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CGO039 — Treatability Study Implementation Report June 2014

EXECUTIVE SUMMARY

The Air Force Civil Engineer Center (AFCEC) has implemented 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 study will evaluate whether the injection of emulsified vegetable oil (EVO), with and
without ferrous sulfate, into a TCE-contaminated aquifer is able to enhance the natural
degradation of trichloroethene (TCE) (known as ERD), 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.

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 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.

This treatability study report provides an overview of the implementation activities and initial
results for the site. This document includes injection well installation details, baseline soil and
groundwater sampling results, and EVO injection data.

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 (known as
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a radius of influence [ROI] well) was installed. All wells were installed and developed in
accordance with the Work Plan. The horizontal location, ground surface elevation, and top of
well casing elevation were surveyed for each of these wells.

Soil Sampling and Analysis

Eight 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 was conducted to better
understand the subsurface hydrogeology and how that might affect the ability to inject EVO into
the ground. NOD results were used to determine whether in situ chemical oxidation (ISCO)
could be used as a treatment option at one of the target treatment zones instead of ERD.

The grain size testing indicates that the soil is composed primarily of silty sand with gravel to
poorly-graded gravel with silt and sand.

The NOD results indicate that ISCO would be inefficient and expensive to implement; therefore,
ISCO was not selected as a treatment option for this treatability study.

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. All groundwater samples were analyzed for VOCs, which includes TCE. Additionally,
groundwater from the three performance monitoring wells was analyzed for other chemical
indicators, which can help assess the effectiveness of the treatment, including total organic
carbon (TOC), dissolved mercury, dissolved iron, dissolved manganese, dissolved gases, sulfide,
nitrate+nitrite, alkalinity, chloride, sulfate, and volatile fatty acids.

These baseline groundwater sample results indicate a slight variability in TCE concentrations
within a given target treatment zone; however, TCE concentrations are generally similar to each
other and to historical TCE concentrations. TCE concentrations within the AP-3983 target
treatment zone and AP-4550 target treatment zone in the shallow aquifer showed more
variability than TCE concentrations within the AP-4551 target treatment zone in the deep
perched aquifer. The similarity of TCE concentrations throughout each target treatment zone
suggests that the effects of EVO and EVO/ferrous sulfate injections should be relatively uniform
within each target treatment zone.

EVO Injection

An EVO or EVO/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
below:

o AP-3983 Target Treatment Zone: A total of 10,788 gallons of EVO/ferrous sulfate solution
(610 gallons of EVO and 1,300 pounds of ferrous sulfate mixed with 10,178 gallons of clean
water) was injected into injection wells IW01-3983 and TW02-3983. Following the EVO
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injections, an additional 250 gallons of clean water was injected to flush the EVO solution
from each injection well.

o AP-4550 Target Treatment Zone: A total of 13,500 gallons of EVO solution (725 gallons
of EVO mixed with 12,775 gallons of clean water) was injected into IWO01-4550 and
IW02-4550. Following the EVO injections, an additional 250 gallons of clean water was
injected to flush the EVO solution from each injection well.

e AP-4551 Target Treatment Zone: A total of 2,730 gallons of EVO/ferrous sulfate solution
(155 gallons of EVO and 320 pounds of ferrous sulfate mixed with 2,575 gallons of clean
water) was injected into IW01-4551 and IW02-4551. Following the EVO injections, an
additional 100 and 230 gallons of clean water was injected to flush the EVO solution from
IWO01-4551 and IW02-4551, respectively.

The silty sands and gravels within the shallow aquifer at CG039 easily accepted the injection of
EVO. The injection rate within the shallow aquifer treatment zones ranged from approximately
20 to 35 gallons per minute (gpm) (the upper limit of the injection system capability). 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 (from 1 to 28 gpm)
between the injection wells within the AP-4551 target treatment zone.

