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EXECUTIVE SUMMARY

The Air Force Civil Engineer Center (AFCEC) has conducted a treatability study at CG039 —
Poleline Road Disposal Area 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 (SARA). The purpose of the treatability study was to assess the effectiveness of
enhanced reductive dechlorination (ERD) and biogeochemical reductive dechlorination (BiRD),
which AFCEC considers to be an innovative treatment technology, for treating contaminated
groundwater at the site as part of a pilot scale study.

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 (PBR) 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, CG039 — Poleline Road Disposal Area Treatability Study Work Plan,
Joint Base Elmendorf-Richardson, Alaska (Work Plan).

CGO039 is located in the eastern portion of JBER, near the Eagle River Valley. Groundwater and
soil contamination at the site resulted from historical activities associated with four chemical
disposal areas that were used from 1950 to 1972. During this time, chemical agent identification
sets (CAISs) and other military debris were burned and disposed of in trenches. Chlorinated
solvents such as trichloroethene (TCE) were used to neutralize the chemical agents in the CAIS.
As a result of these historical activities, volatile organic compounds (VOCs), primarily TCE, have
contaminated the groundwater at CG039.

This study evaluated whether the injection of an emulsified vegetable oil (EVO) substrate, with
and without ferrous sulfate, into a TCE-contaminated aquifer is able to enhance the natural
degradation of TCE, speed up the cleanup process, and reduce overall life-cycle costs.
Additionally, the treatability study tested how easily EVO can be injected into the ground and how
far it traveled. Three target treatment zones were evaluated: AP-4550 located in the shallow aquifer
was injected with an EVO substrate, and AP-3983R (shallow aquifer) and AP-4551 (deep perched
aquifer) were injected with EVO and ferrous sulfate substrate.

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 TCE,
tetrachloroethene (PCE), 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, 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.

BiRD is a two-step process where biological processes facilitate the production of reactive iron
sulfide minerals which then react with TCE in groundwater to abiotically reduce the TCE to
acetylene. To promote the reducing conditions necessary for the formation of iron sulfide minerals
in the subsurface a carbon substrate (such as EVO) and a ferrous iron supplement (such as ferrous
sulfate) are injected into the subsurface. A key line of evidence for identifying whether BiRD is
occurring is the degradation of TCE without the generation of daughter products (cis-1,2-DCE and
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vinyl chloride). The benefit of BiRD is that TCE can be reduced without producing toxic daughter
products. An additional benefit is that if the chemistry is not correct to produce reactive iron sulfide
minerals, then the carbon substrate has been provided to stimulate the microbial community to
break down TCE biotically.

This treatability study report provides the results of four rounds of groundwater monitoring that
followed the ERD and BiRD substrate injections at CGO039. Details of the injection well
installation, baseline soil and groundwater sampling results, and injections were provided in the
Treatability Study Implementation Report, CG039 — Poleline Road Disposal Area, Joint Base
Elmendorf-Richardson, Alaska (Implementation Report).

Post-Injection Quarterly Groundwater Monitoring

Four rounds of groundwater sampling were conducted at the three performance monitoring wells
(AP-3983R, AP-4550, and AP-4551) during October 2013, January 2014, April 2014, and
September 2014. During the September 2014 sampling event, three additional groundwater
monitoring wells within the shallow aquifer were also sampled to assess geochemical conditions
downgradient of the target treatment zones. Groundwater samples were analyzed for VOCs, total
organic carbon (TOC), dissolved iron, dissolved manganese, dissolved gases, sulfide,
nitrate-+nitrite, alkalinity, chloride, sulfate, and volatile fatty acids.

Performance Monitoring Wells AP-3983R, AP-4550, and AP-4551

Geochemical parameters indicate that the injection of either EVO or EVO and ferrous sulfate has
been effective in generating anaerobic conditions necessary for reductive dechlorination. Reducing
conditions within the shallow aquifer remain stable. However, increases in oxidation reduction
potential (ORP) and a decrease in the TOC concentrations in AP-4551 during the fourth quarter
event may indicate that geochemical conditions within the deep perched aquifer are becoming less
favorable to biodegradation of TCE.

The concentration of TCE in groundwater at each performance monitoring well (AP-3983R,
AP-4550, and AP-4551) has been reduced by 99 percent when compared to the 2013 baseline
concentration. High concentrations of TCE daughter products, primarily cis-1,2-DCE and vinyl
chloride, have been generated at AP-3983R, AP-4550, and AP-4551. At AP-4550, concentrations
of cis-1,2-DCE have since decreased by more than half, indicating that reductive dechlorination is
proceeding beyond TCE. Concentrations of cis-1,2-DCE and vinyl chloride have yet to decrease
at AP-3983R and AP-4551; however, ORP and TOC remain favorable for dechlorination to
proceed. The generation of daughter products from the breakdown of TCE indicates that ERD is
the primary method of reductive dechlorination at all three target treatment zones. The production
of vinyl chloride and ethene at all three target treatment zones also indicates that a microbial
consortium appears to be present that is capable of facilitating complete dechlorination.

Downgradient Monitoring Wells AP-3744, AP-3747, and AP-3989

Because of greater than expected downgradient distribution of the EVO and ferrous sulfate
substrate, the concentration of TCE in groundwater at shallow downgradient monitoring well
AP-3989, approximately 100 feet downgradient of the injection wells, was also reduced by
99 percent. Relatively high concentrations of the TCE daughter product, cis-1,2-DCE, as well as
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low concentrations of vinyl chloride, have been generated at AP-3989, indicating that ERD is the
primary method of reductive dechlorination.

Monitoring wells AP-3744 and AP-3747, which are located downgradient of the EVO distribution
area, have shown little indication of reducing conditions being generated and no reduction in TCE
concentrations.

Treatability Study Conclusions

Reducing conditions and substantial reductions in TCE concentrations have been produced in
groundwater at all three target treatment zones. The following are the conclusions of the treatability
study from implementation through the first year of monitoring:

e The use of sodium permanganate was not a viable treatment option because of the high and
heterogeneous natural oxidant demand results from across the site.

e Groundwater samples collected from injection wells prior to substrate injections indicated that
TCE concentrations within each target treatment zone were similar (approximately
2,000 micrograms per liter [ug/L]) to each other and to historical TCE concentrations.

e The design of the treatability study was sufficient to distribute substrate over the majority of
the TCE “hotspot” as follows:

- The shallow aquifer readily accepted the injection of EVO substrate at rates between 15 to
35 gallons per minute (gpm) with an observed distribution (in the downgradient direction)
of between 90 and 130 feet. Because of lack of crossgradient monitoring locations,
observations of lateral distribution of EVO substrate were limited to the 15 feet between
the injection wells at each target treatment zone. Lateral distribution of EVO substrate was
at least 15 feet.

- The deep perched aquifer consists of partially interconnected silty sand and gravel lenses
within a basal till/'weathered bedrock and, based on the variability of the achievable
injection rates into the deep perched aquifer (1 to 28 gpm), it is likely that preferential flow
pathways significantly control the distribution of substrate. Because of the limited
monitoring locations within the deep perched aquifer, observations of lateral distribution
of EVO substrate were limited to the 15 feet between the injection wells at each target
treatment zone. Lateral distribution of EVO substrate was at least 15 feet.

e Geochemical parameters indicate that both the EVO and the EVO and ferrous sulfate injections
have generated the anaerobic conditions necessary for reductive dechlorination. There is some
indication within the deep perched aquifer, such as increasing ORP and decreasing TOC
concentrations, that geochemical conditions in the deep perched aquifer are becoming less
favorable to biodegradation of TCE.

e Boththe EVO (AP-4550) and the EVO and ferrous sulfate (AP-3983R and AP-4551) injections
have resulted in the TCE concentration at each performance monitoring well being reduced by
99 percent. Additionally, TCE concentrations were reduced by 99 percent at a shallow
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downgradient monitoring well (AP-3989) that is located approximately 100 feet downgradient
of the nearest shallow injection wells.

ERD appears to be the primary method of reductive dechlorination, even in areas where EVO
and ferrous sulfate were injected. While BiRD may also be occurring, various lines of evidence
indicate that it is occurring to a significantly lesser degree (if at all) than ERD include the
following:

- High concentrations of TCE daughter products have been produced at all three target
treatment zones corresponding to the substantial decrease in TCE concentrations.
(Geochemical reactions that occur during BiRD do not create daughter products.)

- Concentrations of TCE daughter products have begun to decrease at AP-4550 (EVO
injection), indicating that an appropriate microbial population and reducing conditions are
present for complete reduction of CAHs.

Concentrations of TCE daughter products have not yet begun to decrease at AP-3983R and
AP-4551 (EVO and ferrous sulfate injection). The production of vinyl chloride and ethene at
all three target treatment zones, along with the results at AP-4550 (reduction of DCE and vinyl
chloride), indicate that the appropriate microbial consortium is present in the subsurface for
conversion of DCE to vinyl chloride and subsequently to ethene. However, while the
appropriate microbes are present, it is not yet known if the population is sufficient for complete
reduction of DCE concentrations, but it is anticipated that concentrations of DCE and vinyl
chloride will be reduced at both AP-3983R and AP-4550.

EVO-only injections appear to be more successful in the short term at reducing concentrations
of TCE and TCE daughter products than the EVO and ferrous sulfate mixture used during the
treatability study.

Recommendations

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

Two years of annual groundwater monitoring (2015 and 2016) to assess potential rebound of
TCE concentrations, degradation of TCE daughter products, and persistence of reducing
groundwater conditions. The annual groundwater monitoring at CG039 will be modified to
better monitor the progress of the treatability study. All requirements of the 2011 Memorandum
to the Site File for OUB/Poleline Road Disposal Area (Memo to Site File) will continue to be
monitored. Analytical and field parameters will be added as necessary so that the treatability
study wells (AP-3744, AP-3747, AP-3983R, AP-3989, AP-4550, and AP-4551) continue to be
monitored as outlined in Table 18-1 of the Work Plan. The annual sampling will be modified,
as follows:

- Five wells will be sampled annually as prescribed by the Memo to Site File: AP-3748,
AP-4344, AP-4353, AP-5246, and AP-5683 (AP-4019 replacement well).

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska ES-4 Task Order No. 0016



CG039 — Poleline Road Disposal Area Treatability Study Report April 2015

Two wells identified for annual sampling in the Memo to Site File will still be sampled as
prescribed, with the addition of the treatability study parameters listed in Table 18-1 of the
Work Plan: AP-3747 and AP-4550.

Two wells identified as Sentinel Wells to be sampled in the year preceding the Five-Year
Review (2017) will also be sampled in 2015 and 2016 for the treatability study parameters
listed in Table 18-1 of the Work Plan: AP-3744 and AP-3989.

Three wells that are not identified to be sampled in the Memo to Site File, either annually
or every 5 years, will be sampled in 2015 and 2016 for the treatability study parameters
listed in Table 18-1 of the Work Plan: AP-3983R, AP-4525, and AP-4551.

e The 2015 and 2016 annual groundwater monitoring work plans will formally outline this plan.

e The monitoring results from the seven wells to be sampled for the treatability study parameters
will be reported in a distinct section of the annual groundwater monitoring report.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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1.0 INTRODUCTION

The Air Force Civil Engineer Center (AFCEC) has conducted a treatability study at CG039 —
Poleline Road Disposal Area 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 (SARA). The purpose of the treatability study was to assess the effectiveness of
enhanced reductive dechlorination (ERD) and biogeochemical reductive dechlorination (BiRD),
which AFCEC considers to be an innovative treatment technology, for treating contaminated
groundwater at the site as part of a pilot scale study.

This treatability study report provides the results of four rounds of groundwater monitoring
following the ERD and BiRD substrate injections at CG039, located at Joint Base Elmendorf-
Richardson (JBER), Alaska (Figure 1-1). Details of the injection well installation, baseline soil
and groundwater sampling results, and the emulsified vegetable oil (EVO) and EVO and ferrous
sulfate injections are provided in the Treatability Study Implementation Report CG039 — Poleline
Road Disposal Area Joint Base Elmendorf-Richardson, Alaska (referred to as the Implementation
Report throughout the remainder of this report) (United States Air Force [USAF], 2014).

The treatability study evaluated whether the injection of an EVO substrate, with and without
ferrous sulfate, into a trichloroethene (TCE)-contaminated aquifer is able to enhance the natural
degradation of TCE, speed up the cleanup process, and reduce overall life-cycle costs.
Additionally, the treatability study tested how easily EVO can be injected into the ground and how
far it travels.

The CGO039 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 (formerly the Air Force Center for Engineering and the
Environment [AFCEE]), Task Order 0016.

Quarterly groundwater monitoring was conducted from October 2013 through September 2014, in
accordance with the Final Uniform Federal Policy-Quality Assurance Project Plan, CG039 —
Poleline Road Disposal Area Treatability Study Work Plan, Joint Base Elmendorf-Richardson,
Alaska (Work Plan) (USAF, 2013a).

1.1 Project Objectives

The objectives of the treatability study are as follows:

e Assess the effectiveness of in situ treatment for reducing TCE concentrations in groundwater
at the site through (1) ERD using EVO, (2) BiRD using EVO with ferrous sulfate solution
addition, and/or (3) in situ chemical oxidation (ISCO) using sodium permanganate. The
effectiveness of the treatability study substrate injections will be evaluated by calculating
reductions in the concentration of TCE in each performance well as compared to the
pre-injection baseline TCE concentrations.

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

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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e Evaluate amendment/oxidant dosing requirements and lateral spacing of injection points
(radius of influence) needed for full-scale application at CG039.

e Assess the ability of the substrate to stimulate and sustain anaerobic biodegradation (biotic)
processes and promote conditions for abiotic reduction of TCE.

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

The approach for the treatability study is described in the Work Plan (USAF, 2013a). The Work
Plan describes the injection protocols, data quality objectives (DQOs), sampling methodologies,
and analytical program for assessing conditions at CG039 to facilitate decisions about substrate
selection and measure the success of the technologies applied in the treatability study.

1.2 Site Description

CGO039 is located approximately 3 miles northeast of the main cantonment area of
JBER-Richardson (JBER-R), and lies approximately 10 miles northeast of Anchorage, Alaska,
1 mile south of Eagle River and 0.6 mile north of the Anchorage Regional Landfill (Figure 1-1).
Poleline Road is a gravel road that trends northeast-southwest along a power line route, and
provides access to CG039. CG039 is a low-lying, flat area bordered by an 80-foot hill to the west,
by wetlands to the south and southwest, and by low, wooded hills on the remaining borders.

Groundwater and soil contamination at the site resulted from the historical activities associated
with four chemical disposal areas that were used from 1950 to 1972. During this time, chemical
agent identification sets (CAISs) and other military debris were burned and disposed of in trenches.
Chlorinated solvents such as TCE were used to neutralize the chemical agents in the CAIS. As a
result of these historical activities, volatile organic compounds (VOCs), primarily TCE, have
contaminated the groundwater at CG039.

VOCs in groundwater (TCE, tetrachloroethene [PCE], 1,1,2,2-tetrachloroethane [PCA], benzene,
carbon tetrachloride, and 1,2-dichloroethene [DCE]) and soil (TCE and PCE) pose a potential risk
to human health and the environment and were identified as contaminants of concern in the Record
of Decision for Operable Units A and B (ROD) (United States Army, 1997). Remedial actions
have removed an estimated 95 to 99 percent of the soil contamination from the source area, thereby
reducing the source of groundwater contamination at the site (United States Army Directorate of
Public Works [DPW], 2008).

The geology underlying the site is relatively heterogeneous. The following hydrostratigraphic units
have been identified:

e Shallow Aquifer: Silty sands and gravels present from the surface to 40 feet below ground
surface (bgs), the interval in which most of the mass of TCE is present.

e Intermediate Aquitard: Relatively impermeable dense till aquitard that serves as a leaky barrier
between the shallow aquifer and the deep perched aquifer.
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e Deep Perched Aquifer: Locally perched layer of groundwater extending from approximately
95 to 126 feet bgs located within the base of the relatively impermeable till aquitard. There is
enough water to sample in some places; however, the unit is more characteristic of an aquitard.

e Regional Aquifer: Primary aquifer across the Anchorage Bowl where groundwater migrates
from the base of the Chugach Mountains toward Knik Arm; underlies the shallow and deep
perched aquifers at depths of approximately 140 to 190 feet bgs; no evidence of TCE
contamination.

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

1.3 Summary of Treatability Study Implementation Report

The Implementation Report provides an overview of the treatability study implementation
activities and initial results for the site, including injection well installation details, baseline soil
and groundwater sampling results, and substrate injection data. The following provides a brief
summary of the information provided in the Implementation Report.

1.3.1 Well Installation and Development

Three areas of high TCE concentrations in groundwater (labeled target treatment zones) were
identified at CG039. Two of the target treatment zones are located in the shallow aquifer near
performance monitoring wells AP-3983R and AP-4550 (the wells used to evaluate the
effectiveness of the injections). Performance monitoring well AP-3983R was installed as a
replacement for well AP-3983, which had previously been destroyed. The third target treatment
zone is located in the deep perched aquifer near performance monitoring well AP-4551. At each
target treatment zone, two injection wells were installed upgradient of the designated performance
monitoring well, for a total of six injection wells. Additionally, at each of the shallow target
treatment zones, a monitoring well to measure the distribution of EVO substrate (known as a radius
of influence [ROI] well) was installed. Soil boring logs and well completion diagrams are
presented in Appendix A.

1.3.2 Soil Sampling and Analysis

Soil samples were collected from soils within the target treatment zones during well installation.
Samples were tested for grain size distribution, natural oxidant demand (NOD), and fraction of
organic carbon (foc). Grain size distribution testing indicated that the soil is composed primarily of
silty sand with gravel to poorly graded gravel with silt and sand. The NOD results indicated that
ISCO would be inefficient and expensive to implement; therefore, ISCO was not selected as a
treatment option for this treatability study.

1.3.3 Baseline Groundwater Sampling and Analysis

Prior to performing the injections, baseline groundwater samples were collected and analyzed from
each performance monitoring well and injection well within the three target treatment zones.
The baseline groundwater sample results indicated a slight variability in TCE concentrations
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within a given target treatment zone; however, TCE concentrations were generally similar to each
other and to historical TCE concentrations.

1.3.4 Substrate Injection

An EVO or EVO and ferrous sulfate solution (a mixture of EVO with or without ferrous sulfate

and clean water) was injected into injection wells within a target treatment zone, as summarized
in Table 1-1.

Table 1-1: EVO Injection Summary

Mass of
Total Injection Volume of Mass of Ferrous Injection Injection
Field Volume EVO EVO Sulfate Rate Pressure
Location (gallons) (gallons) (pounds) (pounds) (gpm) (psi)
TWO01-3983 5,388 305 2455 650 30-35 0
TW02-3983 5,400 305 2455 650 30-35 0
IW01-4550 6,750 350 2817 0 19-25 4-8
1W02-4550 6,750 375 3018 0 13-20 8-10
IW01-4551 1,350 75 604 160 <1-2 12
IW02-4551 1,380 80 644 160 28-40 0-2

Note:
psi = pound(s) per square inch

The silty sands and gravels within the shallow aquifer at CG039 easily accepted the injection of
EVO substrate. The lithology of the deep perched aquifer at CG039 consists of partially
interconnected silty sand and gravel lenses within a basal till, overlying weathered bedrock. Soil
variability within the deep perched aquifer was the cause for considerable variance in the injection
rate between the injection wells within the AP-4551 target treatment zone.

Before, during, and after the substrate injections, the wells within each target treatment zone were
monitored to assess how far the EVO substrate traveled. Groundwater within the wells was
monitored both visually (EVO is milky white) and with a water-level indicator and water quality
meter. In the shallow aquifer, visual observations of EVO substrate at monitoring wells confirmed
that EVO substrate had travelled at least 90 and 130 feet (in the downgradient direction) during
injection at the AP-4550 and AP-3983 target treatment zones, respectively; lateral distribution of
EVO substrate was at least 15 feet. In the deep aquifer, visual observations of EVO substrate in
monitoring wells (EVO substrate was observed laterally hours before it was observed
downgradient) suggest that preferential flow pathways partially control the distribution of substrate
within the deep perched aquifer. This is consistent with the interpretation that the deep perched
aquifer is composed of partially interconnected sand and gravel lenses within a larger
till/weathered bedrock body. The observed distribution of EVO substrate in the shallow and deep
aquifers are presented on Figures 1-2 and 1-3, respectively.
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14 Organization of Report

This report presents the results of four quarterly rounds of groundwater monitoring following the
ERD substrate injections for the treatability study at CG039, and is organized into the following
sections:

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

e Section 2.0: Description of Technology — provides a description of how both ERD and BiRD
function to reduce concentrations of TCE.

e Section 3.0: Field Activities — summarizes the activities performed during the quarterly
groundwater monitoring events.

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

e Section 5.0: Conclusions — presents conclusions following quarterly groundwater monitoring.

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

e 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 Contaminant Chemistry

Chlorinated aliphatic hydrocarbons (CAHs) are typically composed of one or two carbon atoms
and between one and six chlorine atoms. Common CAHs include PCE, TCE, 1,2-DCE, and vinyl
chloride. This treatability study was designed to evaluate the effectiveness of ERD (a form of biotic
reductive dechlorination) and BiRD (a form of abiotic reductive dechlorination) to reduce
concentrations of CAHs, particularly TCE, in groundwater at CG039.

2.1.1 Biotic Reductive Dechlorination

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 1 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.

2.1.2 Abiotic Reductive Dechlorination

Abiotic reductive dechlorination is a chemical reaction where a CAH compound is reduced by a
reactive mineral (typically iron sulfide [FeS]). The abiotic reduction of a CAH compound by
reaction with a FeS mineral is referred to as a biogeochemical transformation because the reactive
mineral may be formed by the operation of both biological and chemical processes. In many cases,
these minerals are formed at least in part by, or indirectly from, anaerobic biological processes
(AFCEE, 2002). For example, PCE and TCE may be reduced in an abiotic reaction with FeS that
is formed in the subsurface under iron- and sulfate-reducing conditions. Alternatively, cis-DCE

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 2-1 Task Order No. 0016



CG039 — Poleline Road Disposal Area Treatability Study Report April 2015

may be oxidized by a reaction with magnetite (Fe3O4), which could be a product of anaerobic
biological ferric iron reduction. An advantage of these transformation reactions is that, in general,
intermediate dechlorination products are not produced (AFCEE, 2002).

The formation of a reactive mineral may begin with the biological reduction of sulfate coupled
with the oxidation of organic material by sulfate-reducing bacteria to produce hydrogen sulfide.
Ferric iron in the subsurface soil may be reduced to ferrous iron by either biological or chemical
processes. Biologically produced ferrous iron will precipitate in mineral form in the presence of
hydrogen sulfide to produce an iron sulfide mineral such as FeS. Alternatively, hydrogen sulfide
may chemically reduce ferric iron present in iron oxide or iron hydroxide minerals to form FeS.
These FeS minerals, which exist in a reduced state, may react rapidly with oxidized compounds
such as PCE and TCE to form acetylene (AFCEE, 2002).

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
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
three target treatment zones. The EVO substrate was a custom blend of 60 percent SRS-SD
(0.6-micrometer [pum] droplet size) and 40 percent SRS-FR (5-um 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 size allows 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.

2.3 Biogeochemical Reductive Dechlorination Treatment Technology

BiRD is dependent on the generation of reactive iron sulfide minerals in the subsurface soil.
Stimulating the production of reduced iron sulfide requires the following:

e A source of sulfate that can be reduced to form hydrogen sulfide

e A source of reducible iron for the hydrogen sulfide to react with to precipitate FeS
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e A source of organic substrate to stimulate anaerobic iron and sulfate reduction processes and
sustain reducing conditions in the subsurface to prevent oxidation of the reduced iron sulfide
minerals

Iron and sulfate are present naturally in the subsurface, but typically not at concentrations sufficient
for effective stimulation of biogeochemical transformation. Therefore, supplemental forms of
sulfate and iron that can be injected into the subsurface are needed. Because it is desirable to sustain
anaerobic conditions in the subsurface long enough for the reduced iron sulfides to form (weeks
to months) and to prevent oxidation of the reduced iron sulfides (months to years), a long-lasting
substrate such as EVO is needed. To evaluate the effectiveness of BiRD as part of this treatability
study, soluble ferrous iron sulfate was injected along with EVO into target treatment zones
AP-3983R and AP-4551. More details regarding the injection of ferrous sulfate and EVO are
included in the Implementation Report (USAF, 2014).

2.4 Evaluating Anaerobic Degradation Processes

Adding an organic substrate (such as EVO) to the subsurface enhances anaerobic conditions that
may directly or indirectly initiate one or more of 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/confirmatory line of evidence.

Biotic and abiotic degradation mechanisms can be differentiated by analyzing the patterns of
reductions in CAHs over time. 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.

Intermediate dechlorination products are typically not produced by abiotic dechlorination of PCE
and TCE with FeS. Therefore, abiotic dechlorination over time would be expected to produce a
concentration profile where the concentration of each of the CAH compounds would be expected
to decrease over time.
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3.0 FIELD ACTIVITIES

Field activities documented in this report include quarterly groundwater sampling conducted in
support of the treatability study objectives. Field notes and groundwater sampling forms from the
quarterly sampling are provided in Appendix A.

3.1 Quarterly Groundwater Sampling and Analysis

Four rounds of groundwater sampling were conducted at the three performance monitoring wells
(AP-3983R, AP-4550, and AP-4551) during October 2013, January 2014, April 2014, and
September 2014. During the September 2014 sampling event, three additional groundwater
monitoring wells within the shallow aquifer were also sampled to assess geochemical conditions
downgradient of the target treatment zones. Groundwater samples were analyzed for VOCs, total
organic carbon (TOC), dissolved iron, dissolved manganese, dissolved gases, sulfide,
nitrate+nitrite, alkalinity, chloride, sulfate, and volatile fatty acids (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). Field QC samples for CGO039 included three field duplicates (FDs), four matrix
spike/matrix spike duplicates (MS/MSDs), four equipment blanks (EBs), and four trip blanks
(TBs).

Groundwater sampling was supervised by “qualified persons” as defined in 18 AAC 75.990 (100)
and whose resumes are provided in Appendix F of the Basewide UFP-QAPP (USAF, 2013b) and
in Appendix A of this document.

Table 3-1 presents a summary of the groundwater samples and analyses. Groundwater sampling
logs are presented in Appendix A.

3.2 Management of Investigative-Derived Waste

Wastes generated during 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 UFP-QAPP (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:

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

e Decontamination and purge water was collected in 15-gallon containers, transported to the
ESF, transferred into open-top 55-gallon drums, and labeled. Decontamination 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 constituents were below permit requirements. Treated IDW from CG039 discharged to the
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sanitary sewer is considered to be exempt from the CERCLA Off-Site Rule as a de minimis
release.

