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EXECUTIVE SUMMARY 

The Air Force Civil Engineer Center (AFCEC) has conducted a treatability study at DA089 – 
Armored Vehicle Maintenance Area, located at Joint Base Elmendorf-Richardson (JBER), Alaska 
(Figure 1-1), pursuant to the process established in the Fort Richardson Federal Facility Agreement 
(1994) and the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986. The 
purpose of the treatability study was to assess the effectiveness of enhanced reductive 
dechlorination (ERD), which AFCEC considers to be an innovative treatment technology, to 
enhance the natural degradation of tetrachloroethene (PCE), reduce the time to achieve cleanup 
goals and, consequently, reduce life-cycle costs for the site.  

To assess the effectiveness of ERD at achieving the previously listed goals, the following 
objectives were outlined for the treatability study: 

• Assess the effectiveness of in situ treatment for reducing PCE concentrations in groundwater 
at the site through ERD, using an emulsified vegetable oil (EVO) substrate. The effectiveness 
of the treatability study EVO injections will be evaluated by calculating the reduction in the 
concentration of PCE in the performance well and comparing the value to the pre-injection 
baseline PCE concentrations. 

• Evaluate the ability to distribute substrate into the subsurface using permanent injection wells. 

• Evaluate substrate dosing requirements and lateral spacing of injection points (radius of 
influence) required for possible full-scale application at DA089, pending a post-Record of 
Decision (ROD) change (i.e., ROD amendment). 

• Assess the ability of the substrate to sustain anaerobic biodegradation (biotic) processes and 
promote reduction of PCE. 

• Assess the potential need for substrate replenishment or other contingency measures. 

This work was conducted by CH2M HILL under subcontract to Weston Solutions, Inc. 
(WESTON) within the scope of the Joint Base Elmendorf-Richardson (JBER) Performance-Based 
Remediation project authorized by AFCEC Contract Number FA8903-09-D-8589, Task 
Order 0016. Work was performed in accordance with the Uniform Federal Policy-Quality 
Assurance Project Plan, DA089 – Armored Vehicle Maintenance Area Treatability Study Work 
Plan, Joint Base Elmendorf-Richardson, Alaska (Work Plan) and Uniform Federal Policy-Quality 
Assurance Project Plan – Addendum DA089 – Armored Vehicle Maintenance Area Treatability 
Study Work Plan – Additional Injection, Joint Base Elmendorf-Richardson, Alaska. 

DA089 is located in the western region of the cantonment area of JBER-Richardson (JBER-R), 
near the intersection of Otter Lake Road and D Street. DA089 consists of a PCE groundwater 
plume that was investigated as a part of the Operable Unit (OU) E Remedial Investigation in 2004. 
The dissolved-phase PCE contamination in groundwater originated in the area immediately 
downgradient from Building 726. Dry cleaning solvents (PCE or Stoddard solvent) were stored in 
underground storage tanks at the site from 1951 until 1972, and tank bottoms were disposed of in 
a dumpster at the site. Low levels of PCE contamination were detected in soils at the Building 726 
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site, indicating that PCE had been released from the facility. Regulatory concurrence for no further 
action under CERCLA for soils at Building 726 (Site SS045) was obtained under the OU D ROD. 

ERD is a form of anaerobic biodegradation in which microbes are stimulated with a carbon 
substrate (such as EVO) to break down chlorinated aliphatic hydrocarbons (CAHs) such as PCE 
and trichloroethene (TCE), and their daughter products, the dichloroethene (DCE) isomers (cis-
1,2-DCE, trans-1,2-DCE, and 1,1-DCE) and vinyl chloride. During ERD, PCE is degraded to TCE, 
and TCE is degraded to the DCE isomers, which are then degraded to vinyl chloride and then to 
ethene. The generation of daughter products is a key line of evidence indicating that ERD is 
occurring. 

This treatability study report provides the results of eight rounds of quarterly groundwater 
monitoring at performance monitoring well AP-4413 that followed two EVO substrate injections 
(four rounds of monitoring followed the initial EVO injection and four rounds of monitoring 
followed the second EVO injection, details of which are provided in this document). Details of the 
injection well installation, baseline soil and groundwater sampling results, and initial EVO 
injection were provided in the Treatability Study Implementation Report, DA089 – Armored 
Vehicle Maintenance Area, Joint Base Elmendorf-Richardson, Alaska.  

Post-Injection Quarterly Groundwater Monitoring and Second EVO Injection 

Following the initial EVO injection in September 2013, four rounds of groundwater monitoring 
(October 2013, January 2014, April 2014, and September 2014) were conducted at the 
performance monitoring well AP-4413. Following the initial four rounds of quarterly groundwater 
monitoring, results showed that, although geochemically reducing conditions were evolving, PCE 
concentrations were not decreasing as anticipated. Based on these results, the United States Air 
Force decided to implement Contingency 1, outlined in the Work Plan: 

• Contingency 1: Conduct another round of EVO injections, possibly with the addition of ferrous 
sulfate solution, depending upon the success of the treatability study at CG039, or injection of 
in situ chemical oxidation (ISCO) using sodium permanganate, depending upon the results of 
the natural oxidant demand (NOD) analyses and effectiveness of ISCO injection during the 
treatability study at CG039. 

It was determined that the contingency measure would be to conduct a second EVO injection to 
increase reducing conditions within the aquifer and promote ERD of PCE. 

The second EVO injection was performed at DA089 in October 2014. Following the second EVO 
injection, four subsequent rounds of groundwater monitoring (March 2015, June 2015, September 
2015, and December 2015) were conducted.  

Performance Monitoring Well AP-4413 

Geochemical parameters indicate that the injections of EVO have been effective at generating 
anaerobic conditions necessary for reductive dechlorination. Concentrations of PCE in 
groundwater at AP-4413 decreased substantially after the second injection of EVO in October 
2014 but have since begun to rebound. In turn, concentrations of PCE daughter products, TCE, 
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cis-1,2-DCE and vinyl chloride, increased compared to pre-injection concentrations. 
Concentrations of cis-1,2-DCE and vinyl chloride have since begun to decrease.  

Treatability Study Conclusions 

The following treatability study conclusions have been drawn based on pre-injection data 
collection, two rounds of EVO injections, and eight rounds of quarterly groundwater monitoring 
at AP-4413: 

• Use of sodium permanganate is not a viable contingency treatment option because of the high 
and heterogeneous NOD results from across the site.  

• Groundwater samples collected from injection wells prior to substrate injections indicated that 
PCE concentrations within each target treatment zone were similar to each other and to 
historical PCE concentrations. 

• The design of the treatability study was sufficient to distribute substrate throughout the target 
treatment zone. The aquifer readily accepted the injection of EVO substrate at rates between 
20 to 35 gallons per minute with an observed distribution radius of influence of at least 15 feet. 

• Geochemical parameters indicate that injection of EVO has proven effective in generating 
anaerobic conditions necessary for reductive dechlorination in the aquifer. However, there are 
indications (increasing oxidation-reduction potential and decreasing total organic carbon) that 
anaerobic conditions in the aquifer may only be sustainable for short time frames (2 to 3 years) 
after injection. 

• Concentrations of PCE in groundwater at monitoring well AP-4413 have been reduced by 
70 percent when compared to the 2013 pre-injection concentrations. However, concentrations 
of PCE have begun to increase (23.7 micrograms per liter [μg/L] in December 2015) since 
reaching a low concentration of 5.56 μg/L in March 2015. 

• Generation of vinyl chloride and ethene, through the degradation of DCE, indicates that a 
microbial consortium capable of facilitating complete dechlorination of PCE is present in the 
subsurface at DA089. However, while the appropriate microbes are present, it is not yet known 
if the population is sufficient to effectively reduce all CAHs. 

Recommendations 

Based on the results of this treatability study report, the following actions are recommended: 

• Annual groundwater monitoring for 2 years (2016 and 2017) to assess potential rebound of 
PCE concentrations, degradation of PCE daughter products, and persistence of geochemically 
reducing groundwater conditions. 

- The annual groundwater monitoring at DA089 will be modified to better monitor the 
progress of the treatability study. Analytical and field parameters will be added as 
necessary so that the performance monitoring well (AP-4413) continues to be monitored 
as outlined in Table 18-1 of the Work Plan.  
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- The 2016 and 2017 groundwater monitoring work plans will formally outline this plan. 

- Continuing treatability study monitoring results from AP-4413 will be reported in a distinct 
section of the annual groundwater monitoring report. 
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1.0 INTRODUCTION 

The Air Force Civil Engineer Center (AFCEC) has conducted a treatability study at DA089 – 
Armored Vehicle Maintenance Area, located at Joint Base Elmendorf-Richardson (JBER), Alaska 
(Figure 1-1), pursuant to the process established in the Fort Richardson Federal Facility Agreement 
(1994) and the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986. The 
DA089 treatability study effort was administered by AFCEC. This Treatability Study Report has 
been prepared by CH2M HILL in support of Weston Solutions, Inc.’s (WESTON’s) prime contract 
FA8903-09-D-8589 with AFCEC, Task Order 0016. 

The purpose of the treatability study was to evaluate whether the injection of emulsified vegetable 
oil (EVO) into the tetrachloroethene (PCE)-contaminated aquifer would be able to enhance the 
natural degradation of PCE, thus reducing the time to achieve cleanup goals and reducing life-
cycle costs for the site. Additionally, the treatability study tested how easily EVO can be injected 
into the ground and how far it travels. 

This treatability study report provides the results of eight rounds of groundwater monitoring 
following the two enhanced reductive dechlorination (ERD) injections of EVO substrate (four 
rounds of monitoring followed the initial EVO injection and four rounds of monitoring followed 
the second injection) at DA089. Details of the injection well installation, baseline soil and 
groundwater sampling results, and the initial EVO injections are provided in the Treatability Study 
Implementation Report DA089 – Armored Vehicle Maintenance Area Joint Base Elmendorf-
Richardson, Alaska (Implementation Report) (United States Air Force [USAF], 2014a).  

Quarterly groundwater monitoring was conducted from October 2013 through December 2015, in 
accordance with the Final Uniform Federal Policy-Quality Assurance Project Plan, DA085 – 
Armored Vehicle Maintenance Area Treatability Study Work Plan, Joint Base Elmendorf-
Richardson, Alaska (Work Plan) (USAF, 2013a) and Uniform Federal Policy-Quality Assurance 
Project Plan – Addendum DA089 – Armored Vehicle Maintenance Area Treatability Study Work 
Plan – Additional Injection, Joint Base Elmendorf-Richardson, Alaska (Work Plan Addendum) 
(USAF, 2014b). The USAF identification number was changed from DA085 to DA089 following 
the approval of the initial Work Plan. 

1.1 Project Objectives 

The objectives of the treatability study are as follows: 

• Assess the effectiveness of in situ treatment for reducing PCE concentration in groundwater at 
the site through ERD using EVO. The effectiveness of the treatability study substrate injections 
will be evaluated by calculating the reduction in the PCE concentration in the performance 
well compared to the pre-injection baseline PCE concentrations. 

• Evaluate the ability to distribute substrate into the subsurface using permanent injection wells. 
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• Evaluate amendment dosing requirements and lateral spacing of injection points (radius of 
influence) required for possible full-scale application at DA089, pending a post-Record of 
Decision (ROD) change (i.e., ROD amendment). 

• Assess the ability of the substrate to sustain anaerobic biodegradation (biotic) processes and 
promote reduction of PCE. 

• Assess the potential need for substrate replenishment or other contingency measures. 

The approach for the treatability study was described in the Work Plan (USAF, 2013a) and Work 
Plan Addendum (USAF, 2014b). The Work Plan described the injection protocols, data quality 
objectives, sampling methodologies, and analytical program for assessing conditions at DA089 to 
facilitate success of the treatability study.  

1.2 Site Description 

DA089 is located in the western region of the cantonment area of Fort Richardson, near the 
intersection of Otter Lake Road and D Street (Figure 1-1). DA089 consists of a PCE groundwater 
plume that was investigated as part of the Remedial Investigation Report, Operable Unit E, Fort 
Richardson, Alaska in 2002 and 2003 (United States Army [Army], 2004). DA089 covers an area 
of approximately 140 acres on both the northern and southern sides of Davis Highway. The area 
north of Davis Highway is mostly open fields, grasslands, and woods with numerous small 
buildings and roads throughout. The area south of Davis Highway is more industrial. Several 
buildings are situated overlying the footprint of the dissolved PCE plume including Buildings 726, 
728, 730, 732, and 733.  

DA089 was used as a gravel source in 1950 during construction of the railroad. Later, in the 1950s 
and 1960s, it served as a military vehicle wash area. Since 1973, the area has been used as a training 
area and obstacle course (Astley et al., 2001). In addition, the area was used for field maintenance 
of tanks, which included disposal of oil and other waste material (Army, 2000). 

The dissolved-phase PCE contamination in groundwater originated in the area immediately 
downgradient from Building 726. Dry cleaning solvents (tetrachloroethene [PCE] or Stoddard 
solvent) were stored in underground storage tanks at the site from 1951 until 1972, and tank 
bottoms were disposed of in a dumpster at the site. Low levels of PCE contamination were detected 
in soils at the Building 726 site, indicating that PCE had been released at the facility (ENSR 
Corporation [ENSR], 1998). Regulatory concurrence for no further action under CERCLA for 
soils at Building 726 (Site SS045) was obtained under the OU D ROD (Army, 2000). 

DA089 lies on an alluvial plain, often referred to as the Anchorage Lowland. The Elmendorf 
Moraine can be found approximately 0.5 mile north of the site. The underlying geology at DA089 
is complex and highly variable. The Mountain View Fan is approximately 40 to 60 feet thick under 
most of the site. The fan consists of mostly sands and gravels with localized deposits of silt and 
clay. There are no wetlands or surface water features located on the site. 

Groundwater directly underlying DA089 is encountered in a shallow perched aquifer and a deeper 
confined aquifer separated by a low-permeability silt confining layer. The thickness of the 
confining layer varies across the site and pinches out toward the northern edge of the site. The 
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northern extent of the confining unit was determined to be adjacent to the Davis Highway, 
northwest of Building 732. A cross section/conceptual site model for DA089 is presented on 
Figure 1-2. Regional groundwater flow is to the northwest. 

In areas where the confining layer is present, a shallow perched aquifer is encountered at 
approximately 60 feet below ground surface (bgs), and a deeper confined aquifer is encountered 
at approximately 100 feet bgs. The aquifers merge where the confining layer pinches out, just north 
of Davis Highway (D Street), forming a thick unconfined aquifer (Figure 1-2). Groundwater flow 
at the site is complex because of the nature of the geology; however, the general groundwater flow 
direction is toward the northwest (Army, 2004). The hydraulic gradient of the unconfined aquifer 
generally trends northwesterly, following the topography of the Mountain View Fan.  

Refer to the Implementation Report (USAF, 2014a) for a more complete discussion of the site 
history and hydrogeology. 

1.3 Summary of Treatability Study Implementation Report 

The Implementation Report (USAF, 2014a) documents the implementation of the treatability study 
and includes injection well installation details, baseline soil and groundwater sampling results, and 
data from the initial September 2013 substrate injection. Sections 1.3.1 through 1.3.4 provide a 
summary of the information provided in the Implementation Report.  

1.3.1 Well Installation and Development  

Four injection wells and one monitoring well to measure the distribution of EVO (known as a 
radius of influence well) were installed within the area of highest PCE concentrations, known as 
the target treatment zone (Figure 1-3). The target treatment zone is hydrologically upgradient from 
the designated performance monitoring well AP-4413, which is used to evaluate the effectiveness 
of the EVO treatment. The four injection wells and radius of influence well were installed within 
the perched aquifer, which is approximately 65 feet bgs and is located on top of a silt confining 
layer. All wells were installed and developed in accordance with the Work Plan, with the exception 
of injection wells IW02-4413, IW03-4413, and IW04-4413, which were not developed because 
they were dry.  

1.3.2 Soil Sampling and Analysis  

Subsurface soil samples were collected from soil cores recovered during well installation. The 
samples were analyzed for natural oxidant demand (NOD), fraction of organic carbon, and grain 
size distribution. Grain size distribution testing indicated that the soil is composed primarily of 
silty gravels and sand. Analytical results indicated that the subsurface contained high NOD and 
the NOD within the subsurface was variable. As a result it was determined that in situ chemical 
oxidation (ISCO) would be inefficient and expensive to implement; therefore, ISCO was not 
selected as a potential future contingency treatment option.  

1.3.3 Baseline Groundwater Sampling and Analysis 

Prior to injecting EVO into the groundwater, baseline groundwater samples were collected from 
wells within the target treatment zone (IW01-4413, AP-4413, and ROI-4413). Because wells 
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IW02-4413, IW03-4413, or IW04-4413 were dry, no baseline groundwater samples were 
collected. All groundwater samples were analyzed for volatile organic compounds (VOCs), which 
includes PCE. Additionally, groundwater from AP-4413 was analyzed for other chemical 
indicators that can help assess the effectiveness of EVO, including total organic carbon (TOC), 
dissolved mercury, dissolved iron, dissolved manganese, dissolved gases, sulfide, nitrate+nitrite, 
alkalinity, chloride, sulfate, and volatile fatty acids (VFAs). 

These baseline groundwater sample results showed a slight variability in PCE concentrations 
within the target treatment zone; however, PCE concentrations were generally similar to each other 
and to historical PCE concentrations measured at AP-4413 (Figure 1-3). The similarity of PCE 
concentrations throughout the target treatment zone suggested that the ERD effects created by the 
EVO injections would be relatively uniform. 

1.3.4 Initial Substrate Injection  

EVO was injected into injection wells within a target treatment zone on September 16, 2013, as 
summarized in Table 1-1. An equal amount of EVO solution was injected into each injection well, 
with the exception of IW03-4413, into which only 53 gallons of EVO solution were injected 
because of an unreasonably slow injection rate of less than 1 gallon per minute (gpm). After 
injecting the EVO solution into the wells, an additional 150 gallons of clean water were injected 
to flush the EVO solution from each well (except IW03-4413). 

Table 1-1: Initial EVO Injection Summary 

Field  
Location 

Total Injection 
Volume 
(gallons) 

Volume of EVO 
(gallons) 

Mass of EVO  
(pounds) 

Injection Rate 
(gpm) 

Injection 
Pressure 

(psi) 

IW01-4413 1,269 74 592 30-35 0-5 

IW02-4413 1,290 75 602 30-35 0 

IW03-4413 53 3 25 <1 14-15 

IW04-4413 1,319 77 616 30-35 0 

Note: 
psi = pound(s) per square inch 

Other than at IW03-4413, the silty gravels and sands at DA089 easily accepted the injection of 
EVO. The injection rate at IW01-4413, IW02-4413, and IW04-4413 (35 gpm) was limited only 
by the injection system capabilities (injection of up to 40 gpm). The inability of EVO to be 
efficiently injected at IW03-4413 was possibly related to the lack of well development because 
there were no issues with injecting into the well during the second round of injections (see 
Section 3.2). 