Before, during, and after the EVO injections, the wells within each target treatment zone were
monitored to assess how far the EVO solution was traveling. 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 at monitoring wells confirmed that
EVO 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 was at
least 15 feet. In the deep aquifer, visual observations of EVO in monitoring wells (EVO was
observed laterally hours before it was observed downgradient) suggests that preferential flow
pathways partially control the distribution of groundwater flow 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 ability of the shallow aquifer to easily accept the injection of EVO suggests that a possible
future full-scale implementation of EVO injections could deploy a lateral injection well spacing
greater than the 15-foot spacing used in the treatability study. Additionally, because of the
downgradient distribution within the shallow aquifer (130 feet from the injection of
approximately 11,000 gallons of EVO solution), it is possible that a line of injection wells could
be set at the upgradient edge of the hot spot (the area of highest TCE concentrations), and if
enough EVO solution were injected, it could be distributed to treat the entire hot spot. The
variability within the deep perched aquifer indicates that any possible future full-scale
implementation of EVO injections should deploy an injection well spacing of not more than
15 feet.

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
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REMAINING TREATABILITY STUDY ACTIONS
Remaining treatability study activities include the following:

e Quarterly groundwater performance monitoring, the results of which will be used to assess
the performance of the EVO injections over time

e Data review and evaluation

e Preparation of the Treatability Study Completion Report, which will discuss the results of the
quarterly performance monitoring and provide recommendations for any further action

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

The Air Force Civil Engineer Center (AFCEC) has implemented 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 provides the details and documentation of the field and construction
activities associated with the ERD and BiRD substrate injections, which AFCEC considers to be
an innovative treatment technology (EPA, 1991) at CG039 — Poleline Road Disposal Area,
located at Joint Base Elmendorf-Richardson (JBER), Alaska (Figure 1-1). Details provided in
this document include injection well installation, baseline soil and groundwater sampling results,
and emulsified vegetable oil (EVO) and EVO/ferrous sulfate injections. A Treatability Study
Completion Report will be prepared following four quarters of performance monitoring to
document results and conclusions of the treatability study, and will provide recommendations for
future actions.

This study will evaluate whether the injection of EVO, with and without ferrous sulfate, into a
trichloroethene (TCE)-contaminated aquifer is able to enhance the natural degradation of TCE
(known as enhanced reductive dechlorination [ERD]), speed up the cleanup process, and reduce
overall life-cycle costs. Additionally, the treatability study will test how easily EVO can be
injected into the ground and how far it will travel.

The CGO039 Treatability Study effort is administered by AFCEC. This Treatability Study
Implementation 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.

The fieldwork was conducted from July 11 through September 16, 2013, 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) (United States Air Force [USAF], 2013a).

The following sections describe the project overview and general characteristics that apply to
CGO039. Treatability Study implementation details and baseline sampling results for CG039 are
presented in Sections 3 and 4.

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

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 1-1 Task Order No. 0016
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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 injectates into the subsurface using permanent injection
wells.

e [Evaluate amendment/oxidant dosing requirements and lateral spacing of injection points
(radius of influence) required for full-scale application at CG039.

e Assess the ability of the substrate to 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.

e Assess the potential need for additional oxidant injections.

The approach for the treatability study was 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 success of the selected remedies implemented in the treatability
study.

1.2 Organization of Report

This report presents the details and documentation of the field and construction activities
associated with the ERD substrate injections for the Treatability Study at CGO039 and is
organized into the following sections:

e Section 1.0: Introduction — presents project objectives and the organization of this report.

e Section 2.0: Conceptual Site Model — presents a summary of the site history, geology,
hydrogeology, and nature and extent of contamination.

e Section 3.0: Field Activities — summarizes the field activities associated with
implementation of the treatability study.

e Section 4.0: Results — presents results of the soil sampling, baseline groundwater sampling
and injection monitoring.

e Section 5.0: Conclusions — presents observations from the implementation of the treatability
study.

e Section 6.0: Remaining Treatability Study Actions — summarizes the remaining actions
associated with the treatability study.

e Section 7.0: References — lists reference material used in preparation of this report.

Figures and appendixes follow Section 7.0.

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

2.1 Site Location and Description

CGO039 1is 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 provides access to CG039. Poleline Road travels northeast-
southwest along a power line route and the Eklutna Water Line. 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.