3.3 Deviations from the Work Plan

The treatability study field activities were conducted in accordance with the Work Plan (USAF,
2013a). The following deviations from the Work Plan (USAF, 2013a) occurred:

e The primary sample and FD collected from AP-4550 during the October 2013 sampling event
were not analyzed for alkalinity, VFAs, sulfide, or TOC because of inadvertent omission.

e Three additional monitoring wells (AP-3744, AP-3747, and AP-3989) installed within the
shallow aquifer and located downgradient of the target treatment zones were sampled for the
treatability study suite of analytes to assess the distal effects of ERD.

e An attempt was made to sample one additional monitoring well (AP-4525) installed within the
deep perched aquifer and located downgradient of the target treatment zones, to assess the
effects of ERD. However, no sample could be collected due to insufficient water in the well.
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Table 3-1: Groundwater Samples and Analyses

Depth
Location Sample ID Matrix Sample Type (ft) Collection Date | E310.1 | E300.0M E300.0 E353.2 E376.2 RSK-175 | SW6010B/C | SW9060 | SW8260C
AP-3744 14Q3CG039-AP3744-GW-0 GW N 26.5-36.5 09-Sep-14 X X X X X X X X X
AP-3747 13Q3CG039-AP3747-GW-0 GW N 20-30 05-Sep-14 X X X X X X X X X
13Q4CG039-AP3983R-GW-0 GW N 30-40 16-Oct-13 X X X X X X X X X
14Q1CG039-AP3983R-GW-0 GW N 30-40 16-Jan-14 X X X X X X X X X
AP-3983R
14Q2CG039-AP3983R-GW-0 GW N 30-40 15-Apr-14 X X X X X X X X X
14Q3CG039-AP3983R-GW-0 GW N 30-40 09-Sep-14 X X X X X X X X X
AP-3989 14Q3CG039-AP3989-GW-0 GW N 24-34 09-Sep-14 X X X X X X X X X
13Q4CG039-AP4550-GW-0 GW N 32-42 15-Oct-13 X X X X X
13Q4CG039-AP4550-GW-1 GW FD 32-42 15-Oct-13 X X X X X
14Q1CG039-AP4550-GW-0 GW N 32-42 16-Jan-14 X X X X X X X X X
AP-4550 14Q1CG039-AP4550-GW-1 GW FD 32-42 16-Jan-14 X X X X X X X X X
14Q2CG039-AP4550-GW-0 GW 32-42 15-Apr-14 X X X X X X X X X
14Q3CG039-AP4550-GW-0 GW 32-42 09-Sep-14 X X X X X X X X X
14Q3CG039-AP4550-GW-1 GW FD 32-42 09-Sep-14 X X X X X X X X X
13Q4CG039-AP4551-GW-0 GW N 85.2-95.2 16-Oct-13 X X X X X X X X X
14Q1CG039-AP4551-GW-0 GW N 85.2-95.2 16-Jan-14 X X X X X X X X X
AP-4551
14Q2CG039-AP4551-GW-0 GW N 85.2-95.2 15-Apr-14 X X X X X X X X X
14Q3CG039-AP4551-GW-0 GW N 85.2-95.2 10-Sep-14 X X X X X X X X X
Notes:
N = primary sample
FD = field duplicate
ft = feet
GW = groundwater
E310.1 = Alkalinity
E300.0M = Volatile fatty acids
E300.0 = Chloride and sulfate
E353.2 = Nitrate+nitrite
E376.2 = Sulfide
RSK-175 = Dissolved gases
SW6010C = Dissolved iron and manganese
SW9060 = Total organic carbon
SW8260C = Volatile organic compounds
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4.0 GROUNDWATER QUARTERLY MONITORING RESULTS

The results of the quarterly groundwater sampling are presented for each performance monitoring
well in the following sections. Complete analytical results are presented in Appendix B. The data
quality evaluation (DQE) report is included as Appendix C, and the laboratory analytical reports
are included in Appendix D.

4.1 AP-3983R Groundwater Results (EVO and Ferrous Sulfate in Shallow Aquifer)

Four groundwater samples were collected from AP-3983R from October 2013 to September 2014.
Analyte concentration trends are summarized in the following subsections. CAH results for
AP-3983R and an updated representation of the shallow TCE plume are presented on Figure 4-1.
Graphs presenting CAH and geochemical parameter concentration trends are presented in
Figures 4-2 and 4-3, respectively. An updated conceptual site model/cross section is presented on
Figure 4-5. Complete analytical results for AP-3983R are presented in Appendix B.

4.1.1 Chlorinated Aliphatic Hydrocarbons

Concentrations of TCE in groundwater at AP-3983R have decreased substantially since the
injection of EVO and ferrous sulfate in September 2013. In turn, concentrations of TCE daughter
products, particularly cis-1,2-DCE and vinyl chloride, have increased substantially compared to
pre-injection concentrations. A summary of the concentration trends observed for the CAHs at
AP-3983R is provided in Table 4-1.

Table 4-1: AP-3983R Chlorinated Aliphatic Hydrocarbon Results

August
Analyte 2013 Oct Jan April Sept
(ng/L) MCL | (baseline) 2013 2014 2014 2014 Comments
PCE 5 30.5 20.9 27.8 3.44] 0.79 Decrease indicates that PCE is being
dechlorinated.
TCE 5 1,880 1,820 1,190 118 12.4 Decrease indicates that TCE is being
dechlorinated.
cis-1,2-DCE 70 180 207 1,470 2,260 4,070 Increase indicates that TCE is being
dechlorinated.
trans-1,2- 100 62 71.4 113 99.9 98.8 Increase indicates that TCE is being
DCE dechlorinated. Subsequent decrease indicates that
trans-1,2-DCE is being dechlorinated.
1,1-DCE 7 3.88 3.62 6.71 6.74 8.12 Stable and low concentrations indicate that
1,1-DCE is not a primary dechlorination pathway.
Vinyl 2 0250 0.327J 14.1 16.5 43.7 Increase indicates that DCE is being
chloride dechlorinated.
Ethene NA 0.0682 0.252 0.253 0.501 2.36 Increase indicates that complete dechlorination is
J J occurring.

Notes:

ng/L = microgram(s) per liter

J = The analyte was positively identified: the associated value is the approximate concentration of the analyte in the sample.
MCL = maximum contaminant level

NA = Not available

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold values indicate the result exceeded the MCL
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4.1.2 Geochemical Parameters

The geochemical parameters measured in groundwater at AP-3983R indicate that the groundwater
environment has been and remains sufficiently anaerobic for reductive dechlorination to occur.
A summary of the trends observed for the geochemical parameters at AP-3983R is provided in
Table 4-2.

Table 4-2: AP-3983R Geochemical Parameter Results

August
2013 Oct Jan April Sept
Analyte (baseline) 2013 2014 2014 2014 Comments
ORP 52 60.1 -79 -111.9 | -94.2 | Decreasing value indicates that conditions are
(mV) becoming more reducing and favorable for
dechlorination.
TOC 347 3.96 61.6 93.2 138 | Greater than 20 mg/L is considered a sufficient
(mg/L) carbon and energy source to drive dechlorination.
VFAs* — primarily 60 U 15,700 | 148,00 | 152,00 | 179,0 | VFAs are a degradation product of EVO, and
acetic acid 0 0 00 concentrations of VFAs greater than 10,000 to 20,000
(ng/L) pg/L are a good indicator of sufficient EVO
distribution at a given location.
Methane 9.84 15.8 11.8 29.9 720 | Levels greater than 1,000 pg/L are an indicator of
(ng/L) highly reducing conditions, and are desirable for
dechlorination to occur.
Manganese 0.416 5.11 4.24 431 2.73 | An increase in manganese concentrations can indicate
(mg/L) that groundwater is sufficiently reducing for
anaerobic dechlorination to occur.
Dissolved Iron 3.03 64.7 27.5 60.9 50.9 | See discussion below.
(mg/L)
Sulfate 25.3 369 84.5 3.01 0.557 | Depleted concentrations of sulfate relative to
(mg/L) background indicate that the groundwater is sufficiently
reducing for anaerobic dechlorination to occur.
Abundant sulfate and iron can promote FeS formation
and abiotic reduction of TCE.
Sulfide 0.0647 0.705 | 0.264 5.16 2.05 | Increase in sulfide corresponds to a decrease in
(mg/L) sulfate. Subsequent decrease in sulfide is likely due to
reaction with ferrous iron to form FeS minerals.
Nitrate 0.0611 0.191 | 0.0847 | 0.155 | 0.173 | A nitrate level of <1.0 mg/L is desirable for
(mg/L) dechlorination.
pH 5.78 6.36 6.73 6.79 7.05 | pH values are within the acceptable range (6 to 8) for
reductive dechlorination.

*VFAs include acetic acid, butyric acid, formic acid, lactic acid, propionic acid, and pyruvic acid.

Dissolved Iron: 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 exceeded the range of the test
kit (3.3 mg/L), which, along with the addition of ferrous iron during the injections and reducing conditions, indicate that most of
the dissolved iron concentration is likely to be in the ferrous form of iron. The lack of evidence of ferric iron being present indicates
that groundwater is sufficiently reducing for anaerobic dechlorination to occur. Elevated ferrous iron can promote FeS formation
and abiotic reduction of TCE.

Notes:

mg/L = milligram(s) per liter

mV = millivolt(s)

ORP = oxidation reduction potential

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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4.2 AP-4550 Groundwater Results (EVO in Shallow Aquifer)

Four primary and three FD groundwater samples were collected from AP-4550 from October 2013
to September 2014. Analyte concentration trends are summarized in the following subsections.
CAH results for AP-4550 and an updated representation of the shallow TCE plume are presented
on Figure 4-1. Graphs presenting CAH and geochemical parameter concentration trends are
presented in Figures 4-2 and 4-3, respectively. An updated conceptual site model/cross section is
presented on Figure 4-5. Complete analytical results for AP-4550 are presented in Appendix B.

4.2.1 Chlorinated Aliphatic Hydrocarbons

Concentrations of TCE in groundwater at AP-4550 have decreased substantially since the injection
of EVO in September 2013. In turn, concentrations of TCE daughter products, particularly
cis-1,2-DCE and vinyl chloride, have increased substantially compared to pre-injection
concentrations. A summary of the concentration trends observed for the CAHs at AP-4550 is
provided in Table 4-3.

Table 4-3: AP-4550 Chlorinated Aliphatic Hydrocarbon Results

August
Analyte 2013 Oct Jan April | Sept
(ng/L) MCL | (baseline) | 2013 2014 2014 2014 Comments
PCE 5 29.3 8.76 1.68 1.5 0.52 | Decrease indicates that PCE is being dechlorinated.
TCE 5 1,500 822 34.9 6.89 10.6 | Decrease indicates that TCE is being dechlorinated.
cis-1,2- 70 160 115 2,040 | 1,130 924 | Increase indicates that TCE is being dechlorinated.
DCE Subsequent decrease indicates that cis-1,2-DCE is
also being dechlorinated.
trans-1,2- 100 58.4 38.6 62.2 37.5 31.8 | Increase indicates that TCE is being dechlorinated.
DCE Subsequent decrease indicates that trans-1,2-DCE
is also being dechlorinated.
1,1-DCE 7 4.05 1.947 | 7.94 3.94 3.14 | Increase indicates that TCE is being dechlorinated.
Subsequent decrease indicates that 1,1-DCE is also
being dechlorinated. Not a primary dechlorination
pathway.
Vinyl 2 028U 1.25U0 | 40.3 11.1 5.25 | Increase indicates that DCE is being dechlorinated.
chloride Subsequent decrease indicates that vinyl chloride is
also being dechlorinated.
Ethene NA 0.0407 0.537 1.29 | 0.261 | 0.303 | Initial increase and ongoing concentrations indicate
J J that complete dechlorination is occurring.

Notes:

J = The analyte was positively identified: the associated value is the approximate concentration of the analyte in the sample.
MCL = maximum contaminant level

NA = Not available

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold values indicate the result exceeded the MCL
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4.2.2 Geochemical Parameters

The geochemical parameters measured in groundwater at AP-4550 indicate that the groundwater
environment has been and remains sufficiently anaerobic for reductive dechlorination to occur.
A summary of the trends observed for the geochemical parameters at AP-4550 is provided in
Table 4-4.

Table 4-4: AP-4550 Geochemical Parameter Results

August
2013 Oct Jan April Sept
Analyte (baseline) 2013 2014 2014 2014 Comments

ORP (mV) 40.5 40.7 -50.5 -71.8 -96.2 Decreasing value indicates that conditions
are becoming more reducing and favorable
for dechlorination.

TOC (mg/L) 3.53 NA 134 41.3 51.9 Greater than 20 mg/L is considered a
sufficient carbon and energy source to drive
dechlorination.

VFAs* — primarily 60 U NA 129,0 52,900 98,100 | VFAs are a degradation product of EVO,
acetic acid (nug/L) 00 and concentrations of VFAs greater than
10,000 to 20,000 pg/L are a good indicator
of sufficient EVO distribution at a given
location.

Methane (pg/L) 533 44.2 220 1,060 5,860 | Levels greater than 1,000 pg/L are an
indicator of highly reducing conditions and
are desirable for dechlorination to occur.

Manganese (mg/L) 0.775 1.19 1.75 1.07 0.983 An increase in manganese concentrations
can indicate that groundwater is sufficiently
reducing for anaerobic dechlorination to
occur.

Dissolved Iron 8.36 14.7 359 27.3 25.6 See discussion below.
(mg/L)

Sulfate (mg/L) 30.3 115 0.222 0.353 0.1 U | Depleted concentrations of sulfate relative to
background indicate that the groundwater is
sufficiently reducing for anaerobic
dechlorination to occur.

Sulfide (mg/L) 0.0456 NA 0.141 0.148 0.0839 | Low concentrations could indicate that FeS
minerals have been formed.

Nitrate (mg/L) 0.0661 0.15 0.114 0.154 0.156 | A nitrate level of <1.0 mg/L is desirable for
dechlorination.

pH 6.11 6.54 6.27 6.69 6.76 pH values are within the acceptable range
(6 to 8) for reductive dechlorination.

*VFAs include acetic acid, butyric acid, formic acid, lactic acid, propionic acid, and pyruvic acid.

Dissolved Iron: 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 exceeded the range
of the test kit (3.3 mg/L), 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. An increase in ferrous iron concentrations can indicate
that groundwater is sufficiently reducing for anaerobic dechlorination to occur.

Notes:

NA = not analyzed

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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4.3 AP-4551 Groundwater Results (EVO and Ferrous Sulfate in Deep Perched Aquifer)

Four primary groundwater samples were collected from AP-4551 from October 2013 to September
2014. Analyte concentration trends are summarized in the following subsections. CAH results for
AP-4551 and an updated representation of the deep TCE plume are presented on Figure 4-4.
Graphs presenting CAH and geochemical parameter concentration trends are presented in
Figures 4-2 and 4-3, respectively. An updated conceptual site model/cross section is presented on
Figure 4-5. Complete analytical results for AP-4551 are presented in Appendix B.

4.3.1 Chlorinated Aliphatic Hydrocarbons

Concentrations of TCE in groundwater at AP-4551 have decreased substantially since the injection
of EVO and ferrous sulfate in September 2013. In turn, concentrations of TCE daughter products,
particularly cis-1,2-DCE and vinyl chloride, have increased substantially compared to
pre-injection concentrations. A summary of the concentration trends observed for the CAHs at
AP-4551 is provided in Table 4-5.

Table 4-5: AP-4551 Chlorinated Aliphatic Hydrocarbon Results

August
Analyte 2013 Oct Jan April Sept
(ng/L) MCL | (baseline) 2013 2014 2014 2014 Comments
PCE 5 5 0.64 2.42 3U 03U Decrease indicates that PCE is
being dechlorinated.
TCE 5 2,300 698 1,190 14.7 8.43 Decrease indicates that TCE is
being dechlorinated.
cis-1,2-DCE 70 113 82.7 730 2,370 2,520 Increase indicates that TCE is
being dechlorinated.
trans-1,2- 100 9.59 8.92 14.2 24.1 28.2 Increase indicates that TCE is
DCE being dechlorinated. Not a
primary pathway.
1,1-DCE 7 104 2.11 4.76 15.2 16.7 Increase indicates that TCE is
being dechlorinated. Not a
primary pathway.
Vinyl 2 025U 025U 2.43 7.87 5.55 Increase indicates that DCE is
chloride being dechlorinated. Subsequent
decrease indicates that vinyl
chloride is also being
dechlorinated.
Ethene NA 0.123 0.2937 0.0858 J 0.1157 0.2197 | Detectable ethene concentrations
indicate that complete
dechlorination is occurring.

Notes:

J = The analyte was positively identified: the associated value is the approximate concentration of the analyte in the sample.
MCL = maximum contaminant level

NA = Not available

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold values indicate the result exceeded the MCL
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4.3.2 Geochemical Parameters

The geochemical parameters measured in groundwater at AP-4551 indicate that the groundwater
environment was sufficiently anaerobic for reductive dechlorination to occur; however, there are
some indications that those conditions may not be persistent. A summary of the trends observed
for the geochemical parameters at AP-4551 is provided in Table 4-6.

Table 4-6: AP-4551 Geochemical Parameter Results

August
2013 Jan April Sept
Analyte (baseline) | Oct 2013 2014 2014 2014 Comments
ORP (mV) 45.1 48.6 -102.3 -68.8 -41.3 Decreased values indicate that conditions
were reduced and favorable for
dechlorination, but are becoming less
reduced.

TOC (mg/L) 4.25 4.13 38 28.1 24.1 Greater than 20 mg/L is considered a
sufficient carbon and energy source to drive
dechlorination.

VFAs* — acetic acid 60 U 60 U 16,100 27,300 400 U | VFAs are a degradation product of EVO,
(ng/L) and concentrations of VFAs greater than
VFAs* — lacticacid | 60U 60 U 60 U 100U | 31,800 | 10,000 to20,000 pg/L are a good indicator
(ng/L) of sufficient EVO distribution at a given
location.
Methane (ng/L) 0.463 0.364 B 0.849 119 849 Levels greater than 1,000 pg/L are an

indicator of highly reducing conditions and
are desirable for dechlorination to occur.

Manganese (mg/L) 0.00552 19.3 19.2 12.5 10.5 An increase in manganese concentrations
can indicate that groundwater is sufficiently
reducing for anaerobic dechlorination to

occur.
Dissolved Iron 0.0312 0.13 21.9 7.27 5.46 See discussion below.
(mg/L)

Sulfate (mg/L) 9.53 117 12 0.289 1.11 Depleted concentrations of sulfate relative to
background indicate that the groundwater is
sufficiently reducing for anaerobic
dechlorination to occur. Abundant sulfate and
iron can promote FeS formation and abiotic
reduction of TCE.

Sulfide (mg/L) 0.0142 0.112 0.01971J 0.258 0.032 | Low concentrations could indicate that FeS
minerals have been formed.

Nitrate (mg/L) 0.0357 0.0302B | 0.0976 0.0656 | 0.0416 | A nitrate level of <1.0 mg/L is desirable for
dechlorination.

pH 6.58 7.11 6.79 6.97 7.07 pH values are within the acceptable range

(6 to 8) for reductive dechlorination.

*VFAs include acetic acid, butyric acid, formic acid, lactic acid, propionic acid, and pyruvic acid.

Dissolved Iron: 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 either exceeded the range of
the test kit (3.3 mg/L) or were close to the maximum concentration, which, along with the addition of ferrous iron during the
injections and the reducing conditions of the groundwater environment, indicate that most of the dissolved iron concentration is
likely to be in the ferrous form of iron. The lack of evidence of ferric iron being present indicates that groundwater is sufficiently
reducing for anaerobic dechlorination to occur. Elevated ferrous iron can promote FeS formation and abiotic reduction of TCE.
Notes:

B = The analyte was detected in the associated method and/or calibration blank.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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4.4 Downgradient Groundwater Results

Based on the positive results of the first three rounds of groundwater monitoring at the planned
performance monitoring wells, groundwater samples were also collected from three groundwater
monitoring wells in the shallow aquifer to assess the influence of the EVO injections downgradient
of the anticipated target treatment zones. One groundwater sample was collected from shallow
aquifer monitoring wells AP-3744, AP-3747, and AP-3989 during September 2014. Analyte
concentration trends as compared to the most recent data (2012) are summarized in the following
subsections. CAH results for AP-3744, AP-3747, and AP-3989, as well as an updated
representation of the shallow TCE plume, are presented on Figure 4-1. An updated conceptual site
model/cross section is presented on Figure 4-5. Complete analytical results are presented in
Appendix B.

4.4.1 AP-3744
4.4.1.1 Chlorinated Aliphatic Hydrocarbons

AP-3744 is approximately 220 feet downgradient of the closest target treatment zone, AP-3983.
TCE concentrations in groundwater have remained relatively stable since September 2012. All
other CAH concentrations have remained stable, with the exception of cis-1,2-DCE, which has
slightly increased. These results indicate that as of September 2014, reductive dechlorination
resulting from upgradient injections is not occurring at AP-3744. A comparison of the September
2012 and 2014 CAH concentrations at AP-3744 is provided in Table 4-7.

Table 4-7: AP-3744 Chlorinated Aliphatic Hydrocarbon Results

Analyte
(ng/L) MCL | September 2012 | September 2014 Comments
PCE 5 04U 03317 Concentrations are below the MCL of 5 pg/L.
TCE 5 42 47.2 Concentration is stable.
cis-1.2-DCE 70 15 137 (S)?%lét énizrzi(s; ri?;l;d indicate that some dechlorination
trans-1,2-DCE 100 0.387J 0.82 Concentration is stable.
1,1-DCE 7 02U 03U 1,1-DCE is not present.
Vinyl chloride 2 0.8U 03U Vinyl chloride is not present.
Ethene NA 0.64 U 0.118U Ethene is not present.
Notes:

J = The analyte was positively identified: the associated value is the approximate concentration of the analyte in the sample.
MCL = maximum contaminant level

NA = Not available

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold values indicate the result exceeded the MCL
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4.4.1.2 Geochemical Parameters

The geochemical parameters measured at AP-3744 indicate that the groundwater environment is
not sufficiently anaerobic to promote reductive dechlorination. The following results were
observed for the geochemical parameters at AP-3744. A summary of the results observed for the
geochemical parameters at AP-3744 is provided in Table 4-8.

Table 4-8: AP-3744 Geochemical Parameter Results

September
Analyte 2014 Comments
ORP (mV) 6.4 Positive value indicates that conditions are not reduced enough for dechlorination to
occur.
TOC (mg/L) 1.01B Insufficient carbon and energy source to drive dechlorination (>20 mg/L is
considered sufficient).

VFAs* (ng/L) 40U -80U | Indicates that EVO distribution did not reach AP-3744. VFAs are a degradation
product of EVO, and concentrations of VFAs greater than 10,000 to 20,000 ug/L
are a good indicator of sufficient EVO distribution at a given location.

Methane (pg/L) 1.04B Levels greater than 1,000 pg/L are an indicator of highly reducing conditions, and
are desirable for dechlorination to occur.

Dissolved Iron 0.02U Ferrous iron was measured at 0.0 mg/L using a field test kit, indicating that

(mg/L) conditions are not sufficiently reduced.

Sulfate (mg/L) 13.1 The presence of sulfate indicates that the groundwater is insufficiently reduced for
anaerobic dechlorination to occur.

Sulfide (mg/L) 0.0193 U Lack of sulfide is consistent with the presence of sulfate.

Nitrate (mg/L) 0.394 A nitrate level of <1.0 mg/L is desirable for dechlorination.

pH 7.08 pH value is within the acceptable range (6 to 8) for reductive dechlorination.

* VFAs include acetic acid, butyric acid, formic acid, lactic acid, propionic acid, and pyruvic acid.
Notes:

B = The analyte was detected in the associated method and/or calibration blank.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

4.4.2 AP-3747
4.4.2.1 Chlorinated Aliphatic Hydrocarbons

AP-3747 is approximately 375 feet downgradient of the closest target treatment zone, AP-3983.
TCE concentrations in groundwater have increased since September 2012. All other CAH
concentrations have remained stable, with the exception of cis-1,2-DCE, which has slightly
increased. When compared with only the 2012 result, it appears as if the TCE concentration is
rapidly increasing at AP-3747. However, the TCE concentrations from 2010 and 2011 were 680
and 600 micrograms per liter (ug/L), respectively. It is likely that the results from 2012 represented
an anomalously low result, and it does not seem likely that the TCE plume is expanding. These
results indicate that as of September 2014, reductive dechlorination resulting from upgradient
injections is not occurring at AP-3747. A comparison of the September 2012 and 2014 CAH
concentrations at AP-3747 is provided in Table 4-9.
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Table 4-9: AP-3747 Chlorinated Aliphatic Hydrocarbon Results

Analyte September September
(ng/L) MCL 2012 2014 Comments
PCE 5 0.877J 1.96 Concentrations are below the MCL of 5 pg/L.
Concentration has increased from 2012 value, but
TCE 5 88 209 the 2012 value is suspiciously low compared to
2010 and 2011 sample results.
cis-1,2-DCE 70 5.1 13.4 Likely related to increase in TCE concentration.
trans-1,2-DCE 100 1.7 3.17 Concentration is stable.
1,1-DCE 7 0.337] 0.79 Concentration is stable.
Vinyl chloride 2 08U 03U Vinyl chloride is not present.
Ethene NA 0.64 U 0.119U Ethene is not present.
Notes:
J = The analyte was positively identified: the associated value is the approximate concentration of the analyte in the
sample.

MCL = maximum contaminant level

NA = Not available

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
Bold values indicate the result exceeded the MCL

4.4.2.2 Geochemical Parameters

The geochemical parameters measured at AP-3747 indicate that the groundwater environment is
not sufficiently anaerobic to promote reductive dechlorination. The following results were
observed for the geochemical parameters at AP-3747. A summary of the results observed for the
geochemical parameters at AP-3747 is provided in Table 4-10.

Table 4-10: AP-3747 Geochemical Parameter Results

September

Analyte 2014 Comments
ORP (mV) 250.3 High value indicates that conditions are very oxidizing.
TOC (mg/L) 0.859 B Insufficient carbon and energy source to drive dechlorination (>20 mg/L is considered

sufficient).

VFAs* (ng/L) 40U —-80U | Indicates that EVO distribution did not reach AP-3747. VFAs are a degradation product
of EVO, and concentrations of VFAs greater than 10,000 to 20,000 pg/L are a good
indicator of sufficient EVO distribution at a given location.

Methane (pg/L) 0.0961 B Levels greater than 1,000 pg/L are an indicator of highly reducing conditions, and are
desirable for dechlorination to occur.

Dissolved Iron 0.02U The lack of ferrous iron is an indication that conditions are not sufficiently reduced for
(mg/L) dechlorination to occur.
Sulfate (mg/L) 11.4 The presence of sulfate indicates that the groundwater is insufficiently reduced for
anaerobic dechlorination to occur.
Sulfide (mg/L) 0.0193 U Lack of sulfide is consistent with the presence of sulfate.
Nitrate (mg/L) 0.334 A nitrate level of <1.0 mg/L is desirable for dechlorination.
pH 7.60 pH value is within the acceptable range (6 to 8) for reductive dechlorination.

* VFAs include acetic acid, butyric acid, formic acid, lactic acid, propionic acid, and pyruvic acid.
Notes:

B = The analyte was detected in the associated method and/or calibration blank.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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4.4.3 AP-3989
4.4.3.1 Chlorinated Aliphatic Hydrocarbons

AP-3989 is approximately 100 feet downgradient of the closest target treatment zone, AP-3983.
Current groundwater results indicate that reductive dechlorination is occurring at AP-3989.
A comparison of the September 2012 and 2014 CAH concentrations at AP-3989 is provided in
Table 4-11.

