is the 
source of the benzene in the deep aquifer contaminants 
when the upgradient wells have always been below RAGs.  
Typically dilution is the solution to pollution. 

Noted 

AP-5588 and AP-8061 are the two shallow 
wells nearest the downgradient edge of 
the landfill.  While AP-5588 consistently 
has benzene concentrations slightly below 
the RAG, benzene has been commonly 
detected above the RAG in AP-8061. 
Being more mobile than most landfill 
contaminants, it is possible that benzene 
has migrated away from the upgradient 
area (immediately downgradient of the 
landfill).  

Noted 
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18 32 
3.2.1 
AP-6530 
AP-6534 

3 benzene exceedances out of 9 sampling events  doesn't 
really match the description of consistently detected above 
the RAG for well AP-6530 
 

It would be helpful to add well AP-6534 to Fig 3-10 plan 
view since it is discussed in the narrative and seems to lie in 
between AP-6535 and AP-6138 

Noted  
and A 

The report does not state that that 
benzene consistently exceeds the RAG in 
AP-6530.  
 

Well AP-6534 will be added to the plan 
view on Figure 3-10. 

D- Check the 
paragraph on 
Contaminant 
Flow paths, p. 
3-5 
The word 
consistently 
was removed 
from the report 

19 32 
3.2.1 
Contaminant 
flow paths  
Chlorinated 
Solvents 

Is there additional explanation for the disconnect between 
the April 2015 concentrations in wells AP-5588 and AP-
8063, with the shallow well with exceedances for 
chlorinated solvents orders of magnitude over cleanup 
levels and non detects or an order of magnitude below CL 
in the deep well AP-8063.   

Noted 

There is no good explanation for the 
anomalous results in AP-8063.  
Unfortunately, this was the first year that 
the sampling frequency was reduced to 
annually in this well.  This well will return 
to biannual sampling in 2016 due to this 
anomalous result. 

A 

20 35 
Graph 3-1 

This is an interesting representation of the chlorinated VOCs 
degradation.  With similar slope/trend lines across the two 
sampling events, does this suggest there is only one source 
area for the parent compound? A 

Identifying the specific sources of a 
chlorinated hydrocarbon plume can 
present a complicated problem at a 
landfill.  However, it is safe to assume 
that the closed portion of the OU4 landfill 
is providing a source of dissolved 
chlorinated compounds leaching to 
groundwater. 

A 

21 Figure 3-3 It would be helpful to ‘color’ monitoring wells with 
exceedances.  When this is done, the westerly pattern from 
shallow to deep is more apparent. 
 
AP-8062 discussed in the narrative but not shown on the 

Noted 

The current format of this Figure is 
consistent with many years of historical 
Reports for this OU. 
 

AP-8062 replaced AP-6139 and then was 
replaced by AP-9076.  Well AP-8062/AP-

A- Consider for 
future 
reports 
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map.  Please include its location on the map. 9076 is not sampled; however, it is 
currently indicated on Figure 3-3 in gray 
scale. 

22 Graphs 3-
4 to 3-9 

This comment applies to all graphs and the trend 
discussions in the narrative.  Plenty of data now to do some 
statistical trend analysis.  The narrative describes increasing 
or decreasing trends but that's a difficult call given the 
stochastic behavior of the data on some wells. 
 

This comment applies to all the concentration vs time 
graphs.  The graphical representation of concentration over 
time is difficult to pull out patterns and understand if the 
variability is due to seasonal groundwater elevation.  What 
is the pattern for spring samples for an individual COC over 
time?  Verses the trend of the same COC sampled in the 
fall?   
 

For the chlorinated VOC wells, one additional graph per well 
with all PCA and daughter products would be illustrative of 
the changes in concentration due to degradation of the 
parent compound.  

Noted 

These graphs will be considered for the 
2016 Monitoring Report. Incorporation of 
the requested data into future monitoring 
reports can be discussed during the 2017 
winter FFA meeting. 