2.2 Site History

CGO039 was used as a munitions and chemical disposal area from approximately 1950 to 1972.
Four separate burial areas were identified at CG039 (Figure 2-1): Areas A-1 and A-2 are
suspected to contain buried munitions, and Areas A-3 and A-4 were used to dispose of chemical
warfare decontamination kits and chemical agent identification sets (CAISs). Beginning in 1990,
site investigations were conducted resulting in Pre-Record of Decision (ROD) removal actions
that were conducted in 1993 and 1994 when contaminated debris, soil, and CAIS were removed
from Areas A-3 and A-4 (United States Army Directorate of Public Works [DPW], 1996). Soils
were excavated to a maximum depth of 14 feet below ground surface (bgs), where groundwater
was encountered. Areas A-1 and A-2 were not excavated because of the potential for buried
munitions.

Additional geophysical investigations were conducted in 1994, 1995, and 2002, and buried
metallic debris was detected in Areas A-1 and A-2; an area is approximately 1.5 acres in size
(DPW, 2008). In June 2003, fencing and warning signs were installed around Areas A-1 and
A-2.

An ROD was signed for the site in 1997 (United States Army et al., 1997). The selected remedy
for groundwater at CG039 as documented in the ROD included the following:

e High vacuum extraction (HVE)/air stripping of soil and groundwater in the hot spot (area
greater than 1,000 micrograms per liter [ug/L] of 1,1,2,2-tetrachloroethane [1,1,2,2-PCA]
and/or free-phase solvents)

e Natural attenuation of groundwater outside of the hot spot
e Institutional controls
e Long-term monitoring (LTM) of groundwater

A dual-phased HVE treatability study was conducted between March and October 1998. Because
the HVE system was not as effective at treating groundwater as anticipated, and consistent with
contingencies identified in the ROD, six-phase soil heating (SPSH) system treatability studies
were conducted in 1997 and 1999. The SPSH treatability studies incorporated soil heating and
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HVE to facilitate removal of contaminants from soil and groundwater. The SPSH was
discontinued in 1999 and decommissioned in 2002 (DPW, 2003).

Nonaqueous phase liquid (NAPL) was first detected in 1996. NAPL was also observed in
AP-3746 during sampling in May 2003, following a strong 7.9-magnitude earthquake that
occurred in November 2002. As a result of the NAPL detected in AP-3746, a soil vapor
extraction (SVE) system consisting of five vapor extraction wells installed at the base of the hill
near AP-3746 was operated between May 2005 and January 2006 (ENSR Corporation [ENSR],
2006).

2.3 Geology and Hydrogeology

CGO039 is located within a lowland area with a complex geology resulting from periods of
repeated glaciation. Glacial sediments and glacial tills make up the aquifer material beneath the
site, which consists of a range of material from clay to boulders (Woodward-Clyde, 1998). The
unconsolidated material at the site was reworked by prehistoric glacial-melt-water rivers,
resulting in the complex distribution of laterally and vertically discontinuous layers and lenses
observed at the site (United States Army Corps of Engineers [USACE] Cold Regions Research
and Engineering Laboratory [CRREL], 2003). Bedrock was encountered at a depth of
approximately 69 feet bgs in borings in the southern portions of the site and at approximately
187 feet bgs in borings north of the site.

Local groundwater flowing in and adjacent to the main disposal area has been the ongoing
subject of study and is fairly well documented in both the shallow and deep groundwater aquifers
(USACE CRREL, 2000; USACE CRREL, 2003; and USACE CRREL, 2011). The groundwater
hydraulics at the site appear to be driven primarily by recharge from the wetlands area and
secondarily from surface infiltration across the site. Water infiltrating from the wetlands area
recharges both the shallow and deep saturated intervals because of variability of the
semiconfining aquitard in the area of the wetlands. Although the unconsolidated material over
the bedrock is considered quite heterogeneous, several hydrostratigraphic units have been
identified. A conceptual site model (CSM) of the site, including a cross section, is shown on
Figure 2-2.