Before, during, and after the EVO injections, the wells within the target treatment zone were 
monitored to assess how far the EVO solution traveled. Groundwater within the wells was 
monitored both visually and with a water level indicator and water quality meter. Visual 
breakthrough of the EVO solution (which is milky white) in wells confirmed that EVO had 
travelled at least 22 feet during injection at IW04-4413 and less than 15 feet during injection at 
IW01-4413. During the injections, visual breakthrough of EVO was also observed in the 
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performance monitoring well AP-4413. Based on these observations, possible future full-scale 
implementation of EVO injections should deploy an injection well spacing similar to the 15-foot 
well spacing of the treatability study.  

The observed distribution of EVO substrate in the aquifer is presented on Figure 1-3. 

1.4 Organization of Report 

This report is organized into the following sections:  

• Section 1.0: Introduction – presents project objectives, site description, summary of the 
Implementation Report, and the organization of this report. 

• Section 2.0: Description of Technology – provides a description of how ERD functions to 
reduce concentrations of PCE. 

• Section 3.0: Field Activities – summarizes the activities performed including the second EVO 
injection event and quarterly groundwater monitoring events. 

• Section 4.0: Groundwater Quarterly Monitoring Results – presents results of the quarterly 
groundwater monitoring following substrate injections. 

• Section 5.0: Conclusions – presents conclusions following quarterly groundwater monitoring. 

• Section 6.0: Recommendations – presents a proposed approach for continued monitoring of 
the treatability study. 

• Section 7.0: References – lists reference material used in preparation of this report. 

Figures and appendixes follow Section 7.0. 
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2.0 DESCRIPTION OF TECHNOLOGY 

2.1 Biotic Reductive Dechlorination 

Chlorinated aliphatic hydrocarbons (CAHs) are typically composed of one or two carbon atoms 
and between one and six chlorine atoms. Common CAHs include PCE, trichloroethene (TCE), 
1,2-dichloroethene (DCE), and vinyl chloride. This treatability study was designed to evaluate the 
effectiveness of ERD (a form of biotic reductive dechlorination) at reducing concentrations of 
CAHs, particularly PCE, in groundwater at DA089.  

Biotic reductive dechlorination is a microbial-mediated reaction where microorganisms gain 
energy for growth as one or more of the chlorine atoms on a CAH molecule are replaced by 
hydrogen atoms in an anaerobic environment. In general, biotic reductive dechlorination occurs 
by sequential removal of chlorine atoms. For example, the chlorinated ethenes are transformed 
sequentially from PCE to TCE to the 1,2-DCE isomers (cis-1,2-DCE or trans-1,2-DCE) to vinyl 
chloride to ethene (United States Environmental Protection Agency [EPA], 2000). These microbial 
mediated degradation reactions proceed via oxidation-reduction (redox) reactions, where electrons 
are sequentially transferred from one compound, the electron donor, to an electron acceptor 
(pathway shown on Figure 2-1). 

Microorganisms couple the oxidation of organic compounds or hydrogen to the reduction of an 
electron acceptor to generate energy in a process called microbial respiration. In the reductive 
dechlorination process, CAH molecules serve as electron acceptors. The reduction of oxygen is 
the most energetically favorable and efficient metabolic pathway; however, oxygen can be rapidly 
depleted in systems with elevated organic carbon contents and low recharge rates, rendering the 
environment anaerobic. Anaerobic respiration uses oxidized compounds (e.g., CAH molecules) in 
groundwater as electron acceptors, in order of their respective thermodynamic favorability 
(EPA, 2000).  

The carbon atoms in PCE and TCE are in a more highly oxidized state than the less oxidized 
compounds cis-1,2-DCE and vinyl chloride (Christ et al., 2005). As such, the highly chlorinated 
compounds PCE and TCE are more readily and rapidly biodegraded through reductive 
dechlorination reactions than the less chlorinated compounds cis-1,2-DCE and vinyl chloride 
(Wiedemeier et al., 1999). Biotic reductive dechlorination of CAHs occurs most favorably under 
conditions where the environment is highly anaerobic, is elevated in dissolved hydrogen 
concentrations, is strongly reducing, and where an appropriate microbial population is present. 

2.2 Enhanced Reductive Dechlorination Treatment Technology 

ERD is a treatment method that aims to increase the propensity for biotic reductive dechlorination. 
ERD treatments manipulate the geochemical environment through injection of short- and long-
term carbon sources. The consumption of the short-term carbon source (typically lactate) rapidly 
transitions the contaminated aquifer into a highly anaerobic and strongly reducing environment, 
consequently affecting the microbial community. The prolonged consumption of the long-term 
carbon source (typically EVO) effectively sustains the geochemical conditions and supplies the 
chemical requirements for reductive dechlorination. The carbon source serves as a supplemental 
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energy source for microbial processes in the subsurface, and provides a pool of electron donors to 
stimulate dechlorinating bacteria that can use chlorinated compounds as electron acceptors.  

ERD injection treatments are engineered to create treatment zones. EVO substrates are sparingly 
soluble and will adsorb to sediments. Consequently, the substrate typically has the greatest effect 
on contaminants in the immediate vicinity of the injection location, depending on substrate 
distribution. An EVO substrate manufactured by Terra Systems was selected for injection at the 
target treatment zone. The EVO substrate used in the first round of injections was a custom blend 
of 60 percent SRS-SD (0.6-micrometer [μm] droplet size) and 40 percent SRS-FR (5-μm droplet 
size). Each SRS solution contains 60 percent soybean oil and 4 percent potassium or sodium 
lactate, with the remainder being water, surfactants, and organic and inorganic nutrients. The 
custom blend of small and large EVO droplet sizes was designed to allow for the transport of the 
small EVO droplets through the aquifer to treat a larger area, and the larger EVO droplets allow 
for greater retention within the injection area. The second round of injections in 2014 used an EVO 
substrate of 100 percent Terra Systems SRS-FR (5-µm droplet size) for larger droplets to help 
retain more EVO near the injection zone. 

2.3 Evaluating Anaerobic Degradation Processes 

Adding an organic substrate (such as EVO) to the subsurface creates anaerobic conditions that 
may directly or indirectly initiate the degradation reactions described above. The primary line of 
evidence for evaluation of contaminant degradation is the observation of changes in contaminant 
concentrations (or mass) over time and space. Biogeochemical data can then be used as a secondary 
or confirmatory line of evidence. 

Biotic reductive dechlorination of CAHs is a sequential process where PCE and TCE are 
sequentially dechlorinated to the DCE isomers (cis-DCE, trans-1,2-DCE, and 1,1-DCE), then to 
vinyl chloride, and finally to ethene. This sequential dechlorination pattern is evident as sequential 
peaks in the concentration of each dechlorination product over time. Therefore, the formation of 
intermediate dechlorination products is indicative of sequential biotic reductive dechlorination. 
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3.0 FIELD ACTIVITIES 

Details of the injection well installation, baseline soil and groundwater sampling, and the initial 
September 2013 substrate injection were presented in the Implementation Report (USAF, 2014a) 
and summarized above in Section 1.3. Field activities documented in this report include the four 
rounds of quarterly groundwater sampling conducted following the initial injection, the second 
round of EVO injections, and the following four rounds of quarterly groundwater sampling. Field 
notes are provided in Appendix A-1.  

3.1 2013-2014 Quarterly Groundwater Monitoring 

Four rounds of groundwater monitoring (October 2013, January 2014, April 2014, and September 
2014) were conducted at the performance monitoring well AP-4413 following the initial EVO 
injections. Groundwater samples were analyzed for VOCs, TOC, dissolved iron, dissolved 
manganese, dissolved gases, sulfide, nitrate+nitrite, alkalinity, chloride, sulfate, and VFAs. Field 
quality control (QC) samples were collected during the quarterly groundwater sampling. The 
rationale and objective of the field QC samples are presented in Worksheet #20 of the Work Plan 
(USAF, 2013a).  

Table 3-2 presents a summary of the groundwater samples and analyses. Groundwater sampling 
logs are included in Appendix A-2. 

3.2 Second Substrate Injection 

Following the initial four rounds of quarterly groundwater monitoring, results showed that 
although geochemically reducing conditions were evolving, PCE concentrations were not 
decreasing as anticipated. Based on these results, the USAF decided to implement Contingency 1, 
outlined in the Work Plan: 

• Contingency 1: Conduct another round of EVO injections, possibly with the addition of ferrous 
sulfate solution, depending upon the success of the treatability study at CG039, or injection of 
ISCO using sodium permanganate, depending upon the results of the NOD analyses and 
effectiveness of ISCO injection during the treatability study at CG039. 

It was determined that the contingency measure would be to conduct another round of EVO 
injections with the following parameters adjusted to increase reducing conditions within the 
aquifer and promote ERD of PCE (USAF, 2014b): 

• Triple the EVO volume to increase the mass of carbon in the aquifer. 

• Triple the total injection volume to improve distribution. 

• Triple the mass of lactate injected into the aquifer to accelerate the evolution of anaerobic 
conditions. 

• Change EVO substrate to 100 percent Terra Systems SRS-FR (5-µm droplet size) for larger 
droplets to help retain more EVO near the injection zone. 
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The second round of EVO injections was completed on October 14 and 15, 2014, as summarized 
in Table 3-1. An approximately equal amount of EVO solution was injected into each injection 
well. After injecting the EVO solution into the wells, a minimum of 250 gallons of clean water 
was injected to flush the EVO solution from each well. 

Table 3-1: Second EVO Injection Summary 

Field  
Location 

Total Injection 
Volume 
(gallons) 

Volume of EVO 
(gallons) 

Mass of EVO  
(pounds) 

Injection Rate 
(gpm) 

Injection 
Pressure 

(psi) 

IW01-4413 4,810 200 1,606 30-31 0-2 

IW02-4413 4,002 209 1,678 33-34 0 

IW03-4413 4,623 193 1,550 20-26 13-20 

IW04-4413 3,803 190 1,528 33 0 

 
The second round of EVO injections were similar to the initial injections. The silty gravels and 
sands at DA089 easily accepted the injection of EVO with minimal injection pressure. However, 
the full amount of EVO solution was successfully injected at IW03-4413, although the injection 
rate was slightly less than that at the other wells, so the injection at that well was performed with 
a substantially higher injection pressure. The injection rate at IW01-4413, IW02-4413, and 
IW04-4413 (approximately 30 to 34 gpm) was limited only by the injection system capabilities 
(injection of up to 40 gpm).  

Similar to monitoring done during the initial injection, the wells within the target treatment zone 
were monitored to assess how far the EVO solution was traveling. Groundwater within the wells 
was monitored visually using a bailer and with a water level indicator and water quality meter. 
Visual breakthrough of the EVO solution (which is milky white) in wells confirmed that the radius 
of influence during injections was at least 15 feet. During the injections, visual breakthrough of 
EVO was also observed in the performance monitoring well AP-4413.  

3.3 2015 Quarterly Groundwater Sampling and Analysis 

Four additional rounds of groundwater sampling (March 2015, June 2015, September 2015, and 
December 2015) were conducted at the performance monitoring well AP-4413 following the 
second EVO injections. Groundwater samples were analyzed for VOCs, TOC, dissolved iron, 
dissolved manganese, dissolved gases, sulfide, nitrate+nitrite, alkalinity, chloride, sulfate, and 
VFAs. Field QC samples were collected during the quarterly groundwater sampling. The rationale 
and objective of the field QC samples are presented in Worksheet #20 of the Work Plan (USAF, 
2013a).  

Table 3-2 presents a summary of the groundwater samples and analyses. Groundwater sampling 
logs are included in Appendix A-2. 
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Table 3-2: Groundwater Samples and Analyses 

Location Sample ID Matrix Sample Type 
Depth  
(feet) Collection Date E310.1 E300.0M E300.0 E353.2 E376.2 RSK-175 SW6010B/C SW9060 SW8260C 

AP-4413 

AP-4413-13-0830-0 GW N 64.4-74.4 26-Aug-13 X X X X X X X X X 

AP-4413-13-0830-1 GW FD 64.4-74.4 26-Aug-13 X X X X X X X X X 

13Q4DA085-AP4413-GW-0 GW N 64.4-74.4 16-Oct-13 X  X X X X X X X 

13Q4DA085-AP4413-GW-1 GW FD 64.4-74.4 16-Oct-13 X  X X X X X X X 

14Q1DA085-AP4413-GW-0 GW N 64.4-74.4 14-Jan-14 X X X X X X X X X 

14Q2DA085-AP4413-GW-0 GW N 64.4-74.4 14-Apr-14 X X X X X X X X X 

14Q2DA085-AP4413-GW-1 GW FD 64.4-74.4 14-Apr-14 X X X X X X X X X 

14Q3DA089-AP4413-GW-0 GW N 64.4-74.4 15-Sep-14  X X  X X X  X X  X X 

14Q3DA089-AP4413-GW-1 GW FD 64.4-74.4 15-Sep-14     X X   X X   X 

15Q1DA089-AP4413-GW-0 GW N 64.4-74.4 17-Mar-15 X X X X X X X X X 

15Q1DA089-AP4413-GW-1 GW FD 64.4-74.4 17-Mar-15 X X X X X X X X X 

15Q2DA089-AP4413-GW-0 GW N 64.4-74.4 26-Jun-15 X X X X X X X X X 

15Q2DA089-AP4413-GW-1 GW FD 64.4-74.4 26-Jun-15 X X X X X X X X X 

15Q3DA089-GW-AP4413-0 GW N 64.4-74.4 28-Sep-15 X X X X X X X X X 

15Q3DA089-GW-AP4413-GW-1 GW FD 64.4-74.4 28-Sep-15 X X X  X   X  

15Q4DA089-AP4413-GW-0 GW N 64.4-74.4 16-Dec-15 X X X X X X X X X 

15Q4DA089-AP4413-GW-1 GW FD 64.4-74.4 16-Dec-15 X X X X X X X X X 

Notes: 
FD = field duplicate 
GW = groundwater 
ID = identification 
N = primary sample 
E310.1 = Alkalinity 
E300.0M = VFAs 
E300.0 = Chloride and sulfate 
E353.2 = Nitrate+nitrite 
E376.2 = Sulfide 
RSK-175 = Dissolved gases 
SW6010C = Dissolved iron and manganese 
SW9060 = TOC 
SW8260C = VOCs 
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3.4 Management of Investigative-Derived Waste 

Wastes generated during the second EVO injection and the quarterly groundwater sampling 
portion of the treatability study include general refuse (expended personal protective equipment 
[PPE], paper towels, plastic bags, and plastic water containers) and investigative-derived waste 
(IDW) (purge water from well sampling and wastewater from decontamination activities).  

Consistent with the Basewide Uniform Federal Policy – Quality Assurance Project Plan, Joint 
Base Elmendorf-Richardson (USAF, 2013b), wastes were taken to the Environmental Staging 
Facility (ESF), which is located at Building 955 on Warehouse Street near the intersection with 
Otter Lake Road. Access to the facility is coordinated through the current operations contractor. 
Specific wastes were handled as follows:  

• General refuse and expended PPE were disposed of daily in JBER refuse waste containers at 
the ESF. 

• Decontamination and purge water was collected in 15-gallon containers, transported to the 
ESF, transferred into open-top 55-gallon drums, and labeled. Decontamination and purge water 
was then batch treated with other IDW water. After treatment, the water was sampled for 
constituents in the JBER water discharge permit and was discharged to the sanitary sewer after 
verifying that constituent concentrations were below permit requirements. Treated IDW from 
DA089 discharged to the sanitary sewer is considered to be exempt from the CERCLA Off-Site 
Rule as a de minimis release. 

3.5 Deviations from the Work Plan  

The treatability study field activities described in this document were conducted in accordance 
with the Work Plan (USAF, 2013a) and Work Plan Addendum (USAF, 2014b). The following 
deviation from the planning documents occurred: 

• The primary sample and FD collected from AP-4413 during the October 2013 sampling event 
were not analyzed for VFAs because of an inadvertent omission.  
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4.0 GROUNDWATER QUARTERLY MONITORING RESULTS 

The results of the quarterly groundwater sampling are presented in Section 4.1. Complete 
analytical results are presented in Appendix B. The data quality evaluation (DQE) reports are 
included in Appendix C, and the laboratory analytical reports are included in Appendix D. 

4.1 AP-4413 Groundwater Results  

A baseline sample from AP-4413 prior to EVO injection was collected in August 2013 and was 
presented in the Implementation Report (USAF, 2014a). Four groundwater samples were collected 
from AP-4413 from October 2013 to September 2014 following the initial EVO injection. Another 
four groundwater samples were collected from March 2015 to December 2015 following the 
second EVO injection in October 2014. Analyte concentration trends are summarized in the 
following sections. CAH results for AP-4413 and an updated representation of the PCE plume are 
presented on Figure 4-1. Graphs presenting CAH concentration and total molar concentration 
trends are presented on Figure 4-2. Graphs presenting geochemical parameter concentration trends 
are presented on Figure 4-3. Complete analytical results for AP-4413 are presented in Appendix B. 

4.1.1 Chlorinated Aliphatic Hydrocarbons 

Concentrations of PCE in groundwater at AP-4413 began decreasing approximately 1 year 
following the first EVO injection and decreased substantially after the second EVO injection in 
October 2014, but have since begun to rebound. In turn, concentrations of PCE daughter products, 
TCE, cis-1,2-DCE and vinyl chloride, have increased compared to pre-injection concentrations. 
Concentrations of cis-1,2-DCE and vinyl chloride have begun to decrease, indicating that those 
compounds are being dechlorinated. A summary of the concentrations observed for the CAHs at 
AP-4413 is provided in Table 4-1. 

To estimate the quantity of PCE that has been degraded by reductive dechlorination, the 
concentrations of PCE and each of the daughter products were converted to molar concentrations 
(measured in micromoles per liter [µmol/L]). In molar concentrations, the quantities of PCE and 
daughter products can be related on a one-to-one basis, where 1 µmol/L of daughter product 
represents the reduction of 1 µmol/L of PCE. In this manner, a conservative estimate can be 
obtained for the quantity of PCE that has been degraded. This is a conservative estimate since 
(1) the daughter products do not include the final reductive dechlorination end members of ethene, 
ethane, and carbon dioxide, which are difficult to quantify and are therefore left out of the 
evaluation, and (2) degradation mechanisms other than reductive dechlorination are not 
considered. 

Figure 4-2 shows a graphical representation of the relative molar concentrations of all the detected 
CAHs (including PCE and daughter products) at AP-4413 though time. The following 
observations can be made from total CAH molar concentration trends: 

• Most of the PCE has been degraded to cis-1,2-DCE; other daughter products like TCE, trans-
1,2-DCE, and vinyl chloride make up very little of the total CAH molar mass. 

• PCE and cis-1,2-DCE now constitute 21 percent and 70 percent of the CAHs at AP-4413, 
respectively. 
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• The latest molar concentration of cis-1,2-DCE (0.47 µmol/L) is similar to the baseline molar 
concentration of PCE and TCE combined (0.48 µmol/L) 

• The total CAH molar concentration at AP-4413 has increased from 0.49 to 0.67 µmol/L (and 
as high as 1.09 µmol/L) since the beginning of the treatability study. 