Table 4-11: AP-3989 Chlorinated Aliphatic Hydrocarbon Results

A(::Z/l{t)e MCL Sepztg;gber Sepztgil‘l‘ber Comments
PCE 5 4.1 03U Decrease indicates that PCE is being dechlorinated.
TCE 5 610 2.47 Decrease indicates that TCE is being dechlorinated.
cis-1,2-DCE 70 83 1,250 Increase indicates that TCE is being dechlorinated.
trans-1,2-DCE 100 26 39.9 Increase indicates that TCE is being dechlorinated.
1,1-DCE 7 1.71 3.2 Not a primary dechlorination pathway.
Vinyl chloride 2 1.6U 8.71 Increase indicates that DCE is also being dechlorinated.
Ethene NA 064U 0368 1 ODCeCtﬁ:rtiig; indicates that complete dechlorination is
Notes:

J = The analyte was positively identified: the associated value is the approximate concentration of the analyte in the sample.
MCL = maximum contaminant level

NA = Not available

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold values indicate the result exceeded the MCL
4.4.3.2 Geochemical Parameters

The geochemical parameters measured in groundwater at AP-3989 indicate that the groundwater
environment is sufficiently anaerobic for reductive dechlorination to occur. A summary of the
results observed for the geochemical parameters at AP-3989 is provided in Table 4-12.
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Table 4-12: AP-3989 Geochemical Parameter Results

September
Analyte 2014 Comments
ORP (mV) -119 Value less than -100 indicates that conditions are sufficiently reduced for
dechlorination to occur.
TOC (mg/L) 63.3 Sufficient carbon and energy source to drive dechlorination (>20 mg/L is considered
sufficient).
VFAs" — primarily 116,000 VFAs are a degradation product of EVO, and concentrations of VFAs greater than
acetic acid (ug/L) 10,000 to 20,000 pg/L are a good indicator of sufficient EVO distribution at a given
location.
Methane (pg/L) 1,700 Levels greater than 1,000 pg/L are an indicator of highly reducing conditions and are
desirable for dechlorination to occur.
Dissolved Iron 325 See discussion below.
(mg/L)
Sulfate (mg/L) 0.1U The lack of sulfate indicates that the groundwater is sufficiently reduced for
dechlorination to occur.
Sulfide (mg/L) 0.0304 Low concentrations could indicate that FeS minerals have been formed.
Nitrate (mg/L) 0.228 A nitrate level of <1.0 mg/L is desirable for dechlorination.
pH 7.43 pH value is within the acceptable range (6 to 8) for reductive dechlorination.

* VFAs include acetic acid, butyric acid, formic acid, lactic acid, propionic acid, and pyruvic acid.

Dissolved Iron: 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 exceeded the range of the
test kit (3.3 mg/L), which, along with the addition of ferrous iron during the injections and reducing conditions, indicate that most
of the dissolved iron concentration is likely to be in the ferrous form of iron. The lack of evidence of ferric iron being present
indicates that groundwater is sufficiently reducing for anaerobic dechlorination to occur. Elevated ferrous iron can promote FeS
formation and abiotic reduction of TCE.

Notes:

B = The analyte was detected in the associated method and/or calibration blank.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

4.5 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 DQE report includes
samples from the quarterly monitoring at CG039, as well as samples from the 2014 groundwater
monitoring event DA089 and CG039, and the DA089 treatability study. The following summary
highlights the DQE findings:

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

e 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.
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e 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.

e 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 and/or during
sample collection.

e 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.

e 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.

e 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.

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

e 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.

e MS/MSD recovery exceedances were observed for Methods SW9060 (TOC) and SW8260C
(VOCs); three 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 is a discussion of the conclusions drawn for each target treatment zone and for the
treatability study as a whole.

5.1 AP-4550 (EVO Injection in Shallow Aquifer)

Conclusions for AP-4550 are as follows:

e Geochemical parameters indicate that the injection of EVO has proven effective in generating
anaerobic conditions necessary for reductive dechlorination in the shallow aquifer.

e Concentrations of TCE in groundwater at monitoring well AP-4550 have been reduced by over
99 percent when compared to the 2013 baseline concentrations.

e High concentrations of TCE daughter products, primarily cis-1,2-DCE and vinyl chloride,
were generated at AP-4550 and have since decreased by more than half indicating that the
microbial consortium present appears to be capable of facilitating complete dechlorination.

5.2 AP-3983R (EVO and Ferrous Sulfate Injection in Shallow Aquifer)

Conclusions for AP-3983R are as follows:

e Geochemical parameters indicate that the injection of EVO and ferrous sulfate has proven
effective in generating anaerobic conditions necessary for reductive dechlorination in the
shallow aquifer.

e Concentrations of TCE in groundwater at monitoring well AP-3983R have been reduced by
over 99 percent when compared to the 2013 baseline concentrations.

e High concentrations of TCE daughter products, primarily cis-1,2-DCE and vinyl chloride, have
been generated at AP-3983R and have yet to decrease, however, ORP and TOC remain
favorable for dechlorination to proceed.

5.3 AP-4551 (EVO and Ferrous Sulfate Injection in Deep Perched Aquifer)

Conclusions for AP-4551 are as follows:

e Geochemical parameters indicate that the injection of EVO and ferrous sulfate has proven
effective in generating anaerobic conditions necessary for reductive dechlorination in the deep
perched aquifer. However, recent increases in ORP and a decrease in the TOC concentrations
may indicate that geochemical conditions are becoming less favorable to biodegradation of
TCE.

e Concentrations of TCE in groundwater at monitoring well AP-4551 have been reduced by over
99 percent when compared to the 2013 baseline concentrations.

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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e High concentrations of TCE daughter products, primarily cis-1,2-DCE and vinyl chloride,
were generated at AP-4551. Concentrations of cis-1,2-DCE have yet to decrease, but
concentrations of vinyl chloride appear to have started to decrease.

54 Downgradient Monitoring Wells AP-3744, AP-3747, and AP-3989

Conclusions for AP-3744, AP-3747, and AP-3989 are as follows:

e Because of greater-than-expected downgradient distribution of the substrate, concentrations of
TCE in groundwater at shallow monitoring well AP-3989 approximately 100 feet
downgradient of the AP-3983 injections were also reduced by over 99 percent.
Correspondingly, relatively high concentrations of the TCE daughter product, cis-1,2-DCE, as
well as low concentrations of vinyl chloride, have been generated.

e Monitoring wells AP-3744 and AP-3747, which are located further downgradient of the EVO
distribution area, have shown little indication of reducing conditions being generated and no
reduction in TCE concentrations.

5.5 Overall Treatability Study Conclusions

All three target treatment zones have shown generation of reducing conditions and substantial
reductions in TCE concentrations in groundwater. The following are the conclusions of the
treatability study, from implementation through the first year of monitoring:

e The use of sodium permanganate was not a viable treatment option because of the
heterogeneous natural oxidant demand results from across the site.

e Groundwater samples collected from injection wells prior to substrate injections indicated that
TCE concentrations within each target treatment zone were similar to each other and to
historical TCE concentrations (approximately 2,000 pg/L).

e The design of the treatability study was sufficient to distribute substrate over the majority of
the TCE “hotspot” as follows:

- The shallow aquifer readily accepted the injection of EVO substrate at rates between 15 to
35 gallons per minute (gpm) with an observed distribution (in the downgradient direction)
of between 90 and 130 feet. Because of lack of crossgradient monitoring locations,
observations of lateral distribution of EVO substrate were limited to the 15 feet between
the injection wells at each target treatment zone. Lateral distribution of EVO substrate was
at least 15 feet.

- The deep perched aquifer consists of partially interconnected silty sand and gravel lenses
within a basal till/weathered bedrock; and based on the variability of the achievable
injection rates into the deep perched aquifer (1 to 28 gpm), it is likely that preferential flow
pathways significantly control the distribution substrate. Because of the lack of monitoring
locations within the deep perched aquifer, observations of lateral distribution of EVO
substrate were limited to the 15 feet between the injection wells at each target treatment
zone. Lateral distribution of EVO substrate was at least 15 feet.
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e Geochemical parameters indicate that both the EVO and the EVO and ferrous sulfate injections
have generated the anaerobic conditions necessary for reductive dechlorination. There is some
indication within the deep perched aquifer, such as increasing ORP and decreasing TOC
concentrations, that geochemical conditions in the deep perched aquifer are becoming less
favorable to biodegradation of TCE.

e Boththe EVO (AP-4550) and the EVO and ferrous sulfate (AP-3983R and AP-4551) injections
have resulted in the TCE concentration at each performance monitoring well being reduced by
over 99 percent (current TCE concentrations are slightly above the MCL of 5 ng/L—see
Tables 4-1, 4-3, and 4-5). Additionally, TCE concentrations were also reduced by over
99 percent at a shallow downgradient monitoring well (AP-3989) that is located approximately
100 feet downgradient of the nearest shallow injection wells.

e ERD appears to be the primary method of dechlorination, even in areas where EVO and ferrous
sulfate were injected. While BiRD may also be occurring, various lines of evidence that
indicate that it is occurring to a significantly lesser degree (if at all) than ERD include the
following:

- Geochemical reactions that occur during BiRD do not produce daughter products.

- High concentrations of TCE daughter products have been produced at all three target
treatment zones corresponding to the substantial decrease in TCE concentrations.
(Geochemical reactions that occur during BiRD do not create daughter products.)

- Concentrations of TCE daughter products have begun to decrease at AP-4550 (EVO only
injection), indicating that an appropriate microbial population and reducing conditions are
present for complete reduction of CAHs.

e Concentrations of TCE daughter products have not yet begun to decrease at AP-3983R and
AP-4551 (EVO and ferrous sulfate injection). It is likely that the addition of ferrous sulfate to
the subsurface environment has slowed the development of reducing conditions. However, the
results at AP-4550 indicate that the appropriate microbial population is present in the
subsurface for complete reduction of CAHs, and reduction of TCE daughter products is
anticipated at both AP-3983R and AP-4550. The production of vinyl chloride and ethene at all
three target treatment zones also indicates that a microbial consortium is present that is capable
of facilitating complete dechlorination.

e EVO-only injections appear to be more successful in the short term at reducing concentrations
of TCE and TCE daughter products than the EVO + ferrous sulfate mixture used during the
treatability study.
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6.0 RECOMMENDATIONS
Based on the results of this treatability study report, the following actions are recommended:

e Two years of annual groundwater monitoring (2015 and 2016) to assess potential rebound of
TCE concentrations, degradation of TCE daughter products, and persistence of reducing
groundwater conditions. The annual groundwater monitoring at CG039 will be modified to
better monitor the progress of the treatability study. All requirements of the 2011 Memorandum
to the Site File for OUB/Poleline Road Disposal Area (Memo to Site File) will continue to be
monitored. Analytical and field parameters will be added as necessary so that the treatability
study wells (AP-3744, AP-3747, AP-3983R, AP-3989, AP-4550, and AP-4551) continue to be
monitored as outlined in Table 18-1 of the Work Plan. The annual sampling will be modified
as follows:

- Five wells will be sampled annually as prescribed by the Memo to Site File: AP-3748,
AP-4344, AP-4353, AP-5246, and AP-5683 (AP-4019R).

- Two wells identified for annual sampling in the Memo to Site File will still be sampled,
although for the treatability study parameters listed in Table 18-1 of the Work Plan:
AP-3747 and AP-4550.

- Two wells identified as Sentinel Wells to be sampled in the year preceding the Five-Year
Review (2017) will also be sampled in 2015 and 2016 for the treatability study parameters
listed in Table 18-1 of the Work Plan: AP-3744 and AP-3989.

- Three wells that are not identified to be sampled in the Memo to Site File, either annually
or every 5 years, will be sampled in 2015 and 2016 for the treatability study parameters
listed in Table 18-1 of the Work Plan: AP-3983R, AP-4525, and AP-4551.

e The 2015 and 2016 groundwater monitoring work plans will formally outline this plan.

e The monitoring results from the seven wells (AP-3744, AP-3747, AP-3983R, AP-3989,
AP-4525, AP-4550, and AP-4551) to be sampled for the treatability study parameters will be
reported in a distinct section of the annual groundwater monitoring report.
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NOTES:

1. Coordinate System: UTM Zone 6, WGS84, meters.

2. Bold = regulatory exceedance when compared against
RAO or MCL, EPA 40 CFR 141/143, ADEC 18AAC75, and
ADEC 18AAC80. Cleanup Levels TCE =5 pg/L (MCL);
PCE = 5 pg/L (MCL); cis-1,2-DCE =70 pg/L (MCL);
1,1-DCE = 7 pg/L (MCL); trans-1,2-DCE = 100 pg/L (MCL)
Vinyl chloride = 2 pug/L (MCL)

3. Groundwater plume contoured using September 2014 TCE
groundwater data where available. In the absence of
September 2014 data, the most recent TCE groundwater
result was used.

4. DCE = dichloroethene
J = The analyte was positively identified: the associated
numerical value is the approximate concentration of the
analyte in the sample.

MCL = maximum contaminant level

PCE = tetrachloroethene

TCE = trichloroethene

U = The analyte was analyzed for, but was not detected above
the reported sample quantitation limit.

ug/L = micrograms per liter

L

AP-4551
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cis-1,2- trans-1,2-
Date PCE TCE DCE 1,1-DCE DCE
10/15/2009 1810
o 8/15/2013 5 2300 113 10.4 9.59
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\é" 1/16/2014 2.42 1190 730 4.76 14.2
37 4/15/2014 3U 14.7 2370 15.2 24.1
& 9/10/2014 0.3U 8.43 2520 16.7 28.2
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and professional judgement. Therefore, the contaminated zones and geologic
features depicted in this figure should be used only for conceptual purposes.

pg/L = micrograms per liter

CONCEPTUAL SITE MODEL

Treatability Study Report
CGO039 - Poleline Road Disposal Area
Joint Base Elmendorf-Richardson, Alaska

Figure

4-5




Appendix A
Field Documentation




This page intentionally left blank.



Appendix A-1
Soil Boring Logs and Well Completion Diagrams
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‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

¢

BORING NUMBER:

G039-AP-3983R SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668400.78

EASTING (NAD83 SPZN4 feet):1708835.23

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.82 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/15/13 09:30

END

: 7/15/13 15:10 LOGGER : Seay/Horn

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

g =
2 38 8
Sk < w = 3
w2 > o &)
o n x £ S w I
o w= 1 <> PID o
=z = e b4
=) z e | (ppm) | &
o9 4 o
10}
0.0 ANAY
AAY
N1
AAY
N1
N1
N1
N1
AAY
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
5_| NAY
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
10_] A
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
N1
13.0 AAY
ol
p
15 “
ol
p
-
ol
18.0 b |
ol
p
20 “
ol
p
-
ol
23.0 b |
ol
p
25 “
ol
p
-
ol
28.0 b |
\d
O Y
i p
30 hd

SILT (OL), gray, low plasticity; fine,
dry, very soft, very loose.

SILTY GRAVEL (GM), gray, low
plasticity; fine, dry, very soft,
angular, loose.

SILTY GRAVEL (GM), grayish
brown, low plasticity; cobbles, dry,
very soft, angular, loose.

SILTY GRAVEL (GM), gray, low
plasticity; cobbles, dry, very soft,
angular, loose.

GRAVEL (GP), gray, cobbles, wet,
angular, loose.

Began with fines, ended with angular
gravel

groundwater encountered at 25 feet bgs

In water




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

¢

BORING NUMBER:

G039-AP-3983R SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668400.78

EASTING (NAD83 SPZN4 feet):1708835.23

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.82 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: --- START : 7/15/13 09:30 END : 7/15/13 15:10 LOGGER : Seay/Horn
11} =
zQ 38 o
o _ w s e
o5 g zx S SOIL DESCRIPTION
oo g| e i 2 SAMPLE ID
El e |2 z DRILLING AND
ES = $3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
o 8 [i4 © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
QD
i i GRAVEL (GP), gray, cobbles, wet,
i O Y angular, loose.(Soil Description
| b Repeated)
o
] e
_ \d
33.0 . '
i o GRAVEL (GP), grayish brown, fractured, some fines
i Y cobbles, dry, angular, loose.
i p
35 °
— * .
4 O
4 p
L 4
T ]
. \d
38.0 . ’
i o GRAVEL (GP), grayish brown,
i Y cobbles, dry, angular, loose.
i p
40 °
— * .
41.0 Y
| Boring terminated at 41 feet
45_]
50 |
55 |
60 |




PROJECT NUMBER: BORING NUMBER:

457958.09.JD.02 C$G039-IW-01-3983R SHEET 1 OF 2
‘ CH2MHILL
SOIL BORING LOG

PROJECT : JBER LOCATION : CG039
NORTHING (NAD83 SPZN4 feet):2668458.72 EASTING (NAD83 SPZN4 feet):1708849.70 DRILLING CONTRACTOR : GeoTek Alaska, Inc.
ELEVATION: 304.17 feet NAVD88 DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push
WATER LEVEL: --- START : 7/16/13 16:08 END : 7/17/13 18:00 LOGGER : Seay
w —
z 2 ] 10}
ow g wE e}
o % <>E zx S SOIL DESCRIPTION
cogl g |su T SAMPLE ID DRILLING AND
ES = $3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
a5 z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
o2 4 © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| o0 GRAVELLY SAND (SP), grayish rock fragments
| brown, coarse, dry, angular, loose.
5_]
10_] 10.0
i GRAVELLY SAND (SP), grayish rock fragments
| brown, coarse, dry, angular, loose.
15_| 15.0
i GRAVELLY SAND (SP), grayish rock fragments
| brown, coarse, moist, angular,
1 medium dense.
20 | 20.0
i GRAVELLY SAND (SP), grayish rock fragments, some clay, groundwater
| brown, low plasticity; coarse, moist, encountered at 20 feet bgs
| stiff, angular, very dense.
25 | 25.0
i GRAVELLY SAND (SP), gray, low rock fragments, silt lenses at 23 and 25
| plasticity; coarse, wet, soft, angular, feet bgs
| very dense.
— 1BQ2CG039-IW01398301-SO}0
30|




PROJECT NUMBER: BORING NUMBER:

457958.09.JD.02 C$G039-IW-01-3983R SHEET 2 OF 2
‘ CH2MHILL
SOIL BORING LOG

PROJECT : JBER LOCATION : CG039
NORTHING (NAD83 SPZN4 feet):2668458.72 EASTING (NAD83 SPZN4 feet):1708849.70 DRILLING CONTRACTOR : GeoTek Alaska, Inc.
ELEVATION: 304.17 feet NAVD88 DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push
WATER LEVEL: --- START : 7/16/13 16:08 END : 7/17/13 18:00 LOGGER : Seay
w —
z 2 ] 9]
ow g w e o
o £ 7z 3 SOIL DESCRIPTION
cogl g |su T SAMPLE ID DRILLING AND
ES = $3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
o9 o © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 30.0 GRAVELLY SAND (SP), gray, rock fragments, organic matter
i coarse, wet, angular, very dense.
B 1BQ2CG039-IW01398302-SOf0
35 | 35.0
i GRAVELLY SAND (SP), gray, weathered bedrock, rock fragments,
| coarse, wet, angular, very dense. organic matter
E 1pQ2cG039-1W01398303-S0}0
40 | 40.0
: Boring terminated at 41 feet
45_]
50 |
55 |
60 |




‘ CH2MHILL

457958.09.JD.02 G039-IW-01-4550 SHEET 1

PROJECT NUMBER: BORING NUMBER:
OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668396.00

EASTING (NAD83 SPZN4 feet):1708820.74 DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 305.69 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/19/13 13:16 END : 7/20/13 13:45

DEPTH BELOW
[GROUND SURFACE

INTERVAL
ft)

SAMPLE
RECOVERY (feet)

PID
(ppm)

GRAPHIC LOG

SOIL DESCRIPTION
SAMPLE ID
SOIL NAME, USCS GROUP SYMBOL, COLOR, DRILLING AND
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

o

0

5.0

10_]

10.0

15_]

15.0

20 |

20.0

25 |

25.0

30 ]

SANDY GRAVEL (GP), grayish Lead rod

brown, dry, loose.

SANDY GRAVEL (GP), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

Lots of fines, compact silt

SILTY SAND (SM), grayish brown,
low plasticity; fine, dry, soft,
rounded, loose.

GRAVELLY SILT (OL), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

rock fragments

GRAVEL (GP), grayish brown,
cobbles, wet, angular, loose.

rock fragments

GRAVEL (GP), grayish brown,
cobbles, wet, angular, loose.

rock fragments, groundwater
encountered at 25 feet bgs

LOGGER : Seay/Frame

LITHOLOGY NOTES




PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:
G039-IW-01-4550 SHEET 2 OF 2

‘ CH2MHILL

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668396.00

EASTING (NAD83 SPZN4 feet):

1708820.74

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 305.69 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: --- START : 7/19/13 13:16

END : 7/20/13 13:45

LOGGER : Seay/Frame

o =
zQ 38 o
ow 4 wE e}
DK S 2% 3 SOIL DESCRIPTION
22el Ee |3y I SAMPLE ID DRILLING AND
EST| ET|S3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
a5 z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
o2 4 © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 30.0 T SANDY GRAVEL (GP), grayish rock fragments, some oxidation, clays
| Y brown, low plasticity, moist, stiff, throughout interval
| b angular, dense.
L 4
a L)
_ \d
4 O Y
4 p
L 4
- .
_ \d
35 35.0 < B
i o SANDY GRAVEL (GP), grayish rock fragments, silty clay lenses
i « 0 brown, low plasticity; cobbles, moist, throughout interval, oxidation throughout
| b stiff, angular, dense.
L 4
4 e
— . 1BQ2CG039-IW01398303-S0}0
i )
L 4
T [ ]
_ \d
40 40.0 < B
i o SANDY GRAVEL (GP), grayish rock fragments, oxidation throughout
| Y brown, moist, angular, dense.
— "
4 e
— . 1BQ2CG039-IW01455003-SO} 1
i )
L 4
T [ ]
_ \d
45 45.0 « A
i Boring terminated at 45 feet
50 |
55 |
60_]




PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:

(IGO39-IW-01-4551 SHEET 1 OF 4

‘ CH2MHILL

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668393.37

EASTING (NAD83 SPZN4 feet):1708830.55

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 305.66 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: --- START : 7/22/13 10:00

END : 7/24/13 10:00

LOGGER : Seay/Frame

SOIL DESCRIPTION

PID

( ) SOIL NAME, USCS GROUP SYMBOL, COLOR,
ppm

MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH BELOW
(GROUND SURFACE
ft)
INTERVAL
ft)
SAMPLE
RECOVERY (feet)
GRAPHIC LOG

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

o

0 Y GRAVELLY SILT (OL), grayish
A brown, low plasticity; fine, dry, stiff,
ANAY rounded, loose.

N SILT (OL), grayish brown, low
A plasticity; fine, dry, stiff, rounded,
ANAY loose.

10_] 10.0 A
N SILT (OL), grayish brown, low
A plasticity; fine, dry, stiff, rounded,
ANAY loose.

15 15.0 ANAY
N GRAVELLY SILT (OL), grayish
ANAY brown, low plasticity; fine, dry, stiff,
ANAY rounded, loose.

20 20.0 ANAY
N GRAVELLY SILT (OL), grayish
ANAY brown, low plasticity; fine, dry, stiff,
ANAY rounded, loose.

25 25.0 ANAY
N GRAVELLY SILT (OL), grayish
ANAY brown, low plasticity; fine, dry, stiff,
ANAY rounded, loose.

30 | N

Lead rod

rock fragments

rock fragments

rock fragments

rock fragments

rock fragments




PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:

(IGO39-IW-01-4551 SHEET 2 OF 4

‘ CH2MHILL

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668393.37

EASTING (NAD83 SPZN4 feet):1708830.55

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 305.66 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: --- START : 7/22/13 10:00

END : 7/24/13 10:00

LOGGER : Seay/Frame

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

w —
zQ 38 o
9k 2 W S SOIL DESCRIPTION
B2 | = |zx o
3 x & S w T
EST| ET|S3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
&5 Z 8 (ppm) | & MOISTURE CONTENT, RELATIVE DENSITY OR
[a) 8 o o CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 30.0 T GRAVEL (GP), gray, cobbles, wet,
| Y angular, loose.
— "
1 [ ]
_ \d
i <0
i p
L 4
- .
_ \d
35 35.0 < B
i J GRAVEL (GP), gray, cobbles, wet,
| Y angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
- .
_ \d
40 40.0 < B
i o GRAVEL (GP), grayish brown,
i Y cobbles, wet, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
45 45.0
i GRAVELLY SAND (SP), grayish
| brown, cobbles, dry, angular, loose.
50_| 50.0 R
i o SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
- .
_ \d
55 55.0 < B
i J SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
60 o A

rock fragments

rock fragments

rock fragments, some fines

rock fragments

rock fragments

rock fragments




PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:

(IGO39-IW-01-4551 SHEET 3 OF 4

‘ CH2MHILL

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668393.37

EASTING (NAD83 SPZN4 feet):1708830.55

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 305.66 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: --- START : 7/22/13 10:00

END : 7/24/13 10:00

LOGGER : Seay/Frame

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

w —
zQ 38 o
9k 2 W S SOIL DESCRIPTION
B2 | = |zx o
3 x & S w T
EST| ET|S3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
&5 Z 8 (ppm) | & MOISTURE CONTENT, RELATIVE DENSITY OR
[a) 8 o o CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 60.0 o SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
1 [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
65 65.0 < B
i J SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
70 70.0 < B
i J SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
75 75.0 < B
i J SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
80 80.0 < B
i J SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
85 85.0 < B
i J SANDY GRAVEL (GP), grayish
i Y brown, cobbles, dry, angular, loose.
— "
- [ ]
_ \d
i <0
i p
L 4
— [ ]
_ \d
90 o A

rock fragments

rock fragments

rock fragments

rock fragments

rock fragments

rock fragments




0 CH2MHILL

PROJECT NUMBER: BORING NUMBER:
457958.09.JD.02 (IGO39-IW-01-4551 SHEET 4 OF 4

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668393.37 EASTING (NAD83 SPZN4 feet):1708830.55 DRILLING CONTRACTOR : GeoTek Alaska, Inc.
ELEVATION: 305.66 feet NAVD88 DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push
WATER LEVEL: - START : 7/22/13 10:00 END : 7/24/13 10:00 LOGGER : Seay/Frame
w —
z 2 ] 9]
ow g w e o
DK S 2% 3 SOIL DESCRIPTION
13|l ze |2 g SAMPLE ID DRILLING AND
EST| ET|S3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
a? 4 © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 90.0 T SANDY GRAVEL (GP), grayish rock fragments, sand lense bottom
| Y brown, cobbles, dry, angular, loose. interval, moisture at 93 feet bgs
2
N o
— e
_ \d
] O Y
_ 2
L 4
— e
_ \d
95_| .0
. 2
96.0 .
] Boring terminated at 96 feet
100_|
105 |
110_|
115_|
120 ]




PROJECT NUMBER: BORING NUMBER:

457958.09.JD.02 C$039-IW-02-3983R SHEET 1 OF 2
‘ CH2MHILL
SOIL BORING LOG

PROJECT : JBER LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668464.46 EASTING (NAD83 SPZN4 feet):1708836.71 DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.30 feet NAVD88 DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: --- START : 7/18/13 13:12 END : 7/19/13 09:50 LOGGER : Seay

SOIL DESCRIPTION
SAMPLE ID
SOIL NAME, USCS GROUP SYMBOL, COLOR, DRILLING AND

MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

PID
(ppm)

DEPTH BELOW
(GROUND SURFACE
ft)
INTERVAL
ft)
SAMPLE
RECOVERY (feet)
GRAPHIC LOG

o

0 N SILT (OL), grayish brown, low
Y plasticity; fine, dry, stiff, rounded,
A dense.

N SILT (OL), grayish brown, low
A plasticity; fine, dry, stiff, rounded,
AN dense.