2.3.1 Shallow Aquifer

The upper (shallow) aquifer is present from the ground surface to a depth of approximately
40 feet bgs. This interval consists primarily of silty sands and gravels with frequent,
discontinuous silt and clay lenses. The silt and clay lenses act as barriers to vertical flow,
creating zones of perched groundwater. The shallow interval is normally saturated from
approximately 20 to 40 feet bgs.

2.3.2 Intermediate Aquitard

The intermediate interval is a relatively impermeable till aquitard consisting of poorly sorted and
silt-rich sand and gravel (USACE CRREL, 2003). The material has been previously described as
a basal till (Woodward-Clyde, 1998) and diamicton (USACE CRREL, 2003). The intermediate
interval is lithologically similar to the shallow interval but considerably denser (Woodward-
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Clyde, 1998). Although the intermediate interval serves as somewhat of a barrier, hydraulic
gradients suggest that downward flow is occurring through the intermediate interval from the
shallow saturated interval to the deep saturated interval. Perched water zones have been
encountered during drilling through the intermediate zone.

2.3.3 Deep Perched Aquifer

The deep perched aquifer is located within the relatively impermeable till aquitard that
locally perches groundwater extending from approximately 95 to 126 feet bgs. This till is
referred to as an aquifer because it has enough water to sample in some places; however, the
area is more characteristic of an aquitard (USACE CRREL, 2011). It is most closely associated
with the previously described intermediate aquitard. The deep perched aquifer is located above
a layer of laminated glacial silt (termed the “basal silt”) or directly on the bedrock surface.
The deep perched aquifer produces only small volumes of water and has little seasonal
water-level variation, suggesting this aquifer is not directly hydraulically connected to the
shallow or regional aquifers. Groundwater and contaminants seep slowly through the till until
they reach the bedrock or basal silt layer where a thin layer of perched groundwater is present.
It is not known whether there is a pathway between the deep perched aquifer and regional
aquifer, although based on the lack of groundwater variation, it is presumed that the
mechanism of this connection would be a slow diffusive process through the low-permeability
till (USACE CRREL, 2011).

2.3.4 Regional Aquifer

The regional aquifer is the primary aquifer across the Anchorage Bowl where groundwater
migrates from the base of the Chugach Mountains toward Knik Arm. At CG039, the regional
aquifer underlies the shallow and deep perched aquifers at depths of approximately 140 to
190 feet bgs. The flow direction in the regional aquifer is northwest according to groundwater
elevation data at Poleline Road. Groundwater elevations within this aquifer fluctuate annually,
with the highest levels in the fall or early winter months. This aquifer contains the most
groundwater of the three aquifers discussed here and likely has the greatest flow velocities.
Although the groundwater velocity of the regional aquifer has not been measured at Poleline
Road, groundwater velocities from regional aquifer wells nearby on the JBER-R Main
Cantonment area average 1.6 to 2.5 feet per day, according to data collected from USACE
CRREL groundwater flow systems installed in regional aquifer monitoring wells (USACE
CRREL, 2000). Average bulk hydraulic conductivities at Poleline Road were estimated by
Woodward-Clyde (1996) to range from 0.03 to 284 feet per day, and were estimated by USACE
CRREL (2003) to range from 0.6 to 121.4 feet per day.

Based on contaminant distribution and available elevation data, it appears that regional
groundwater flow has a more prominent influence on wells located further to the north of the
main disposal area (USACE CRREL, 2003). The regional aquifer is the only potential pathway
for contaminants to migrate away from the Poleline Road Disposal Area. Currently, none of the
wells screened within the regional aquifer at CG039 (AP-3748, AP-4345, AP-4350, AP-5246,
and AP-4344 [see Figure 2-4]) have contaminant concentrations in excess of maximum
contaminant levels (MCLs).
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2.3.5 Contaminant Migration

Within the shallow aquifer and deep perched aquifer groundwater, contaminants follow the
local northeast hydraulic gradient. A hydrologic modeling study conducted by USACE CRREL
(2011) proposed the following potential migration pathways for shallow contaminants to migrate
to the deep regional aquifer:

e The “mixing zone,” where the intermediate aquitard is absent
e Vertical migration beyond the extent of the intermediate aquitard
e By a diffusive process through the intermediate aquitard

The intermediate aquitard is absent above bedrock within the mixing zone, which is located
upgradient of the source area and adjacent to the wetland (Figure 2-2). As a result, groundwater
can migrate downward in the mixing zone. AP-4353 (Figures 2-2, 2-3, and 2-4), located within
this zone, is screened below the shallow aquifer and has seasonal groundwater elevation trends
similar to the shallow aquifer (USACE CRREL, 2011). Based on chemical and groundwater
elevation data, groundwater migrates vertically from the shallow aquifer and mixes with deeper
perched groundwater.