Based on these observations, the following conclusion can be drawn: 

• As PCE is degraded, it is expected that the total molar concentration of daughter products 
should be equal to (if daughter products are not degraded) or less than (if daughter products 
are being degraded) the baseline molar concentrations of PCE. The observed cis-1,2-DCE 
molar concentration is similar to the baseline PCE and TCE molar concentration at AP-4413, 
which could indicate that cis-1,2-DCE is not being degraded. However, concentration data 
indicate that cis-1,2-DCE is being degraded to vinyl chloride and ethene (which should result 
in the cis-1,2-DCE molar concentration being less than the baseline PCE and TCE molar 
concentration). The similarity of the cis-1,2-DCE molar concentration to the baseline PCE and 
TCE molar concentration can be explained by an influx of dissolved PCE from the area of the 
plume immediately upgradient of the target treatment zone, some of which is being degraded 
to cis-1,2-DCE. This influx of dissolved PCE from the area of the plume immediately 
upgradient of the target treatment zone would also explain the increase in PCE concentration 
and the increase in the total CAH molar concentrations relative to the baseline concentration.  

4.1.2 Geochemical Parameters 

The geochemical parameters measured in groundwater at AP-4413 indicate that the groundwater 
environment has been and likely remains sufficiently anaerobic for reductive dechlorination to 
occur. Following the second EVO injection, the TOC concentration increased to 875 milligrams 
per liter (mg/L) and still remains well above the 20 mg/L threshold condition for reductive 
dechlorination to occur. Oxidation-reduction potential (ORP) decreased to negative values 
(-53.2 millivolts [mV]) following the initial EVO injection and has since increased to slightly 
positive values (10.1 mV in December 2015). This increase in ORP could be indicative of 
geochemical conditions becoming less reducing; however, the December 2015 DO result 
(0.12 mg/L) indicates that geochemical conditions are still favorable for reductive dechlorination. 
A summary of the geochemical parameters measured at AP-4413 is provided in Table 4-2, and 
graphs presenting geochemical parameter concentration trends are presented on Figure 4-3. 
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Table 4-1: AP-4413 Chlorinated Aliphatic Hydrocarbon Results 

Analyte 
(µg/L) 

Cleanup 
Level 

August 2013 
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2015 

June 
2015 

Sept 
2015 

Dec 
2015 Comments 

PCE 5a 78.8 135 130 171 52.8 5.56 7.13 14.9 23.7 Decrease indicates that PCE is 
being dechlorinated, but recent 
increase indicates influx of 
dissolved PCE from upgradient of 
target treatment zone. 

TCE 2.8b 0.25 U 0.25 U 0.32 0.31 4.24 1.68 2.14 4.26 4.86 Increase indicates that PCE is being 
dechlorinated. 

cis-1,2-DCE 36b 0.25 U 0.25 U 0.63 0.3 U 46.1 45.9 76.4 88.4 45.1 J Increase indicates that TCE is being 
dechlorinated. Subsequent decrease 
indicates that cis-1,2-DCE is being 
dechlorinated. 

trans-1,2-
DCE 

100c 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U Non-detect concentrations indicate 
that trans-1,2-DCE is not a primary 
dechlorination pathway. 

1,1-DCE 7c 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.16 J 0.3 U 0.3 U Non-detect concentrations indicate 
that 1,1-DCE is not a primary 
dechlorination pathway. 

Vinyl 
chloride 

0.19b 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.54 2.42 3.31 0.85 Increase indicates that DCE is being 
dechlorinated. Subsequent decrease 
indicates that vinyl chloride is being 
dechlorinated. 

Ethene No 
Cleanup 

Level 

0.27 U 0.12 U 0.123 U 0.0735 J 0.188 J 0.552 J 0.169 J 0.141 J 0.985 Increase indicates that complete 
dechlorination is occurring. 

a The MCL is the cleanup level selected in the OU E ROD (Army, 2005); therefore, it is used for comparison. 
b The 18 AAC 75 Table C Groundwater Cleanup Level (November 6, 2016) is less than the MCL; therefore, it is used for comparison. 
c The MCL is less than the 18 AAC 75 Table C Groundwater Cleanup Level (November 6, 2016); therefore, it is used for comparison. 
Notes: 
µg/L = microgram(s) per liter  
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample. 
MCL = maximum contaminant level 
U = The analyte was analyzed for, but was not detected above limit of detection. 
Bold values indicate that the result exceeded the MCL. 
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Table 4-2: AP-4413 Geochemical Parameter Results 

Analyte 
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2013 

(baseline) 
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2015 

Dec 
2015 Comments 

ORP  
(millivolts) 

47.9 51.8 16.6 -39.7 -53.2 25.3 28.4 44.7 10.1 A negative value indicates reduced 
conditions, favorable for dechlorination. 
Slightly positive current result could indicate 
that conditions are becoming more aerobic; 
however, other geochemical parameters are 
indicative of highly reduced conditions. 

DO 
(mg/L) 

8.82 0.49 10.3 2.14 4.56 0.86 2.33 1.82 0.12 DO values below 1 mg/L indicate that 
conditions are favorable for dechlorination. 

TOC  
(mg/L) 

0.482 B 1.34 B 74.6 40.2 50.9 875 518 350 277 B Greater than 20 mg/L is considered a 
sufficient carbon and energy source to drive 
dechlorination. 

VFAs* -  
acetic acid 

(µg/L) 

60 U NA 16,500 37,500 46,800 176,000 229,000 227,000 J 110,000 VFAs are a degradation product of EVO, and 
concentrations of VFAs greater than 10,000 
to 20,000 µg/L are a good indicator of 
sufficient EVO distribution at a given 
location. VFAs* - 

propionic acid 
(µg/L) 

60 U NA 113,000 12,900 4,690 202,000 48,800 39,600 J 27,400 J 

Methane  
(µg/L) 

1.184 B 0.0436 B 0.109 J 0.218 B 78.4 102 271 J 397 367 Levels greater than 1,000 µg/L are an 
indicator of highly reducing conditions, 
which are desirable for dechlorination to 
occur. 

Manganese  
(mg/L) 

0.000601 B 0.543 B 12.6 10.4 10.1 34.2 25.5 22 11.2 An increase in manganese concentrations can 
indicate that groundwater conditions are 
sufficiently reducing for anaerobic 
dechlorination to occur. 
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Table 4-2: AP-4413 Geochemical Parameter Results 

Analyte 

August 
2013 
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2015 
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2015 
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2015 

Dec 
2015 Comments 

Dissolved Iron  
(mg/L) 

0.0173 J 0.029 J 1.6 3.33 4.27 51.3 32.9 25.8 9.44 An increase in ferrous iron concentrations can 
indicate that groundwater is sufficiently 
reducing for anaerobic dechlorination to 
occur. Although dissolved iron reported from 
laboratory analysis did not speciate between 
ferric and ferrous iron, ferrous iron was 
measured using a field test kit (Appendix A). 
The ferrous iron results from the field test kit 
ranged from 2 to greater than 3.3 mg/l 
(exceeds the range of the test kit), which, 
along with reducing conditions in the 
groundwater environment, indicate that most 
of the dissolved iron concentration is likely to 
be in the ferrous form of iron. 

Sulfate  
(mg/L) 

24.1 21.8 B 0.449 0.29 2.72 1.94 2.2 1.18 B 1.13 Depleted concentrations of sulfate compared to 
baseline indicate that groundwater conditions 
are sufficiently reducing for anaerobic 
dechlorination to occur.  

Sulfide  
(mg/L) 

0.017 J 0.241 B 0.0187 J 0.0193 U 0.0134 J 0.0926 0.0531 0.0557 0.0342 Low concentrations could indicate that iron 
sulfide minerals are being formed. 

Nitrate  
(mg/L) 

3.6 0.0223 B 0.018 0.0349 0.0386 B 0.0799 0.0921 0.109 B 0.0482 A nitrate level of <1.0 mg/L is desirable for 
dechlorination. 

pH 6.74 7.28 7.13 6.93 7.31 6.19 6.39 6.36 6.61 pH values are within the acceptable range 
(6 to 8) for reductive dechlorination. 

*Acetic acid and propionic acid are the most prevalent VFAs detected at AP-4413. See Appendix B. 
Notes: 
B = The analyte was detected in the associated method or calibration blank. 
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample. 
DO = dissolved oxygen 
NA = not analyzed 
U = The analyte was analyzed for, but was not detected above the limit of detection. 
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4.2 Data Quality Evaluation 

Sample receipt forms, laboratory data review checklists, and a comprehensive DQE report are 
included in Appendix C. The goal of the DQE is to demonstrate that a sufficient number of 
representative samples were collected and the resulting analytical data can be used to support the 
decision making process. Because of the concurrent monitoring schedule, the 2013-2014 DQE 
report includes samples from the quarterly monitoring at DA089, samples from the 2014 
groundwater monitoring event for DA089 and CG039, and the CG039 treatability study. The 2015 
DQE report includes only samples collected during the 2015 quarterly monitoring at DA089. The 
following summary highlights the DQE findings: 

2013-2014  

• No data were rejected, and completeness was 100 percent for all method/matrix/analyte 
combinations. 

• Approximately 5 percent of the E300.0 (chloride/sulfate) data and 5 percent of the E376.2 
(sulfide) data were qualified because of low-level detections in the EBs. The degree to which 
blank contamination was observed is within reasonable method expectations considering the 
small size of the dataset. 

• Approximately 9 percent of the E353.2 (nitrate+nitrite) data were qualified because of 
low-level detections in the EBs. The degree to which blank contamination was observed 
suggests a contamination issue during sample collection. 

• Approximately 16 percent of the RSK-175 (dissolved gases) data were qualified because of 
low-level detections in the laboratory blanks, TBs, and EBs. The degree to which blank 
contamination was observed suggests a contamination issue at the laboratory or during sample 
collection. 

• Approximately 11 percent of the SW6010B (iron and manganese) data were qualified because 
of low-level detections in the EBs. The degree to which blank contamination was observed 
suggests a contamination issue during sample collection. 

• Less than 1 percent of the SW8260C (VOCs) data were qualified because of low-level 
detections in the EBs. The degree to which blank contamination was observed is within 
reasonable method expectations. 

• Approximately 18 percent of the SW9060 (TOC) data were qualified because of low-level 
detections in the EBs. The degree to which blank contamination was observed suggests a 
contamination issue during sample collection. 

• Two sample containers were received frozen; three results were qualified as estimated. 

• FD relative percent difference exceedances were observed for Methods E300.0 
(chloride/sulfate), E376.2 (sulfide), and SW8260C (VOCs); 11 results were qualified as 
estimated. 
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• MS/MSD recovery exceedances were observed for Methods SW9060 (TOC) and SW8260C 
(VOCs); three results were qualified as estimated. 

2015 

• No data were rejected, and completeness was 100 percent for all method/matrix/analyte 
combinations. 

• Approximately 12.5 percent of the E300.0 data, 14 percent of the E353.2 data, and 25 percent 
of the SW9060 data, were qualified because of low-level detections in the EBs. The degree to 
which blank contamination was observed is within reasonable method expectations 
considering the small size of the dataset. 

• Less than 1 percent of the SW8260C data were qualified because of low-level detections in the 
EBs. The degree to which blank contamination was observed is within reasonable method 
expectations. 

• A continuing calibration verification recovery exceedance was observed for Method E300.0M; 
four results were qualified as estimated. 

• FD relative percent difference exceedances were observed for Methods E300.0M, E310.1, and 
RSK-175; 16 results were qualified as estimated. 

• MS/MSD recovery exceedances were observed for Methods E300.0M and SW8260C; eight 
results were qualified as estimated. 

Although data were qualified as estimated because of QC exceedances as noted, overall precision 
and accuracy of the data as measured by field and laboratory QC indicators suggest that data are 
usable for project objectives. 
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5.0 CONCLUSIONS  

The following treatability study conclusions have been drawn based on pre-injection data 
collection, two rounds of EVO injections, and eight rounds of quarterly groundwater monitoring 
at AP-4413: 

• Use of sodium permanganate was not a viable treatment option because of the high and 
heterogeneous NOD results from across the site.  

• Results from groundwater samples collected from injection wells prior to substrate injections 
indicated that PCE concentrations within each target treatment zone were similar to each other 
and to historical PCE concentrations. 

• Design of the treatability study was sufficient to distribute substrate throughout the target 
treatment zone. The aquifer readily accepted the injection of EVO substrate at rates between 
20 to 35 gpm, with an observed distribution radius of influence of at least 15 feet. 

• Geochemical parameters indicate that the injection of EVO has proven effective in generating 
anaerobic conditions necessary for reductive dechlorination in the aquifer. However, there are 
indications (such as increasing ORP and decreasing TOC) that anaerobic conditions in the 
aquifer may only be sustainable for short time frames (2 to 3 years) after injection. 

• As of December 2015, PCE concentrations in groundwater at monitoring well AP-4413 have 
been reduced by 70 percent when compared to the 2013 pre-injection concentrations. 
However, concentrations of PCE have begun to increase (23.7 µg/L in December 2015) since 
reaching a low concentration of 5.56 µg/L (over 90 percent reduction) in March 2015. The 
increase in PCE concentrations can be explained by an influx of dissolved PCE from the area 
of the plume immediately upgradient of the target treatment zone. 

• Generation of vinyl chloride and ethene through the degradation of DCE indicates that a 
microbial consortium capable of facilitating complete dechlorination of PCE is present in the 
subsurface at DA089. However, while the appropriate microbes are present, it is not yet known 
if the population is sufficiently robust to effectively reduce all CAHs. 
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6.0 RECOMMENDATIONS 

Based on the results of this treatability study, the following actions are recommended: 

• Annual groundwater monitoring for 2 years (2016 and 2017) to assess potential rebound of 
PCE concentrations, continued degradation of PCE daughter products, and persistence of 
reducing groundwater conditions. 

- The annual groundwater monitoring at DA089 will be modified to better monitor the 
progress of the treatability study. Analytical and field parameters will be added as 
necessary so that performance monitoring well AP-4413 continues to be monitored as 
outlined in Table 18-1 of the Work Plan.  

- 2016 and 2017 groundwater monitoring work plans will formally outline this plan. 

- Continuing treatability study monitoring results from AP-4413 will be reported in a distinct 
section of the annual groundwater monitoring report. 
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1 of 2

Location:
Sample ID:

AP-4413-
13-0830-0

AP-4413-
13-0830-1

13Q4DA085-
AP4413-GW-0

13Q4DA085-
AP4413-GW-1

14Q1DA085-
AP4413-GW-0

14Q2DA085-
AP4413-GW-0

14Q2DA085-
AP4413-GW-1

14Q3DA089-
AP4413-GW-0

14Q3DA089-
AP4413-GW-1

15Q1DA089-
AP4413-GW-0

15Q1DA089-
AP4413-GW-1

15Q2DA089-
AP4413-GW-0

15Q2DA089-
AP4413-GW-1

15Q3DA089-
GW-AP4413-0

15Q3DA089-
GW-AP4413-GW-1

15Q4DA089-
AP4413-GW-0

15Q4DA089-
AP4413-GW-1

Sample Depth (feet): 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 70.44 to 70.44 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4
Sample Date: 8/26/2013 8/26/2013 10/16/2013 10/16/2013 1/14/2014 4/14/2014 4/14/2014 9/15/2014 9/15/2014 3/17/2015 3/17/2015 6/26/2015 6/26/2015 9/28/2015 9/28/2015 12/16/2015 12/16/2015

Analyte Screening Level Source
Metals (mg/L)

Iron, dissolved NA NA 0.025 U 0.0173 J 0.025 U 0.029 J 1.6 3.26 3.33 4.27 4.22 J 51.3 48.6 32.9 31.9 25.8 - - 9.32 9.44
Manganese, dissolved NA NA 0.000387 B 0.000601 B 0.543 B 0.00126 B 12.6 10.2 10.4 10.1 9.98 J 34.2 32.7 25.5 25 22 - - 11.2 11.2

VOCs (µg/L)
1,1,1,2-Tetrachloroethane NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,1,1-Trichloroethane 200 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,1,2,2-Tetrachloroethane 4.3 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.33 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,1,2-Trichloroethane 5 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,1,2-Trichlorotrifluoroethane 1,100,000 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,1-Dichloroethane 7,300 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,1-Dichloroethene 7 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.16 J 0.3 U - - 0.3 U 0.3 U
1,1-Dichloropropene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2,3-Trichlorobenzene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2,3-Trichloropropane 0.12 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2,4-Trichlorobenzene 70 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2,4-Trimethylbenzene 1,800 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2-Dibromo-3-chloropropane 0.2 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2-Dichlorobenzene 600 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2-Dichloroethane 5 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,2-Dichloropropane 5 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,3,5-Trimethylbenzene 1,800 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,3-Butadiene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,3-Dichlorobenzene 3,300 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,3-Dichloropropane NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
1,4-Dichlorobenzene 75 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
2,2-Dichloropropane NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
2-Butanone (MEK) 22,000 EPA MCL 1 U 1 U 1 U 1 U 7.69 3.4 U 3.4 U 3.4 U 3.4 U 69.6 70.9 46 46.5 51.8 - - 17 17.8
2-Chlorotoluene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
2-Hexanone NA NA 1 U 1 U 1 U 1 U 0.61 J 1 U 1 U 1 U 1 U 22 24.8 61.9 J 59.1 132 - - 50 50.3
4-Chlorotoluene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
4-Methyl-2-pentanone (MIBK) 2,900 2012 ADEC Table C GW 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.51 J 1 U 1 U - - 1 U 1 U
Acetone 33,000 2012 ADEC Table C GW 1 U 1 U 39.8 38 32.1 10.3 10.8 17.9 16.9 152 199 140 135 193 - - 62.7 B 73.4 B
Benzene 5 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.29 J 0.31 J 0.25 J - - 0.44 J 0.45 J
Bromobenzene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Bromochloromethane NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Bromodichloromethane 80 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Bromoform 80 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Bromomethane 51 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.5 U 0.5 U 0.5 U 0.5 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Carbon disulfide 3,700 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.48 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.28 J 0.3 J
Carbon tetrachloride 5 EPA MCL 0.6 0.55 0.8 0.69 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Chlorobenzene 100 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Chloroethane 290 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Chloroform 80 EPA MCL 1.02 0.97 1.02 0.93 1.14 0.83 0.85 0.74 0.79 2.03 2.17 3.52 3.55 3.24 - - 2.34 2.2
Chloromethane 66 2012 ADEC Table C GW 0.25 U 0.25 U 0.43 J 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
cis-1,2-Dichloroethene 70 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.63 0.3 U 0.3 U 46.1 45.8 41.5 45.9 74.3 76.4 88.4 - - 45.1 J 43.7
cis-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Cyclohexane NA NA 0.25 U 0.25 U 0.25 J 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Dibromochloromethane 80 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Dibromomethane NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Dichlorodifluoromethane 7,300 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Ethylbenzene 700 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Ethylene dibromide 0.05 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Hexachlorobutadiene 7.3 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 J 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Isopropylbenzene 3,700 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
m- & p-Xylene 10,000 EPA MCL 0.5 U 0.5 U 0.5 U 0.5 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U - - 0.6 U 0.6 U
Methyl tert-butyl ether 470 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Methylene chloride 5 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.26 J 0.3 U 0.61 0.62 1.21 B - - 0.38 J 0.38 J
n-Butylbenzene 370 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
n-Hexane NA NA 0.25 U 0.25 U 0.25 J 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
n-Propylbenzene 370 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Naphthalene 730 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
o-Xylene 10,000 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
p-Isopropyltoluene NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
sec-Butylbenzene 370 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Styrene 100 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
tert-Butylbenzene 370 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Tetrachloroethene (PCE) 5 EPA MCL 78.8 75.7 125 J 135 130 169 171 52.1 52.8 4.47 5.56 7.02 7.13 14.9 - - 23.7 23.2
Toluene 1,000 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.25 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Total Xylenes 10,000 EPA MCL 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.9 U 0.9 U - - - - - - - - - - - -
trans-1,2-Dichloroethene 100 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
trans-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Trichloroethene (TCE) 5 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.32 J 0.31 J 0.3 J 3.94 4.24 1.48 1.68 2 2.14 4.26 - - 4.86 4.67
Trichlorofluoromethane 11,000 2012 ADEC Table C GW 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Vinyl acetate 37,000 2012 ADEC Table C GW 0.5 U 0.5 U 0.5 U 0.5 U 0.3 U 0.3 U 0.3 U 0.5 U 0.5 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U - - 0.3 U 0.3 U
Vinyl chloride 2 EPA MCL 0.25 U 0.25 U 0.25 U 0.25 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.42 J 0.54 2.39 2.42 3.31 - - 0.85 0.79