10 10.0 ANAY
N SILT (OL), grayish brown, low
A plasticity; fine, dry, stiff, rounded,
A dense.

15_| 15.0 A
o GRAVEL (GP), grayish brown, rock fragments
i Y coarse, moist, angular, loose.

20 | 20.0 A
o SANDY GRAVEL (GP), gray, rock fragments, groundwater

i « 0 cobbles, wet, rounded, loose. encountered at 20 feet bgs

25 | 25.0 A
o SANDY GRAVEL (GP), gray, rock fragments

i Y cobbles, wet, rounded, loose.

30 ] < A




PROJECT NUMBER: BORING NUMBER:

457958.09.JD.02 C$039-IW-02-3983R  SHEET 2 OF 2
‘ CH2MHILL
SOIL BORING LOG

PROJECT : JBER LOCATION : CG039
NORTHING (NAD83 SPZN4 feet):2668464.46 EASTING (NAD83 SPZN4 feet):1708836.71 DRILLING CONTRACTOR : GeoTek Alaska, Inc.
ELEVATION: 304.30 feet NAVD88 DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push
WATER LEVEL: --- START : 7/18/13 13:12 END : 7/19/13 09:50 LOGGER : Seay
w —
z 2 ] 9]
ou 4 w s o]
o g g 2% 2 SOIL DESCRIPTION
cng|l kg |su T SAMPLE ID DRILLING AND
ES = $3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
a2 4 O | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
1 300 L SANDY GRAVEL (GP), gray,
i Y cobbles, wet, rounded, loose.
2
N o
- e
_ \d
i <0
_ 2
L 4
- e
_ \d
35 35.0 B
] ’ SANDY GRAVEL (GP), grayish
| Y brown, cobbles, dry, rounded, loose.
2
N o
E e
_ \d
i <0
_ 2
L 4
- e
_ \d
40 | 40.0 B
i Boring terminated at 40 feet
45 ]
50 |
55 |
60 ]




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:
G039-IW-02-4550 SHEET

1

OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668386.41

EASTING (NAD83 SPZN4 feet):1708831.85

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 305.44 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/26/13 14:00

END : 7/27/13 09:00 LOGGER : Seay

DEPTH BELOW
[GROUND SURFACE

INTERVAL
ft)

SAMPLE
RECOVERY (feet)

PID
(ppm)

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

o

0

5.0

10_]

10.0

15_]

15.0

20 |

20.0

25 |

25.0

30 ]

SILT (OL), gray, low plasticity; fine,
dry, soft, rounded, loose.

GRAVELLY SILT (OL), gray, low
plasticity; fine, dry, soft, angular,
loose.

GRAVELLY SILT (OL), gray, low
plasticity; fine, dry, soft, angular,
loose.

GRAVELLY SILT (OL), gray, low
plasticity; fine, dry, soft, angular,
loose.

SILTY SAND (SM), orangeish
brown, low plasticity; fine, moist,
soft, rounded, loose.

GRAVEL (GP), gray, cobbles, wet,
angular, loose.

rock fragments

rock fragments

rock fragments

groundwater encountered at 23 feet bgs

rock fragments, some fines




0 CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

G039-IW-02-4550 SHEET 2 OF 2

(I BORING NUMBER:

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668386.41

EASTING (NAD83 SPZN4 feet):1708831.85

ELEVATION: 305.44 feet NAVD88

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/26/13 14:00

END : 7/27/13 09:00 LOGGER : Seay

o =
zQ 38 o
S 2 g 9
o5 g zx o SOIL DESCRIPTION
el ze |EE g SAMPLE ID DRILLING AND
EST| ET|S3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
o 8 [i4 O | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
QD
30.0 N GRAVELLY SILT (OL), gray, low rock fragments
T N1 . e .
| AAY plasticity; fine, wet, soft, rounded,
ANAY medium dense.
T N1
N1
— N1
AAY
— N1
N1
N1
T N1
N1
— N1
N1
— N1
N1
- NAY
35 35.0 NAY
i SILTY GRAVEL (GM), grayish rock fragments
| brown, low plasticity; cobbles, moist,
| hard, angular, loose.
L
— 1$Q2CG039-IW02-455101-SG0
7 -
40 | 40.0 |
i SILTY GRAVEL (GM), grayish rock fragments
| brown, low plasticity; cobbles, dry,
| hard, angular, loose.
L
7 -
45 | 450
i Boring terminated at 45 feet
50 |
55 |
60_]




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

G039-IW-02-4551

BORING NUMBER:
SHEET

1

OF 4

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668385.33

EASTING (NAD83 SPZN4 feet):1708842.58

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.64 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/24/13 14:29

END : 7/26/13 09:10 LOGGER : Seay

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID DRILLING AND

LITHOLOGY NOTES

w =
z 2 3 )
Sk 2 w > S
= S o
2 x & S w T
S E- |53 | PPz
] z e | (ppm) | &
(=) 4 ©
(O]

0.0
5 5.0
10_| 10.0
15 | 15.0
20| 20.0
25 | 25.0
30 ]

GRAVELLY SILT (OL), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

SILTY GRAVEL (GM), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

SILTY GRAVEL (GM), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

GRAVELLY SILT (OL), gray, low
plasticity; cobbles, dry, soft, angular,
loose.

SILTY GRAVEL (GM), grayish
black, low plasticity; cobbles, moist,
soft, angular, loose.

SILTY GRAVEL (GM), grayish
black, low plasticity; cobbles, wet,
soft, angular, loose.

rock fragments, lead rod

rock fragments

rock fragments

rock fragments

rock fragments

rock fragments




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:
G039-IW-02-4551

SHEET 2 OF 4

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668385.33

EASTING (NAD83 SPZN4 feet):1708842.58

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.64 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/24/13 14:29

END : 7/26/13 09:10

LOGGER : Seay

DEPTH BELOW
[GROUND SURFACE

ft)
INTERVAL
ft

SAMPLE
RECOVERY (feet)

PID
(ppm)

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

35 ]

w
©
o

35.0

40 ]|

40.0

45 |

45.0

50 ]

50.0

55

55.0

60 |

SILTY GRAVEL (GM), gray, low
plasticity; cobbles, moist, soft,
angular, loose.

GRAVELLY SILT (OL), grayish
brown, low plasticity; cobbles, moist,
soft, angular, loose.

GRAVELLY SILT (OL), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

GRAVELLY SILT (OL), grayish
brown, low plasticity; cobbles, dry,
soft, angular, loose.

GRAVEL (GP), grayish brown,
cobbles, dry, angular, loose.

GRAVEL (GP), grayish brown,
cobbles, dry, angular, loose.

rock fragments

rock fragments

rock fragments

rock fragments

rock fragments

rock fragments




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:
G039-IW-02-4551

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : JBER LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668385.33 EASTING (NAD83 SPZN4 feet):1708842.58 DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.64 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/24/13 14:29

END : 7/26/13 09:10

LOGGER : Seay

w —
z 2 ] 10}
ow g wE e}
o % <>E zx S SOIL DESCRIPTION
ool ze |25 g SAMPLE ID DRILLING AND
EST| ET|S3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
o 8 o © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 60.0 o SILTY GRAVEL (GM), grayish rock fragments
| brown, low plasticity; cobbles, dry,
| b hard, angular, loose.
L
N ol
i )
L
: i
65 65.0 4|
1 e6.0
i ¥ SILTY GRAVEL (GM), grayish rock fragments
| brown, low plasticity; cobbles, dry,
| b hard, angular, loose.
-
N ol
] b
70 70.0 n
i o SILTY GRAVEL (GM), grayish rock fragments
| brown, low plasticity; fine, dry, hard,
| b angular, loose.
L
N ol
] )
L
: i
75 75.0 4|
i o SANDY GRAVEL (GP), grayish rock fragments
| Y brown, coarse, dry, angular, loose.
— "
b .
_ \d
4 O Y
i p
L 4
- .
_ \d
80 80.0 < B
i o SANDY GRAVEL (GP), grayish rock fragments
| Y brown, coarse, dry, angular, loose.
— "
1 [ ]
_ \d
4 O Y
4 p
L 4
T [ ]
_ \d
85 85.0 < B
i o SANDY GRAVEL (GP), grayish rock fragments
| Y brown, fine, dry, angular, loose.
— "
1 [ ]
_ \d
4 O Y
4 p
L 4
T [ ]
_ \d
90 o A




0 CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:
G039-IW-02-4551

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668385.33

EASTING (NAD83 SPZN4 feet):1708842.58

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.64 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/24/13 14:29

END : 7/26/13 09:10

LOGGER : Seay

o =
zQ 3 o
o w ) w = [e]
o g Z z % 3 SOIL DESCRIPTION
o2g|l re|syu T SAMPLE 1D DRILLING AND
E2 | BT |$3 |,PD ] g | SOILNAME USCS GROUP SYMBOL, COLOR,
85 | z o | (pm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
=l @ © | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
QD
| 90.0 T SANDY GRAVEL (GP), grayish weathered bedrock
| Y brown, fine, moist, angular, loose.
N '
1 925 . @
] Boring terminated at 92.5 feet
95 |
100_|
105 |
110_|
15|
120 ]




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02 C

BORING NUMBER:

G039-ROI-3983R SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668461.31

EASTING (NAD83 SPZN4 feet):1708843.09

DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.25 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/15/13 16:42

END : 7/16/13 15:00

LOGGER : Seay

DEPTH BELOW
[GROUND SURFACE

INTERVAL
ft)

SAMPLE
RECOVERY (feet)

PID
(ppm)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

10_]

15_]

20_]

25_]

30 ]

o

0

8.0

13.0

18.0

23.0

P NIRRT

SILT (OL), grayish black, low
plasticity; fine, moist, soft, rounded,
loose.

SILTY GRAVEL (GM), grayish
brown, low plasticity; fine, dry, soft,
rounded, loose.

SANDY GRAVEL (GP), grayish
brown, fine, dry, rounded, loose.

SANDY GRAVEL (GP), grayish
brown, fine, dry, rounded, loose.

SANDY GRAVEL (GP), grayish
brown, fine, dry, rounded, loose.

Some small rock gravel (less than 1 mm)

Angular rock fragments, some moisture

Some moisture, angular rock fragments

Some moisture and angular cobbles




PROJECT NUMBER: BORING NUMBER:

457958.09.JD.02 (GG039-ROI-3983R SHEET 2 OF 2
‘ CH2MHILL
SOIL BORING LOG

PROJECT : JBER LOCATION : CG039
NORTHING (NAD83 SPZN4 feet):2668461.31 EASTING (NAD83 SPZN4 feet):1708843.09 DRILLING CONTRACTOR : GeoTek Alaska, Inc.
ELEVATION: 304.25 feet NAVD88 DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push
WATER LEVEL: --- START : 7/15/13 16:42 END : 7/16/13 15:00 LOGGER : Seay
w —
z 2 ] 9]
ow g w e o
DK S 2% 3 SOIL DESCRIPTION
eee| Fe |3y T SAMPLE ID DRILLING AND
ES = $3 PID | & SOIL NAME, USCS GROUP SYMBOL, COLOR,
=] z S | (epm) | & | MOISTURE CONTENT, RELATIVE DENSITY OR LITHOLOGY NOTES
a? 4 O | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(O]
| 30.0 W SANDY GRAVEL (GC), grayish rock fragments, some clay, angular rock
| brown, low plasticity; coarse, wet, fragments
| ’/ stiff, angular, dense.
35 | 35.0 /é

Boring terminated at 35 feet

40_|

45_ |

50 |

55 |

60 |




‘ CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:

CG039-ROI-4550 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668461.31

EASTING (NAD83 SPZN4 feet):1708843.09 DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.25 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/11/13 16:45 END : 7/13/13 15:45 LOGGER : Seay/Frame/Horn

DEPTH BELOW
[GROUND SURFACE

INTERVAL
ft)

SAMPLE
RECOVERY (feet)

PID
(ppm)

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

10_]

15_]

20_]

25_]

30 ]

o

0

8.0

18.0

23.0

28.0

SILT (OL), gray, low plasticity, very
soft.

SILTY GRAVEL (GM), gray, low
plasticity; cobbles, very soft,
angular.

GRAVELLY SILT (OL), gray, low
plasticity; cobbles, dry, very soft,
angular.

SANDY GRAVEL (GP), grayish
black, cobbles, moist, angular.

SANDY GRAVEL (GP), grayish
black, cobbles, moist, angular.

Lots of fines, some brown gravels

groundwater encountered at 23 feet bgs




0 CH2MHILL

PROJECT NUMBER:
457958.09.JD.02

BORING NUMBER:

CG039-ROI-4550 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : JBER

LOCATION : CG039

NORTHING (NAD83 SPZN4 feet):2668461.31

EASTING (NAD83 SPZN4 feet):1708843.09 DRILLING CONTRACTOR : GeoTek Alaska, Inc.

ELEVATION: 304.25 feet NAVD88

DRILLING METHOD AND EQUIPMENT : Geoprobe 8040DT, Direct Push

WATER LEVEL: ---

START : 7/11/13 16:45 END : 7/13/13 15:45 LOGGER : Seay/Frame/Horn

DEPTH BELOW
[GROUND SURFACE

INTERVAL
ft)

SAMPLE
RECOVERY (feet)

PID
(ppm)

GRAPHIC LOG

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SAMPLE ID

DRILLING AND
LITHOLOGY NOTES

35 |

40_|

45_ |

50 |

55 |

60 |

33.0

38.0

43.0

SANDY GRAVEL (GP), grayish
black, cobbles, moist, angular.(Soil
Description Repeated)

SILTY GRAVEL (GM), gray, low
plasticity; cobbles, moist, very soft,
angular.

SILTY GRAVEL (GM), gray, low
plasticity; cobbles, dry, very soft,
angular.

Ending dry

Boring terminated at 43 feet




20

Component Depths BGS

Top of transition seal (feet bgs)
Top of transition sand (feet bgs)
Top of filter pack (feet bgs)

Top of screen (feet bgs)

41 Bottom of screen (feet bgs)
11 N/A Bottom of sump (feet bgs)

41 Bottom of filter pack (feet bgs)
2l 41 Bottom of borehole (feet bgs)

NOTE: DRAWING NOT TO SCALE

Well Development

Start Date/Time:

End Date/Time:
Measured Depth to Water
Development Method:
Duration:

Purgevolume:

Volume of water injected:

Calculated well volume:

Comments:

|— 4.5 Borehole Diameter (inches)

7/24/2013 10:23 am

7/24/2013 3:05 pm

17.90 feet bgs
Surge & Pump

N/A hours
153 gallons
N/A gallons
37 gallons

2- Top of casing elevation

3- Surface completion type
a) Diameter
b) Concrete pad dimensions
c) Bollards

4- Conductor casing type
a) Diameter
b) Length

5- Well casing type
a) Diameter
b) Length

6- Sanitary seal type
a) Method of placement
b) Volume used

c) Calculated volume

7- Transition seal type
a) Quantity used
b) Calculated quantity

8- Transition filter pack type
a) Quantity used
b) Calculated quantity

9- Filter pack type
a) Quantity used
b) Calculated quantity

10- Screen type / slot size
a) Diameter
b) Length

c) Slot size

11

Sump / end cap type
a) Diameter
b) Length

12- Backfill type
a) Quantity used

b) Calculated quantity

13- Centralizer type
a) Depths

PROJECT NUMBER WELL NUMBER
: 457958 CG039_AP-3983R
‘ CH2NMIHILL
- WELL COMPLETION DIAGRAM
projECTName:  IBERR LOCATION NAME: CGO039
NORTHING: 6799362.751 EASTING: 360168.230 DRILLING CONTRACTOR: Geotek
START DATE:  07/15/2013 END DATE: 07/15/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 4.5 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 41 feet bgs LOGGED BY: A. Seay
2 D
1 3 1- Ground elevation at well 304.20 feet NAVD 88
307.40

feet NAVD 88

Above Ground Momument

6 inches
12 inches
N/A

N/A

N/A inches
N/A feet

Schedule 40 PVC

2 inches

31 feet

Cement Grout (2% bentonite)

Tremie pipe

25 gallons
N/A feet® gallons
Bentonite pellets

1 50 Ib bags
N/A feet® 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet® 100 Ib bags

Pre-pack filter 20/40 (2x5 ft sections)

N/A 100 Ib bags
N/A feet® 100 Ib bags
Mill-slot

2 inches

10 feet

0.010 inches
PVC Slip-cap

2 inches
0.00 feet

N/A

N/A

N/A

N/A

N/A feet bgs




PROJECT NUMBER WELL NUMBER
-IW-01-
‘ CH2MHILL  |257958 CG039-IW-01-3983
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799358.304 EASTING: ~360168.424 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/16/2013 END DATE: _07/18/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 6.0 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 38 feet bgs LOGGED BY: A. Seay
2 e
1 3 1- Ground elevation at well 304.17 feet NAVD 88
2- Top of casing elevation 307.50 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards Enviroblocks
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 80 PVC
a) Diameter 2 inches
b) Length 18 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
11 Top of transition seal (feet bgs) b) Volume used 30 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type 8/12 Silica Sand
a) Quantity used 3.5 100 Ib bags
38 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
38 Bottom of filter pack (feet bgs) 10- Screen type / slot size Continuous wire wrap PVC
22— | 5 38 Bottom of borehole (feet bgs) a) Diameter 2 inches
| — 6 Borehole Diameter (inches) b) Length 20 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.065 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 7/31/2013 3:10 pm a) Diameter 2 inches
End Date/Time: 7/31/2013 4:40 pm b) Length 0.00 feet
Measured Depth to Water 21.40 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 210 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 32 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs

Comments:




PROJECT NUMBER WELL NUMBER
-IW-01-4
‘ CH2MHILL  |257958 CG039-IW-01-4550
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799339.522 EASTING: ~360158.697 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/19/2013 END DATE: _07/20/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 6.0 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 45 feet bgs LOGGED BY: J. Frame
2 e
1 3 1- Ground elevation at well 305.69 feet NAVD 88
2- Top of casing elevation 309.08 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 80 PVC
a) Diameter 2 inches
b) Length 25 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
20.5 Top of transition seal (feet bgs) b) Volume used 20 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type 8/12 silica sand
a) Quantity used N/A 100 Ib bags
45 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
45 Bottom of filter pack (feet bgs) 10- Screen type / slot size Continuous wire wrap PVC
2 1 5 45 Bottom of borehole (feet bgs) a) Diameter 2 inches
| — 6 Borehole Diameter (inches) b) Length 20 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.065 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 8/8/2013 11:46 am a) Diameter 2 inches
End Date/Time: 8/8/2013 2:50 pm b) Length 0.00 feet
Measured Depth to Water 23.00 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 155 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 342 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs

Comments:




PROJECT NUMBER WELL NUMBER
-IW-01-4551
‘ CH2MHILL  |257958 CG039-IW-01-455
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799338.593 EASTING: ~360161.650 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/22/2013 END DATE: _07/24/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 6.0 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 96 feet bgs LOGGED BY: A. Seay
2 e
1 3 1- Ground elevation at well 305.66 feet NAVD 88
2- Top of casing elevation 309.33 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 80 PVC
a) Diameter 2 inches
b) Length 91 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
83.5 Top of transition seal (feet bgs) b) Volume used 75 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type 8/12 silica sand
a) Quantity used 1.5 100 Ib bags
96 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
96 Bottom of filter pack (feet bgs) 10- Screen type / slot size Continuous wire wrap PVC
12 L 96 Bottom of borehole (feet bgs) a) Diameter 2 inches
| — 6 Borehole Diameter (inches) b) Length 5 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.065 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 8/5/2013 9:55 am a) Diameter 2 inches
End Date/Time: 8/5/2013 5:00 pm b) Length 0.00 feet
Measured Depth to Water 92.11 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 134 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 134 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs

Comments:




PROJECT NUMBER WELL NUMBER
-IW-02-
‘ CH2MHILL  |257958 CG039-IW-02-3983
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799360.168 EASTING: ~360164.432 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/18/2013 END DATE: _07/19/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 6.0 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 40 feet bgs LOGGED BY: J. Frame
2 e
1 3 1- Ground elevation at well 304.30 feet NAVD 88
2- Top of casing elevation 307.75 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 80 PVC
a) Diameter 2 inches
b) Length 20 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
12 Top of transition seal (feet bgs) b) Volume used 15 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type 8/12 Silica Sand
a) Quantity used 3.5 100 Ib bags
40 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
40 Bottom of filter pack (feet bgs) 10- Screen type / slot size Continuous wire wrap PVC
22— | 5 40 Bottom of borehole (feet bgs) a) Diameter 2 inches
| — 6 Borehole Diameter (inches) b) Length 20 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.065 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 7/30/2013 9:30 am a) Diameter 2 inches
End Date/Time: 7/31/2013 12:42 pm b) Length 0.00 feet
Measured Depth to Water 21.54 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 308 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 308 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs

Comments:




PROJECT NUMBER WELL NUMBER
-IW-02-4
‘ CH2MHILL  |257958 CG039-IW-02-4550
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799336.461 EASTING: ~360161.918 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/26/2013 END DATE: _07/26/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 6.0 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 44 feet bgs LOGGED BY: A. Seay
2 e
1 3 1- Ground elevation at well 305.44 feet NAVD 88
2- Top of casing elevation 308.77 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 80 PVC
a) Diameter 2 inches
b) Length 24 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
19 Top of transition seal (feet bgs) b) Volume used 20 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type 8/12 silica sand
a) Quantity used N/A 100 Ib bags
44 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
44 Bottom of filter pack (feet bgs) 10- Screen type / slot size Continuous wire wrap PVC
2 1 5 44 Bottom of borehole (feet bgs) a) Diameter 2 inches
| — 6 Borehole Diameter (inches) b) Length 20 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.065 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 8/7/2013 10:00 am a) Diameter 2 inches
End Date/Time: 8/7/2013 10:40 am b) Length 0.00 feet
Measured Depth to Water 22.63 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 220 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 350 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs

Comments:




Comments:

PROJECT NUMBER WELL NUMBER
-IW-02-4551
‘ CH2MHILL  |257958 CG039-IW-02-455
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799336.022 EASTING: ~360165.223 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/24/2013 END DATE: _07/27/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 6.0 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 95 feet bgs LOGGED BY: A. Seay
2 e
1 3 1- Ground elevation at well 304.64 feet NAVD 88
2- Top of casing elevation 308.26 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 80 PVC
a) Diameter 2 inches
b) Length 90 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
81 Top of transition seal (feet bgs) b) Volume used 75 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type 8/12 silica sand
a) Quantity used 2.5 100 Ib bags
95 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
95 Bottom of filter pack (feet bgs) 10- Screen type / slot size Continuous wire wrap PVC
12 L 95 Bottom of borehole (feet bgs) a) Diameter 2 inches
| — 6 Borehole Diameter (inches) b) Length 5 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.065 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 8/2/2013 9:00 am a) Diameter 2 inches
End Date/Time: 8/2/2013 4:25 pm b) Length 0.00 feet
Measured Depth to Water 91.45 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 143 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 72 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs




PROJECT NUMBER WELL NUMBER
-ROI-
‘ CH2MHILL  |257958 CG039-ROI-3983
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799359.141 EASTING: ~360166.473 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/15/2013 END DATE: _07/16/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 4.5 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 36 feet bgs LOGGED BY: J. Frame
2 e
1 3 1- Ground elevation at well 304.25 feet NAVD 88
2- Top of casing elevation 307.35 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 40 PVC
a) Diameter 2 inches
b) Length 26 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
20 Top of transition seal (feet bgs) b) Volume used 35 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type Pre-pack filter 20/40 (2x5 ft sections)

36 Bottom of screen (feet bgs)
11 N/A Bottom of sump (feet bgs)

36 Bottom of filter pack (feet bgs)
2 5 36 Bottom of borehole (feet bgs)

|— 4.5 Borehole Diameter (inches)

NOTE: DRAWING NOT TO SCALE

Well Development

Start Date/Time:

End Date/Time:
Measured Depth to Water
Development Method:
Duration:

Purgevolume:

Volume of water injected:

Calculated well volume:

Comments:

7/24/2013 3:04 pm

7/25/2013 11:04 pm

21.12 feet bgs
Surge & Pump

N/A hours
130 gallons
N/A gallons
130 gallons

a) Quantity used
b) Calculated quantity

10- Screen type / slot size
a) Diameter
b) Length
c) Slot size

11- Sump / end cap type
a) Diameter
b) Length

12- Backfill type
a) Quantity used
b) Calculated quantity

13- Centralizer type
a) Depths

N/A 100 Ib bags
N/A feet® 100 Ib bags
Mill-slot

2 inches

10 feet

0.010 inches
PVC Slip-cap

2 inches
0.00 feet

N/A

N/A

N/A

N/A

N/A feet bgs




PROJECT NUMBER WELL NUMBER
-ROI-4
‘ CH2MHILL  |257958 CG039-ROI-4550
- WELL COMPLETION DIAGRAM
prosecTname: UBERR LOCATION NAME: CG039
NORTHING: 6799338.047 EASTING: ~360160.336 DRILLING CONTRACTOR: Geotek
START DATE: ~_07/12/2013 END DATE: 07/13/2013 DRILLING METHOD: Air rotary
BOREHOLE DIAMETER: 4.5 inches DRILLING EQUIPMENT: Geoprobe
TOTAL BOREHOLE DEPTH: 40 feet bgs LOGGED BY: A. Seay
2 e
1 3 1- Ground elevation at well 305.77 feet NAVD 88
2- Top of casing elevation 309.35 feet NAVD 88
3- Surface completion type Above Ground Momument
a) Diameter 6 inches
4 b) Concrete pad dimensions 12 inches
c) Bollards N/A
5
4- Conductor casing type N/A
a) Diameter N/A inches
b) Length N/A feet
6 5- Well casing type Schedule 40 PVC
a) Diameter 2 inches
b) Length 30 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
20 Top of transition seal (feet bgs) b) Volume used 30 gallons
7 Top of transition sand (feet bgs) c) Calculated volume N/A feet® gallons
8 Top of filter pack (feet bgs)
Top of screen (feet bgs) 7- Transition seal type Bentonite pellets
a) Quantity used 1 50 Ib bags
9 b) Calculated quantity N/A feet® 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity N/A feet® 100 Ib bags
10
9- Filter pack type Pre-pack filter 20/40 (2x5 ft sections)
a) Quantity used N/A 100 Ib bags
40 Bottom of screen (feet bgs) b) Calculated quantity N/A feet® 100 Ib bags
11 N/A Bottom of sump (feet bgs)
40 Bottom of filter pack (feet bgs) 10- Screen type / slot size Mill-slot
22— | 5 40 Bottom of borehole (feet bgs) a) Diameter 2 inches
| ——— 4.5 Borehole Diameter (inches) b) Length 10 feet
NOTE: DRAWING NOT TO SCALE c) Slot size 0.010 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 12/10/2013 3:00 pm a) Diameter 2 inches
End Date/Time: 8/8/2013 4:10 pm b) Length 0.00 feet
Measured Depth to Water 26.70 feet bgs
Development Method: Surae & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 88 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 271 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs

Comments:




Appendix A-2
Field Notes
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Groundwater Sampling Record

Project Name: _TRFD (1) (,TM\ Well ID: A P‘- A9 ?_\_‘}Q ’
Project Location: __ " @05 - Pple(iao Ryl sampeNo: ;3¢ 4 (037 -AP3983R-G L0 -
Project Number: Sampler(s): H OQQAQ 0o 5 ~J. (Pj\rw
Date/Time: o1 WD Weather _SO°F OBaca st , Winds
Water Level Measurements and Purge Data
Time Depth of Well  Depth to Water  Feet of Water Gallons per Well Volume
(TOC) (TOC) - in Well dia. )0.163 galift, 4" dia.=0.653 galfft)
ke Wes 3000 24,9 4.0n
X Meas. [T Hist. Initial :