Another migration pathway, termed the “vertical migration pathway,” would allow contaminated
groundwater from the shallow aquifer to migrate downward where the intermediate aquitard
pinches out. The location of where this occurs is not known; however, existing chemical and
boring data suggest it occurs north-northeast of AP-3747/AP-4019 (Figures 2-2, 2-3, and 2-4)
(USACE CRREL, 2011).

As mentioned above, if contamination is migrating through the intermediate aquitard to the
deep perched aquifer, there could be a slow diffusive pathway that would result in the
introduction of this contamination to the regional aquifer (USACE CRREL, 2011).

These potential migration pathways are supported by hydraulic gradient measurements that
indicate relatively strong downward flow from the shallow aquifer to the deep perched aquifer.
Horizontal groundwater gradients measured from 2001 through 2003 were in the range of 0.01 to
0.03 foot per foot (ft/ft) for the shallow aquifer and 0.06 to 0.2 ft/ft in the deep perched aquifer.
Groundwater flow at this site is complicated by the occurrence of perched zones and significant
vertical flow. Groundwater velocities at the site are difficult to estimate because of the wide
range of material types. It is expected, however, that groundwater moves relatively slowly, at
velocities in the range of 102 to 10~ feet per day (USACE CRREL, 2003).

24 Nature and Extent of Contamination

VOCs in groundwater (primarily TCE, tetrachloroethene [PCE], 1,1,2,2-PCA, benzene, carbon
tetrachloride, and cis- and trans-1,2-dichloroethene [DCE]) and soil (PCA and PCE) posing a
potential risk to groundwater were identified as contaminants of concern (COCs) in the ROD for
Operable Units (OUs) A and B (ROD) (United States Army et al., 1997).
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2.4.1 Soil

An estimated 95 to 99 percent of the soil contamination has been removed by previous remedial
actions from the source area, thereby reducing the source of groundwater contamination at the
site (DPW, 2008). More than 3,600 cubic yards of contaminated debris and soil were excavated
from Areas A-3 and A-4 (the primary source) as part of the pre-ROD removal action, and were
subsequently treated and disposed of offsite. The ROD identified 1,1,2,2-PCA and PCE in
subsurface soils at concentrations that contribute to groundwater contamination and cause
exceedances of state and federal regulatory levels. An additional 7,000 cubic yards of soil and
shallow aquifer material (to 35 feet bgs) were treated with in situ technologies (HVE/air
stripping and SPSH) in the 1990s.

2.4.2 Groundwater

Current concentrations of TCE, PCE, and 1,1,2,2-PCA, as well as several daughter products
within and downgradient of the hot spot, remain above cleanup goals based on federal MCLs for
drinking water and United States Environmental Protection Agency (EPA) risk-based
concentrations. Dense NAPL (DNAPL) TCE, PCE, or 1,1,2,2-PCA has not been observed since
an earthquake in 2002 and is currently not inferred to be present at CG039. As a rule of thumb, if
the dissolved concentration for a given constituent is above 1 percent of its solubility, the
presence of DNAPL could be inferred. The solubility of TCE, PCE, and 1,1,2,2-PCA are
1,100 milligrams per liter (mg/L), 150 mg/L, and 2,900 mg/L, respectively. The highest
concentrations of TCE (2.3 mg/L), PCE (0.041 mg/L), and 1,1,2,2-PCA (0.618 mg/L) are all less
than 1 percent of the each compound’s solubility (EPA, 1994). Evaluation of daughter products
and natural attenuation geochemical parameters suggest that reductive dechlorination is
occurring within the hot spot (USAF, 2011). However, dilution appears to be the primary
mechanism for reducing VOC concentrations outside the hot spot.