AP-4413

Screening 
Level

Summary of Chemicals Detected in Groundwater: Site OUE AVMA (DA089)



2 of 2

Location:
Sample ID:

AP-4413-
13-0830-0

AP-4413-
13-0830-1

13Q4DA085-
AP4413-GW-0

13Q4DA085-
AP4413-GW-1

14Q1DA085-
AP4413-GW-0

14Q2DA085-
AP4413-GW-0

14Q2DA085-
AP4413-GW-1

14Q3DA089-
AP4413-GW-0

14Q3DA089-
AP4413-GW-1

15Q1DA089-
AP4413-GW-0

15Q1DA089-
AP4413-GW-1

15Q2DA089-
AP4413-GW-0

15Q2DA089-
AP4413-GW-1

15Q3DA089-
GW-AP4413-0

15Q3DA089-
GW-AP4413-GW-1

15Q4DA089-
AP4413-GW-0

15Q4DA089-
AP4413-GW-1

Sample Depth (feet): 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 70.44 to 70.44 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4 64.4 to 74.4
Sample Date: 8/26/2013 8/26/2013 10/16/2013 10/16/2013 1/14/2014 4/14/2014 4/14/2014 9/15/2014 9/15/2014 3/17/2015 3/17/2015 6/26/2015 6/26/2015 9/28/2015 9/28/2015 12/16/2015 12/16/2015

Analyte Screening Level Source

AP-4413

Screening 
Level

Summary of Chemicals Detected in Groundwater: Site OUE AVMA (DA089)

Dissolved Gases (µg/L)
Ethane NA NA 0.27 U 0.27 U 0.111 U 0.107 U 0.114 U 0.0455 J 0.0528 J 0.107 U 0.0812 J 0.346 0.441 0.193 0.126 J 0.0586 J - - 0.168 U 0.168 U
Ethene NA NA 0.27 U 0.27 U 0.12 U 0.116 U 0.123 U 0.0645 J 0.0735 J 0.116 U 0.188 J 0.335 J 0.552 J 0.106 U 0.169 J 0.141 J - - 0.823 0.985
Methane NA NA 0.136 B 0.184 B 0.0417 B 0.0436 B 0.109 J 0.198 B 0.218 B 0.0454 B 78.4 88.5 102 271 J 174 J 397 - - 302 367

General Chemistry (mg/L)
Alkalinity, bicarb. (as CaCO3) NA NA 149 148 180 182 336 366 339 298 - - 646 J 910 J 500 495 459 453 378 367
Alkalinity, carb. (as CaCO3) NA NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U - - 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Alkalinity, bicarb. (as CaCO3) NA NA 149 148 180 182 336 366 339 298 - - 646 J 910 J 500 495 459 453 378 367
Total alkalinity NA NA 149 148 180 182 336 366 339 298 - - 646 J 910 J 500 495 459 453 378 367
Chloride NA NA 43.6 42.7 38.9 B 0.05 UJ 28.3 36.6 36.9 - - - - 15.6 15.1 24.4 28.3 25.3 23.2 26.2 25.4
Nitrogen, nitrate-nitrite 10 EPA MCL 3.48 J 3.6 0.0195 B 0.0223 B 0.018 0.0325 0.0349 0.0375 B 0.0386 B 0.0799 0.0787 0.0901 0.0921 0.109 B - - 0.0482 0.0445
Sulfate NA NA 24.1 24 21.8 B 4.09 B 0.449 0.29 0.217 2.72 2.69 1.83 1.94 2.2 1.95 1.18 B 1.04 B 1.13 1.05
Sulfide NA NA 0.017 J 0.0142 UJ 0.241 B 0.015 UJ 0.0187 J 0.0193 U 0.0193 U 0.0134 J - - 0.0768 0.0926 0.0473 0.0531 0.0557 0.053 0.0331 0.0342
Total organic carbon NA NA 0.478 B 0.482 B 1.34 B 1.25 B 74.6 40.2 38.3 50.9 - - 839 875 518 515 350 355 270 B 277 B

Organic Acids by IC (µg/L)
Acetic acid NA NA 60 U 60 U - - - - 16500 37200 37500 46800 - - 176000 173000 216000 229000 227000 J 207000 109000 J 110000
Butyric acid NA NA 120 U 120 U - - - - 1410 540 521 3590 - - 24400 23700 57800 55500 53900 49200 30200 31000
Butyric acid NA NA 120 U 120 U - - - - 1410 540 521 3590 - - 24400 23700 57800 55500 53900 49200 30200 31000
Formic acid NA NA 60 U 60 U - - - - 600 U 100 U 100 U 40 U - - 2000 U 2000 U 2810 2300 3180 3170 497 J 848 J
Lactic acid NA NA 60 U 60 U - - - - 60 U 500 U 500 U 800 U - - 347 J 1050 J 400 U 400 U 5000 U 5000 U 100 UJ 100 U
Propionic acid NA NA 60 U 60 U - - - - 113000 12900 12900 4960 - - 202000 192000 48800 48100 39600 J 35100 J 27400 J 27300 J
Pyruvic acid NA NA 120 U 120 U - - - - 200 U 200 U 200 U 80 U - - 4370 J 4310 4450 J 1820 J 7120 J 8570 1820 J 2810 J

Notes:
NA = No screening level exists.
-- = sample not collected
B = The analyte was detected in the associated method and/or calibration blank.
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
U = The analyte was analyzed for, but was not detected above the limit of detection.
UJ = The analyte was below the limit of detection.  However, the reported value is approximate.
mg/L = milligram(s) per liter
µg/L = microgram(s) per Liter
Bold indicates that the analyte was detected.
Shading indicates that the result exceeded screening criteria.
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JOINT BASE ELMENDORF-RICHARDSON – ARMORED VEHICLE MAINTENANCE 
AREA SITE DA089 AND POLELINE LINE ROAD SITE CG039 LONG-TERM 
MONITORING AND TREATABILITY STUDY OCTOBER 2013 – SEPTEMBER 2014 
DATA QUALITY EVALUATION REPORT 

Introduction 

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical 
results for groundwater samples collected at the Joint Base Elmendorf-Richardson (JBER) 
Armored Vehicle Maintenance Area Site DA089 and Poleline Road Site CG039. Samples were 
collected and analyzed in support of the Preliminary Assessment/Site Investigation at this site. The 
data may also be used to support future activities such as feasibility studies, risk assessments, fate 
and transport modeling and remedial actions. Individual method requirements and guidelines from 
the United States Air Force, Joint Base Elmendorf-Richardson, Alaska, Environmental 
Restoration Program, Basewide Uniform Federal Policy Quality Assurance Project Plan (March 
2013) (JBER QAPP) were used in this assessment. 

This report is intended as a general data quality assessment designed to summarize data issues. 

Analytical Data 

This DQE report covers 33 primary samples, 6 field duplicates (FD), 4 equipment blanks (EB) and 
13 trip blanks (TB). All samples were collected October 15, 2013 through September 15, 2014. 
A list of samples associated with this DQE is included in Attachment C1-1.  

The Work Plan requires a collection frequency of 10 percent for FDs and 5 percent for MS/MSD 
sets and EBs; collection frequencies are outlined by method in Table C1-1 below. The required 
frequency was met for each method with the following exceptions: 

• A FD and MS/MSD were not collected for Methods AK101 and AK102. 
• The laboratory does not perform MS/MSD analysis for Methods E310.1 or RSK175. 

Table C1-1: Percentage of FD, EB and MS/MSD Collected by Method 

Method Matrix 

Count of 
Primary 
Samples 

Count 
of FD 

Percent 
of FD 

Count of 
MS/MSD  

Percent of 
MS/MSD  

Count 
of EB 

Percent 
of EB 

AK101 Groundwater 1 0 0 0 0 1 100 

AK102 Groundwater 1 0 0 0 0 1 100 

E300.0 Groundwater 33 6 18 6 18 4 12 

E300.0M Groundwater 17 3 18 3 18 2 12 

E310.1 Groundwater 18 2 11 0 0 2 11 

E353.2 Groundwater 33 6 18 7 21 4 12 

E376.2 Groundwater 18 4 22 5 28 3 17 

RSK-175 Groundwater 33 6 18 0 0 4 12 
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Table C1-1: Percentage of FD, EB and MS/MSD Collected by Method 

Method Matrix 

Count of 
Primary 
Samples 

Count 
of FD 

Percent 
of FD 

Count of 
MS/MSD  

Percent of 
MS/MSD  

Count 
of EB 

Percent 
of EB 

SW6010B/C Groundwater 33 6 18 6 18 4 12 

SW8260C Groundwater 33 6 18 5 15 4 12 

SW9060 Groundwater 18 4 22 5 28 3 17 

 
The sample results were reported as 12x sample delivery groups (SDG) presented in Table C1-2. 
The analyses were performed by Applied Sciences Laboratory in Corvallis, Oregon (CH2M HILL-
Corvallis laboratory, UST-079). 

Table C1-2: Sample Delivery Groups 

M3042 

M3043 

N1080 

N1081 

N1694 

N1695 

N2614 

N2617 

N2648 

N2655 

N2664 

N2692 

 
Eleven methods were used to analyze the environmental samples. Samples were collected and 
shipped via overnight carrier to the laboratory. Selected samples were analyzed for one or more of 
the following analytes/methods in Table C1-3. 

Table C1-3: Analytical Parameters 

Parameter Method 

Gasoline Range Organics (GRO) AK101 

Diesel Range Organics (DRO) AK102 

Chloride and Sulfate E300 

Volatile Fatty Acids E300.0M 

Alkalinity E310.1 

Nitrate+Nitrite E353.2 
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Table C1-3: Analytical Parameters 

Parameter Method 

Sulfide E376.2 

Dissolved Gases RSK-175 

Iron and Manganese SW6010B 

Volatile Organic Compounds  SW8260C 

Total Organic Carbon (TOC) SW9060 

 
The assessment of data includes a review of: (1) the chain-of-custody (COC) documentation; 
(2) holding-time compliance; (3) the required quality control (QC) samples at the specified 
frequencies; (4) method blanks; (5) laboratory control sample/laboratory control sample duplicates 
(LCS/LCSD); (6) surrogate spike recoveries; (7) matrix spike/matrix spike duplicate (MS/MSD) 
samples; and (8) initial and continuing calibration information and other method-specific criteria 
as defined by the JBER QAPP. 

Field samples were also reviewed to ascertain field compliance and data quality issues. This 
included a review of FDs, EBs and TBs. 

Data flags were assigned according to the JBER QAPP. Multiple flags are routinely applied to 
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final 
flag is applied to the data and is the most conservative of the applied validation flags. The final 
flag also includes matrix and blank sample impacts. 

The data flags are defined below: 

• J = The analyte was positively identified, and the quantitation is an estimation because of 
discrepancies in meeting certain analyte-specific quality control criteria. Or the analyte was 
positively identified, but the associated concentration is estimated above the method detection 
limit and below the limit of quantitation (LOQ). 

• R = The data are rejected because of deficiencies in meeting QC criteria and may not be used 
for decision making. 

• B = The analyte was detected in the sample at a concentration less than or equal to five times 
(10 times for common laboratory contaminants) the blank concentration. 

• U = The analyte was analyzed for, but the analyte was not detected. 

• UJ = The analyte was not detected; however, the result is estimated because of discrepancies 
in meeting certain analyte-specific QC criteria. 

Findings 

The overall summaries of the data validation findings are contained in the following sections and 
Table C1-4. 
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Also included as documentation of data validation findings is the Alaska Department of 
Environmental Conservation Laboratory Data Review Checklist (Version 2.7, January 2010). 
A checklist is provided for each laboratory SDG and can be found in Attachment C1-2 to this 
DQE.  

Holding Times 

All holding-time criteria were met. 

Calibration 

All initial and continuing calibration criteria were met with one exception. 

• The recovery of bromoform was greater than JBER QAPP criteria in a continuing calibration 
verification for Method SW8260C. All associated samples were not detected for bromoform 
and no data were qualified. 

Method Blanks 

Method blanks were analyzed at the required frequency and were free of contamination with the 
following exceptions: 

• GRO was detected below the LOQ in a method blank for Method AK101. One associated 
sample result detected less than five times the blank concentration was qualified as estimated 
and flagged “B”.  

• Methane was detected below the LOQ in the method blanks for Method RSK-175. Sixteen 
associated sample results detected less than five times the blank concentrations were qualified 
as estimated and flagged “B”. Sixteen associated results detected greater than five times the 
blank concentrations were not qualified. 

• Hexachlorobutadiene was detected below the LOQ in the method blanks for 
Method SW8260C. Twenty-nine associated nondetected results were not qualified. 

Calibration Blanks 

Lactic acid was detected below and above the LOQ in the continuing calibration blanks (CCB) for 
Method E300.0M. One associated result detected greater than five times the blank concentrations, 
and 16 associated nondetected results, were not qualified. 

TOC was detected below the LOQ in a CCB for Method SW9060. Three associated results 
detected greater than five times the blank concentration were not qualified. 
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Trip Blanks 

Thirteen TBs were collected and were free of contamination with the following exceptions: 

• GRO was detected below the LOQ in a TB for Method AK101. One associated sample result 
detected less than five times the blank concentration was qualified as estimated and 
flagged “B”.  

• Methane was detected below the LOQ in the TBs for Method RSK-175. Three associated 
sample results detected less than five times the blank concentrations were qualified as 
estimated and flagged “B”. Eight associated results detected greater than five times the blank 
concentrations were not qualified. 

• Acetone was detected below the LOQ in a TB for Method SW8260C. Four associated 
nondetected results were not qualified. 

Equipment Blanks 

Two EBs were collected and were free of contamination with the exceptions listed below.  

• GRO was detected below the LOQ in an EB for Method AK101. One associated sample result 
detected less than five times the blank concentration was qualified as estimated and 
flagged “B”.  

• Sulfate and chloride were detected above the LOQ in the EBs for Method E300.0. Three 
associated sample results detected less than five times the blank concentrations were qualified 
as estimated and flagged “B”. One associated sample result detected greater than five times the 
blank concentrations, and six associated nondetected results, were not qualified. 

• Nitrate+nitrite was detected above the LOQ in the EBs for Method E353.2. Five associated 
sample results detected less than five times the blank concentrations were qualified as 
estimated and flagged “B”. Twenty-one associated sample results detected greater than five 
times the blank concentrations, and one associated nondetected result, were not qualified. 

• Sulfide was detected above the LOQ in an EB for Method E376.2. One associated sample 
result detected less than five times the blank concentration was qualified as estimated and 
flagged “B”. One associated nondetected result was not qualified. 

• Methane was detected below the LOQ in the EBs for Method RSK-175. Fifteen associated 
sample results detected less than five times the blank concentration were qualified as estimated 
and flagged “B”. Twelve associated sample results detected greater than five times the blank 
concentrations were not qualified. 

• Dissolved manganese and dissolved iron were detected below and/or above the LOQ in the 
EBs for Method SW6010B/C. Nine associated sample results detected less than five times the 
blank concentrations were qualified as estimated and flagged “B”. Seventeen associated 
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sample results detected greater than five times the blank concentrations, and three associated 
nondetected results, were not qualified. 

• Acetone, chloromethane, ethylbenzene, m,p-xylene, o-xylene, tetrachloroethene, total xylenes 
and toluene were detected below or above the LOQ in the EBs for Method SW8260C. 
Two associated sample results detected less than five times (10 times for acetone) the blank 
concentrations were qualified as estimated and flagged “B”. Five associated sample results 
detected greater than five times (10 times for acetone) the blank concentrations, and 
122 associated nondetected results, were not qualified. 

• TOC was detected above and below the LOQ in the EBs for Method SW9060. Four associated 
sample results detected less than five times the blank concentrations were qualified as 
estimated and flagged “B”. Six associated sample results detected greater than five times the 
blank concentrations were not qualified. 

Field Duplicates 

Six FD sets were collected. Precision was acceptable with the following exceptions: 

• The relative percent differences (RPD) of 1,1-dichloroethene and chloroform were greater than 
JBER QAPP criteria in FD set 13Q4CG039-AP4550-GW-0/13Q4CG039-AP4550-GW-1 for 
Method SW8260C. Two associated detected results were qualified as estimated and flagged 
“J”; two associated nondetected results were qualified as estimated and flagged “UJ”. 

• The RPDs of chloride and sulfate were greater than JBER QAPP criteria in FD set 
13Q4DA085-AP4413-GW-0/13Q4DA085-AP4413-GW-1 for Method E300.0. Three 
associated detected results were qualified as estimated and flagged “J”; one associated 
nondetected result was qualified as estimated and flagged “UJ”. 

• The RPD of sulfide was greater than JBER QAPP criteria in FD set 13Q4DA085-AP4413-
GW-0/ 13Q4DA085-AP4413-GW-1 for Method E376.2. One associated detected result was 
qualified as estimated and flagged “J”; one associated nondetected result was qualified as 
estimated and flagged “UJ”. 

Matrix Spike Samples 

The results of MS/MSD analyses provide information about the possible influence of the matrix 
on either accuracy or precision of the measurements. The field crew designated samples for 
MS/MSD analysis. All acceptance criteria were met with the following exceptions: 

• The recovery dissolved iron was outside of JBER QAPP criteria in the MSs and or MSDs of 
samples 14Q3CG039-AP4550-GW-0, 14Q2CG039-AP4550-GW-0 and 14Q1CG039-
AP3983R-GW-0 for Method SW6010B/C. The associated detected results were not qualified 
because the sample concentrations were greater than four times the spike concentrations. 

• The recoveries of 1,1,2,2-tetrachloroethane and cis-1,2-dichloroethene were less than JBER 
QAPP criteria in the MS and MSD of sample 14Q3CG039-AP4550-GW-0 for 
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Method SW8260C. The associated detected results were not qualified because the sample 
concentrations were greater than four times the spike concentrations. 

• The recovery of trichloroethene was less than JBER QAPP criteria in the MSD of sample 
14Q3CG039-AP4550-GW-0 for Method SW8260C. The associated detected result was 
qualified as estimated and flagged “J”. 