Water Level Measurement Method: m Electric Tape 3 Other:

Well Evacuation Method: D Peristaltic Pump lZ! Submersible Pump D Bailer D Other:

Purge Rate: L&@AALLML

~ Begin Purge: Time: (1O Total Volume Purged: ~o) 0(\)0{.&
End Purge: Time:_&_ Well Volumes Purged: < \

Purge Water Disposed: m 55(—)9& Drum [j Storage Tank [j Ground D Liquabin D Other:
Yo

ad

| Sample Collection Method & Analysis
- Sample Type: m\Groundwater I:I Surface Water D Other:

Sample Time: LS eED
Sample Collection Method: mPump Type: E\f‘ A Dedicated ] YmN Ij Bailer D Other:
Decon Procedure: D N/A &Aiconox Wash MTap Rinse [j DI Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): Q&ANJ% =y %/4 L WO Z}JJB»’: ne Shoei

Sample Containers

Quantity Size Bottle Type Laboratory Analysis
) [A5 L (un-proy) OGlass MPlastic  E2opi, £318.4, £330 (

| (26wl (Hys08) OGlass [ Plastic E353.4

[ A8 ML (Maitvd )N Glass R Plastic £ 3]

v §oul (#Q) Golss OPlasic  REK- (Y *+ SLOAUNC
i (26 wmC(HN03) OGlass MPlastc  SLoGosoA DI
> HOwl_ (H}SOL;) AGlass [ Plastic SWaapls D

Notes: ,

0.0 (e LY

>8.20 wq|L (excodas WW&%W fictt) e

Sampler Signature: L N /&i’d

) T




Date: 1o [l [

] Tt

Well Evacuation / Field Parameters

welll:: _ AP-398D R

D\fv‘:tl:o Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH {mV) Turbidiﬁy
| | emﬁ\
a0 301® 035 (49 _[ood 223F 2] FTb %&4
gy 2018 M%éﬁ ©.2F _T7Y  FLd (47 338 9ale
e 2l L3 95 ol 208 30 FLA 998
10 - ‘
12 o108  LASP LY ol 794 63f b5t 4039
A5
(3 oo ASB®  Lob  _lod Gt 635 (3.8 38%8
LS A
uo 2018 o X [ so ol ria 36 bl.9 2803
Hdd w18 135 ds old 6.3F 3@ (0]  3¥.F

Notes :




WASTEN Groundwater Sampling Record

Project Name:  TTRE R &) (T Well ID: AP-Has5D
Project Location: _ (" £ 30 - Dole [1nn W Sample No.: |3 QU4 (&9 -APYS 5D £ O

Project Number: Sampler(s): o T BmM A
Date/Time: 10/15 / 4A_ [0:ED  Weather  Jj)iAd . S0°F
Water Level Measurements and Purge Data
Time Depth of Well  Depth to Water  Feet of Water Gallons per Well VVolume
(TOC) (TOC) in Well = 0.163 galift, 4" dia.=0.653 gal/ft)
(00D ‘—{5-?’5 408 23.(05 2.85
% Meas. [ Hist. Initial

Water Level Measurement Method: m Electric Tape 3 other:
Well Evacuation Method: D Peristaltic Pump w Submersible Pump D Bailer D Other:

Purge Rate: -~ '360‘*‘"&, L

Begin Purge: Time:_ﬂL Total Volume Purged: "“’363’22/0

End Purge: Time:_!L‘l_é_ : Well Volumes Purged: <|

Purge Water Disposed: m 55-gal Drum D Storage Tank [j Ground D Liquabin D Other:
@ Po Yo

Sample Collection Method & Analysis
Sample Type: & Groundwater D Surface Water D Other:

Sample Time: 330 ¥ [(d35
i © D gailer J
Sample Collection Method: m Pump Type: DedicatecDY[;(N Bailer Other:

Decon Procedure: D N/A m Alconox Wash }Z Tap Rinse D D! Water D Other: |
Sample Description {color, turbidity, odor, sheen, etc.): \l ?)ﬂj T d 5 ‘i\) V‘i‘-ﬁ ‘/ b \Lk kl\k o

Sample Containers

Quantity Size Bottle Type Laboratory Analysis

[ x4y 500 w L OGlass X Plastic o

| x ¢ (38 wf (I Glass (A Plastic £ a3k83- 4

3 x L‘l %) m,L A Glass (1 Plastic Pk 9=

LxeY (3RS bl (I Glass [ Plastic <900l D B- D1as<

¢4 4y (MGlass IPlastc  Sw) BALAC.

O Glass [ Plastic
Notes:  Cof 1I3QYCE03T APHEED-GW -0 @ 20 FE TS Zoudl— leif
alSo col 130409 - A Yasp~ @a),oﬁ{f u it DR-sT0 Fretddfes
oS D u

b PP ane w3 _
Sampler Signature: _M&@ -] @ 1’35

\ U



Date: [O/[G/[ 2 Well ID: ﬁP“‘lEgD

Well Evacuation / Field Parameters

Depth to
Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) (AS/cm) (mglL) pH (mv) Turbidity

g 2% 05 5.9% g\sl’rﬁ B.6Y _ bsB .8 m_
123 199 o 5.29 05FH 1302 (os _Yo.d [63F
(R B .55 583 057+ IL63 (48 _40.4 28t
UD AR 135 £32% 0592 90l el 4D.F wota
Wt 9.9 235 530 0030 L (55 .8 TwlighipRar
Uds  B% 235 569 0.63% sol  _bsd 4ot

Notes :




Groundwater Sampling Record

Project Name: \DER. G UTU Well ID: M"QES/

Project Location: C(17,39 = Fole g AQJ»[ Sample No.: 1384039 - AP4SS] -GiN-0)

Project Number: ' Sampler(s): W.Cq QeQQM. i 1 J. B et

: & . :
Date/Time: ‘{@,{im{ [ a8 ®) Weather: 50°F_ O\v@eadl | (e ds
Water Level Measurements and Purge Data

Time Depth of Well  Depth to Water Feet of Water - Gallons per Well Volume
(TOC) (TOC) in Well 2 0.163 galfft, 4" dia.=0.653 galiff)
0 200 .18 95.F 248 o.4
AMeas. T Hist. Initial

Water Level Measurement Method: @ Electric Tape Ij Other:
/ £
Well Evacuation Method: D Peristaltic Pump JZ Submersible Pump D Bailer D Other:

Purge Rate:mﬂm._

Begin Purge: Time:._@?O_ Total Volume Purged: __¢™ l C;,}{fﬁp

End Purge: Time: L0200 Well Volumes Purged: 2.5

Purge Water Disposed: 55-gal Drum D Storage Tank [j Ground Ij Liquabin D Other:
oL Yerd

Sample Collection Method & Analysis

Sample Type: [ﬁ\ Groundwater l:l Surface Water lj Other:
Sample Time: (OO v

Sample Collection Method: L% Pump Type: MﬂDediwmdﬂY&N [ Bailer [J other:
Decon Procedure: D N/A &Alconox Wash &Tap Rinse [:l DI Water Ij Other:

Sample Description (color, turbidity, odor, sheen, etc.): M N N C%Qé”? " MNoSheeo,

Sample Containers

Quantity Size Bottle Type Laboratory Analysis

3 26 mL(Wmpe)Ociss @Pasic 300U F315 Y4 € 30
\ B8 ml  (#,50,) OGlass [ Plastic c263.0
| (35 mi}gﬂdf )Q,\ALB D Glass A Plastic < 32, )

(o Yol (%%CA M Glass [ Plastic RSk —1FR v L20C .
| (25wl B0  (IGlass I Plastic S WLV A ~Dega

2N 40wl CQQS&D R Glass O Plastic LUD o)

Notes:

OO fpwn k4R 7
Fe: O.05 wsll f gacH DRED

Sampler Signature: {\/é"‘v@/&,{v -+ /‘\(Qﬁ‘gﬁ{«
J P




Date: 1o\l (™

Well Evacuation / Field Parameters

welld: ___AP-d a4

Depth to

Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) Q(S/cm) (mg/L) pH (mV) Turbidity
mdo 95 095 944 3\334 ?gz;% L 8l.l =zlloo
pady 95,3 035 Qo8 13’ _ds  [F o A3L zue
48 953 0.49 85l 1455 bd LR (LdD _nITE
0952 5.3 0.585 ., 0932 .84 (85 5. o8B
956 Y cbs o B.07 092 92 694 5l wHsF
oo 352 0.35 8.0l 0893 (197 Fo3  48.> 4818
nod  95-1% . 0.BS 299 o8l 198 Fotx 48l H4F
e 983 095 3.9%  O0.b L "?R 3.0 0.6 Q93.5

Notes :




‘J WELL PURGE AND SAMPLING FIELD SHEET ﬁP -

NI weiip: 3983L
lproject: .. JOFR.: LTM.. .%\&MM-C@(\?DO\ " Date:
Project# . . .. Start Time: /04
Field Team: End Time: #

sample ID: _|YQL B&O 39 -AP398 3R, -&) Dime: dup other:

sample ID: |4Q! C&0ST ~ ALPIBAR- t)—tM Time: [l1& _ primary dup other: S
sample ID: _MQICEODA ~APIIBAR -C-05DTime: _[ (|5 primary dup other:_LLSD

Filtered? YN 0.45um/1.0um

Depth to Top of Product (FTOC): " Depth to Water (FTOC): 2.3
Depth to Oil/Water Interface (FTOC): - ~___ Total Depth (FTOC): i L (> A
Casing diameter: 1 in ’ Water Column (Ft): Qg %%
gal/Ft of casing: 0.041 Casing Volume (gal) .G
Pump Intake Depth do Screen Interval ﬁ Ao
Stable DTW (FTOC): 2.\, S5 Measured Stickup pord Wegraeings
PERIST OTHER: Bailer. TEFLON SS OTHER.
Flow Rate (gpm): ©- ( Required Pulls: Bailer Vol. (gals): 0.25/0.33
Vol. Purged (gals): Vol Purged (gals):
oria for Stable Parameters
rameler Working Range Stabllily Criteria Depth to Waler Stabilization |
{Temperature >0.00 °C +£1.0°C Time jicdy DTW 2 [ 96
F—l " 0-14 +0.1 1 iple RIS
Conduchivity 0-9.99 S/m + 3% ol 2.=95 .
Dissolved Oxygen |0-19.99 mg/L +10% or 0.2 mg/L.
Turbidity 0-800 NTU + 10% or <10 NTU
Instrument Observations
round | Time | Weter Level Yolume, Cond | Turbidity

(ﬂ_ B8700) (;:Ir,g'eg) pH /TS/cm) 1) |20 M) | Temp (C) |ORP (mv)

o | 2145 (035 [6.59 |WTF [38.h [245 |D(F [-551
| 2 {jos] |31-55 [0.90]6.x| | 985 |2396 | (.80 | S.08 |-6LE
| 3 |jos6 |R1.53 | 9.88] . B| 94| 29 |48 |/ |-#F
| 4 o falss | .80 ] (B3940 |49 | 4.4 [ 5.0l | -785
5 000 |ALss |26 |(.13]1929 | 4.2 Y .50| 5.4l |- 790
6
I B . o
I 1Y T |
o B

Notes: Draw-down should ideally be less than 0.3 feet from the original depth to groundwater

Minimal draw-down achieved and measured by: 1) pumping at a low rate (approximately 1 liter/ 3 minutes or .1 galimin) and 2)
continually measuring water levels in the well,

Sensory Observations

Color: Clear, Amber, Tan, Brown.(bfre;ﬁ Milky White, Other:

Odor: L Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None, &@ High, Very Turbid, Heavy Silts

Comments:

Foroeer | vim - .30 m(cj/l'_.
PIDr 0.4 Iqqy_ww (ot 0.0 N 0.0 4. B. 7.




"ﬁ WELL PURGE AND SAMPLING FIELD SHEET

CHZMHILL Well ID: 'f‘}P-‘-iﬁﬁO
Project: _ TBF R 7L:1/M SR Y L ST Date: ”/(,0‘ I’i'
Project #: - 25 Start Time:

Field Team:_ 1.0 @ 0) 0 .7 P)VWJAV\W End Time: f%i:ﬁ_

Sample ID: 14 Q1 gdzigi AP4SSD -G~ Time: 18C0 @ dup other:

Sample ID: | (| CGOA —ALISH0 ~GLo-| Time: _i 5‘0@ primary @ other

Sample ID: Time: primary dup other:
Filtered? YN  0.45um/1.0um

|Depth to Top of Product (FTOC): Depth to Water (FTOC): 0. 5L
Depth to OilWater Interface (FTOC): 7 Total Depth (FTOC): !
Casing diameter: 1 in 2in. Water Column (Ft): 29,
gal/Ft of casing: 0.041 (@169 Casing Volume (gal) 3 Ll
Pump Intake Depth 2T Screen Interval Unlyad ;
Stable DTW (FTOC): 2(-_22- Measured Stickup Not measciAes]
Bailer. TEFLON SS OTHER:
Required Pulls: Bailer Vol. (gals). 0.25/0.33
ime: 8 Vol Purged (gals):
[Criteria for Stable Parameters
Parameter Working Range Stability Criteria Depth to Water Stabilization
Temperature >0.00 °C £1.0°C Time/44/DTW 20 L)
oH 0-14 +0.1 45> 202792
Conductivity 0-999S/m ___ - +3% 442 1. 17
Dissolved Oxygen |0-19.99 mg/L + 10% or 0.2 mg/L
Turbidity 0-800 NTU + 10% or <10 Ngl'lU
Instrument Observations
Volume :
Round | Time "{;‘l‘;’r'g(‘:’)" (Purged pH mcgg‘,’n ) sz’/‘)'y DO (mg) | Temp () |ORP (mV)
‘gallons) 21
114308l 0.2% (.23 43 [ (02 [10.98 | 4 LD-51.8
| 2 (331,19 |o.soldd] dd] [304d] 4.4 <81 [-724
3 1420|2118 |0 39 .43 | 416 | 92 5] 4. @é - F 4.
|4 |44 1A\ _| 1.0 | k.34 5]} [3890| Y, g 2 -3.8
s [1446 (2192 | 1,126]6.aH 52| 19.40| S.1 %a& - 5.«
6 149 a8 G2 533! w5 4. 52 4.93]-50.3
7 (1483 [ar.3a] L35 |0 F]Ba0 [13.P]4.2) [45) |-50.5
8 | ] — 1 o RN
9
Notes Draw-down should ideally be less than 0 3 feet from the origina! depth to groundwater.

Minimal draw-down achieved and measured by: 1) pumping at a low rale (approximately 1 liter/ 3 minutes or .1 gal/min) and 2)
continually measuning water levels in the well

Sensory Observations

Color: Clear, Amber, Tan, Brown, Milky White, Other:
ﬂOdor @ Low, Medlum High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: one, Low, Medinny, High, Very Turbid, Heavy Silts

Comments: = =
Fanows o 78 30 pgft (1jmt)
E“> > 0. .P.k')'h’l




‘J WELL PURGE AND SAMPLING FIELD SHEET

T

CHZMHILL wenip: P-4 g |
Project: . jBE‘R. JTEAAGSE St i Date: L1
Project#:. .. .. i Start Time: )1 2/S
Field Team: _{{ Dale Vo or T D (Al . End Time: _ J4J00
Sample ID: JHBICGozR A PUSS] —C -0 Time: i > ':EDD@ dup other:

Sample ID: Time: primary dup other:
Sample ID: Time: primary dup other:
Filtered? YN  0.45um/1.0um

lDepth to Top of Product (FTOC): é Depth to Water (FTOC): Q 5 (o3
Depth to Oil/'Water Interface (FTOC): Total Depth (FTOC): g9a. 8
Casing diameter: 1 in Water Column (Ft): a.506
galfFt of casing: 0.041 Casing Volume (gal) O. ft pa]
wqr.s

: Screen Interval " Uneds e
45.63  Measured Stickup ™0 e

w PERIST OTHER: s Bailer: TEFLON SS OTHER:
Flow Rate (gpm): O. Required Pulls: Bailer Vol. (gals): 0.25/0.33
Vol. Purged (gals): A/ - 4 |Vol Purged (gals):

[Ciieria for Siable Parameters

Farameter Working Kange a Critena Depth to Waler Stabilization

Temperature >0.00 °C +1.0°C Time 24 IDTW S 5. (, 5
il 14 R 24T G5 (o
onductivity 0-9.99 S/m + 3%

Dissolved Oxygen [0-19.99 m +10% or 0.2 mg/L ETEN Vs, [
Turbidity “‘c»'a_‘qoo NTU +10% or <10 NTU s

Instrument Observations

Volume e
Water Level Cond Turbidity
( BTOC) (::,z:g) pH (S/om) (NTU) DO {mg/lL) | Temp (C) | ORP (mV)

Round Time

—

|1 |133% 19563 |0\ | 4& |65 [7790 003 |2 29 3.2
_1133aT 9562 [0.25 | 668|340 |1t | .66 | 2. 35| fod.e

11320 195.65 |0.4 |69 |68 |98.3]] 1184 |2.35 |-jns. 4

1135319565 [0.5] .74 296 | 108% | 1.0/ [2.93 ok 2
133e |95e350.9 |67 |259 [1030 |11, 07 243 |106.5

12389 {9565 |6.95 [6-98 | -29) |98.%| (1952 sd [~ %
1342 (955 | L) | 039 A 8438 13| a.52] ~102.3

N

[

|

f

'S

o

— —

cooo‘\lcn

Notes: Draw-down should ideally be less than 0.3 feet from the original depth to groundwater

Minimal draw-down achieved and measured by: 1) pumping at a low rate (approximately 1 liter/ 3 minutes or .1 gal/min) and 2)
continually measuring water levels in the well,

Sensory Observations T
Color: Clear, Amber, Tan, Brown,) Grey, Milky White, Other:
Odor: @)

l(_gg Medium, High, Very Strong, H2S, FuelLike, Chemical ?, Unknown
ow\

Turbidity: None, v.' Medium, High, Very Turbid, Heavy Siits

Comments: U
Fovsus  Wipwn >>.30 V\f}\ L (Leny
”P \\) = Oal Efy,’\’\




b4 WELL PURGE AND SAMPLING FIELD SHEET

CHZMHILL Well ID: ﬂf~3>j¢f>g
Project: _ SW@(:EL/A Cm e pate:_{|(5[1f
Project#:. . _ Start Time: _ny<s
Field Team: _ M Dl Vo Llpta, T Rezmeon (P30 EndTime: i 4o
Sample ID: 2CE8D %3 (Time: W dup other:
Sample 1D: Time: primary dup other:
Sampie ID: Time: primary dup other:
Filtered? YN 0.45um/1.0um

Depth to Top of Product (FTCC) Depth to Water (FTOC): 23.99
Depth to Oil/Water Interface (FTOC) Total Depth (FTOC): Hd .85
Casing diameter: 1in Water Column (Ft): S85 o
gal/Ft of casing: 0.041 . Casing Volume (gal) 3,55
Pump Intake Depth W‘-(-,D Screen Interval
Stable DTW (FTOC): Measured Stickup
. : Bailer. TEFLON SS OTHER:
Pump Type itL o Flow Rate (gpm): Required Pulls: Bailer Vol. (gals): 0.25/0.33
Pump Time: (P Vol. Purged (gals): Vol Purged (gals):
[Critoria for Stable Parameters
Parameter Working Range Stability Critena Depth to Water Stabilization |
Temperature >0.00 °C +1.0°C Time DTW
pH 0-14 + 0.1 HOR 2.0l
tCGnducbvrty 0-9.99 S/m + 3% 110% N ool
Dissolved en 10-19.99 mg/L + 10% or 0.2 mg/L 1Ll % = (e .
urhidity 0-800 NTU + 10% or <10 NTU
Instrument Observations
Volume L
Round | Time | Vyelel o puged | pi o Ty |pomen) | remp ) | ore my
1_|ns2 |pdd8 (8.2 | bip ||.243[13.05 030 |5.15]-90.9
2 _{1oSk | At He|o.8 16,33 | 1356 |12.99 |2.59 | 4 93H -3¢
3 [\len | 24.5] @;ﬁ% W AD| (38> AT |0.65] 499 |-%. 2
a_ o8 lad ol |18 |6.9F].29] 54| c.4] | .9 |-01.9
5 110% |34k | &0 16.38 |(.Yo2| (.05] .32 |4 .92 —(05.4
6 | \UD | 3463 25 | 6.8 | [ did|Yod|0.aF]d 9] -11L\
7\ 4o |30 16314191422 [-0.95]4. 1| -(((.9
8
9

Notes: Draw-down shouid ideally be fess than 0.3 feet from the original depth to groundwater.

draw-gown achieved and measured by: 1) pumping at a low rate (approximately 1 liter/ 3 minutes or .1 galimin) and 2}
measuring water levels in the well.

Sensory Observabons
Color: Amber, Tan, Brown, Grey, Milky White, Other:
IOdo ., Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: tfedium, High, Very Turbid, Heavy Silts
Comments: '7‘” contod) v bleacl . Deptl o mé\,
wisel o (hfteecits do Aotosce Lgﬂu@‘fa .

00 ph v @




- WELL PURGE AND SAMPLING FIELD SHEET

CH2MHILL welliD:_{}P-4350
Project: T‘E;f’@m.fé.é‘ﬁ(,{\. - Date: 4{[15//¢
Project #: . Start Time: 1985
Field Team: lﬂ\ Dal Do, L Hess | T R End Time:

Sample ID: 14—@3-6;&6"‘@ -AP4SSD -G -0 Time: {400 dup other:
sample ID: _(4Q ACLDA -APASE) - Qu-oMs  Time: (DO pAmary dup other WS
Sample ID: _| i QAL 410901 AP YEED- EAD-0S)  Time: {400 primary dup other: \JSB

Filtered? YIN 45 ;h/1 .Dum

So e DS
Depth to Top of Product (FTOC): Depth to Water (FTOC): .
Depth to OilfWater Interface (FTOC): Total Depth (FTOC): £,
Casing diameter:  1in /\ Water Column (Ft): 17.7 @

gal/Ft of casing: 0.041 .16 Casing Volume (gal) 3.29
Pump Intake Depth Yo Screen interval
Stable DTW (FTOCY): Measured Stickup

ethod of Purging (circle one)

Pump: SUB BLDR PERIST OTHER: Bailer. TEFLON SS OTHER.

Pump Type: Flow Rate (gpm): Reguired Pulls: Bailer Vol. (gals): 0.25/0.33

Pump Time: Vol. Purged (gals): Vol Purged (gals):

[Criteria for Stable Parameters

Parameler Working Range Stability Criteria Depth to Water Stabilization

Temperature >0.00 °C +1.0°C Time DTW

0-14 +0.1

rcgnducﬁvity 0-9.99 S/m + 3%

Dissolved Oxygen [0-19.99 mg/L + 10% or 0.2 mg/L

Turbidity 0-800 NTU + 10% or <10 NTU

linstrument Observations

Volurne -~
Round | Time ”(/;’;fr%e’ (Pufged pH (;&’:‘r’n ) 7;‘,\,’%’;" DO (mgn) | Temp (C) |ORP (M)
'gallons)

1 o[22\ |03 | ¥ |03235 1959 |13 |5.99 [-548
2 _|1318 123.05 16.90 |6 kb 10,333 |34 [o.3d 4,94 |19
3 1320 |23.05 10.35 669 |0.338 | {6L,2]0.05 [4.94 |-L4E
4 1(335123.i13 |10 |6I0|0.3HY |5t |0.22]1498 L.
5 11520 |72 |25 |70 0349|280 _|p.2o | 49w | (4.8
6 11335 172.20 1|5 618 |0.3H4|14B|0.18 | 5.00|-TL, |
7 [\24D |23 72 || 75 |60 |5.556])) .S 018 |21 | i
8
g

Notes: Draw-down should ideally be less than 0.3 feet from the original depth to groundwater.
inimal draw-down achieved and measured by: 1) pumping at a low rale (approximately 1 liter/ 3 minutes or .1 gal/min) and 2}

measuring water levels in the well.
Sensory Observations
lColor: Clear, Amber, Tan, Browr(_ Grey.)Milky White, Other:
r: ., Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None, Low,(Mediupy High, Very Turbid, Heavy Silis
Comments

e et gl Qa3 0 b i

0.3 PR U \.Lﬁw"\— 00 un B2.

Fe: 3.30 (L&MW)



- WELL PURGE AND SAMPLING FIELD SHEET

CHZMHILL Well ID: A?“ 455]
Project . JBER LTAA. . . . . Date: 4/15/14
Project# . .. .». ' Start Time: _j| 55
Field Team: M. OGEley, L. HESS ; I Bram (At 5¥> End Time:

Sample ID: il’—(&l(ﬁé{/é&‘f«AP# S5-Gu-0  Time: (345 @rimary) dup other:

Sample 1D: Time: prii'nary dup other:

Sample ID: Time: primary dup other

Filtered? YIN  0.45um/1.0um

Depth to Top of Product (FTOC): Depth to Water (FTOC): 5.45
Depth to Oil/Water Interface (FTOC): _ Total Depth (FTOC):

Casing diameter:  1in in. Water Column (Ft): 2 .20
gal/Ft of casing 0.041 10.163 Casing Volume (gal) 042

~AqF! Screen Interval
Measured Stickup
: Bailer: TEFLON SS OTHER.

Pump Type Flow Rate (gpmy): Required Pulls: Bailer Vol. (gals). 0.25/0.33
Pump Time Vol. Purged (gals): Vol Purged {(gals):
[Critorta for Stable Parameters

Paramefer _____|Working Range Stabilily Criferia Depth fo Water Stabilization
Temperah:re% >0.00 °C £1.0°C Time  DTW
FH S 10-14 +0.1 (2235 G4.55
Conductivity 0-9.99 S/m * 3% 7
Dissolved Oxygen 0-19.99 mg/L 1 10% or 0.2 mgil. !

[Turhidity 0-800 NTU + 10% or <10 NTU NV
linstrument Observations
Volurme
Water Level Cond Turbidi
Round | Time | 'CiEC SRS (Purged | etom) {';V’”T'Z‘)’y DO (mgn) | Temp (C) | ORP (mv)
galfons)
1 o (9599 |0.Q |6k | 6596|2034 |),35 |4.8], |-38.9
2 s 195959 0.4 6.8l _|6.48c1243 1095 | 4.9 1-79.0
3 182019699 [0- (Al o4 |498% |ot | des] -3¢
41335 19555 106 (. A4 |6.410 2806 |0kl | Ll | -F(.0
5 |/330 17565 |1.O 16,Aa5% [046® (2.9 |oel [4.6% [-19.9
8 11235 |9.85 [1.3 16L9FH|0. 4k | 1Bt [0.98 |48 [-tp.a
7
8
9
Notes: Draw-down should ideally be tess than 0.3 feet from the original depth to groundwater.
inimal draw-down achieved and measured by: 1) pumping at a low rate (approximately 1 fiter/ 3 minutes or .1 galimin) and 2)
; measuring water levels in the well.