A 

23 Figure 3-
10 and 3-
11 

These CSM figures are very illustrative and well done.  How 
is the permafrost block changing over time and affecting 
plume migration?  If we don’t have a means to measure 
that on intermittent intervals, it should be considered. 

Noted 
Currently the change in the permafrost 
block over time is not measured.  This 
suggestion will be presented to the RPMs. 

A 

24 53 
5.0 
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. 
 

It would be very helpful to plot the concentrations of spring 
only, and a separate of fall only, before making these 

Noted 
Reducing the sampling frequency of AP-
5588 was approved in the 2014 OU4 
Monitoring Report. 

Noted 
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conclusions as the time series graphs are difficult to pull out 
these patterns. 

25 56 
Table 5-1 

Given the number of contaminants above RAGs and the 
variability of the data, suggest well AP-5588 be sampled 
biannually. 

Noted See response to comment 24. noted 

26 5.0 For future sampling to assess emerging contaminants, add 
in 1,4-dioxane and PFAS compounds (landfills are a 
significant source of PFAS, and the soil removal of the fire 
training pits disposed of potentially PFAS contaminated soils 
on the landfill as cover). 

Noted 
For future sampling to assess emerging 
contaminants, in 1,4-dioxane and PFAS, 
will be discussed with the RPMS. 

A 

Minor Comments    

27 13 Typo :  2619  in the sentence “hydrocarbons in surface and 
shallow subsurface soils would 2619 protect human health 
and the environment from potential risks.” 

A The number was removed. A 

28 Figure 2-1 The legend states the wells are from 2012.  It is assumed 
this should be updated to 2015 A The date will be updated to 2015. A 

29 31 
Also on 
page 55 
Deep 
monitoring 
wells 

because of the anomalous results, the sampling frequency 
will return to biennial in 2016. 
 

Biennial means every two years.  Biannual means twice a 
year.  It is assumed this should be changed to reflect 
sampling biannually - twice a year (spring and fall). 

A The text was updated to say biannually 
on pages 3-4 and 5-3. A 

30 3.2.2  
SVOCs 

In addition to plastic, bis-(2-eh)pthalate is also found in 
hydraulic fluid and dielectric fluid in capacitors, all of which 
could have been discarded in a landfill 

A Additional information about DEHP will be 
added to this section,  See comment#10. A 

31 55 
5.0 

Typo:  AP-6532, AP-6530, and– 
 

Also missing a period in this sentence “but was below the 
RAG in farther down gradient well AP-6530 in 2015.  Wells 
AP-6532 and AP-6530 will continue to…” 

A The text was corrected to say: AP-6532 
and AP-6530 A 
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32 124 
Appendix B 
2.1 

Typo:  product, not project in the sentence “No free project 
was measured.” A The text was corrected to say “free 

product” A 
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Page 1 of 1 

1  Sec. 2.3 Hot water was introduced to well AP-6532 to 
thaw it. Sampling log (p. 61) does not indicate 
use of hot water or extra purging of water, but it 
was indicated in field notebook. 

A The Groundwater Sampling Form will 
be updated to reflect the use of the 
hotsie to thaw well AP-6532 and 
description of the use of the hotsie as 
well as the additional purging 
required will be added to the Report. 

  

2  P. 5-3 The text recommends that well AP-8063 return 
to biennial sampling frequency. If the intention 
is to sample twice a year, the correct term is 
semi-annual. Biennial is every 2 years. 

A The text will be changed to state 
semi-annual instead of biennial. 

  

3  Fig 3-3 Please indicate on Figure 3-3 the location of 
the containment cell containing pesticide-
contaminated soil from OU-1. Please include 
on other maps as appropriate. 

A The figures will be updated as 
requested. 

  

4  Table 5-1 DEC concurs with the recommendations for 
monitoring well sampling and de-activation as 
indicated in Table 5-1. 

Noted    

5   - End of comments -     
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