• The RPD of chloroethane was greater than JBER QAPP criteria in the MS/MSD set of sample 
14Q3DA089-AP4413-GW-0 for Method SW8260C. The associated nondetected result was 
not qualified. 

• The recoveries of cis-1,2-dichloroethene, trichloroethene and 1,1,2,2-tetrachloroethane were 
outside of JBER QAPP criteria in the MS and MSD of sample 14Q1CG039-AP3983R-GW-0 
for Method SW8260C. The associated detected results were not qualified because the sample 
concentrations were greater than four times the spike concentrations. 

• The recovery of tetrachloroethene was greater than JBER QAPP criteria in the MS of sample 
13Q4DA085-AP4413-GW-0 for Method SW8260C. The associated detected result was 
qualified as estimated and flagged “J”. 

• The recovery of hexachlorobutadiene was greater than JBER QAPP criteria in the MS and 
MSD of sample 13Q4DA085-AP4413-GW-0 for Method SW8260C. The associated 
nondetected result was not qualified. 

• The recovery of TOC was greater than JBER QAPP criteria in the MSD of sample 
14Q1CG039-AP3983R-GW-0 for Method SW9060. The associated detected result was not 
qualified because the sample concentration was greater than four times the spike concentration. 

• The recovery of TOC was greater than JBER QAPP criteria in the MS and MSD of sample 
13Q4DA085-AP4413-GW-0 for Method SW9060. The associated detected result was 
qualified as estimated and flagged “J”. 

Surrogates 

Surrogates were added to all samples for the methods requiring their use. Surrogate recoveries met 
criteria. 

Laboratory Control Samples 

LCS/LCSDs were analyzed and all accuracy and precision criteria were met with the following 
exception: 

• The recovery of chloroethane was greater than JBER QAPP criteria in a LCS for 
Method SW8260C. The associated nondetected results were not qualified. 

Internal Standards 

All internal standard acceptance criteria were met. 

Tentatively Identified Compounds 

Tentatively identified compounds were not reported. 
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Chain-of-Custody and Sample Receipt Discrepancies 

• SDG M3042. No discrepancies noted. 

• SDG M3043. No discrepancies noted. 

• SDG N1080. The chain of custody requested Method E376.1 for sulfide; samples analyzed by 
equivalent method E376.2. 

• SDG N1081. The chain of custody requested Method E376.1 for sulfide; samples analyzed by 
equivalent method E376.2. 

• SDG N1694. The chain of custody was not relinquished. 

• SDG N1695. The chain of custody was not relinquished. 

The chain of custody requested Method E376.1 for sulfide; samples analyzed by equivalent 
method E376.2. 

• SDG N2614. No discrepancies noted. 

• SDG N2617. No discrepancies noted. 

• SDG N2648. No discrepancies noted. 

• SDG N2655. No discrepancies noted. 

• SDG N2664. No discrepancies noted. 

• SDG N2692. The containers for SW6010B for sample 14Q3DA089-AP4413-GW-1 and 
E353.2 for sample 14Q3DA089-AP4413-GW-0 were received frozen. The associated data 
were qualified as estimated and flagged “J”. 

Overall Assessment 

The final activity in the data quality evaluation is an assessment of whether the data meet the data 
quality objectives. The goal of this assessment is to demonstrate that a sufficient number of 
representative samples were collected and the resulting analytical data can be used to support the 
decision making process. The precision, accuracy, representativeness, completeness and 
comparability are addressed in the JBER QAPP. The following summary highlights the data 
evaluation findings for the above defined events: 

1. No data were rejected and completeness was 100 percent for all method/matrix/analyte 
combinations. 

2. One hundred percent of the AK101 data were qualified due to low-level detections in the 
laboratory blank, TBs and EBs. The degree to which blank contamination was observed is 
within reasonable method expectations considering the small size of the dataset. 
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3. Approximately five percent of the E300.0 data, and five percent of the E376.2 data, were 
qualified due to low-level detections in the EBs. The degree to which blank contamination was 
observed is within reasonable method expectations considering the small size of the dataset. 

4. Approximately nine percent of the E353.2 data were qualified due to low-level detections in 
the EBs. The degree to which blank contamination was observed suggests a contamination 
issue during sample collection. 

5. Approximately 16 percent of the RSK-175 data were qualified due to low-level detections in 
the laboratory blanks, TBs and EBs. The degree to which blank contamination was observed 
suggests a contamination issue at the laboratory and/or during sample collection. 

6. Approximately 11 percent of the SW6010B data were qualified due to low-level detections in 
the EBs. The degree to which blank contamination was observed suggests a contamination 
issue during sample collection. 

7. Less than one percent of the SW8260C data were qualified due to low-level detections in the 
EBs. The degree to which blank contamination was observed is within reasonable method 
expectations. 

8. Approximately 18 percent of the SW9060 data were qualified due to low-level detections in 
the EBs. The degree to which blank contamination was observed suggests a contamination 
issue during sample collection. 

9. Two sample containers were received frozen; three results were qualified as estimated. 

10. FD RPD exceedances were observed for Methods E300.0, E376.2 and SW8260C; 11 results 
were qualified as estimated. 

11. MS/MSD recovery exceedances were observed for Methods SW9060 and SW8260C; three 
results were qualified as estimated. 

12. Although data were qualified as estimated due to QC exceedances as noted, overall precision 
and accuracy of the data, as measured by field and laboratory QC indicators suggest that data 
are usable for projects objectives. 

  



Joint Base Elmendorf-Richardson – Armored Vehicle Maintenance Area Site DA089 and 
Poleline Line Road Site CG039 Long-Term Monitoring and Treatability Study October 2013 – September 2014 
Data Quality Evaluation Report May 2016 

Performance-Based Remediation (PBR)   Contract No. FA8903-09-D-8589 
Joint Base Elmendorf-Richardson, Alaska C1-10 Task Order No. 0016 

Table C1-4: Validation Flags 

NativeID Method Analyte Final Result Units Final Flag Reason 

13Q4CG039-AP3983R-GW-0 SW8260C Acetone 7.58 µg/L B EB<LOQ 

13Q4CG039-AP4550-GW-0 SW8260C 1,1-DCE 1.94 µg/L J FD>RPD 

13Q4CG039-AP4550-GW-0 SW8260C Chloroform 3.02 µg/L J FD>RPD 

13Q4CG039-AP4550-GW-1 SW8260C 1,1-DCE 1.25 µg/L UJ FD>RPD 

13Q4CG039-AP4550-GW-1 SW8260C Chloroform 1.25 µg/L UJ FD>RPD 

13Q4CG039-AP4551-GW-0 E353.2 Nitrate/Nitrite-N 0.0302 mg/L B EB<LOQ 

13Q4CG039-AP4551-GW-0 RSK-175 Methane 0.364 µg/L B TB<LOQ 

13Q4DA085-AP4413-GW-0 E300.0 Chloride 38.9 mg/L B FD>RPD 

13Q4DA085-AP4413-GW-0 E300.0 Chloride 38.9 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-0 E300.0 Sulfate 21.8 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-0 E300.0 Sulfate 21.8 mg/L B FD>RPD 

13Q4DA085-AP4413-GW-0 E353.2 Nitrate/Nitrite-N 0.0195 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-0 E376.2 Sulfide 0.241 mg/L B FD>RPD 

13Q4DA085-AP4413-GW-0 E376.2 Sulfide 0.241 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-0 RSK-175 Methane 0.0417 µg/L B EB<LOQ 

13Q4DA085-AP4413-GW-0 RSK-175 Methane 0.0417 µg/L B LB<LOQ 

13Q4DA085-AP4413-GW-0 RSK-175 Methane 0.0417 µg/L B TB<LOQ 

13Q4DA085-AP4413-GW-0 SW6010B Manganese, dissolved 543 µg/L B EB>LOQ 

13Q4DA085-AP4413-GW-0 SW8260C Tetrachloroethylene 125 µg/L J MS>UCL 

13Q4DA085-AP4413-GW-0 SW9060 Total Organic Carbon 1.34 mg/L B MS>UCL 

13Q4DA085-AP4413-GW-0 SW9060 Total Organic Carbon 1.34 mg/L B SD>UCL 

13Q4DA085-AP4413-GW-0 SW9060 Total Organic Carbon 1.34 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-1 E300.0 Chloride 0.05 mg/L UJ FD>RPD 

13Q4DA085-AP4413-GW-1 E300.0 Sulfate 4.09 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-1 E300.0 Sulfate 4.09 mg/L B FD>RPD 

13Q4DA085-AP4413-GW-1 E353.2 Nitrate/Nitrite-N 0.0223 mg/L B EB>LOQ 

13Q4DA085-AP4413-GW-1 E376.2 Sulfide 0.015 mg/L UJ FD>RPD 

13Q4DA085-AP4413-GW-1 RSK-175 Methane 0.0436 µg/L B TB<LOQ 

13Q4DA085-AP4413-GW-1 RSK-175 Methane 0.0436 µg/L B LB<LOQ 

13Q4DA085-AP4413-GW-1 RSK-175 Methane 0.0436 µg/L B EB<LOQ 

13Q4DA085-AP4413-GW-1 SW6010B Manganese, dissolved 1.26 µg/L B EB>LOQ 

13Q4DA085-AP4413-GW-1 SW9060 Total Organic Carbon 1.25 mg/L B EB>LOQ 

14Q2DA085-AP4413-GW-0 RSK-175 Methane 0.198 µg/L B LB<LOQ 

14Q2DA085-AP4413-GW-1 RSK-175 Methane 0.218 µg/L B LB<LOQ 

14Q3CG039-AP3744-GW-0 RSK-175 Methane 0.104 µg/L B EB<LOQ 



Joint Base Elmendorf-Richardson – Armored Vehicle Maintenance Area Site DA089 and 
Poleline Line Road Site CG039 Long-Term Monitoring and Treatability Study October 2013 – September 2014 
Data Quality Evaluation Report May 2016 

Performance-Based Remediation (PBR)   Contract No. FA8903-09-D-8589 
Joint Base Elmendorf-Richardson, Alaska C1-11 Task Order No. 0016 

Table C1-4: Validation Flags 

NativeID Method Analyte Final Result Units Final Flag Reason 

14Q3CG039-AP3744-GW-0 RSK-175 Methane 0.104 µg/L B LB<LOQ 

14Q3CG039-AP3744-GW-0 SW9060 Total Organic Carbon 1.01 mg/L B EB<LOQ 

14Q3CG039-AP3747-GW-0 RSK-175 Methane 0.0961 µg/L B EB<LOQ 

14Q3CG039-AP3747-GW-0 RSK-175 Methane 0.0961 µg/L B LB<LOQ 

14Q3CG039-AP3747-GW-0 SW6010B Manganese, dissolved 0.000529 mg/L B EB<LOQ 

14Q3CG039-AP3747-GW-0 SW9060 Total Organic Carbon 0.859 mg/L B EB<LOQ 

14Q3CG039-AP3748-GW-0 RSK-175 Methane 0.0662 µg/L B LB<LOQ 

14Q3CG039-AP3748-GW-0 RSK-175 Methane 0.0662 µg/L B EB<LOQ 

14Q3CG039-AP3983R-GW-0 SW8260C Acetone 4.21 µg/L B EB<LOQ 

14Q3CG039-AP4344-GW-0 RSK-175 Methane 0.0356 µg/L B LB<LOQ 

14Q3CG039-AP4344-GW-0 RSK-175 Methane 0.0356 µg/L B EB<LOQ 

14Q3CG039-AP4550-GW-0 SW8260C Trichloroethene (TCE) 10.2 µg/L J SD<LCL 

14Q3CG039-AP5246-GW-0 RSK-175 Methane 0.0607 µg/L B EB<LOQ 

14Q3CG039-AP5246-GW-0 SW6010B Manganese, dissolved 0.00112 mg/L B EB<LOQ 

14Q3CG039-AP5683-GW-0 RSK-175 Methane 0.0915 µg/L B EB<LOQ 

14Q3CG039-AP5683-GW-0 SW6010B Manganese, dissolved 0.00067 mg/L B EB<LOQ 

14Q3DA089-AP3486-GW-0 RSK-175 Methane 0.054 µg/L B LB<LOQ 

14Q3DA089-AP3486-GW-0 RSK-175 Methane 0.054 µg/L B EB<LOQ 

14Q3DA089-AP3486-GW-0 SW6010B Manganese, dissolved 0.00311 mg/L B EB<LOQ 

14Q3DA089-AP3534-GW-0 RSK-175 Methane 0.0599 µg/L B EB<LOQ 

14Q3DA089-AP3534-GW-0 RSK-175 Methane 0.0599 µg/L B LB<LOQ 

14Q3DA089-AP3774-GW-0 RSK-175 Methane 0.111 µg/L B EB<LOQ 

14Q3DA089-AP3774-GW-0 RSK-175 Methane 0.111 µg/L B LB<LOQ 

14Q3DA089-AP3774-GW-0 SW6010B Manganese, dissolved 0.00082 mg/L B EB<LOQ 

14Q3DA089-AP3871-GW-0 RSK-175 Methane 0.177 µg/L B LB<LOQ 

14Q3DA089-AP3893-GW-0 RSK-175 Methane 0.229 µg/L B LB<LOQ 

14Q3DA089-AP3893-GW-0 RSK-175 Methane 0.229 µg/L B EB<LOQ 

14Q3DA089-AP4341-GW-0 AK101 TPH-Gasoline 52.1 µg/L B EB<LOQ 

14Q3DA089-AP4341-GW-0 AK101 TPH-Gasoline 52.1 µg/L B TB<LOQ 

14Q3DA089-AP4341-GW-0 AK101 TPH-Gasoline 52.1 µg/L B LB<LOQ 

14Q3DA089-AP4341-GW-0 RSK-175 Methane 0.0425 µg/L B EB<LOQ 

14Q3DA089-AP4341-GW-0 RSK-175 Methane 0.0425 µg/L B LB<LOQ 

14Q3DA089-AP4341-GW-0 SW6010B Manganese, dissolved 0.00134 mg/L B EB<LOQ 

14Q3DA089-AP4411-GW-0 RSK-175 Methane 0.122 µg/L B EB<LOQ 

14Q3DA089-AP4411-GW-0 RSK-175 Methane 0.122 µg/L B LB<LOQ 



Joint Base Elmendorf-Richardson – Armored Vehicle Maintenance Area Site DA089 and 
Poleline Line Road Site CG039 Long-Term Monitoring and Treatability Study October 2013 – September 2014 
Data Quality Evaluation Report May 2016 

Performance-Based Remediation (PBR)   Contract No. FA8903-09-D-8589 
Joint Base Elmendorf-Richardson, Alaska C1-12 Task Order No. 0016 

Table C1-4: Validation Flags 

NativeID Method Analyte Final Result Units Final Flag Reason 

14Q3DA089-AP4411-GW-0 SW6010B Manganese, dissolved 0.00122 mg/L B EB<LOQ 

14Q3DA089-AP4413-GW-0 E353.2 Nitrate/Nitrite-N 0.0375 mg/L B FROZEN 

14Q3DA089-AP4413-GW-0 E353.2 Nitrate/Nitrite-N 0.0375 mg/L B EB>LOQ 

14Q3DA089-AP4413-GW-0 RSK-175 Methane 0.0454 µg/L B EB<LOQ 

14Q3DA089-AP4413-GW-0 RSK-175 Methane 0.0454 µg/L B LB<LOQ 

14Q3DA089-AP4413-GW-1 E353.2 Nitrate/Nitrite-N 0.0386 mg/L B EB>LOQ 

14Q3DA089-AP4413-GW-1 SW6010B Iron, dissolved 4.22 mg/L J FROZEN 

14Q3DA089-AP4413-GW-1 SW6010B Manganese, dissolved 9.98 mg/L J FROZEN 

Notes: 
mg/L = milligrams per liter 
µg/L = micrograms per liter 
EB<LOQ = Equipment blank concentration less than the limit of quantitation 
EB>LOQ = Equipment blank concentration greater than the limit of quantitation 
FD>RPD = Field duplicate relative percent difference criterion exceeded 
FROZEN = Sample received frozen 
LB<LOQ = Laboratory blank concentration less than the limit of quantitation 
MS>UCL = Matrix spike recovery greater than the upper control limit 
SD<LCL = Matrix spike duplicate recovery less than the lower control limit 
SD>UCL = Matrix spike duplicate recovery greater than the upper control limit 
TB<LOQ = Equipment blank concentration less than the limit of quantitation 

 
  



Joint Base Elmendorf-Richardson – Armored Vehicle Maintenance Area Site DA089 and 
Poleline Line Road Site CG039 Long-Term Monitoring and Treatability Study October 2013 – September 2014 
Data Quality Evaluation Report May 2016 

Performance-Based Remediation (PBR)   Contract No. FA8903-09-D-8589 
Joint Base Elmendorf-Richardson, Alaska C1-13 Task Order No. 0016 

Attachment C1-1: Samples Associated with DQE 

Sample ID Sample Type Sample Date 

13Q4CG039-GWEB01 EB 10/16/2013 

13Q4DA085-EB01-GW-0 EB 10/16/2013 

14Q3CG039-GWEB01 EB 9/10/2014 

14Q3DA089-GWEB01 EB 9/15/2014 

13Q4CG039-AP4550-GW-1 FD 10/15/2013 

13Q4DA085-AP4413-GW-1 FD 10/16/2013 

14Q1CG039-AP4550-GW-1 FD 1/16/2014 

14Q2DA085-AP4413-GW-1 FD 4/14/2014 

14Q3CG039-AP4550-GW-1 FD 9/9/2014 

14Q3DA089-AP4413-GW-1 FD 9/15/2014 

13Q4CG039-AP4550-GW-0 N 10/15/2013 

13Q4CG039-AP3983R-GW-0 N 10/16/2013 

13Q4CG039-AP4551-GW-0 N 10/16/2013 

13Q4DA085-AP4413-GW-0 N 10/16/2013 

14Q1DA085-AP4413-GW-0 N 1/14/2014 

14Q1CG039-AP3983R-GW-0 N 1/16/2014 

14Q1CG039-AP4550-GW-0 N 1/16/2014 

14Q1CG039-AP4551-GW-0 N 1/16/2014 

14Q2DA085-AP4413-GW-0 N 4/14/2014 

14Q2CG039-AP3983R-GW-0 N 4/15/2014 

14Q2CG039-AP4550-GW-0 N 4/15/2014 

14Q2CG039-AP4551-GW-0 N 4/15/2014 

14Q3CG039-AP5246-GW-0 N 9/4/2014 

14Q3CG039-AP5683-GW-0 N 9/4/2014 

14Q3CG039-AP3747-GW-0 N 9/5/2014 

14Q3CG039-AP3748-GW-0 N 9/5/2014 

14Q3CG039-AP4344-GW-0 N 9/5/2014 

14Q3CG039-AP4353-GW-0 N 9/5/2014 

14Q3DA089-AP3870-GW-0 N 9/8/2014 

14Q3DA089-AP3871-GW-0 N 9/8/2014 

14Q3CG039-AP3744-GW-0 N 9/9/2014 

14Q3CG039-AP3983R-GW-0 N 9/9/2014 

14Q3CG039-AP3989-GW-0 N 9/9/2014 

14Q3CG039-AP4550-GW-0 N 9/9/2014 

14Q3CG039-AP4551-GW-0 N 9/10/2014 



Joint Base Elmendorf-Richardson – Armored Vehicle Maintenance Area Site DA089 and 
Poleline Line Road Site CG039 Long-Term Monitoring and Treatability Study October 2013 – September 2014 
Data Quality Evaluation Report May 2016 

Performance-Based Remediation (PBR)   Contract No. FA8903-09-D-8589 
Joint Base Elmendorf-Richardson, Alaska C1-14 Task Order No. 0016 

Attachment C1-1: Samples Associated with DQE 

Sample ID Sample Type Sample Date 

14Q3DA089-AP3486-GW-0 N 9/11/2014 

14Q3DA089-AP3534-GW-0 N 9/11/2014 

14Q3DA089-AP3774-GW-0 N 9/11/2014 

14Q3DA089-AP3893-GW-0 N 9/12/2014 

14Q3DA089-AP4341-GW-0 N 9/12/2014 

14Q3DA089-AP4411-GW-0 N 9/12/2014 

14Q3DA089-AP4342-GW-0 N 9/15/2014 

14Q3DA089-AP4413-GW-0 N 9/15/2014 

13Q4CG039-TB01-GW-0 TB 10/16/2013 

13Q4DA085-GWTB01 TB 10/16/2013 

14Q1DA085-GWTB01 TB 1/14/2014 

14Q1CG039-GWTB01 TB 1/16/2014 

14Q2DA085-TB01-SO-0 TB 4/15/2014 

14Q3CG039-GWTB01 TB 9/4/2014 

14Q3CG039-GWTB02 TB 9/5/2014 

14Q3DA089-GWTB01 TB 9/8/2014 

14Q3CG039-GWTB03 TB 9/9/2014 

14Q3CG039-GWTB04 TB 9/10/2014 

14Q3DA089-GWTB02 TB 9/11/2014 

14Q3DA089-GWTB03 TB 9/12/2014 

14Q3DA089-GWTB04 TB 9/15/2014 

Notes: 
EB = equipment blank 
FD = field duplicate 
N = primary sample 
TB = trip blank 
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Laboratory Data Review Checklist

CompletedBy Jamie Beckett

Title Chemist Date Dec 31, 2013

CS Report Name ReportDate Dec 03, 2013

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M3042

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

2.6C

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
FD RPD exceedances.
Target analytes detected in the EB and method blank.
RSK-175:
Target analytes detected in the EB, TB and method blank.
SW6010B:
Target analytes detected in the EB.
E300.0:
Target analtyes detected in the EB.
E353.2:
Nitrate detected in the EB.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated;usable as qualified.