Sensory Observm
Color: Cleag; Amber, Tan, Brown, Grey, Milky White, Other:
lOdor: one; Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None(Tow> Medium, High, Very Turbid, Heavy Silts
{Comments: ; ,

e~ a8k ‘wg&L
(3.6 pon o o000 o ©.0n4




W/ WELL PURGE AND SAMPLING FIELD SHEET

aE

CH2ANILL WelllD:  AD- 353 Lfl_}
Project: Fort Richardson Compliance Sites GW Monitoring CGQ 39 Date: {4 {1
Project #: 457958.09. \ B . @5 Start Time- '}
Field Team; Jennifer Ulrich & W\ '\c£, Lahd.on End Time: 1| 09
Sample ID: [HOACE P3N -L3FHUY - BW-@  Time: }§35 @ dup other:

Sample ID; . Time: primary dup other;
Sample 1D: Time: pri dup other:

Filtered? \{QO @@1 Oum

Depth to Water (FTOC): 24.90
22-3

Depth to Top of Product (FTOC):

Depth to Oil'Water Interface (FTOC): m|| A Total Depth (FTOC): .
Casing diameter: ) ' Water Column (Ft): 3.5)
gallFt of casing: 3 Casing Volume (gal) 4..22
Pump intake Depth ¢ Screen Interval -2 (-9 - 3(0_- 9
Stable DTW (FTOC): Qo A1 Measured Stickup < - B
Method of Purging (circle one)
Pump: S E(B’LD PERIST OTHER: |Bailer: TEFLON SS DI;‘LEET-—H““’
Pump Type: (DEXIN  Flow Rate (gpm): (7, | {Required Pulls.—Bailer Vol. (gals) 0.25/0.33
Pump Time \heVol. Purged (gals): D . @ |Vol Purged (gals): N
Criteria for Stable Parameters
Farameter Warking Range Stability Criteria Depth to Water Stabilization
| Temperature >0.00°C +1.0°C Time DTwW
pH 0-14 +0.2 lois  29%.9)
| Conductivity 0-9.99 S/m + 3% [o20 L4.9)
Dissolved Oxygen 10-19°99 mg/l +10% lors  24.9)
Turbidity 0-800 NTU £ 10% (210 NTU) (032 24 .9)
Instrument Observations
Volume . ]
: : Water Level Cond Turbidity o .
Round Time ( BTOC) F’urgeo“l pH (mS/em) (NTU) DO (mg/L; | Temp (C) | ORP {mV)
{galiens)
LI 7T s U1 S LT N S T P PR P
2 _Wzo [24.°N A0 |TOE 03y [4.20 |7s4 gy 6o
3. je2g (2401 |4l & |76 0§ 1897 1109 |q.¢f [£9
A N3G, ferft fehQ % J S el 693 Y.eF (g
NI B o i, i it s I i i i)
- I S E ] i} ] ]
_______ 7 | S i T - .- PSS
WL - S W) e 1 AR SRR NS
g
Notes: Draw-down should ideally be less than 0.3 feet from the crigenal cepth to groundwater,
h\ﬁinimal draw-down achieved and measured by 1) pUMpIng 2t & 'ow rate {appresamately 1 Lter/ 3 minutes or 1 galfmin} and 2)
cantinualiy measuring water leveis in the well
Sensory Observations
Color: Clear. ) ATW88> Tan, Brown, Grey, Milky White, Other.
Odor: 29one) Low. Medium, High, Very Strang, H2S, Fuel Like. Ghemical ?, Unknown
Turbidity: NongzT6, Medium, High, Very Turbid, Heavy Silts

Somngifs: CO([ed'eal Fewons lron -{ie[d tat - 0-@0 mgfl—

Shapll
Cailges”



WELL PURGE AND SAMPLING FIELD SHEET

ol

CH2ZMMILL welllD: AP-334F

Project: Fort Richardson Compilance Sites GW Monitorng ~ C&PR 4 Date: ‘i; S !I_Lj_

Project # 457958.09. AR @5 Start Time J3H
Field Team: Jennifer Urich & M ke Landon End Time: |43
sample 1D: |41 Q3CED39 - AP3AYZE - GW ~(P  Time: M ) dw other, ——
Sample ID: Time: “pamary dup  other:
Sample 1D: Time: primary dup other
Fiitered? \{{& ‘I Qum
Depth to Top of Product (FTOC) Al ‘ ) Depth to Water (FTOC) __D‘ 9.,
Depth to Cilfwater Interface (FTOC): N Total Depth (FTOCY: 230 ¥
Casing diameter: W c‘- in. Water Column {Fty 12 .4
gal/Ft of casing: 183 C 653 Casing Volume (gal)  \yg -2 2. H'D
Pump Intake Depth 3 Screen Interval )
Stable DTW (FTOC); 1.4Y_ Measured Stickup ~3Eh
Method of Purging {(circle one)
Pump: SLJBC/B'L”_JB) PERIST OTHER 'Bailer. TEFLON S5 OI;J._IE-F—--""'
Pump Type: @ED Flow Rate | qgm’v ] |Required F’El‘lds_,,f-----""Eialier Vol, (gals). 0.25/0.33
[Pump Time: &7 mun Vol Purged ( (gals): - Vol Burged (gals): -
Criteria for Stable Parameters
_Pare meter Working Range Stability Criteria [Depth to Water Stabilization
| Temperature >000°C + 1.0 ’T iTime  DTW
o 0-14 +0.2 135G 21.32
Conductivity 0-9.99 Sim +3% Yoo 21-%
Dissolved Oxygen 10-19 99 mg/L +10% Hos  21.44
Turbidity 0-800 NTU +10% (210 NTU) 4o l-4HY
Instrument Observations
{ v |
Volume .
s Water Level A & Cond Turbedily Tl mem— cinl
Round Time (#t BTOC) ’Fuigec fels (mS/em) (NTU) 0O (ragii; | Temp (C} | ORP [mV]
{galions) ! §
! |
T |3€ 3132 e ~7-64 1090 6 ke |I'SCe [H.4b (240

2 _Mpo miyd -0 o] _024b 6y |81 443 L.
3 405 |214Y IS | 760 OH3 4_763;?_‘1__ l.eS puI
4 4o | zn.‘t'—( 'VH... 7o 0.2V2 5.9 47} [%S,-?’_EL

Motes: Draw-aown shouid ideally be less than 0.3 feet Tom me crgnai depit o groundwata:
tAimimal draw-down achievad and measured by, 1) pumping 8t a low rate {approximately 1 hter! 3 mrotes or 7 galiming and 2}

continually measuring wa'er leve.s in the well

Sensory Observatians

Color: C_—Eaf > Tan, Brown, Grey, Milky White, Other:
Qdor: Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical 7, Unknown
Turbidity: Nw Medium, High Very Turbid, Heavy Sits

Comments:




WELL PURGE AND SAMPLING FIELD SHEET

s
CH2MHILL

Well ID: AP . 861?32

Project. Fort Richardscn Comnpliance Sites GWW Monitoring C&p29 Dateﬂ_})_’j%ls;ﬂ
Project #: 457958.09. \® .pS Start Time' | '
Field Team: Jennifer Ulrich & M Ve Landon End Time: | 3495
SampletD: |1 Q3 CG03A-A D 24 83[1 -ow- Tme: 332 ¢ jup other, ——
Sample ID: Time: primary dup other

Sample |D: Time: primary dup octher:

Filtered? \1% cC 4M10u'ﬂ

Deplh to Top of Product (FTOC): Cepth to Water (FTOC;

2310

Depth to CilfwWater Interface (FTOC): N FQ Tota! Depth (FTOC): HSs.s @
Casing diameter: iy 4in. Water Column (Ft} 21.90
gal/Ft of casing: .1‘/-‘ 0653 Casing Volume {gai} 3.55

25 7 Screen Interval

2.Y.p\  Measured Stickup

Pump Intake Depth
Stable DTW (FTOC):

3o-=4H0.
_~YEE

Method of Purging (circle one)

Pump: SUB,BLOR PERIST OTHER TBaller. TEFLON S5 OTHER—

Pump Type Qe D FlowRate (gom). & o6 Required Pulls.——Bailer Vol. (gals). 0.25/0 33
Pump Time: ~ | lav. Vol Purged (gals). | .l \foI,qufjjuq‘-alf\ -
Criteria for Stable Parameters
Parameter Working Range | Stability Criteria Dapth to Water Stabilization
Temperature >0 00 °C +14.0°C Time CTW
oH 014 £0.2 30 23.9]
Conductivity 0-9.99 S/im + 3% |21 24.0)
Dissolved Oxygen [0-19.89 mg/L + 10% 1320 24 . 0)
Turbidity 0-800 NTU [ 10% (=10 NTU) 1227 M. o)
Instrument Observations
-
Volume \ .
. . Wafler Level ! . b Cond Turbidity ATy e ,
Round Time (# BTOC) Ffiged, fe (mSiem) (NTU) o0 (mgd) | Temp (C) | ORP (mV)
{asiions)
1o, | 2841 |voy |02 [i3€3 134 (170 8] Rl
2 (%15 2oy rop Qow  1Seo |23 |1R4 738 PG
______ 3 1320 |41 I [3c3 | AP l . 4, |2 ~1¢. 1
A |I3A5 | Hqon L
5 1550 v —
- IS RN SRR F— ; - |
IR\ NN e S - . N S
.8 SRR, NERD— W | s S0 SR
9 l

GPIMPJG

| coifer &

Notes Draw-down shouid 'deally be less than C 3 feet from tre onginal cepth to groundwaser
Wirimal draw-down schieved and measured by 1) pumping 2t & iow rate lapproxmately 1 liter! 2 mirwtes or 1 gaiimin) and 23
contnually measuring water levels in the well

Sensory Observations

i G 7 D, T .
Color: Clear, AwBe» Tan. qunn,é@h‘likywm.e Other BlALY FOLMULGSs -
Odor: Nee LowMediGnty High Very Strong, H2S. Fuel Like, L,hem|cal?(ur‘knom 1S4
Turbidity: Nongs ¥, High, Very Turbid, Heavy Silts
Comments:

Favvow Wwon Aldd 4t colected Weve
¥ Blace sirmn'ms\{,o-%'r\g on outriide 'b)rkh'mg(%

Co\M A

= 3.3pag|L
me L.tnc:rk aa water

1k

W Black pavhunloke 'in wakter, ot | mpa (A‘ln‘& NTWg
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WELL PURGE AND SAMPLING FIELD SHEET
well1D: pP-3489

Date: |9
Start Time {73
End Time: 1223
jup other -

.u_.-ﬁ.‘,.
CH2ZAAHILL

Project # 457958.08. V8 . (DS
Field Team: Jennifer Ulrich & W\ike Lando n
Sample ID: 1Y D2 (6039 -p-P3989-6W-0

Time:  iXOC

Sample (D: Time: primary dup other:

Sample D Time: primary dup  other
Filtered? Ne§ 0.454mi1.0um

Depth to Tep of Product (FTOC): A ! A Deptn to Water (FTOC) 25-5§%

Depth to Cil'Water interface (FTOC): Al | A Total Depth (FTOC). 2.%0

Casing diameler: LR 4in. Water Column (Ft) (.28

gal/Ft of casing: 0.163 0653 Casing Volume {gai) _L_,__%_B_

Pump Intake Depth
Stable DTW (FTOC):

Screen Interval
Measured Stickup

24-34.
2 _

25 b 2.5

Method of Puraing (circle one)

Pump: SUB-BLOB® PERIST OTHER:
Pump Type. QETD Flow Rate (gpm) L7 X
Pump Time ~lhye Vol Purged (gals). \- 3

|Bailer: TEFLON SS OTHER—"

. | Py ' R o -

|Required Pulls.—Tailer Vol. (gals): 0.25/0.33
 [Vol Puwrged (gals)

Criteria for Stable Parameters

Parameter Working Range Stability Crteria Depth to Water Statifization

Temperature >000°C +1.0°C Time DTW

pH 0-14 t02 YD 25 .Y

Conductivity 0-9.99 5/m + 3% iy ¢ 35.be

Dissolved Oxygen |0-19 89 mg/l. + 10% T 25 L

Turbidity 0-800 NTU +10% (210 NTU) [ISS 25 Wi

Instrument Observations

| |
1 Vaoiume L

. | Water Level . : Cona Turbidity VRN [ — o \

Round Tirme (# BTOC) P.;:’Igedl pH (mS/em) (NTU} DO {myl | Temg (C; | ORP (mV]
fgalions}
1 1D |25z |03 4|03 |Cete 156|208 |64 |99
2 lme |E5.66 706 |14l _06a (1T _|isk je2e [l36

3 g 2866 |08 |7uzs Oeas |18 |geo -fo-%

) i e I e e X s e
a | \25de P03 242 (0706 4 |15 62 1265
5__|izo> |dSeL |#IS [749= (O ?f’iL_i'z"?'?‘_ kol 1445 e
6 lizov 1565 |~28 (295 .12 203 WO SEF N10O
7 I.'f“,rl:) — e ] e e S e | s -'--—"'"""'-'—'./F

I PV TR TP - b I
9

Notes. Draw-down should ideally be less than © 3 teet from the anginal depth o groundwates
Minirral draw-down achieved and measured by 1) pumpieg at 2 jow rate {aopromately 1 lter 3 minutes o0 8 galmin) and 2;
cartinually measuring water igvels n the weil

Sensory Observations

Color: lear > Tan, Brown, Grey, Miky Whnite, Otner

Odor: A0ne) Low, Medium, High, Very Strong, H2S, FuelLike, Chemical 7. Unknown
Turbidity: Nong=EGp, Medium, High Very Turbid. Heavy Silts

Comments:

Colled Cewvoua lvon Reeld deqt heve = 3.3pn-qlL

1 ""J i 0 e

O

e el? v



1

iy WELL PURGE AND SAMPLING FIELD SHEET

e

CH2/AMILL welllp: AP-HS25
Project: Fort Richardson Compliance Sites GW Monitoring G G,; Q;?Aﬂ___ Date: ) e} |
Project #: 457958.09. NG . 05 _ StartTime 0
Field Team: Jennifer Utich & M YA Loandoln . End Time: | (05
Sample 1I0: Time: . dup other
Sample ID: Time: primary dup other:
Sample \D: Time: mw dup other

Fitered? €% (0 45um/ Oum

Depth to Top of Product (FTOCH: AN £ Depthto Water (FTOC) 12 Tﬁ
Depth to Oil/Water Interface (FTOC) M[J}_ Total Depth (FTOC): . 2.‘1@5
Casing diameter: iny 4in. Water Column (Ft) 2 i/7 4—%@&'
galiFt of casing. 163" 0653 Casing Volume (gai} = JgP 7z
Pump Intake Depth | 2.9 Screen Interval

Stable DTW (FTOC): Measured Stickup

Method of Purging (circle one}

Pump: SUB-BLDR PERIST OTHER: '‘Bailer: TEFLON S5 OI;LEB-:/"'

Pump Type Flow Rate (gpm) Required Pulls_— —Bailer Vol, (gals). 0.25/0.33
Pump Time: Vol. Purged (gals). ‘U,I,Ewc::'ﬁml )
Criteria for Stable Parameters

Parameter wWorking Hange Stability Criteria Depth to Water Siabilization
Temperature >000°C $10°C Time DTW

pH 0-14 +02

Conductivity 0-9.98 S/m + 3%

Dissolved Oxygen [0-19.99 mgiL +10%

Turbidity 0-800 NTU +10% (210 NTU)

Instrument Observations

Water Leve! vl Cond Turbidity

y o 1 : L ARG IR Tan sl Haaais| 2P imVi

Round Time # BTOC) (P:rrgii ! (&sem) NTU) 0D (fmgi) | Temp (C) | ORP fmV]
JoaEn 7

T |05s| (a3 L | 1.0 | %08 rlooe| — | 3-b |9U.B
E | R Y 5 _

i
I S oo doa e itz Slsners coun ) (I
N W | |

3 !

—_— = S W =] AT el P sl 2 i e

9

Notes: Draw-down should «deally be less than 0.3 feet from the crigina’ aepth to groundwater
Minimal draw-down achieved and measured by 1) pumpsng 2t & low rate (approximaiely 1 hler! 2 minutes or 1 galimin) and 2)
continually measuring waiar levels in the wel'

Sensory Observations

Color: Clear@ Tan, Brown, Grey, Milky White, Other: .| K_u‘ \OVDI.D(\
Odor: Mong) Low, Medium, High. Very Strong, H2S, Fuel Like, Chemical 7, Unknown
Turbidity: Non /30 Medium. High, Very Turbid, Heawy Silts

Comments:




1500

CH2MIHILL

WELL PURGE AND SAMPLING FIELD SHEET

Well 1D:

pP-YST B

Project: Fort Richardson Compliance Sites GW Monitoring CGpr3a
Project # 457958.08. \R. QS

Field Team: Jennifer Ulrich & M\ 1Y€ L Q\__ﬂd»DV\

Sample ID: |HR3(GI39)-APHISQ - 6W-  Tme 1€ () d
Sample D' 14 D3C6D39-APYSSD-6W-|  Tme: 1500

sample 10; _|Y4 §2C6(139- APHSTP- & BMS

A Depth to Water (FTOC)
__ Total Depth (FTOC):
Water Column (Ft)
Casing Volume {ga'}
—
< % .7 SscreenInterval
o Measured Stickup

q'
Start Time |4 | %

primary @D other: —
Tme: i4S%  pnmary dup@mg

Samk!p: (1G3CED3A- APYSE) - QW _psyFtered? Nea .- @.mm .
—— -'_\'lm{" tj')u’ a .M&Q 9

Date:

End Time: |
up other

22.3

10.2%
HO
T

Depth to Top of Product (FTOC):
Depth to Qilfwater Interface (FTOC):

Casing diameter: iny 41in
gal/Ft of casing: @ 0853
Pump Intake Depth ’

Stable DTW (FTOC):

Method of Purging (circle one}

Pump: SUBC_[;':DB) PERIST OTHER: 'Bailer: TEFLON S5 OTHER
Pump Typel @E.D  Flow Rate (gpm): @ .\

Pump Time: 1. SheeVol Purged (gals). 3

|Required Pulls.—T1ailer Vol

| x

(gals)

Criteria for Stable Parameters

Parameler Warking Range Stability Critenia Depth to Water Stabilization
Temperature >0.00 °C +1.0°C Time DTW
pH 0-14 02 42€ 22he5
Conduciivity 0-9.98 S/m + 3% iy3p 2.y
Dissolved Oxygen [0-18 99 mg/L +10% {35 11. WS
Turbidity 0-800 NTU [£ 10% (210 NTU) N4 Ho 2. %
Instrument Observations
| Volume | ‘ l
Watler Level i , Cond Turbtchity L el gl
Round Time (# 8TOC) fffr}iﬁf pH ‘ (mSiem) INTUS D0 {rogill | Temp (C) ‘uRP:mW
k- bk "/ I ]
T [9a% 266 |0<—l61t |03 |30 J19% |62y 805
2 lydo |zz.6y ehe }g 79 03577 [HY LIS 1615 |-8i-4
SR i S e S i g B ot~ A Lsoveaun Wiy
T3 1436 |zeies s 1670 0.3¢5 |66 |hoT |G0d 82
o lquo i o cvw ol lgma il eos €7
5 |liuys |zzer 22l lem p3o0 G5 pAS 600 858
Ts |1asp |ty 3o l67e 031049 0w lewo (762
F S e i b e e T e R L T
- I_'._____t S K B - . S S e
9 ! i |

Notes. Draw-down shouid ideally be less than 0.3 feet rom the ongnal depth o groundwater,
Minimral draw-aown achievad and measured by, 1) pumpirg 2t @ iow 1ale fasproamately § Ll 2 morutes o
cortinually measuring water levels in the wel!

1 gaifmin) and 2}

Sensory Observations

Pramiiy | S ass

1 Hhamipic
- D 4amprE

3 Crvous o A
¥ Whiie mm‘m(ﬂxm%r BN O

Color: Clear . Tan, Brown, Grey, Wilky Whitg) Other
Odor: @ﬁ;} Luw,‘: High, Very Strong, H28, Fuel Like, Che:‘nical",@known )
Turbidity: Nong Ty, Mecium, Hgh Very Turbid, Heavy Sitts

Comments:

el feot Lollevked Were = 3.8 molL
\ owberye d ow )iu\oinca, .

& T b4 wip ST W



& WELL PURGE AND SAMPLING FIELD SHEET

e

CH2MHILL weltto:  AP-4Y56 |
onrng CGR3G . cawAlIOH]
e Start Time’ m_

Project: Fort Richardson Compliance Sites GV M
Project # 457958.08. 5© 05

Field Team: ___Jennifer u1ri-ﬁfﬁ\ﬁwﬂm} lca.ea EE End Time: \ 2@
Sample 1D: L"_i@:{;&c“‘__o 34 -A0 4 51 - GW @ Time: 120 _(e'_g‘_ N dup other:  ——
= T
Sample ID: e . Time: prifnary dup other
Sampile D B _ Time: primary dup other:
Filtered? ﬂ'! s D.45urh/1.0um
Depth to Top of Product (FTOCY: _ Depth to Water (FTOC) N<.53
Depth to OilfWater interface (FTOC): oy Total Depih (FTOC) ﬁ"]_.dbi@
Casing diameter: 20T 41N, Water Column (Ftl’

gal/Ft of casing’ _ 0553 OTQ Casing Volume (gai)

Pump Intake Depth d Screen Interval § [
Stable DTW (FTOC): 4§.6 O , ~ Measured Stickup ~ 3.2y _

Method of Purging (circle ane)

Netnor

Pump: SUB,BLDR> PERIST OTHER: . Saler TEFLON 66 OTHER—

Pump Type: (pwd Flow Rate (gom): 0. 0% |Required F’g_l_l_s.s;f/m Vol igals). 0.25/0.33

Pump Time: Vol. Purged (gals). | - $_M$T_(G_1Im_ I — ]

Critenia for Stable Parameters i

Parameter Waorktng Range v Crilerio epfhm’w_gfeﬁ;%aw ﬂ—%%‘ﬁh
Temperature =000 °C b ; Bl _AaTes, W

pH 0-14 ; e T15-Wo

Conductivity [0-9.88 Sim ; e As o |

Dissolved Oxygen |0-18 99 mg! _ 5 i v

Turbidity 0-800 NTU

Instrument Ohservations
|

l

| Volume ]

; Water Level

Time i ¢f pH

L \ # BTOC) SR -
{galions)

| Cond Turhidify
| (mSiem) | (NTU)

Round

e .||'.'- 1, G20 85" Y
wN lgaz, osp 112

g AN L eg
&y ¢m |psie 490
04 [1.03 o018

|ba o
|0 100 Josed |

S Yerp 't
¢ oI

Notes Draw-down shou'd ideally be less than 0 3 feet from the cngmal depth to groundwater.
Nirimal draw-down acnieved and measurad by 1) pumping &t & low rate (aopronmaiely | lterf 3 mnutes of 1 galiminl and 2)
cortinually measuring waisr jeve!s in the well

Sensory Observations

st
Color: Clear 2ger, 1al. Brown, (Grey/Miky White, Other.
Odor: Hase) Low, Kediur, High. Very Strong, H2S, Fuel Like, Chemical 7, Unknown o 3
Turbidity: Nan  Medium, HighdVery | gjd, Heavy Silts

Comments: & Suds 1N NAMLQE&@&@.&W‘R\W%{Wm eMOg

¢ Ausioity @ 24oNV = Ny i~ Jivn T Eoe- T340
RBekotg rondh Ul
Ereld
st Fewoud Wwonde et Collecked, = & A% na | L

‘r'vl T D,




Appendix A-4
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Jennifer Frame
Staff Geologist

Education

B.S., Geosciences, Fort Lewis College Durango, CO, June, 2012
Relevant Coursework:

Groundwater/ Geochemistry

Engineering Geology/ Structural Geology
Environmental Geology/ Environmental Resources
Mineralogy/Petrology
Sedimentology/Stratigraphy /Geomorphology
Geographic Information Systems

Geology Field Methods

Geology Field Camp/ Senior Thesis Seminar

Relevant Experience

Ms. Frame is a staff geologist with the Environmental Services Business Group in CH2M HILL's
Anchorage office. She has been responsible for sampling crews on projects within Alaska and
Washington. Her experience includes site and remedial investigations including evaluating soil
and groundwater impacts and conducting long-term monitoring and operations.

Representative Projects

Staff Geologist; Joint Base Elemendorf-Richardson; Anchorage, Alaska, November
2012 - present. Site Manager of Long Term Monitoring (LTM) sites on JBER-Richardson,
including State and CERCLA regulated sites. Manage sub-contractors conducting groundwater
monitoring and associated Annual report writing tasks. Help to develop and manage budgets for
2013-2014 field work. Worked with Client to ensure deadlines and quality objectives are met.
Served as Safety Coordinator and lead geologist on site investigation and characterization efforts
at 37 different sites situated on JBER-Richardson. Served as field team lead supporting LTM
sampling efforts at four State-regulated (petroleum hydrocarbon) sites, and two CERCLA
regulated (chlorinated solvents) sites. Responsible for authoring annual LTM reports, decision
documents, and site characterization reports.

Staff Geologist; Alaska Army National Guard Federal Scout Readiness Centers (FSRCs)
February — October 2012. Participated in writing work plans to identify the gaps in the data
necessary to complete site characterization requirements with the Alaska Department of
Environmental Conservation. Help conduct site investigation efforts at 8 different Alaska Army
National Guard FSRCs situated in the Yukon-Kuskokwim Delta. Authored characterization
reports identifying the nature and extent of contamination, evaluating cumulative risk, and where
necessary, proposing alternative cleanup levels.



Project Experience Prior to CH2M HILL

Staff Scientist/Environmental Field Technician, Sealaska Environmental Services, Poulsbo,
Washington, April 2011-March 2012. Conducted long-term monitoring and operations on
Department of Defense contracts throughout Washington State Naval Facilities. Provided field
support for all of the Northwest Contracts serviced by Sealaska Environmental Services (SES).
Locations include, but are not limited to: Sub-Base Bangor, Jackson Park Housing Complex
(JPHC), Bremerton Naval Complex (BNC), Naval Air Station Whidbey Island (NASWI), and
Keyport, Washington. Field support includes groundwater, surface and sediment sampling,
institutional controls, reporting and various maintenance tasks. Performed groundwater sampling
tasks associated with bio-venting, air sparging, injection well, and monitoring well remediation
techniques. Provided support with core logging (hollow auger system) during shallow monitor
well installations and decommissioning. Compiled field data for Naval Installation Restoration
Information Solutions (NIRIS) submissions using Microsoft excel. Assisted with task order
report writing and editing using Microsoft Office software.

REU Intern, Organization for Tropical Studies-Duke University, Las Cruces Biological
Station, San Vito, Costa Rica, June-August 2010. Designed and implemented research project
assessing nitrate loading/leaching and evaluation of potential contamination risks within tropical
top soils in the Rio Java Watershed, located within the Las Cruces Biological Research Station
reforestation project. Evaluated long-term impacts of varying land-use types (urban, agricultural,
primary and secondary forests) based on nitrate concentrations, soil moisture and percolation
rates. Conducted sample collection and analysis, report writing based on results and oral
presentation of findings via power point for peers and mentors within the program.

Site Health and Safety Supervisor, Sealaska Environmental Services, Northwest
Washington and Alaska, 2005-2009. Performed duties of Site Safety and Health Supervisor on
paving project at Sub-base Bangor, Washington. Conducted daily health and safety briefings
with all onsite personnel and sub-contractors. Provide information regarding onsite hazards.
Reviewed Site Health and Safety Plan with individuals prior to work, collected and filed all
pertinent certificates and training documents for onsite personnel. Maintained daily field logbook
and weekly checklists. Observed construction techniques, equipment and health and safety
compliance.

Performed duties of Site Health and Safety Supervisor, as well as field support on Long Term
Monitoring/Operations (LTM/O) annual sampling event on remote location of Former Naval
Complex Adak, Alaska. Conducted daily health and safety briefings with onsite personnel
concerning hazards associated with daily tasks. Evaluated hazards on location such as volcanic
eruptions and associated gases, generator usage, UXO potential, basic topography of area and
limited medical assistance availability. Provided support as team lead for designated sampling
locations which included groundwater, surface water, sediment and surface soil sampling,
collecting GPS coordinates, and assuring proper protocol during sample collection.

Organized and conducted Long Term Monitoring/Operations (LTM/O) events at Naval Air
Station Whidbey Island (NASWI) in Oak Harbor, Washington, as Project Field Lead and Site
Safety and Health Supervisor. Each LTM/O event was conducted within the scope of a specific
Task Order, consisting of both Sampling and Monitoring. Responsible for all necessary sample



coordination, including ordering of supplies (lab and field equipment), organizing personnel,
contacting designated Naval Technical Representative (NTR) regarding progress of events, and
creating sample matrices is carried out per each event. All events scheduled met or exceeded
specific projected completion goals relative to each assigned task.

Provided field support for all of the Northwest Contracts serviced by Sealaska Environmental
Services (SES). Locations include, but are not limited to: Former Naval Complex Adak, AK,
Sub-Base Bangor, Jackson Park Housing Complex (JPHC), Bremerton Naval Complex (BNC),
Naval Air Station Whidbey Island (NASWI), and Keyport, Washington. Field support includes
groundwater, surface and sediment sampling, institutional controls, reporting and various
maintenance tasks.

Provided support as Assistant Task Order Manager for Project Manager regarding Task Order 33
(NASWI). Conducted research for development of new wells along SR-20 Oak Harbor, WA,
including creation of Traffic Control Plan based on WASHDOT requirements and project
objectives. Composition of CPR/CQC reports required for submittal to the Program Manager,
Project Manager, NTR, and Quality Control Supervisor while field work was being conducted.
All documents generated during the project (such as field forms, field logbook, chains of
custody, and any deviations) were organized, filed and submitted to the Project Manager,
Chemist, and other applicable personnel.

Composition of quarterly and annual Long Term Monitoring/Operations reports for various sites
such as NASWI Area 6, 31, and 42, NASW!I Fuel Farms (1,2,3 and 4), JPCH, Keyport and
Former Naval Complex Adak, AK.

Certifications

o 40 hr. HAZWOOPER Cert. (Complies with OSHA 29 CFR 1910.120) November 2005

e 8hr. C4 HAZWOOPER refresher Cert. (OSHA 29 CFR 1910.120) Current (2013)

o First Aid/CPR/AED/BBP Cert. Current (2013)

e Construction Safety and Health Cert. (OSHA compliance) July 2006
Training

e DOT Training (DOT/HM-126F HAZMAT 49 CFR 172, Subpart H) June 2006

e Waste Management Training (40 CFR 265.16) June 2006

o C4 HAZWOPER Supervisor Training August 2006

e Project Management Training December 2006

Educational Awards

e American Geological Institute Minority Participation Program Fall 2011
o Fort Lewis College Writing Program Essay Contest-

Technical and Professional Writing Category; Honorable Mention Winter 2010
o Inductee; Native American Honor Society of Fort Lewis College Winter 2010
e CO-AMP Academic Achievement Award, Fort Lewis College Fall 2009

e CO-AMP Academic Excellence Award, Fort Lewis College Fall 2009



Volunteer Experience

o President; Geology Club (2011-2012 Fort Lewis College, Durango, CO)

o President; Native American Honor Society (2010-2011 Fort Lewis College, Colorado)

e Presenter; Native American Leadership Forum, Fort Lewis College-Presentation representing
Native American Honor Society (2010)

= Collaboration of Leadership in Legislation Impacting Native American Communities.

e Bio-Chemistry Senior Seminar Project, Fort Lewis College (2010)

= Volunteer member of study for diabetes research among Native American students

o Participant; Environmental Science Club, Southern Oregon University- Geology Field Studies
Explored and sampled locations along Southern Oregon Coastline (2002)

Employment History

February 2012 - Current, CH2M HILL, Anchorage, Alaska, Staff Geologist

April 2011- March 2012, Sealaska Environmental Services, Poulsbo, Washington, Staff Scientist
and Environmental Field Technician

June-August 2010, Duke University, Las Cruces Biological Station, San Vito, Costa Rica, REU
Intern.

2005-2009, Sealaska Environmental Services, Northwest Washington and Alaska, Site Health
and Safety Supervisor.



Appendix B
Analytical Results Tables
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Groundwater Raw Analytical Results

November 2014

Table B-1: Groundwater Sample Results - AP-3983R

Location AP-3983R
Sample ID 13Q4CG039-AP3983R-GW-0 | 14Q1CG039-AP3983R-GW-0 | 14Q2CG039-AP3983R-GW-0 | 14Q3CG039-AP3983R-GW-0
Sample Depth (ft) 30 - 40 30 - 40 30 - 40 30 - 40
Sample Date Screening Level 10/16/2013 1/16/2014 4/15/2014 9/9/2014
Analyte Screening Level Source
Metals (MG/L)
Iron, dissolved NA NA 64.7 275 60.9 50.9
Manganese, dissolved NA NA 5.11 4.24 4.31 2.73
VOCs (ug/L)
1,1,1,2-Tetrachloroethane NA NA 0.25U 03U 3U 03U
1,1,1-Trichloroethane 200 EPA MCL 0.25U 03U 3U 03U
1,1,2,2-Tetrachloroethane 4.3 2012 ADEC Table C GW 472 521 301 332
1,1,2-Trichloroethane 5 EPA MCL 12.4 65.5 71.6 24.4
1,1,2-Trichlorotrifluoroethane 1100000 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,1-Dichloroethane 7300 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,1-Dichloroethene 7 EPA MCL 3.62 6.71 6.74 8.12
1,1-Dichloropropene NA NA 0.25U 0.3U 3U 0.3U
1,2,3-Trichlorobenzene NA NA 0.25U 03U 3U 03U
1,2,3-Trichloropropane 0.12 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,2,4-Trichlorobenzene 70 EPA MCL 0.25U 03U 3U 03U
1,2,4-Trimethylbenzene 1800 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,2-Dibromo-3-Chloropropane 0.2 EPA MCL 0.25U 0.3U 3U 0.3U
1,2-Dichlorobenzene 600 EPA MCL 0.25U 03U 3U 03U
1,2-Dichloroethane 5 EPA MCL 0.81 0.87 1.67J 1.06
1,2-Dichloropropane 5 EPA MCL 0.25U 03U 3U 03U
1,3,5-Trimethylbenzene 1800 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,3-Butadiene NA NA 0.25U 03U 3U 03U
1,3-Dichlorobenzene 3300 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,3-Dichloropropane NA NA 0.25U 0.3U 3U 0.3U
1,4-Dichlorobenzene 75 EPA MCL 0.25U 03U 3U 03U
2,2-Dichloropropane NA NA 0.25U 0.3U 3U 0.3U
2-Butanone (MEK) 200000 EPA MCL 34.1 28.9 oU 11.4
2-Chlorotoluene NA NA 0.25U 03U 3U 03U
2-Hexanone NA NA 1U 1U oU 1U
4-Chlorotoluene NA NA 0.25U 03U 3U 03U
4-Methyl-2-Pentanone (MIBK) 2900 2012 ADEC Table C GW 1U 1U 10U 1U
Acetone 33000 2012 ADEC Table C GW 7.58B 9.06 10U 4.21B
Benzene 5 EPA MCL 0.98 1.25 3U 0.9
Bromobenzene NA NA 0.25U 03U 3U 03U
Bromochloromethane NA NA 0.25U 03U 3U 03U
Bromodichloromethane 80 EPA MCL 0.25U 03U 3U 03U
Bromoform 80 EPA MCL 0.25U 03U 3U 03U
Bromomethane 51 2012 ADEC Table C GW 0.25U 03U 3U 05U
Carbon Disulfide 3700 2012 ADEC Table C GW 0.25U 03U 3U 03U
Carbon Tetrachloride 5 EPA MCL 0.25U 03U 3U 03U
Chlorobenzene 100 EPA MCL 0.25U 03U 3U 03U
Chloroethane 290 2012 ADEC Table C GW 0.25U 03U 3U 03U
Chloroform 80 EPA MCL 3.93 0.93 3U 03U
Chloromethane 66 2012 ADEC Table C GW 0.25U 03U 3U 03U
cis-1,2-Dichloroethene 70 EPA MCL 207 1470 2260 4070
cis-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25U 0.3U 3U 0.3U
Cyclohexane NA NA 0.25U 03U 3U 03U
Dibromochloromethane 80 EPA MCL 0.25U 03U 3U 03U
Dibromomethane NA NA 0.25U 03U 3U 03U
Dichlorodifluoromethane 7300 2012 ADEC Table C GW 0.25U 03U 3U 03U
Ethylbenzene 700 EPA MCL 0.25U 03U 3U 03U
Ethylene Dibromide (EDB) 0.05 EPA MCL 0.25U 03U 3U 03U
Hexachlorobutadiene 7.3 2012 ADEC Table C GW 0.25U 03U 3U 03U
Isopropylbenzene 3700 2012 ADEC Table C GW 0.25 U 0.3U 3U 0.3U
m- & p-Xylene 10000 EPA MCL 05U 0.6U 6U 0.6U
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Groundwater Raw Analytical Results

November 2014

Table B-1: Groundwater Sample Results - AP-3983R

Location AP-3983R
Sample ID 13Q4CG039-AP3983R-GW-0 | 14Q1CG039-AP3983R-GW-0 | 14Q2CG039-AP3983R-GW-0 | 14Q3CG039-AP3983R-GW-0
Sample Depth (ft) 30- 40 30- 40 30- 40 30- 40
Sample Date Screening Level 10/16/2013 1/16/2014 4/15/2014 9/9/2014

Analyte Screening Level Source
Methyl tert-Butyl Ether (MTBE) 470 2012 ADEC Table C GW 0.25U 03U 3U 03U
Methylene Chloride 5 EPA MCL 0.25U 03U 3U 03U
n-Butylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
n-Hexane NA NA 0.25U 03U 3U 03U
n-Propylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
Naphthalene 730 2012 ADEC Table C GW 0.25U 03U 3U 03U
0-Xylene 10000 EPA MCL 0.25U 03U 3U 03U
p-Isopropyltoluene NA NA 0.25U 0.3U 3U 0.3U
sec-Butylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
Styrene 100 EPA MCL 0.25U 03U 3U 03U
tert-Butylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
Tetrachloroethene (PCE) 5 EPA MCL 20.9 278 3.4410 0.79
Toluene 1000 EPA MCL 0.25U 03U 3U 03U
Total Xylenes 10000 EPA MCL 0.75 U 0.75 U 75U 0.75U
trans-1,2-Dichloroethene 100 EPA MCL 71.4 113 99.9 98.8
trans-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25U 0.3U 3U 0.3U
Trichloroethene (TCE) 5 EPA MCL 1820 1190 118 12.4
Trichlorofluoromethane 11000 2012 ADEC Table C GW 0.25U 03U 3U 03U
Vinyl Acetate 37000 2012 ADEC Table C GW 05U 03U 3U 05U
Vinyl Chloride 2 EPA MCL 0.32J 14.1 16.5 43.7
Dissolved Gases (UG/L)
Ethane NA NA 0.226 J 0.0936 J 0.242J 0.943
Ethylene NA NA 0.252J 0.253J 0.501 2.36
Methane NA NA 15.8 11.8 29.9 720
General Chemistry (MG/L)
Alkalinity, bicarb. (as CaCO3) NA NA 194 506 289 1590
Alkalinity, carb. (as CaCO3) NA NA 5U 5U 5U 5U
Alkalinity, bicarb. (as CaCO3) NA NA 194 506 289 1590
Chloride NA NA - - 3.56 6.66 7.77
Nitrogen, Nitrate-Nitrite 10 EPA MCL 0.191 0.0847 0.155 0.173
Sulfate NA NA 369 84.5 3.01 0.557
Sulfide NA NA 0.705 0.264 5.16 2.05
Total Alkalinity NA NA 194 506 289 1590
Total Organic Carbon NA NA 3.96 61.6 93.2 138
Organic Acids by IC (ug/L)
Acetic Acid NA NA 15700 148000 152000 179000
Butyric Acid NA NA 1210 200U 2890 7230
Formic Acid NA NA 872 60U 100U 40U
Lactic Acid NA NA 60 U 1200 U 2000 U 400 U
Propionic Acid NA NA 33400 4000 U 34900 72100
Pyruvic Acid NA NA 100 U 200 U 200 U 80 U
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 reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

mg/l = Milligrams per Liter
ug/l = Micrograms per Liter

Bold indicates the analyte was detected
Shading indicates the result exceeded screening criteria




Groundwater Raw Analytical Results
November 2014

Table B-2: Groundwater Sample Results - AP-4550

Location AP-4550
Sample ID 13Q4CG039-AP4550-GW-0 | 13Q4CG039-AP4550-GW-1 | 14Q1CG039-AP4550-GW-0 | 14Q1CG039-AP4550-GW-1 | 14Q2CG039-AP4550-GW-0 | 14Q3CG039-AP4550-GW-0 | 14Q3CG039-AP4550-GW-1
Sample Depth (ft) 32-42 32-42 32-42 32-42 32-42 32-42 32-42
Sample Date Screening Level 10/15/2013 10/15/2013 1/16/2014 1/16/2014 4/15/2014 9/9/2014 9/9/2014

Analyte Screening Level Source
Metals (MG/L)
Iron, dissolved NA NA 14.7 14 35.8 35.9 27.3 25.6 25.3

I NA NA 1.18 1.19 1.75 1.75 1.07 0.983 0.973
VOCs (ug/L)
1,1,1,2-Tetrachloroethane NA NA 125U 125U 03U 03U 15U 03U 03U
1,1,1-Trichloroethane 200 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,1,2,2-Tetrachloroethane 4.3 2012 ADEC Table C GW 164 157 362 355 150 97.2J &2
1,1,2-Trichloroethane 5 EPA MCL 6.33 6.08 13.6 12.6 6.18 3.39 3.35
1,1,2-Trichlorotrifluoroethane 1100000 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
1,1-Dichloroethane 7300 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,1-Dichloroethene 7 EPA MCL 194 125U 7.94 7.9 3.94 3.14 3.06
1,1-Dichloropropene NA NA 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,2,3-Trichlorobenzene NA NA 125U 125U 03U 03U 15U 03U 03U
1,2,3-Trichloropropane 0.12 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,2,4-Trichlorobenzene 70 EPA MCL 125U 125U 03U 03U 15U 0.3U 0.3U
1,2,4-Trimethylbenzene 1800 2012 ADEC Table C GW 125U 125U 0.3U 03U 15U 0.3U 03U
1,2-Dibromo-3-Chloropropane 0.2 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,2-Dichlorobenzene 600 EPA MCL 125U 125U 03U 03U 15U 03U 03U
1,2-Dichloroethane 5 EPA MCL 125U 125U 0.43J 0417 15U 03U 03U
1,2-Dichloropropane 5 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,3,5-Trimethylbenzene 1800 2012 ADEC Table C GW 125U 125U 0.3U 03U 15U 03U 03U
1,3-Butadiene NA NA 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,3-Dichlorobenzene 3300 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
1,3-Dichloropropane NA NA 125U 125U 03U 0.3U 15U 0.3U 03U
1,4-Dichlorobenzene 75 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
2,2-Dichloropropane NA NA 125U 125U 03U 03U 15U 03U 03U
2-Butanone (MEK) 200000 EPA MCL 26.7 25.4 iU iU 5U 34U 34U
2-Chlorotoluene NA NA 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
2-Hexanone NA NA 5U 5U 1U 1U 5U 1U iU
4-Chlorotoluene NA NA 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
4-Methyl-2-Pentanone (MIBK) 2900 2012 ADEC Table C GW 5U 5U 1u 1u 5U 1u 1u
Acetone 33000 2012 ADEC Table C GW 5U 5U 1U 0.95J 5U 1iu 1iu
Benzene 5 EPA MCL 125U 125U 0.72 0.69 15U 0.28J 0.29J
Bromobenzene NA NA 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Bromochloromethane NA NA 125U 125U 03U 03U 15U 03U 03U
Bromodichloromethane 80 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Bromoform 80 EPA MCL 125U 125U 03U 0.3U 15U 03U 0.3U
Bromomethane 51 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.5U 0.5U
Carbon Disulfide 3700 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Carbon Tetrachloride 5 EPA MCL 125U 125U 03U 03U 15U 03U 03U
Chlorobenzene 100 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Chloroethane 290 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
Chloroform 80 EPA MCL 3.02J 125U 0.31J 0.31J 15U 03U 03U
Chloromethane 66 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
cis-1,2-Dichloroethene 70 EPAMCL 115 110 2040 2030 1130 924 836
cis-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Cyclohexane NA NA 125U 125U 03U 03U 15U 03U 03U
Dibromochloromethane 80 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Dibromomethane NA NA 125U 125U 03U 0.3U 15U 0.3U 0.3U
Dichlorodifluoromethane 7300 2012 ADEC Table C GW 125U 125U 03U 0.3U 15U 03U 03U
Ethylbenzene 700 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Ethylene Dibromide (EDB) 0.05 EPA MCL 125U 125U 0.3U 03U 15U 03U 03U
Hexachlorobutadiene 7.3 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Isopropylbenzene 3700 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
m- & p-Xylene 10000 EPA MCL 25U 25U 0.6 U 0.6 U 3U 0.6 U 0.6 U
Methyl tert-Butyl Ether (MTBE) 470 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
Methylene Chloride 5 EPA MCL 1.25U 1.25U 0.3U 0.3U 15U 0.3U 0.3U
n-Butylbenzene 370 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
n-Hexane NA NA 1.25U 125U 03U 03U 15U 03U 03U
n-Propylbenzene 370 2012 ADEC Table C GW 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Naphthalene 730 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
o-Xylene 10000 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
p-Isopropyltoluene NA NA 125U 125U 03U 03U 15U 03U 03U
sec-Butylbenzene 370 2012 ADEC Table C GW 125U 125U 0.3U 03U 15U 03U 03U
Styrene 100 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
tert-Butylbenzene 370 2012 ADEC Table C GW 125U 125U 03U 0.3U 15U 03U 03U
Tetrachloroethene (PCE) 5 EPA MCL 8.76 8.69 1.68 1.51 15U 0.52 0.51
Toluene 1000 EPA MCL 125U 125U 0.3U 0.3U 15U 0.3U 0.3U
Total Xylenes 10000 EPA MCL 3.75U 3.75U 0.75U 0.75U 3.75U 0.75U 0.75U
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Groundwater Raw Analytical Results
November 2014

Table B-2: Groundwater Sample Results - AP-4550

Location AP-4550
Sample ID 13Q4CG039-AP4550-GW-0 | 13Q4CG039-AP4550-GW-1 | 14Q1CG039-AP4550-GW-0 | 14Q1CG039-AP4550-GW-1 | 14Q2CG039-AP4550-GW-0 | 14Q3CG039-AP4550-GW-0 | 14Q3CG039-AP4550-GW-1
Sample Depth (ft) 32-42 32-42 32-42 32-42 32-42 32-42 32-42
Sample Date Screening Level 10/15/2013 10/15/2013 1/16/2014 1/16/2014 4/15/2014 9/9/2014 9/9/2014

Analyte Screening Level Source
trans-1,2-Dichloroethene 100 EPA MCL 38.6 36.6 62.2 62 37.5 318 31
trans-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 1.25U 1.25U 03U 03U 15U 03U 03U
Trichloroethene (TCE) 5 EPA MCL 801 822 34.9 27 6.89 1023 10.6
Trichlorofluoromethane 11000 2012 ADEC Table C GW 125U 125U 03U 03U 15U 03U 03U
Vinyl Acetate 37000 2012 ADEC Table C GW 25U 25U 0.3U 0.3U 15U 0.5U 0.5U
Vinyl Chloride 2 EPA MCL 125U 125U 40.3 39.3 il L 5.25 5.04
Dissolved Gases (UG/L)
Ethane NA NA 0.958 0.805 0.344J 0.384J 0.334J 0.444 ) 0.418J
Ethylene NA NA 0.537 0.441 111 1.29 0.261J 0.303J 0.302J
Methane NA NA 36.1 44.2 216 220 1060 5860 5460
General Chemistry (MG/L)
Alkalinity, bicarb. (as CaCO3) NA NA -- -- 289 287 217 144 143
Alkalinity, carb. (as CaCO3) NA NA -- -- 5U 5U 5U 5U 5U
Alkalinity, bicarb. (as CaCO3) NA NA -- -- 289 287 217 144 143
Chloride NA NA 2.84 272 3.61 3.6 2.46 1.73 1.76
Nitrogen, Nitrate-Nitrite 10 EPA MCL 0.15 0.137 0.113 0.114 0.154 0.14 0.156
Sulfate NA NA 113 115 0.202 0.222 0.353 0.1U 0.1U
Sulfide NA NA -- -- 0.124 0.141 0.148 0.0664 0.0839
Total Alkalinity NA NA .- .- 289 287 217 144 143
Total Organic Carbon NA NA - - - - 131 134 41.3 50.5 51.9
Organic Acids by IC (ug/L)
Acetic Acid NA NA -- -- 129000 127000 52900 98100 94900
Butyric Acid NA NA .- .- 19400 19500 5450 4280 4410
Formic Acid NA NA -- -- 600 U 600 U 61.2J 3273 40.7J
Lactic Acid NA NA .- .- 60U 60U 1000 U 400 U 400 U
Propionic Acid NA NA -- -- 64300 67100 4760 1480 1330
Pyruvic Acid NA NA -- -- 2000 U 2000 U 200U 80U 80U
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 reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

mg/l = Milligrams per Liter
ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the result exceeded screening criteria
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Groundwater Raw Analytical Results

November 2014

Table B-3 Groundwater Sample Results - AP-4551

Location AP-4551
Sample ID 13Q4CG039-AP4551-GW-0 | 14Q1CG039-AP4551-GW-0 | 14Q2CG039-AP4551-GW-0 | 14Q3CG039-AP4551-GW-0
Sample Depth (ft) 85.2-95.2 85.2-95.2 85.2-95.2 85.2-95.2
Sample Date Screening Level 10/16/2013 1/16/2014 4/15/2014 9/10/2014
Analyte Screening Level Source
Metals (MG/L)
Iron, dissolved NA NA 0.13 21.9 7.27 5.46
Manganese, dissolved NA NA 19.3 19.2 12.5 10.5
VOCs (ug/L)
1,1,1,2-Tetrachloroethane NA NA 0.25U 03U 3U 03U
1,1,1-Trichloroethane 200 EPA MCL 0.25U 03U 3U 03U
1,1,2,2-Tetrachloroethane 4.3 2012 ADEC Table C GW 51.6 121 108 119
1,1,2-Trichloroethane 5 EPA MCL 5.09 7.85 15.3 12.9
1,1,2-Trichlorotrifluoroethane 1100000 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,1-Dichloroethane 7300 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,1-Dichloroethene 7 EPA MCL 211 4.76 15.2 16.7
1,1-Dichloropropene NA NA 0.25U 0.3U 3U 0.3U
1,2,3-Trichlorobenzene NA NA 0.25U 03U 3U 03U
1,2,3-Trichloropropane 0.12 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,2,4-Trichlorobenzene 70 EPA MCL 0.25U 03U 3U 03U
1,2,4-Trimethylbenzene 1800 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,2-Dibromo-3-Chloropropane 0.2 EPA MCL 0.25U 0.3U 3U 0.3U
1,2-Dichlorobenzene 600 EPA MCL 0.25U 03U 3U 03U
1,2-Dichloroethane 5 EPA MCL 0.25U 03U 3U 0.440
1,2-Dichloropropane 5 EPA MCL 0.25U 0.3U 3U 0.3U
1,3,5-Trimethylbenzene 1800 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,3-Butadiene NA NA 0.25U 03U 3U 03U
1,3-Dichlorobenzene 3300 2012 ADEC Table C GW 0.25U 03U 3U 03U
1,3-Dichloropropane NA NA 0.25U 0.3U 3U 0.3U
1,4-Dichlorobenzene 75 EPA MCL 0.25U 03U 3U 03U
2,2-Dichloropropane NA NA 0.25U 0.3U 3U 0.3U
2-Butanone (MEK) 200000 EPA MCL 16.4 1U 10U 34U
2-Chlorotoluene NA NA 0.25U 03U 3U 03U
2-Hexanone NA NA 2.3 1U oU 1U
4-Chlorotoluene NA NA 0.25U 03U 3U 03U
4-Methyl-2-Pentanone (MIBK) 2900 2012 ADEC Table C GW 1U 1U oU 1U
Acetone 33000 2012 ADEC Table C GW 26.9 6.35 ouU 1U
Benzene 5 EPA MCL 0.34J 0.69 3U 0.7
Bromobenzene NA NA 0.25U 03U 3U 03U
Bromochloromethane NA NA 0.25U 03U 3U 03U
Bromodichloromethane 80 EPA MCL 0.25U 03U 3U 03U
Bromoform 80 EPA MCL 0.25U 03U 3U 03U
Bromomethane 51 2012 ADEC Table C GW 0.25U 03U 3U 05U
Carbon Disulfide 3700 2012 ADEC Table C GW 0.25U 03U 3U 03U
Carbon Tetrachloride 5 EPA MCL 0.25U 03U 3U 03U
Chlorobenzene 100 EPA MCL 0.25U 03U 3U 03U
Chloroethane 290 2012 ADEC Table C GW 0.25U 03U 3U 03U
Chloroform 80 EPA MCL 2.03 1.24 3U 0.97
Chloromethane 66 2012 ADEC Table C GW 0.25U 03U 3U 03U
cis-1,2-Dichloroethene 70 EPA MCL 82.7 730 2370 2520
cis-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25U 0.3U 3U 0.3U
Cyclohexane NA NA 0.25U 0.3U 3U 0.3U
Dibromochloromethane 80 EPA MCL 0.25U 03U 3U 03U
Dibromomethane NA NA 0.25U 03U 3U 03U
Dichlorodifluoromethane 7300 2012 ADEC Table C GW 0.25U 03U 3U 03U
Ethylbenzene 700 EPA MCL 0.25U 03U 3U 03U
Ethylene Dibromide (EDB) 0.05 EPA MCL 0.25U 03U 3U 03U
Hexachlorobutadiene 7.3 2012 ADEC Table C GW 0.25U 03U 3U 03U
Isopropylbenzene 3700 2012 ADEC Table C GW 0.25U 0.3U 3U 0.3U
m- & p-Xylene 10000 EPA MCL 05U 06U 6U 06U
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Groundwater Raw Analytical Results