            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:
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No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

For details, see site-specific report.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Methane for RSK-175.

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

No samples affected

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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?
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Trip Blank detects: Methane for RSK-175.

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

13Q4CG039-AP4551-GW-0

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample results less than five times the blank concentration were flagged "B".  Associated 
results detected greater than five times the blank concentration were not qualified.

                   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:

These samples were out of control for SW8260C: 1,1-DCE (13Q4CG039-AP4550-GW-0/13Q4CG039-
AP4550-GW-1, RPD 43 vs 30),   Chloroform (13Q4CG039-AP4550-GW-0/13Q4CG039-AP4550-GW-1, 

                   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:
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RPD 83 vs 30), associated sample results were flagged J and UJ.

Data qualified as estimated; usable as qualified.

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

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: Chloride, Sulfate for E300. 

These analytes had Equipment Blank detects: Nitrate/Nitrite-N for E353.2.

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Iron, dissolved, Manganese, dissolved for SW6010B.

These analytes had Equipment Blank detects: Acetone, Chloromethane for SW8260C.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

13Q4CG039-AP3983R-GW-0, 13Q4CG039-AP4551-GW-0

                   ii. If above PQL, what samples are affected?

Associated sample results less than five times (10 times for acetone) the blank concentration were flagged 
"B".  Associated results detected greater than five times (10 times for acetone) the blank concentration 
were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

No other flags applied.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Jamie Beckett

Title Chemist Date Dec 31, 2013

CS Report Name ReportDate Dec 03, 2013

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M3043

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

4.2C

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
On analysis day 10/22/13, matrix spike/spike duplicate analysis in analytical batch 102213E1 was 
performed on JBER sample 13Q4TU073-SB1105-SO-1ST (M302109MS/M302110MSD).
Some compounds did not meet percent recovery acceptance criteria.
SW9060:
Matrix Spike/Matrix Spike Duplicate(s):
SW9060: MS recovery of Total Organic Carbon(252%) in 13Q4DA085-AP4413-GW-0MS did not meet 
acceptance criteria of 85-115%.
MSD recovery of Total Organic Carbon(265%) in 13Q4DA085-AP4413-GW-0SD did not meet 
acceptance criteria of 85-115%.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

            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:
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No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

For details, see site-specific report.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Methane for RSK-175.

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

13Q4DA085-AP4413-GW-0, 13Q4DA085-AP4413-GW-1

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentration were flagged  'B'.  Associated 
sample detects greater than five times the blank concentration and non-detects were not qualified.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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:
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                   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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:
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                   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:

These analytes had Trip Blank detects: Methane for RSK-175.

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

13Q4DA085-AP4413-GW-0, 13Q4DA085-AP4413-GW-1

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentration were flagged  'B'.

                   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:
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These samples were out of control for E300.0: Chloride (13Q4DA085-AP4413-GW-0/3Q4DA085-
AP4413-GW-1, %RPD 199.49 vs 30), Sulfate (13Q4DA085-AP4413-GW-0/13Q4DA085-AP4413-GW-1, 
%RPD  =  136.81 vs 30), associated sample results were flagged J and UJ.

These samples were out of control for E376.2: Sulfide (13Q4DA085-AP4413-GW-0/13Q4DA085-
AP4413-GW-1, %RPD = 176 vs 30), associated sample results were flagged J and UJ.

Data qualified as estimated; usable as qualified.

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

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: Chloride, Sulfate for E300.0.

These analytes had Equipment Blank detects: Nitrate/Nitrite-N for E353.2.

These analytes had Equipment Blank detects: Sulfide for E376.2.

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Manganese, dissolved for SW6010B.

These analytes had Equipment Blank detects: Acetone, Tetrachloroethylene for SW8260C.

These analytes had Equipment Blank detects: Total Organic Carbon for SW9060.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

13Q4DA085-AP4413-GW-0, 13Q4DA085-AP4413-GW-1

                   ii. If above PQL, what samples are affected?

Associated sample detects less than five times (10 times for acetone) the blank concentrations were 
flagged  'B'.  Associated sample detects greater than five times (10 times for acetone) the blank 
concentrations and non-detects were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria greater than the upper control 
limit: 
Total Organic Carbon (13Q4DA085-AP4413-GW-0, %R  =  265    LCL=75  UCL=125) for SW9060. 
Data qualified as estimated and detected result flagged J.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Hexachlorobutadiene (13Q4DA085-AP4413-GW-0, %R  =  190    LCL=50  UCL=140) for SW8260C. 
Associated nondetected result was not qualified. 

These samples were flagged for Matrix spike recovery greater than the upper control limit: 
Hexachlorobutadiene (13Q4DA085-AP4413-GW-0, %R  =  183    LCL=50  UCL=140) for SW8260C.  
Associated nondetected result was not qualified. 

Tetrachloroethylene (13Q4DA085-AP4413-GW-0, %R  =  207    LCL=45  UCL=150) for SW8260C. 
Data qualified as estimated and detected result flagged J.

Total Organic Carbon (13Q4DA085-AP4413-GW-0, %R  =  252    LCL=75  UCL=125) for SW9060. 
Data qualified as estimated and detected result flagged J.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/19/2014

CS Report Name ReportDate 2/18/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N1080

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

COC requested Method E376.1 for sulfide; samples analyzed by equivalent method E376.2.

           b. Correct analyses requested?

Yes No NA (Please explain.)                 Comments:

Samples received at 5.5C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?

Version 2.7 Page 1 of 6 01/10



Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
Matrix Spike/Matrix Spike Duplicate(s):
Recovery of cis-1,2-Dichloroethene (0%) in 14Q1CG039-AP3983R-GW-0MS did not meet acceptance 
criteria of 70-125%. Recovery of cis-1,2-Dichloroethene (0%) in 14Q1CG039-AP3983R-GW-0SD did not 
meet acceptance criteria of 70-125%. Recovery of 1,1,2,2-Tetrachloroethane (137%) in 14Q1CG039-
AP3983R-GW-0MS did not meet acceptance criteria of 65-130%. Recovery of 1,1,2,2-Tetrachloroethane 
(182%) in 14Q1CG039-AP3983R-GW-0SD did not meet acceptance criteria of 65-130%.
Surrogate Standard(s):
Analytical Exception(s):
Due to high levels of analytes in the native samples, matrix spike/spike duplicate analysis in batch 
012214P1 could not be performed on a JBER sample. Another client sample was selected and acceptance 
criteria were met.
SW6010B:
Matrix Spike/Matrix Spike Duplicate(s):
SW6010C: MS and MSD recovery of Iron in 14Q1CG039-AP3983R-GW-0MS and 14Q1CG039-
AP3983R-GW-0SD did not meet acceptance criteria of 80-120% because the concentration of Iron in the 
sample was significantly higher than the added spike concentration.
SW9060:
Matrix Spike/Matrix Spike Duplicate(s):
SW9060A: MSD recovery of Total Organic Carbon(287%) in 14Q1CG039-AP3983R-GW-0SD did not 
meet acceptance criteria of 80-120%.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

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

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

No data affected.

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   v. Data quality or usability affected? ( Please explain)
                                                                                                             Comments:    
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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)
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Yes No NA (Please explain.)                 Comments:

No surrogate exceedances.

                   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:    

All data are usable as reported.

                   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:
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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:

No field duplicate Relative Percent Difference exceedences.

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

Yes No NA (Please explain.)                 Comments:

Equipment blank not reported in this SDG.

           f. Decontamination or Equipment Blank (if applicable)

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?

                   iii. Data quality or usability affected? (Please explain.)

Matrix:

The recoveries of cis-1,2-dichloroethene, trichloroethene and 1,1,2,2-tetrachloroethane were outside of 
criteria in the MS and MSD of sample 14Q1CG039-AP3983R-GW-0 for Method SW8260C.  The 
associated detected results were not qualified because concentrations were greater than four times the 
spike concentrations.

The recovery of dissolved iron was outside of criteria in the MS and MSD of sample 14Q1CG039-
AP3983R-GW-0 for Method SW6010B.  The associated detected result was not qualified because the 
concentration was greater than four times the spike concentration.

The recovery of total organic carbon was outside of criteria in the MSD of sample 14Q1CG039-AP3983R-
GW-0 for Method SW9060.  The associated detected result was not qualified because the concentration 
was greater than four times the spike concentration.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/19/2014

CS Report Name ReportDate 2/18/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N1081

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

COC requested sulfide by Method E376.1; samples were analyzed by equivalent method E376.2.

           b. Correct analyses requested?

Yes No NA (Please explain.)                 Comments:

Samples received at 4.7C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
Due to high levels of analytes in the native samples, matrix spike/spike duplicate analysis in batch 
012214P1 could not be performed on a JBER sample. Another client sample was selected and acceptance 
criteria were met.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

No data affected.

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

Yes No NA (Please explain.)                 Comments:

All data are usable.

                   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:

                   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)
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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.)
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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:    

All data are usable as reported.

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

No FD in this SDG.

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

No FD in this SDG.

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

No FD in this SDG.

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:

No FD in this SDG.

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

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)
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Equipment blank not reported in this SDG.

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?

                   iii. Data quality or usability affected? (Please explain.)

No other flags applied.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/19/2014

CS Report Name ReportDate 5/6/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N1694

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

COC not relinquished.

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:

Samples received at 3.8C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
Calibration Verification(s):
The %D for Bromoform (23%) in CV1-0421 exceeded acceptance criteria of 20%.
Matrix Spike/Matrix Spike Duplicate(s):
Due to high levels of compounds in the native sample, 14Q2CG039-AP4550-GW-0, client specified 
Matrix
Spike and Matrix Spike Duplicate samples could not be analyzed for risk of instrument contamination.  
MS/MSD analysis was performed on another client sample. All acceptance criteria were met.
SW6010B:
Matrix Spike/Matrix Spike Duplicate(s):
SW6010C: MS recovery of Iron(0%) in 14Q2CG039-AP4550-GW-0MS did not meet acceptance criteria 
of 80-120%. MSD recovery of Iron(0%) in 14Q2CG039-AP4550-GW-0SD did not meet acceptance 
criteria of 80-120%.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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?
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Yes No NA (Please explain.)                 Comments:

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

Methane was detected in a method blank for Method RSK175.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

No samples affected.

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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:
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                   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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:
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                   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:

TB associated to samples in this SDG is in N1695.

                   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:

Methane was detected in the TB for Method RSK175.

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

No samples affected.

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

All data are usable as reported.

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

No FD in this SDG.

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

No FD in this SDG.

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

No FD in this SDG.

                   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:
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No FD in this SDG.

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

Yes No NA (Please explain.)                 Comments:

Equipment blank not collected.

           f. Decontamination or Equipment Blank (if applicable)

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?

                   iii. Data quality or usability affected? (Please explain.)

Calibration:

The recovery of bromoform was greater than criteria in a continuing calibration verification for Method 
SW8260C.  All associated results were not detected and were not qualified.

Total organic carbon was detected in a continuing calibration blank for Method SW9060.  Associated 
detected results were not qualified because concentrations were greater than five times the blank 
concentration.

Lactic acid was detected in a continuing calibration blank for Method E300.0M.  Associated results were 
not detected and were not qualified.

Matrix:

The recovery of dissolved iron was less than criteria in the MS and MSD of sample 14Q2CG039-AP4550-
GW-0 for Method SW6010B.  Associated detected results were not qualified because concentrations were 
greater than four times the spike concentration.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/19/2014

CS Report Name ReportDate 5/6/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N1695

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

COC not relinquished.

2. Chain of Custody (COC) 
            a. COC information completed, signed, and dated (including released/received by)?

Yes No NA (Please explain.)                 Comments:

COC requested sulfide by E376.1; samples were analyzed by equivalent method E376.2.

           b. Correct analyses requested?

Yes No NA (Please explain.)                 Comments:

Samples received at 3.8C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

Sample 14Q2DA085-AP4413-GW-1 was received but not listed on COC. We received 3 VOC vials, 3 
MEE vials, 2 TOC vials, 1 metals bottle, 1 nutrient bottle, 1 unpreserved bottle, and 1 sulfide bottle.  
Samples logged in and analyzed per containers received.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
The %D for Bromoform (23%) in CV1-0421 exceeded acceptance criteria of 20%.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Methane for RSK-175.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q2DA085-AP4413-GW-0, 14Q2DA085-AP4413-GW-1

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentration were flagged  'B'.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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:

                   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)
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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.)
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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:

These analytes had Trip Blank detects: Methane for RSK-175.

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

No samples affected.

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

All data are usable as reported.

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:

No field duplicate Relative Percent Difference exceedences.

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

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)
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Equipment blank not collected.

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?

                   iii. Data quality or usability affected? (Please explain.)

Calibration:

The recovery of bromoform was greater than criteria in a continuing calibration verification for Method 
SW8260C.  All associated results were not detected and were not qualified.

Lactic acid was detected in a continuing calibration blank for Method E300.0M.  Associated results were 
not detected and were not qualified.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/5/2014

CS Report Name ReportDate 9/19/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N2614

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Samples received at 2.0C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?

Version 2.7 Page 1 of 6 01/10



Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No corrective actions.

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           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?
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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:

                   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:
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                   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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:
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                   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:    

No data affected.

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:

No field duplicate Relative Percent Difference exceedences.

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

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

                   i. All results less than PQL?
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These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Manganese, dissolved for SW6010B.

These analytes had Equipment Blank detects: nitrate/nitrite for E353.2.

These analytes had Equipment Blank detects: Acetone, Ethylbenzene, hexachlorobutadiene, m,p-xylene, o-
xylene, Toluene, Total Xylense for SW8260C.

Yes No NA (Please explain.)                 Comments:

14Q3CG039-AP5246-GW-0, 14Q3CG039-AP5683-GW-0

                   ii. If above PQL, what samples are affected?

Associated sample results detected less than five times (10 times for acetone) the blank concentrations 
were qualified as estimated and flagged "B".  Associated results detected greater than five times (10 times 
for acetone) the blank concentrations, and nondetects, were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

No other flags applied.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/5/2014

CS Report Name ReportDate 9/24/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N2617

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Samples received at 1.4C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
On analysis day 9/09/2014, matrix spike/spike duplicate analysis in batch 090914E1 was performed on 
JBER 14Q3CG039-AP5246-GW-0 (N261401MS/N261401MSD). On analysis day 9/11/2014 (batch 
091114E1), a JBER sample was not available for matrix spike/spike duplicate analysis. Another client 
sample was selected
E300.0M:
E300.0M: Closing Blank (CCB2-0730) contained 0.101 mg/L Lactic Acid. This analyte was non detect in 
the sample and in the Method Blank (WB1-0919).

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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?
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No soil samples reported.

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Methane for RSK-175.

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

These analytes had Method Blank detects: Manganese, dissolved for SW6010B.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3CG039-AP3747-GW-0, 14Q3CG039-AP3748-GW-0, 14Q3CG039-AP4344-GW-0

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentrations were flagged  'B'.  Associated 
sample detects greater than five times the blank concentration and non-detects were not qualified.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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?
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Trip Blank detects: Acetone for SW8260C.

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

No samples affected.

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

All data are usable as reported.

                   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:

                   iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
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No field duplicate Relative Percent Difference exceedences.

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Manganese, dissolved for SW6010B.

These analytes had Equipment Blank detects: Total Organic Carbon for SW9060.

These analytes had Equipment Blank detects: Nitrate/nitrite for E353.2.

These analytes had Equipment Blank detects: Acetone, Ethylbenzene, m,p-Xylene, o-Xylene, Toluene, 
Total Xylenes for SW8260C.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3CG039-AP3747-GW-0, 14Q3CG039-AP3748-GW-0, 14Q3CG039-AP4344-GW-0

                   ii. If above PQL, what samples are affected?

Associated sample results detected less than five times (10 times for acetone) the blank concentrations 
were qualified as estimated and flagged "B".  Associated sample results detected greater than five times 
(10 times for acetone) the blank concentrations, and nondetects, were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

Lactic acid was detected below the LOQ in a continuing calibration blank for Method E300.0M.  No 
samples were affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/5/2014

CS Report Name ReportDate 9/25/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N2648

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Samples received at 3.0C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
Matrix Spike/Matrix Spike Duplicate(s):
Some compounds did not meet acceptance criteria.
SW6010B:
Matrix Spike/Matrix Spike Duplicate(s):
SW6010C: The matrix spike recovery for iron in client sample "14Q3CG039-AP4550-GW-0MS" was 
outside acceptance criteria because the analyte concentration in the sample was significantly higher than 
the added spike concentrations.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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?
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No soil samples reported.

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Methane for RSK-175.

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3CG039-AP3744-GW-0, 14Q3DA089-AP3871-GW-0

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentrations were flagged  'B'.  Associated 
sample detects greater than five times the blank concentration and non-detects were not qualified.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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:
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

All data are usable as reported.

                   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:

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

Yes No NA (Please explain.)                 Comments:
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No field duplicate Relative Percent Difference exceedences.

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Acetone, Ethylbenzene, m,p-Xylene, o-Xylene, Toluene, 
Total Xylenes for SW8260C.

These analytes had Equipment Blank detects: Total Organic Carbon for SW9060.

These analytes had Equipment Blank detects: Nitrate/nitrite for E353.2.

These analytes had Equipment Blank detects: Dissolved Manganese for SW6010B.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3CG039-AP3744-GW-0, 14Q3CG039-AP3983R-GW-0,

                   ii. If above PQL, what samples are affected?

Associated sample detects less than five times (10 times for acetone) the blank concentrations were 
flagged  'B'.  Associated sample detects greater than five times (10 times for acetone) the blank 
concentration and non-detects were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

Calibration:
Lactic acid was detected below the LOQ in a continuing calibration blank for Method E300.0M.  No data 
were affected.

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit: 
Trichloroethene (TCE) (14Q3CG039-AP4550-GW-0, %R  =  69    LCL=70  UCL=125) for SW8260C.  
Associated detected result was qualified as estimated and flagged "J".

The recovery dissolved iron was less than criteria in the MS of sample 14Q3CG039-AP4550-GW-0 for 
Method SW6010B.  The associated detected result was not qualified because the sample concentration 
was greater than four times the spike concentration.

The recoveries of 1,1,2,2-tetrachloroethane and cis-1,2-dichloroethene were less than criteria in the MS 
and MSD of sample 14Q3CG039-AP4550-GW-0 for Method SW8260C.  The associated detected results 
were not qualified because the sample concentrations were greater than four times the spike 
concentrations.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/5/2014

CS Report Name ReportDate 9/26/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N2655

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Samples received at 1.6C

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW6010B:
The native results for iron and manganese in client sample "14Q3DA089-AP3534-GW-0" were less than 
50 times the LOQ, so a post digestion spike was performed. All acceptance criteria were met.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Methane for RSK-175.

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP3486-GW-0, 14Q3DA089-AP3534-GW-0, 14Q3DA089-AP3774-GW-0

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentrations were flagged  'B'.  Associated non-
detects were not qualified.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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:
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

No data affected.

                   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:

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

Yes No NA (Please explain.)                 Comments:
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No field duplicate Relative Percent Difference exceedences.

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Manganese, dissolved for SW6010B.

These analytes had Equipment Blank detects: Nitrate/nitrite for E353.2.

These analytes had Equipment Blank detects: Ethylbenzene, m,p-Xylene, o-Xylene, Toluene, Total 
Xylenes for SW8260C.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP3486-GW-0, 14Q3DA089-AP3534-GW-0, 14Q3DA089-AP3774-GW-0

                   ii. If above PQL, what samples are affected?

Associated sample detects less than five times the blank concentrations were flagged  'B'.  Associated 
sample results detected greater than five times the blank concentrations and non-detects were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

No other flags applied.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/5/2014

CS Report Name ReportDate 11/4/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N2664

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Samples received at 2.1C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW6010B:
The native results for iron and manganese in client sample "14Q3DA089-AP4341-GW-0" were less than 
50 times the LOQ, so a post digestion spike was performed. All acceptance criteria were met.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: TPH-Gasoline for AK101.

These analytes had Method Blank detects: Methane for RSK-175.

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP3893-GW-0, 14Q3DA089-AP4341-GW-0, 14Q3DA089-AP4411-GW-0

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentrations were flagged  'B'.  Associated non-
detects were not qualified.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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:
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    

Version 2.7 Page 4 of 6 01/10



           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:

These analytes had Trip Blank detects: TPH-Gasoline for AK101.

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP4341-GW-0

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample detects less than five times the blank concentrations were flagged  'B'.

                   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:

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

Version 2.7 Page 5 of 6 01/10



No field duplicate Relative Percent Difference exceedences.

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: TPH-Gasoline for AK101.

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Manganese, dissolved for SW6010B.

These analytes had Equipment Blank detects: Nitrate/nitrite for E353.2.

These analytes had Equipment Blank detects: Ethylbenzene, m,p-Xylene, o-Xylene, Toluene, Total 
Xylenes for SW8260C.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP3893-GW-0, 14Q3DA089-AP4341-GW-0, 14Q3DA089-AP4411-GW-0

                   ii. If above PQL, what samples are affected?

Associated sample detects less than five times the blank concentrations were flagged  'B'.  Associated 
sample results detected greater than five times the blank concentrations and non-detects were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

No other flags applied.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/5/2014

CS Report Name ReportDate 10/7/2014

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number N2692

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Samples received at 2.4C.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

The containers for SW6010B for sample 14Q3DA089-AP4413-GW-1 and E353.2 for sample 
14Q3DA089-AP4413-GW-0 were received frozen.  The associated data were qualified as estimated and 
flagged “J”.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

No discrepancies.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

These analytes were detected in the method blank:  Hexachlorobutadiene for Method SW8260C.

These analytes were detected in the method blank: Methane for RSK175.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP4413-GW-0

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample results less than five times the blank concentrations were qualified as estimated and 
flagged "B".  Associated sample results detected greater than five times the blank concentrations and 
nondetects were not qualified.

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

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated; usable as qualified.

                   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:
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The recovery of chloromethane was greater than the upper control limit in a LCS for Method SW8260C.

                   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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

No samples affected; all associated results not detected.

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

No data affected.

                   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:

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

Yes No NA (Please explain.)                 Comments:
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No field duplicate Relative Percent Difference exceedences.

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes were detected in the Equipment Blank: Nitrate/nitrite for E353.2.

These analytes were detected in the Equipment Blank: Methane for RSK175.

These analytes were detected in the Equipment Blank: Dissolved Manganese for SW6010B.

These analytes were detected in the Equipment Blank: Ethylbenzene, m,p-Xylene, o-Xylene, Toluene, 
Total Xylenes for SW8260C.

These analytes were detected in the Equipment Blank: Total Organic Carbon for SW9060.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

14Q3DA089-AP4413-GW-1, 14Q3DA089-AP4413-GW-0

                   ii. If above PQL, what samples are affected?

Associated sample results less than five times the blank concentrations were qualified as estimated and 
flagged "B".  Associated sample results detected greater than five times the blank concentrations and 
nondetects were not qualified.

                   iii. Data quality or usability affected? (Please explain.)

Calibration:
Lactic acid was detected below the LOQ in a continuing calibration blank.  No samples were affected.

Matrix:
The RPD of chloroethane was greater than criteria in the MS/MSD set of sample 14Q3DA089-AP4413-
GW-0 for Method SW8260C.  The associated nondetected result was not qualified.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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JOINT BASE ELMENDORF-RICHARDSON – ARMORED VEHICLE MAINTENANCE 
AREA SITE DA089 TREATABILITY STUDY 2015 
DATA QUALITY EVALUATION REPORT 

Introduction 

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical 
results for groundwater samples collected at the Joint Base Elmendorf-Richardson (JBER) 
Armored Vehicle Maintenance Area Site DA089. Samples were collected and analyzed in support 
of the Preliminary Assessment/Site Investigation at this site. The data may also be used to support 
future activities such as feasibility studies, risk assessments, fate and transport modeling and 
remedial actions. Individual method requirements and guidelines from the United States Air Force, 
Joint Base Elmendorf-Richardson, Alaska, Environmental Restoration Program, Basewide 
Uniform Federal Policy Quality Assurance Project Plan (March 2013) (JBER QAPP) were used 
in this assessment. 

This report is intended as a general data quality assessment designed to summarize data issues. 

Analytical Data 

This DQE report covers four primary samples, four field duplicates (FD), two equipment blanks 
(EB) and four trip blanks (TB). All samples were collected March 17, 2015 through December 17, 
2015. A list of samples associated with this DQE is included in Attachment C2-1.  

The Work Plan requires a collection frequency of 10 percent for FDs and 5 percent for MS/MSD 
sets and EBs; collection frequencies are outlined by method in Table C2-1 below. The required 
frequency was met for each method for 2015 as whole, although a FD and MS/MSD was not 
collected for each method during each quarter of sampling. 

Table C2-1: Percentage of FD, EB and MS/MSD Collected by Method 

Method Matrix 

Count of 
Primary 
Samples 

Count 
of FD 

Percent 
of FD 

Count of 
MS/MSD  

Percent of 
MS/MSD  

Count 
of EB 

Percent 
of EB 

E300.0 Groundwater 4 4 100 4 100 2 50 

E300.0M Groundwater 4 4 100 4 100 2 50 

E310.1 Groundwater 4 4 100 2 50 2 50 

E353.2 Groundwater 4 3 75 3 75 2 50 

E376.2 Groundwater 4 4 100 4 100 2 50 

RSK-175 Groundwater 4 3 75 1 25 2 50 

SW6010B Groundwater 4 3 75 3 75 2 50 

SW8260C Groundwater 4 3 75 3 75 2 50 

SW9060 Groundwater 4 4 100 4 100 2 50 
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The sample results were reported as four sample delivery groups (SDG) presented in Table C2-2. 
The analyses were performed by Applied Sciences Laboratory in Corvallis, Oregon. 

Table C2-2: Sample Delivery Groups 

P1595 

P2473 

P3271 

P3868 

 
Nine methods were used to analyze the environmental samples. Samples were collected and 
shipped via overnight carrier to the laboratory. Selected samples were analyzed for one or more of 
the following analytes/methods in Table C2-3. 

Table C2-3: Analytical Parameters 

Parameter Method 

Chloride and Sulfate E300 

Volatile Fatty Acids E300.0M 

Alkalinity E310.1 

Nitrate+Nitrite E353.2 

Sulfide E376.2 

Dissolved Gases RSK-175 

Iron and Manganese SW6010B 

Volatile Organic Compounds  SW8260C 

Total Organic Carbon (TOC) SW9060 

 
The assessment of data includes a review of: (1) the chain-of-custody (COC) documentation; 
(2) holding-time compliance; (3) the required quality control (QC) samples at the specified 
frequencies; (4) method blanks; (5) laboratory control sample/laboratory control sample duplicates 
(LCS/LCSD); (6) surrogate spike recoveries; (7) matrix spike/matrix spike duplicate (MS/MSD) 
samples; and (8) initial and continuing calibration information and other method-specific criteria 
as defined by the JBER QAPP. 

Field samples were also reviewed to ascertain field compliance and data quality issues. This 
included a review of FDs, EBs and TBs. 

Data flags were assigned according to the JBER QAPP. Multiple flags are routinely applied to 
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final 
flag is applied to the data and is the most conservative of the applied validation flags. The final 
flag also includes matrix and blank sample impacts. 
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The data flags are defined below: 

• J = The analyte was positively identified, and the quantitation is an estimation because of 
discrepancies in meeting certain analyte-specific quality control criteria. Or the analyte was 
positively identified, but the associated concentration is estimated above the method detection 
limit and below the limit of quantitation (LOQ). 

• R = The data are rejected because of deficiencies in meeting QC criteria and may not be used 
for decision making. 

• B = The analyte was detected in the sample at a concentration less than or equal to five times 
(10 times for common laboratory contaminants) the blank concentration. 

• U = The analyte was analyzed for, but the analyte was not detected. 

• UJ = The analyte was not detected; however, the result is estimated because of discrepancies 
in meeting certain analyte-specific QC criteria. 

Findings 

The overall summaries of the data validation findings are contained in the following sections and 
Table C2-4. 

Also included as documentation of data validation findings is the Alaska Department of 
Environmental Conservation Laboratory Data Review Checklist (Version 2.7, January 2010). 
A checklist is provided for each laboratory SDG and can be found in Attachment C2-2 to this 
DQE.  

Holding Times 

All holding-time criteria were met. 

Calibration 

All initial and continuing calibration criteria were met with one exception. 

• The recovery of propionic acid was greater than JBER QAPP criteria in a continuing 
calibration verification (CCV) for Method RSK-175. Four associated detected results were 
qualified as estimated and flagged “J”. 

Method Blanks 

Method blanks were analyzed at the required frequency and were free of contamination that would 
affect the sample results. 

Trip Blanks 

Four TBs were collected and were free of contamination that would affect the sample results. 
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Equipment Blanks 

Two EBs were collected and were free of contamination with the exceptions listed below. EBs 
were not collected in the March and June 2015 events. 

• Sulfate was detected above the LOQ in one EB for Method E300.0. Two associated sample 
results detected less than five times the blank concentrations were qualified as estimated and 
flagged “B”.  

• Nitrate+nitrite was detected above the LOQ in one EB for Method E353.2. One associated 
sample result detected less than five times the blank concentration was qualified as estimated 
and flagged “B”.  

• Acetone was detected above the LOQ, and methylene chloride was detected below the LOQ, 
LOQ in the EBs for Method SW8260C. Three associated sample results detected less than 
10 times the blank concentrations were qualified as estimated and flagged “B”.  

• TOC was detected above and below the LOQ in one EB for Method SW9060. Two associated 
sample results detected less than five times the blank concentration were qualified as estimated 
and flagged “B”.  

Field Duplicates 

Four FD sets were collected. Precision was acceptable with the following exceptions: 

• The relative percent difference (RPD) of lactic acid was greater than JBER QAPP criteria in 
FD set 15Q1DA089-AP4413-GW-0/15Q1DA089-AP4413-GW-1 for Method E300.0M. Two 
associated detected results were qualified as estimated and flagged “J”. 

• The RPD of pyruvic acid was greater than JBER QAPP criteria in FD set 15Q2DA089-
AP4413-GW-0/15Q2DA089-AP4413-GW-1 for Method E300.0M. Two associated detected 
results were qualified as estimated and flagged “J”. 

• The RPDs of pyruvic acid and formic acid were greater than JBER QAPP criteria in FD set 
15Q4DA089-AP4413-GW-0/15Q4DA089-AP4413-GW-1 for Method E300.0M. Four 
associated detected results were qualified as estimated and flagged “J”. 

• The RPDs of bicarbonate alkalinity and total alkalinity were greater than JBER QAPP criteria 
in FD set 15Q1DA089-AP4413-GW-0/15Q1DA089-AP4413-GW-1 for Method E310.1. Four 
associated detected results were qualified as estimated and flagged “J”. 

• The RPD of ethene was greater than JBER QAPP criteria in FD set 15Q1DA089-AP4413-
GW-0/15Q1DA089-AP4413-GW-1 for Method RSK-175. Two associated detected results 
were qualified as estimated and flagged “J”. 

• The RPD of methane was greater than JBER QAPP criteria in FD set 15Q2DA089-AP4413-
GW-0/15Q2DA089-AP4413-GW-1 for Method RSK-175. Two associated detected results 
were qualified as estimated and flagged “J”. 
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Matrix Spike Samples 

The results of MS/MSD analyses provide information about the possible influence of the matrix 
on either accuracy or precision of the measurements. The field crew designated samples for 
MS/MSD analysis. All acceptance criteria were met with the following exceptions: 

• The recoveries of lactic acid and pyruvic acid were less than JBER QAPP criteria in the MS 
and MSD of sample 15Q1DA089-AP4413-GW-0 for Method E300.0M. Additionally, the 
RPD of lactic acid was greater than JBER QAPP criteria in the MS/MSD of this same sample. 
The associated detected results were qualified as estimated and flagged “J”. 

• The recovery of acetic acid was less than JBER QAPP criteria in the MS of sample 
15Q3DA089-GW-AP4413-0 for Method E300.0M. The associated detected result was 
qualified as estimated and flagged “J”. 

• The recovery of pyruvic acid was greater than JBER QAPP criteria in the MS and MSD of 
sample 15Q3DA089-GW-AP4413-0 for Method E300.0M. The associated detected result was 
qualified as estimated and flagged “J”. 

• The recoveries of lactic acid and acetic acid were less than JBER QAPP criteria in the MS 
and/or MSD of sample 15Q4DA089-AP4413-GW-0 for Method E300.0M. One associated 
detected result was qualified as estimated and flagged “J”; one associated nondetected result 
was qualified as estimated and flagged “UJ”. 

• The recovery of cis-1,2-dichloroethene was less than JBER QAPP criteria in the MS and MSD 
of sample 15Q4DA089-AP4413-GW-0 for Method SW8260C. The associated detected result 
was qualified as estimated and flagged “J”. 

• The recovery of 2-hexanone was less than JBER QAPP criteria in the MS and MSD of sample 
15Q2DA089-AP4413-GW-0 for Method SW8260C. The associated detected result was 
qualified as estimated and flagged “J”. 

Surrogates 

Surrogates were added to all samples for the methods requiring their use. Surrogate recoveries met 
criteria. 

Laboratory Control Samples 

LCS/LCSDs were analyzed and all accuracy and precision criteria were met. 

Internal Standards 

All internal standard acceptance criteria were met. 

Tentatively Identified Compounds 

Tentatively identified compounds were not reported. 
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Chain-of-Custody and Sample Receipt Discrepancies 

• SDG P1595. Samples received at 0.7 degrees Celsius. There was no evidence of freezing so 
no data were qualified. 

All SW8260C and RSK-175 vials were received in preserved vials but did not meet the pH<2 
requirement. Samples were analyzed within the holding time for unpreserved samples so no 
data were qualified. 

Only two SW8260C vials received for sample 15Q1DA089-AP4413-GW-1, pH could not be 
verified. 

• SDG P2473. Some SW8260C vials received with air bubbles. Sufficient volume remained to 
perform analysis from vials without air bubbles. 

The metals container for 15Q2DA089-AP4413-GW-0 was received with pH greater than 2, 
additional acid was added upon receipt at the laboratory. 

• SDG P3271. No discrepancies noted. 

• SDG P3868. Samples received at 0.1 degrees Celsius. There was no evidence of freezing so 
no data were qualified. 

The TB received was methanol instead of water, analysis of TB was canceled. 

Overall Assessment 

The final activity in the data quality evaluation is an assessment of whether the data meet the data 
quality objectives. The goal of this assessment is to demonstrate that a sufficient number of 
representative samples were collected and the resulting analytical data can be used to support the 
decision making process. The precision, accuracy, representativeness, completeness and 
comparability are addressed in the JBER QAPP. The following summary highlights the data 
evaluation findings for the above defined events: 

1. No data were rejected and completeness was 100 percent for all method/matrix/analyte 
combinations. 

2. Approximately 12.5 percent of the E300.0 data, 14 percent of the E353.2 data, and 25 percent 
of the SW9060 data, were qualified due to low-level detections in the EBs. The degree to which 
blank contamination was observed is within reasonable method expectations considering the 
small size of the dataset. 

3. Less than one percent of the SW8260C data were qualified due to low-level detections in the 
EBs. The degree to which blank contamination was observed is within reasonable method 
expectations. 

4. A CCV recovery exceedance was observed for Method E300.0M; four results were qualified 
as estimated. 
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5. FD RPD exceedances were observed for Methods E300.0M, E310.1 and RSK-175; 16 results 
were qualified as estimated. 

6. MS/MSD recovery exceedances were observed for Methods E300.0M and SW8260C; eight 
results were qualified as estimated. 