November 2014

Table B-3 Groundwater Sample Results - AP-4551

Location AP-4551
Sample ID 13Q4CG039-AP4551-GW-0 | 14Q1CG039-AP4551-GW-0 | 14Q2CG039-AP4551-GW-0 | 14Q3CG039-AP4551-GW-0
Sample Depth (ft) 85.2-95.2 85.2-95.2 85.2-95.2 85.2-95.2
Sample Date Screening Level 10/16/2013 1/16/2014 4/15/2014 9/10/2014
Analyte Screening Level Source
Methyl tert-Butyl Ether (MTBE) 470 2012 ADEC Table C GW 0.25U 03U 3U 03U
Methylene Chloride 5 EPA MCL 0.25U 03U 3U 03U
n-Butylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
n-Hexane NA NA 0.25U 03U 3U 03U
n-Propylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
Naphthalene 730 2012 ADEC Table C GW 0.25U 03U 3U 03U
0-Xylene 10000 EPA MCL 0.25U 03U 3U 03U
p-Isopropyltoluene NA NA 0.25U 0.3U 3U 0.3U
sec-Butylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
Styrene 100 EPA MCL 0.25U 03U 3U 03U
tert-Butylbenzene 370 2012 ADEC Table C GW 0.25U 03U 3U 03U
Tetrachloroethene (PCE) 5 EPA MCL 0.64 2.42 3U 0.3U
Toluene 1000 EPA MCL 0.25U 0.63 3U 03U
Total Xylenes 10000 EPA MCL 0.75U 0.75U 75U 0.75U
trans-1,2-Dichloroethene 100 EPA MCL 8.92 14.2 24.1 28.2
trans-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25U 0.3U 3U 0.3U
Trichloroethene (TCE) 5 EPAMCL 698 1190 14.7 8.43
Trichlorofluoromethane 11000 2012 ADEC Table C GW 0.25U 03U 3U 03U
Vinyl Acetate 37000 2012 ADEC Table C GW 05U 03U 3U 05U
Vinyl Chloride 2 EPA MCL 0.25 U 2.43 7.87 5.55
Dissolved Gases (UG/L)
Ethane NA NA 0.123U 0.116 U 0.129J 0.4
Ethylene NA NA 0.293J 0.0858 J 0.115J 0.219J
Methane NA NA 0.364 B 0.849 119 840
General Chemistry (MG/L)
Alkalinity, bicarb. (as CaCO3) NA NA 307 283 444 257
Alkalinity, carb. (as CaCO3) NA NA 5U 5U 5U 5U
Alkalinity, bicarb. (as CaCO3) NA NA 307 283 444 257
Chloride NA NA -- 4.83 4.34 4.06
Nitrogen, Nitrate-Nitrite 10 EPA MCL 0.0302 B 0.0976 0.0656 0.0416
Sulfate NA NA 117 12 0.289 1.11
Sulfide NA NA 0.112 0.0197 J 0.258 0.032
Total Alkalinity NA NA 307 283 444 257
Total Organic Carbon NA NA 4.13 38 28.1 24.1
Organic Acids by IC (ug/L)
Acetic Acid NA NA 60 U 16100 27300 400U
Butyric Acid NA NA 60 U 1310 486 1250
Formic Acid NA NA 60 U 60U 100U 40U
Lactic Acid NA NA 60 U 60U 100U 31800
Propionic Acid NA NA 45.8J 9690 2050 594
Pyruvic Acid NA NA 363 200 U 200 U 80 U
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 reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

mg/l = Milligrams per Liter
ug/l = Micrograms per Liter

Bold indicates the analyte was detected
Shading indicates the result exceeded screening criteria




CG039

Groundwater Raw Analytical Results
October 2014

Table B-4 Groundwater Sample Results - Downgradient Monitoring Wells

Location AP-3744 AP-3747 AP-3989
Sample ID 14Q3CG039-AP3744-GW-0 | 14Q3CG039-AP3747-GW-0 | 14Q3CG039-AP3989-GW-0
Sample Depth (ft) 26.5 - 36.5 20-30 24 - 34
Sample Date Screening Level 9/9/2014 9/5/2014 9/9/2014
Analyte Screening Level Source
Metals (MG/L)
Iron, dissolved NA NA 0.02U 0.02U 325
Manganese, dissolved NA NA 0.0227 0.000529 B 2.66
VOCs (ug/L)
1,1,1,2-Tetrachloroethane NA NA 03U 03U 03U
1,1,1-Trichloroethane 200 EPA MCL 03U 03U 03U
2-Tetrachloroethane 4.3 2012 ADEC Table C GW 9.31 278 97.4
1,1,2-Trichloroethane 5 EPA MCL 0.29J 1.57 3.73
1,1,2-Trichlorotrifluoroethane 1100000 2012 ADEC Table C GW 03U 03U 03U
1,1-Dichloroethane 7300 2012 ADEC Table C GW 03U 0.3U 03U
1,1-Dichloroethene 7 EPA MCL 03U 0.79 3.2
1,1-Dichloropropene NA NA 0.3U 03U 0.3U
1,2,3-Trichlorobenzene NA NA 03U 0.3U 03U
1,2,3-Trichloropropane 0.12 2012 ADEC Table C GW 03U 03U 03U
1,2,4-Trichlorobenzene 70 EPA MCL 03U 03U 03U
1,2,4-Trimethylbenzene 1800 2012 ADEC Table C GW 03U 0.3U 03U
1,2-Dibromo-3-Chloropropane 0.2 EPA MCL 0.3U 03U 0.3U
1,2-Dichlorobenzene 600 EPA MCL 03U 03U 03U
1,2-Dichloroethane 5 EPA MCL 03U 03U 0.27J
1,2-Dichloropropane 5 EPA MCL 0.3U 0.3U 0.3U
1,3,5-Trimethylbenzene 1800 2012 ADEC Table C GW 03U 03U 03U
1,3-Butadiene NA NA 03U 0.3U 03U
1,3-Dichlorobenzene 3300 2012 ADEC Table C GW 03U 03U 03U
1,3-Dichloropropane NA NA 03U 03U 03U
1,4-Dichlorobenzene 75 EPA MCL 03U 03U 03U
2,2-Dichloropropane NA NA 0.3U 03U 0.3U
2-Butanone (MEK) 200000 EPA MCL 34U 3.4U 34U
2-Chlorotoluene NA NA 03U 0.3U 03U
2-Hexanone NA NA 1U 1U 1U
4-Chlorotoluene NA NA 03U 0.3U 03U
4-Methyl-2-Pentanone (MIBK) 2900 2012 ADEC Table C GW 1U 1U 1U
Acetone 33000 2012 ADEC Table C GW 1U 1U 10U
Benzene 5 EPA MCL 03U 0.3U 1.03
Bromobenzene NA NA 03U 0.3U 03U
Bromochloromethane NA NA 03U 0.3U 03U
Bromodichloromethane 80 EPA MCL 03U 03U 03U
Bromoform 80 EPA MCL 03U 0.3U 03U
Bromomethane 51 2012 ADEC Table C GW 05U 05U 05U
Carbon Disulfide 3700 2012 ADEC Table C GW 03U 0.3U 03U
Carbon Tetrachloride 5 EPA MCL 0.51 1.85 03U
Chlorobenzene 100 EPA MCL 03U 03U 03U
Chloroethane 290 2012 ADEC Table C GW 03U 03U 0.3U
Chloroform 80 EPA MCL 0.21J 2.11 03U
Chloromethane 66 2012 ADEC Table C GW 0.3U 0.3U 0.3U
cis-1,2-Dichloroethene 70 EPA MCL 13.7 13.4 1250
cis-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 03U 03U 03U
Cyclohexane NA NA 03U 03U 03U
Dibromochloromethane 80 EPA MCL 03U 0.3U 03U
Dibromomethane NA NA 03U 0.3U 03U
Dichlorodifluoromethane 7300 2012 ADEC Table C GW 03U 03U 03U
Ethylbenzene 700 EPA MCL 03U 03U 03U
Ethylene Dibromide (EDB) 0.05 EPA MCL 03U 0.3U 03U
Hexachlorobutadiene 7.3 2012 ADEC Table C GW 03U 03U 03U
Isopropylbenzene 3700 2012 ADEC Table C GW 0.3U 03U 0.3U
m- & p-Xylene 10000 EPA MCL 0.6U 0.6U 0.6U
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CG039

Groundwater Raw Analytical Results
October 2014

Table B-4 Groundwater Sample Results - Downgradient Monitoring Wells

Location AP-3744 AP-3747 AP-3989
Sample ID 14Q3CG039-AP3744-GW-0 | 14Q3CG039-AP3747-GW-0 | 14Q3CG039-AP3989-GW-0
Sample Depth (ft) 26.5 - 36.5 20-30 24 - 34
Sample Date Screening Level 9/9/2014 9/5/2014 9/9/2014
Analyte Screening Level Source
Methyl tert-Butyl Ether (MTBE) 470 2012 ADEC Table C GW 03U 0.3U 03U
Methylene Chloride 5 EPA MCL 03U 03U 03U
n-Butylbenzene 370 2012 ADEC Table C GW 03U 03U 03U
n-Hexane NA NA 03U 03U 03U
n-Propylbenzene 370 2012 ADEC Table C GW 0.3U 03U 0.3U
Naphthalene 730 2012 ADEC Table C GW 03U 0.3U 03U
o-Xylene 10000 EPA MCL 03U 03U 03U
p-Isopropyltoluene NA NA 0.3U 03U 0.3U
sec-Butylbenzene 370 2012 ADEC Table C GW 0.3U 03U 0.3U
Styrene 100 EPA MCL 03U 0.3U 0.3U
tert-Butylbenzene 370 2012 ADEC Table C GW 03U 03U 03U
Tetrachloroethene (PCE) 5 EPA MCL 0.33J 1.96 0.3U
Toluene 1000 EPA MCL 03U 03U 03U
Total Xylenes 10000 EPA MCL 0.75U 0.75U 0.75U
trans-1,2-Dichloroethene 100 EPA MCL 0.82 3.17 39.9
trans-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.3U 0.3U 0.3U
Trichloroethene (TCE) 5 EPA MCL 47.2 209 2.47
Trichlorofluoromethane 11000 2012 ADEC Table C GW 0.3U 03U 0.3U
Vinyl Acetate 37000 2012 ADEC Table C GW 05U 05U 05U
Vinyl Chloride 2 EPA MCL 0.3U 03U 8.71
Dissolved Gases (UG/L)
Ethane NA NA 0.109 U 0.11U 0.17J
Ethylene NA NA 0.118 U 0.119U 0.368 J
Methane NA NA 0.104 B 0.0961 B 1700
General Chemistry (MG/L)
Alkalinity, bicarb. (as CaCO3) NA NA 149 131 303
Alkalinity, carb. (as CaCO3) NA NA 5U 5U 5U
Alkalinity, bicarb. (as CaCO3) NA NA 149 131 303
Chloride NA NA 1.83 2.52 3.69
Nitrogen, Nitrate-Nitrite 10 EPA MCL 0.394 0.334 0.228
Sulfate NA NA 13.1 11.4 0.1U
Sulfide NA NA 0.0193 U 0.0193 U 0.0304
Total Alkalinity NA NA 149 131 303
Total Organic Carbon NA NA 1.01B 0.859 B 63.3
Organic Acids by IC (ug/L)
Acetic Acid NA NA 80U 80U 116000
Butyric Acid NA NA 80U 80U 1740
Butyric Acid NA NA 80U 80U 1740
Formic Acid NA NA 40U 40U 40 U
Lactic Acid NA NA 40 U 40U 400 U
Propionic Acid NA NA 80U 80U 10200
Pyruvic Acid NA NA 80 U 80 U 80 U
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 reported sample quantitation limit.

mg/l = Milligrams per Liter
ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the result exceeded screening criteria
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Joint Base Elmendorf-Richardson — Auto 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 April 2015

JOINT BASE ELMENDORF-RICHARDSON - AUTO 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) Auto
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:

e A FD and MS/MSD were not collected for Methods AK101 and AK102.
e 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

Count of
Primary Count Percent Count of | Percentof | Count | Percent
Method Matrix Samples of FD of FD MS/MSD | MS/MSD of EB 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
Count of
Primary Count Percent Count of | Percentof | Count | Percent
Method Matrix Samples of FD of FD MS/MSD | MS/MSD of EB 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:

e 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).

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

e 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.

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

e 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.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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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.

e 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:

e 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”.

e 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.

e 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.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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Trip Blanks
Thirteen TBs were collected and were free of contamination with the following exceptions:

e 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”.

e Mecthane 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.

e 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.

e 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”.

e 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.

e 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.

e 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.

e Mecthane 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.

e 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

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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sample results detected greater than five times the blank concentrations, and three associated
nondetected results, were not qualified.

e 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.

e 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:

e 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”.

e 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”.

e 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:

e 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.

e 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 Method
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SW8260C. The associated detected results were not qualified because the sample
concentrations were greater than four times the spike concentrations.

e 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”.

e 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.

e 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.

e 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”.

e 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.

e 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.

e 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:

e 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.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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Chain-of-Custody and Sample Receipt Discrepancies
e SDG M3042. No discrepancies noted.
e SDG M3043. No discrepancies noted.

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

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

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

e SDG N2614. No discrepancies noted.

e SDG N2617. No discrepancies noted.

e SDG N2648. No discrepancies noted.

e SDG N2655. No discrepancies noted.

e SDG N2664. No discrepancies noted.

e 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.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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3.

10.

1.

12.

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.

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.

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.

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.

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.

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.

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

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

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

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.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 9 Task Order No. 0016



Joint Base Elmendorf-Richardson — Auto 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 April 2015

Table C1-4: Validation Flags

NativelD Method Analyte Final Result | Units | Final Flag | Reason
13Q4CG039-AP3983R-GW-0 | SW8260C Acetone 7.58 ng/L B EB<LOQ
13Q4CG039-AP4550-GW-0 SW8260C 1,1-DCE 1.94 ng/L J FD>RPD
13Q4CG039-AP4550-GW-0 SW8260C Chloroform 3.02 ng/L J FD>RPD
13Q4CG039-AP4550-GW-1 SW8260C 1,1-DCE 1.25 ng/L uJ FD>RPD
13Q4CG039-AP4550-GW-1 SW8260C Chloroform 1.25 ng/L [SAl 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 ng/L B TB<LOQ
13Q4DA085-AP4413-GW-0 E300.0 Chloride 389 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 ng/L B EB<LOQ
13Q4DA085-AP4413-GW-0 RSK-175 Methane 0.0417 ng/L B LB<LOQ
13Q4DA085-AP4413-GW-0 RSK-175 Methane 0.0417 ng/L B TB<LOQ
13Q4DA085-AP4413-GW-0 SW6010B Manganese, dissolved 543 ng/L B EB>LOQ
13Q4DA085-AP4413-GW-0 SW8260C Tetrachloroethylene 125 ug/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 ng/L B TB<LOQ
13Q4DA085-AP4413-GW-1 RSK-175 Methane 0.0436 ng/L B LB<LOQ
13Q4DA085-AP4413-GW-1 RSK-175 Methane 0.0436 ng/L B EB<LOQ
13Q4DA085-AP4413-GW-1 SW6010B Manganese, dissolved 1.26 ng/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 ng/L B LB<LOQ
14Q2DA085-AP4413-GW-1 RSK-175 Methane 0.218 ng/L B LB<LOQ
14Q3CG039-AP3744-GW-0 RSK-175 Methane 0.104 ng/L B EB<LOQ
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Joint Base Elmendorf-Richardson — Auto 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 April 2015
Table C1-4: Validation Flags
NativelD Method Analyte Final Result | Units | Final Flag | Reason

14Q3CG039-AP3744-GW-0 RSK-175 Methane 0.104 ng/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 ng/L B EB<LOQ
14Q3CG039-AP3747-GW-0 RSK-175 Methane 0.0961 ng/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 ng/L B LB<LOQ
14Q3CG039-AP3748-GW-0 RSK-175 Methane 0.0662 ng/L B EB<LOQ
14Q3CG039-AP3983R-GW-0 | SW8260C Acetone 421 ng/L B EB<LOQ
14Q3CG039-AP4344-GW-0 RSK-175 Methane 0.0356 pg/L B LB<LOQ
14Q3CG039-AP4344-GW-0 RSK-175 Methane 0.0356 ng/L B EB<LOQ
14Q3CG039-AP4550-GW-0 SW8260C | Trichloroethene (TCE) 10.2 ng/L J SD<LCL
14Q3CG039-AP5246-GW-0 RSK-175 Methane 0.0607 ng/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 pg/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 ng/L B LB<LOQ
14Q3DA089-AP3486-GW-0 RSK-175 Methane 0.054 ng/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 pg/L B EB<LOQ
14Q3DA089-AP3534-GW-0 RSK-175 Methane 0.0599 ng/L B LB<LOQ
14Q3DA089-AP3774-GW-0 RSK-175 Methane 0.111 ng/L B EB<LOQ
14Q3DA089-AP3774-GW-0 RSK-175 Methane 0.111 ng/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 pg/L B LB<LOQ
14Q3DA089-AP3893-GW-0 RSK-175 Methane 0.229 ng/L B LB<LOQ
14Q3DA089-AP3893-GW-0 RSK-175 Methane 0.229 ng/L B EB<LOQ
14Q3DA089-AP4341-GW-0 AK101 TPH-Gasoline 52.1 ng/L B EB<LOQ
14Q3DA089-AP4341-GW-0 AK101 TPH-Gasoline 52.1 ng/L B TB<LOQ
14Q3DA089-AP4341-GW-0 AK101 TPH-Gasoline 52.1 ng/L B LB<LOQ
14Q3DA089-AP4341-GW-0 RSK-175 Methane 0.0425 ng/L B EB<LOQ
14Q3DA089-AP4341-GW-0 RSK-175 Methane 0.0425 ng/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 ng/L B EB<LOQ
14Q3DA089-AP4411-GW-0 RSK-175 Methane 0.122 ng/L B LB<LOQ
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Joint Base Elmendorf-Richardson — Auto 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

April 2015

Table C1-4: Validation Flags

NativelD 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 ng/L B EB<LOQ
14Q3DA089-AP4413-GW-0 RSK-175 Methane 0.0454 ng/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 422 mg/L J FROZEN
14Q3DA089-AP4413-GW-1 SW6010B Manganese, dissolved 9.98 mg/L J FROZEN

Notes:
mg/L = milligrams per liter
pg/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

Performance-Based Remediation (PBR)

Joint Base Elmendorf-Richardson, Alaska
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Joint Base Elmendorf-Richardson — Auto 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 April 2015
Attachment C1-1 — Samples Associated with DQE
Sample ID Sample Type Sample Date
13Q4CG039-GWEBO1 EB 10/16/2013
13Q4DA085-EB01-GW-0 EB 10/16/2013
14Q3CG039-GWEBO1 EB 9/10/2014
14Q3DA089-GWEBO1 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
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Joint Base Elmendorf-Richardson — Auto 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 April 2015
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-GWTBO01 TB 10/16/2013
14Q1DA085-GWTBO01 TB 1/14/2014
14Q1CG039-GWTBO1 TB 1/16/2014
14Q2DA085-TB01-SO-0 TB 4/15/2014
14Q3CG039-GWTBO1 TB 9/4/2014

14Q3CG039-GWTBO02 TB 9/5/2014

14Q3DA089-GWTBO01 TB 9/8/2014

14Q3CG039-GWTBO03 TB 9/9/2014

14Q3CG039-GWTB04 TB 9/10/2014
14Q3DA089-GWTB02 TB 9/11/2014
14Q3DA089-GWTBO03 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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

2.6C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O 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.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

Some data qualified as estimated;usable as qualified.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:
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c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?
O Yes O No @ NA (Please explain.) Comments:

For details, see site-specific report.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

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

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

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

No samples affected
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.
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 O No O 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 O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

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

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

13Q4CG039-AP4551-GW-0

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

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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

O Yes @ No O 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,
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RPD 83 vs 30), associated sample results were flagged J and UJ.
iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

@ Yes O No O NA (Please explain.) Comments:

Data qualified as estimated; usable as qualified.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O 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.

ii. If above PQL, what samples are affected?

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

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

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.

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

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

4.2C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O 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%.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

Some data qualified as estimated; usable as qualified.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

Version 2.7 Page 2 of 7 01/10



c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?
O Yes O No @ NA (Please explain.) Comments:

For details, see site-specific report.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

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

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

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

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

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
® Yes O No O NA (Please explain.) 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.

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

Some data qualified as estimated; usable as qualified.
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 O No O 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 O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.
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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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

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

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

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

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

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

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

O Yes ® No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

® Yes O No O NA (Please explain.) Comments:

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

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

O Yes @ No O 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.

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

@ Yes O No O NA (Please explain.) Comments:

Data qualified as estimated; usable as qualified.

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O 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.

ii. If above PQL, what samples are affected?

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

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

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.

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

@ Yes O No O NA (Please explain.) Comments:
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.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

O Yes @ No O NA (Please explain.) Comments:

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

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 5.5C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O 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%.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?

® Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

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

No data affected.

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

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

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

@ Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

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

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

® Yes O No O 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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

O Yes O No @ NA (Please explain.) Comments:

Equipment blank not reported in this SDG.

i. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

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

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

O Yes @ No O NA (Please explain.) Comments:

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.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

O Yes @ No O NA (Please explain.) Comments:

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

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 4.7C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O 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.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

@ Yes O No O 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?

O Yes O No @ NA (Please explain.) Comments:

No data affected.

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

All data are usable.

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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

® Yes O No O NA (Please explain.) Comments:

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

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

All data are usable as reported.

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

O Yes O No @ NA (Please explain.) Comments:

No FD in this SDG.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

No FD in this SDG.

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

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)

Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O 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.)

O Yes O No @ NA (Please explain.) Comments:

No FD in this SDG.
f. Decontamination or Equipment Blank (if applicable)
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O Yes O No @ NA (Please explain.) Comments:

Equipment blank not reported in this SDG.

i. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

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

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

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

O Yes @ No O NA (Please explain.) Comments:

COC not relinquished.

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 3.8C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:

SW8260C:

Calibration Verification(s):

The %D for Bromoform (23%) in CVV1-0421 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%.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?
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@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes ® No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Methane was detected in a method blank for Method RSK175.

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

No samples affected.

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

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

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 O No O 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 O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.
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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 O No O 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 O No O NA (Please explain.) Comments:
TB associated to samples in this SDG is in N1695.
iii. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

Methane was detected in the TB for Method RSK175.

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

No samples affected.

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

All data are usable as reported.

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

O Yes O No @ NA (Please explain.) Comments:

No FD in this SDG.
ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

No FD in this SDG.

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

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

O Yes O No @ NA (Please explain.) Comments:
No FD in this SDG.
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

No FD in this SDG.

f. Decontamination or Equipment Blank (if applicable)

O Yes O No @ NA (Please explain.) Comments:

Equipment blank not collected.
i. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

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

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

O Yes @ No O NA (Please explain.) Comments:
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.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

O Yes @ No O NA (Please explain.) Comments:

COC not relinquished.

b. Correct analyses requested?

O Yes @ No O NA (Please explain.) Comments:

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

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 3.8C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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 O No O 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.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:

SW8260C:
The %D for Bromoform (23%) in CVV1-0421 exceeded acceptance criteria of 20%.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

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

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

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

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

® Yes O No O NA (Please explain.) Comments:

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

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

Some data qualified as estimated; usable as qualified.

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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

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

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

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

No samples affected.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

Version 2.7 Page 5 of 6 01/10



O Yes O No @ NA (Please explain.) Comments:

Equipment blank not collected.

i. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

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

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

O Yes @ No O NA (Please explain.) Comments:

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.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 2.0C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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.?

O Yes @ No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative

a.Present and understandable?

@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?

O Yes @® No O NA (Please explain.) Comments:
c. Were all corrective actions documented?

O Yes O No @ NA (Please explain.) Comments:

No corrective actions.

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?
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O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

® Yes O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

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

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

No data affected.

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?
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O Yes ® No O 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: Acetone, Ethylbenzene, hexachlorobutadiene, m,p-xylene, o-
xylene, Toluene, Total Xylense for SW8260C.

ii. If above PQL, what samples are affected?

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

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

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.

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

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 1.4C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O 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).

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O 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.

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

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

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
@ Yes O No O NA (Please explain.) 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.

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

Some data qualified as estimated; usable as qualified.

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 O No O 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 O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

These analytes had Trip Blank detects: Acetone for SW8260C.

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

No samples affected.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
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O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O 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, 0-Xylene, Toluene,
Total Xylenes for SW8260C.

ii. If above PQL, what samples are affected?

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

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

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.

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

O Yes @ No O NA (Please explain.) Comments:

Lactic acid was detected below the LOQ in a continuing calibration blank for Method E300.0M. No
samples were affected.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 3.0C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O 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.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
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O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

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

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

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

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

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

@® Yes O No O NA (Please explain.) 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.

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

Some data qualified as estimated; usable as qualified.

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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

@ Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

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

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

All data are usable as reported.

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

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

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

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O 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.

ii. If above PQL, what samples are affected?

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

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

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.

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

@ Yes O No O NA (Please explain.) Comments:

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.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 1.6C

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O 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.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O NA (Please explain.) Comments:

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

These analytes had Method Blank detects: Hexachlorobutadiene for SW8260C.

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

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

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
® Yes O No O NA (Please explain.) Comments:

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

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

Some data qualified as estimated; usable as qualified.
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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable.

¢. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

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

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

No data affected.

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

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

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

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O 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.

ii. If above PQL, what samples are affected?

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

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

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.

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

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 2.1C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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 O No O NA (Please explain.) Comments:

No discrepancies.

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

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
@ Yes O No O 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.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.

Version 2.7 Page 2 of 6 01/10



d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O 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.

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

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

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

@ Yes O No O NA (Please explain.) Comments:

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

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

Some data qualified as estimated; usable as qualified.
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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

@ Yes O No O 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 O No O 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 O No O 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?

O Yes O No @ NA (Please explain.) Comments:

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

All data are usable as reported.

¢. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes @ No O NA (Please explain.) Comments:

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

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

14Q3DA089-AP4341-GW-0

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

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

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
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O Yes O No @ NA (Please explain.) Comments:
No field duplicate Relative Percent Difference exceedences.
f. Decontamination or Equipment Blank (if applicable)
® Yes O No O NA (Please explain.) Comments:
i. All results less than PQL?
O Yes @ No O 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, 0-Xylene, Toluene, Total

Xylenes for SW8260C.

ii. If above PQL, what samples are affected?

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

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

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.

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

a. Defined and appropriate?

O Yes O No @ NA (Please explain.)

Comments:

No other flags applied.
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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 O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

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

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

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

@ Yes O No O NA (Please explain.) Comments:

Samples received at 2.4C.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

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.?

O Yes O 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”.
e. Data quality or usability affected? (Please explain)

Comments:
Some data qualified as estimated; usable as qualified.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

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

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

¢. Were all corrective actions documented?

® Yes O No O NA (Please explain.) Comments:

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

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No @ NA (Please explain.) Comments:

No soil samples reported.
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

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

All data are usable as reported.

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

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?
O Yes @ No O 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.

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

14Q3DA089-AP4413-GW-0

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
® Yes O No O NA (Please explain.) 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.

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

Some data qualified as estimated; usable as qualified.

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 O No O NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O 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)

O Yes @ No O NA (Please explain.) Comments:

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

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 O No O NA (Please explain.) Comments:

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

No samples affected; all associated results not detected.

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

O Yes ® No O NA (Please explain.) Comments:

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

All data are usable as reported.

¢. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

® Yes O No O 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 O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

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 O No O 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 O No O NA (Please explain.) Comments:

iii. All results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

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

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

No data affected.

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

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

@ Yes O No O 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 O No O NA (Please explain.) Comments:

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

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

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?

O Yes @ No O 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, 0-Xylene, Toluene,
Total Xylenes for SW8260C.

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

ii. If above PQL, what samples are affected?

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

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

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.

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

O Yes @ No O NA (Please explain.) Comments:

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.
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Appendix D
Laboratory Analytical Reports (electronic only)
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