7. Although data were qualified as estimated due to QC exceedances as noted, overall precision 
and accuracy of the data, as measured by field and laboratory QC indicators suggest that data 
are usable for projects objectives. 
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Table C2-4: Validation Flags 

Native ID Method Analyte 
Final 
Result Units 

Final 
Flag Reason Comment 

15Q1DA089-AP4413-GW-0 E300.0M Lactic Acid 0.347 mg/L J FD>RPD %RPD = 100 vs 30 

15Q1DA089-AP4413-GW-0 E300.0M Lactic Acid 0.347 mg/L J MS<LCL %R = 9 LCL=75 UCL=125 

15Q1DA089-AP4413-GW-0 E300.0M Lactic Acid 0.347 mg/L J MSRPD MSRPD = 41.15 Limit =20 

15Q1DA089-AP4413-GW-0 E300.0M Lactic Acid 0.347 mg/L J SD<LCL %R = 22 LCL=75 UCL=125 

15Q1DA089-AP4413-GW-0 E300.0M Pyruvic acid 4.37 mg/L J MS<LCL %R = 28 LCL=75 UCL=125 

15Q1DA089-AP4413-GW-0 E300.0M Pyruvic acid 4.37 mg/L J SD<LCL %R = 25 LCL=75 UCL=125 

15Q1DA089-AP4413-GW-0 E310.1 Alkalinity, Bicarbonate 646 mg/L J FD>RPD %RPD = 33.93 vs 30 

15Q1DA089-AP4413-GW-0 E310.1 Alkalinity, Total 646 mg/L J FD>RPD %RPD = 33.93 vs 30 

15Q1DA089-AP4413-GW-0 RSK-175 Ethene 0.335 µg/L J FD>RPD %RPD = 48.93 vs 30 

15Q1DA089-AP4413-GW-1 E300.0M Lactic Acid 1.05 mg/L J FD>RPD %RPD = 100 vs 30 

15Q1DA089-AP4413-GW-1 E310.1 Alkalinity, Bicarbonate 910 mg/L J FD>RPD %RPD = 33.93 vs 30 

15Q1DA089-AP4413-GW-1 E310.1 Alkalinity, Total 910 mg/L J FD>RPD %RPD = 33.93 vs 30 

15Q1DA089-AP4413-GW-1 RSK-175 Ethene 0.552 µg/L J FD>RPD %RPD = 48.93 vs 30 

15Q2DA089-AP4413-GW-0 E300.0M Pyruvic acid 4.45 mg/L J FD>RPD %RPD = 84 vs 30 

15Q2DA089-AP4413-GW-0 RSK-175 Methane 271 µg/L J FD>RPD %RPD = 43.6 vs 30 

15Q2DA089-AP4413-GW-0 SW8260C 2-Hexanone 61.9 µg/L J MS<LCL %R = 29 LCL=55 UCL=130 

15Q2DA089-AP4413-GW-0 SW8260C 2-Hexanone 61.9 µg/L J SD<LCL %R = 34 LCL=55 UCL=130 

15Q2DA089-AP4413-GW-1 E300.0M Pyruvic acid 1.82 mg/L J FD>RPD %RPD = 84 vs 30 

15Q2DA089-AP4413-GW-1 RSK-175 Methane 174 µg/L J FD>RPD %RPD = 43.6 vs 30 

15Q3DA089-GW-AP4413-0 E300.0 Sulfate 1.18 mg/L B EB>LOQ blank target = 0.509MG/L 

15Q3DA089-GW-AP4413-0 E300.0M Acetic Acid 227 mg/L J MS<LCL %R = 74 LCL=75 UCL=125 

15Q3DA089-GW-AP4413-0 E300.0M Propionic Acid 39.6 mg/L J CCV>UCL Propionic Acid %D +22 vs. 20 

15Q3DA089-GW-AP4413-0 E300.0M Pyruvic acid 7.12 mg/L J SD>UCL %R = 128 LCL=75 UCL=125 

15Q3DA089-GW-AP4413-0 E300.0M Pyruvic acid 7.12 mg/L J MS>UCL %R = 126 LCL=75 UCL=125 

15Q3DA089-GW-AP4413-0 E353.2 Nitrate/Nitrite-N 0.109 mg/L B EB>LOQ blank target = 0.0424MG/L 

15Q3DA089-GW-AP4413-0 SW8260C Methylene chloride 1.21 µg/L B EB<LOQ blank target = 0.39UG/L 

15Q3DA089-GW-AP4413-GW-1 E300.0 Sulfate 1.04 mg/L B EB>LOQ blank target = 0.509MG/L 
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Table C2-4: Validation Flags 

Native ID Method Analyte 
Final 
Result Units 

Final 
Flag Reason Comment 

15Q3DA089-GW-AP4413-GW-1 E300.0M Propionic Acid 35.1 mg/L J CCV>UCL Propionic Acid %D +22 vs. 20 

15Q4DA089-AP4413-GW-0 E300.0M Acetic Acid 109 mg/L J MS<LCL %R = 70 LCL=75 UCL=125 

15Q4DA089-AP4413-GW-0 E300.0M Formic Acid 0.497 mg/L J FD>RPD %RPD = 52.19 vs 30 

15Q4DA089-AP4413-GW-0 E300.0M Lactic Acid 0.1 mg/L UJ SD<LCL %R = 33 LCL=75 UCL=125 

15Q4DA089-AP4413-GW-0 E300.0M Lactic Acid 0.1 mg/L UJ MS<LCL %R = 36 LCL=75 UCL=125 

15Q4DA089-AP4413-GW-0 E300.0M Propionic Acid 27.4 mg/L J CCV>UCL Propionic Acid %D +14 vs. 10 

15Q4DA089-AP4413-GW-0 E300.0M Pyruvic acid 1.82 mg/L J FD>RPD %RPD = 42.76 vs 30 

15Q4DA089-AP4413-GW-0 SW8260C Acetone 62.7 µg/L B EB>LOQ blank target = 149UG/L 

15Q4DA089-AP4413-GW-0 SW8260C cis-1,2-Dichloroethene 45.1 µg/L J SD<LCL %R = 67 LCL=70 UCL=125 

15Q4DA089-AP4413-GW-0 SW8260C cis-1,2-Dichloroethene 45.1 µg/L J MS<LCL %R = 69 LCL=70 UCL=125 

15Q4DA089-AP4413-GW-0 SW9060 Total Organic Carbon 270 mg/L B EB>LOQ blank target = 3.37MG/L 

15Q4DA089-AP4413-GW-1 E300.0M Formic Acid 0.848 mg/L J FD>RPD %RPD = 52.19 vs 30 

15Q4DA089-AP4413-GW-1 E300.0M Propionic Acid 27.3 mg/L J CCV>UCL Propionic Acid %D +14 vs. 10 

15Q4DA089-AP4413-GW-1 E300.0M Pyruvic acid 2.81 mg/L J FD>RPD %RPD = 42.76 vs 30 

15Q4DA089-AP4413-GW-1 SW8260C Acetone 73.4 µg/L B EB>LOQ blank target = 149UG/L 

15Q4DA089-AP4413-GW-1 SW9060 Total Organic Carbon 277 mg/L B EB>LOQ blank target = 3.37MG/L 

Notes: 
mg/L = milligrams per liter 
µg/L = micrograms per liter 
CCV>UCL = Continuing calibration verification recovery greater than the upper control limit 
EB<LOQ = Equipment blank concentration less than the limit of quantitation 
EB>LOQ = Equipment blank concentration greater than the limit of quantitation 
FD>RPD = Field duplicate relative percent difference criterion exceeded 
MS<LCL = Matrix spike recovery less than the lower control limit 
MS>UCL = Matrix spike recovery greater than the upper control limit 
MSRPD = Relative percent difference of matrix spike/matrix spike duplicate greater than the upper control limit 
SD<LCL = Matrix spike duplicate recovery less than the lower control limit 
SD>UCL = Matrix spike duplicate recovery greater than the upper control limit 
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Attachment C2-1: Samples Associated with DQE 

Sample ID Sample Date Sample Type TB Associations EB Associations 

15Q4DA089-EB01 17-Dec-15 EB  17121501 

15Q3DA089-GW-EB01 28-Sep-15 EB  28091501 

15Q4DA089-AP4413-GW-1 16-Dec-15 FD 16121501 17121501 

15Q3DA089-GW-AP4413-GW-1 28-Sep-15 FD 28091501 28091501 

15Q2DA089-AP4413-GW-1 26-Jun-15 FD 15062301  

15Q1DA089-AP4413-GW-1 17-Mar-15 FD 17031501  

15Q4DA089-AP4413-GW-0 16-Dec-15 N 16121501 17121501 

15Q3DA089-GW-AP4413-0 28-Sep-15 N 28091501 28091501 

15Q2DA089-AP4413-GW-0 26-Jun-15 N 15062301  

15Q1DA089-AP4413-GW-0 17-Mar-15 N 17031501  

15Q4DA089-TB01 16-Dec-15 TB 16121501  

15Q3DA089-GW-TB04 28-Sep-15 TB 28091501  

15Q2DA089-GW-TB01 26-Jun-15 TB 15062301  

15Q1DA089-GW-TB01 17-Mar-15 TB 17031501  

Notes: 
EB = equipment blank 
FD= field duplicate 
N = primary sample 
TB = trip blank 
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/8/2015

CS Report Name ReportDate 4/7/2015

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number P1595

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

0.7C.  Cooler was less than 2C, there was no evidence of freezing so no data were qualified.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

All VOC and RSK175 vials were received in preserved containers but did not meet pH<2 requirement.  
Holding times were met for unpreserved samples.
Only two vials were received for sample 15Q1DA089‐AP4413‐GW‐1 VOC, pH could not be verified.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

SW8260C:
The MS/SD exceeded acceptance criteria for Acetone.
RSK-175:
There were no items of concern.
SW6010B:
There were no items of concern.
E300.0M:
The MS/SD exceeded acceptance criteria for multiple analytes.
E300.0:
There were no items of concern.
E353.2:
There wee no items of concern.
SW9060:
There were no items of concern.
E310.1:
There were no items of concern.
E376.2:
There were no items of concern.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated.

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

No soil samples reported.

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   v. Data quality or usability affected? ( Please explain)
                                                                                                             Comments:    
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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)
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Yes No NA (Please explain.)                 Comments:

No surrogate exceedances.

                   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:    

           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:
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These samples were out of control for FD set 15Q1DA089-AP4413-GW-0/15Q1DA089-AP4413-GW-1 
for method E300.0M: Lactic Acid (%RPD = 100 vs 30), associated sample results were flagged J. 

These samples were out of control for FD set 15Q1DA089-AP4413-GW-0/15Q1DA089-AP4413-GW-1 
for method E310.1: Alkalinity, Bicarbonate as CaCO3 (%RPD  =  33.93 vs 30),  Alkalinity, Total as 
CaCO3 (%RPD  =  33.93 vs 30), associated sample results were flagged J. 

These samples were out of control for FD set 15Q1DA089-AP4413-GW-0/15Q1DA089-AP4413-GW-1 
for method RSK-175: Ethene (%RPD = 48.93 vs 30), associated sample results were flagged J.

                   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 qualified as estimated.

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

Yes No NA (Please explain.)                 Comments:

Equipment blank not collected.

           f. Decontamination or Equipment Blank (if applicable)

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?

                   iii. Data quality or usability affected? (Please explain.)

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit: 
Lactic Acid (15Q1DA089-AP4413-GW-0, %R  =  22    LCL=75  UCL=125), Pyruvic acid (15Q1DA089-
AP4413-GW-0, %R  =  25    LCL=75  UCL=125) for E300.0M.  The associated detected results were 
qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery less than the lower control limit: 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Lactic Acid (15Q1DA089-AP4413-GW-0, %R  =  9    LCL=75  UCL=125), Pyruvic acid (15Q1DA089-
AP4413-GW-0, %R  =  28    LCL=75  UCL=125) for E300.0M.  The associated detected results were 
qualified as estimated and flagged "J".

These samples were flagged for Matrix spike RPD criteria exceeded: 
Lactic Acid (15Q1DA089-AP4413-GW-0, MSRPD  =  41.15   Limit =20) for E300.0M.  The associated 
detected result was qualified as estimated and flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/9/2015

CS Report Name ReportDate 7/20/2015

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number P2473

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

3.8C

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?

Version 2.7 Page 1 of 6 01/10



Yes No NA (Please explain.)                 Comments:

No sample received for 14Q3AT035-SBGWTB02.
Sample 15Q2DA089AP4413-GW-1 received with bubbles in one of three VOA vials.  Sufficient volume 
remained to perform analysis from vial with no air bubbles.
Sample 15Q2DA089AP4413-GW-0 metals arrived with pH>2, additional acid preservative added upon 
login.
Samples were received on a Saturday, Temp was taking but the documentation where it was recorded has 
come up
missing. Analyst who received samples made note they were in range and <3.0C.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

MS/MSD exceedances

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated.

            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?
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No soil samples reported.

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           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:

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

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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:
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

No data affected.

                   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:

These analytes were out of control in FD set 15Q2DA089-AP4413-GW-0/15Q2DA089-AP4413-GW-1 for 
Method RSK-175:  Methane (%RPD 43.6 vs 30).  Associated detected results were flagged "J".

These analytes were out of control in FD set 15Q2DA089-AP4413-GW-0/15Q2DA089-AP4413-GW-1 for 
Method E300.0M: Pyruvic Acid (%RPD 84 vs 30).  Associated detected results were flagged "J".

                   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:
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Some data qualified as estimated.

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

Yes No NA (Please explain.)                 Comments:

An EB was not collected.

           f. Decontamination or Equipment Blank (if applicable)

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?

                   iii. Data quality or usability affected? (Please explain.)

Matrix Spike:
The recovery of 2-Hexanone was less than the lower control limit in the MS (%R  =  29    LCL=55  
UCL=130) and MSD (%R  =  34    LCL=55  UCL=130) of sample 15Q2DA089-AP4413-GW-0 for 
Method SW8260C.  The associated detected result in the parent sample was qualified as estimated and 
flagged "J".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/9/2015

CS Report Name ReportDate 10/29/2015

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number P3271

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

2.5C

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

No discrepancies.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            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:

No soil samples reported.

           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?
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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:

                   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:
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                   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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please 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:

No surrogate exceedances.

                   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:
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                   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:    

No data affected.

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:

No field duplicate Relative Percent Difference exceedences.

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

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

                   i. All results less than PQL?
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These analytes had Equipment Blank detects: Sulfate for E300.0.

These analytes had Equipment Blank detects: Nitrate/Nitrite-N for E353.2.

These analytes had Equipment Blank detects: Methane for RSK-175.

These analytes had Equipment Blank detects: Methylene chloride for SW8260C.

Yes No NA (Please explain.)                 Comments:

15Q3DA089-GW-AP4342-0, 15Q3DA089-GW-AP4413-0, 15Q3DA089-GW-AP4413-GW-1

                   ii. If above PQL, what samples are affected?

Associated sample results less than five times the blank concentrations were qualified as estimated and 
flagged "B".

                   iii. Data quality or usability affected? (Please explain.)

Calibration: 

These samples were flagged for Continuing calibration recovery greater than the upper control limit: 
Propionic Acid (15Q3DA089-GW-AP4413-0, Propionic Acid %D +22 vs. 20), Propionic Acid 
(15Q3DA089-GW-AP4413-GW-1, Propionic Acid %D +22 vs. 20) for E300.0M.  The associated detected 
results were flagged "J".

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria greater than the upper control 
limit: 
Pyruvic acid (15Q3DA089-GW-AP4413-0, %R  =  128    LCL=75  UCL=125) for E300.0M. The 
associated detected result was flagged "J".

These samples were flagged for Matrix spike recovery greater than the upper control limit: 
Pyruvic acid (15Q3DA089-GW-AP4413-0, %R  =  126    LCL=75  UCL=125) for E300.0M.  The 
associated detected result was flagged "J".

These samples were flagged for Matrix spike recovery less than the lower control limit: 
Acetic Acid (15Q3DA089-GW-AP4413-0, %R  =  74    LCL=75  UCL=125) for E300.0M.  The 
associated detected result was flagged "J".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 1/19/2016

CS Report Name ReportDate 1/8/2016

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number P3868

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

No samples transferred.

           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:

Temperature 0.1C, there was no evidence of freezing so no data were qualified.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           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)?

Version 2.7 Page 1 of 6 01/10



Yes No NA (Please explain.)                 Comments:

The TB received was a methanol TB instead of water, TB analysis was canceled.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

MS/MSD exceedances.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

Some data qualified as estimated.

            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:

No soil samples reported.

           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?
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

These analytes had Method Blank detects: Total Organic Carbon for SW9060.

                   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? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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:

                   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)
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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/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

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

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please explain) 
                                                                                                             Comments:    

           c. Surrogates - Organics Only
                   i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
                   the laboratory report pages)

Yes No NA (Please explain.)                 Comments:

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

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   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.)
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The TB received was a methanol TB instead of water, TB analysis was canceled.  Sample results are 
within historical ranges so no data were qualified.

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:    

All data are usable as reported.

                   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:

These samples were out of control for E300.0M for FD set 15Q4DA089-AP4413-GW-0/15Q4DA089-
AP4413-GW-1: Formic Acid (%RPD  =  52.19 vs 30), Pyruvic acid (%RPD  =  42.76 vs 30), associated 
sample results were flagged J.

                   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 qualified as estimated.

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

Yes No NA (Please explain.)                 Comments:
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           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

These analytes had Equipment Blank detects: Acetone for SW8260C.

These analytes had Equipment Blank detects: Total Organic Carbon for SW9060.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

15Q4DA089-AP4413-GW-0, 15Q4DA089-AP4413-GW-1

                   ii. If above PQL, what samples are affected?

Associated sample results less than five times (10 times for acetone) the blank concentrations were 
qualified as estimated and flagged "B".

                   iii. Data quality or usability affected? (Please explain.)

Calibration: 

These samples were flagged for Continuing calibration recovery greater than the upper control limit: 
Propionic Acid (15Q4DA089-AP4413-GW-0, Propionic Acid %D +14 vs. 10), Propionic Acid 
(15Q4DA089-AP4413-GW-1, Propionic Acid %D +14 vs. 10) for E300.0M.  Associated detected results 
were qualified as estimated and flagged "J".

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit: 
Lactic Acid (15Q4DA089-AP4413-GW-0, %R  =  33    LCL=75  UCL=125) for E300.0M.  Associated 
nondetected result was qualified as estimated and flagged "UJ".

cis-1,2-Dichloroethene (15Q4DA089-AP4413-GW-0, %R  =  67    LCL=70  UCL=125) for SW8260C.  
Associated detected result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery less than the lower control limit: 
Acetic Acid (15Q4DA089-AP4413-GW-0, %R  =  70    LCL=75  UCL=125), Lactic Acid (15Q4DA089-
AP4413-GW-0, %R  =  36    LCL=75  UCL=125) for E300.0M.  Associated nondetected result was 
qualified as estimated and flagged "UJ", associated detected result was qualified as estimated and flagged 
"J".

cis-1,2-Dichloroethene (15Q4DA089-AP4413-GW-0, %R  =  69    LCL=70  UCL=125) for SW8260C.  
Associated detected result was qualified as estimated and flagged "J".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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