Shallow Aquifer

Historical TCE concentrations in the shallow aquifer are presented on Figure 2-3. In 2012, TCE
was detected at concentrations of 280 pg/L in a shallow aquifer well upgradient of the hot spot
(AP-4353), at 1,400 pg/L in a shallow aquifer well inside the hot spot (AP-4550), and at 88 ug/L
in a shallow aquifer well (AP-3747) downgradient of the hot spot (USAF, 2013c). Monitoring
well AP-3983 has not been sampled since 2009 when a TCE concentration of 2,320 pug/L was
measured.

In 2012, PCE was detected at concentrations of 4.1 to 27 pg/L in shallow aquifer wells inside the
hot spot and at 0.87 pg/L in a shallow aquifer well downgradient of the hot spot. 1,1,2,2-PCA
was detected at concentrations of 100 to 620 ug/L in shallow aquifer wells inside the hot spot
and at 0.81 pg/L in a shallow aquifer well downgradient of the hot spot.

Deep Perched Aquifer

Historical TCE concentrations in the deep aquifer are presented in Figure 2-4. In 2012, TCE was
detected at concentrations ranging from not detected to 0.19J pg/L in deep perched aquifer wells
downgradient of the hot spot (compared to the cleanup goal of 5 pg/L). Deep perched aquifer hot
spot wells were not sampled during the 2012 LTM sampling event (USAF, 2013c). In 2009, TCE
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was detected at a concentration of 884 ng/L in a deep perched aquifer well upgradient of the
hot spot (AP-4017), at 1,810 ug/L in a deep perched aquifer well inside the hot spot (AP-4551),
and at 2,270 pg/L in a deep perched aquifer downgradient (AP-4525).

PCE and 1,1,2,2-PCA were not detected at wells AP-5683 (deep perched aquifer) and AP-3748
(regional aquifer) located downgradient of the deep perched aquifer hot spot during the 2012
LTM sampling event.
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3.0 FIELD ACTIVITIES

Field activities associated with the implementation of the treatability study were performed in
accordance with the Work Plan (USAF, 2013a). The following tasks have been completed and
are discussed in the following sections:

Pre-treatability study activities

Mobilization

Decontamination

Well installation

Well development

Soil sampling and analysis

Baseline groundwater sampling and analysis
Surveying

Injection of EVO substrate and/or ISCO solution
Injection monitoring

Demobilization

Management of investigative-derived waste (IDW)

A photographic log and field notes of the treatability study field activities are provided in
Appendix A.

3.1 Pre-Treatability Study Activities

The following pre-treatability study activities were completed prior to the implementation of the
substrate injections at CG039:

e The Work Plan was approved by EPA on September 4, 2013, and by ADEC on August 22,
2013.

e An Underground Injection Control notification was submitted to EPA by AFCEC.
e Subcontractors, equipment, and supplies were procured.
e JBER Utility Clearance was obtained and fully processed prior to well installation.

e A Spill Prevention, Control, and Countermeasure (SPCC) Plan was completed for the EVO
that was stored onsite. The SPCC Plan is presented in Appendix B.

3.2 Mobilization

CGO039 is located near an active military range. Ingress and egress to the site were coordinated
with the JBER Range Control on a daily basis. The following two mobilizations to the site were
conducted as part of the Treatability Study:

e The drilling subcontractor and CH2M HILL personnel mobilized to CG039 on July 11, 2013,
to begin well installation activities.
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e CH2M HILL personnel mobilized to CG039 on September 9, 2013, to begin substrate
injection activities.

3.3 Decontamination

A temporary decontamination pad was set up at CGO039 for decontamination of drilling
equipment. All downhole equipment was decontaminated via steam cleaning prior to beginning
drilling at a new location.

All nondedicated or disposable groundwater and soil sampling equipment was decontaminated
prior to and after use by washing equipment with a phosphate-free, laboratory-grade detergent,
triple-rinsed with deionized water, and air dried.

34 Well Installation

A total of six injection wells, two radius of influence (ROI) wells, and one replacement
performance monitoring well were installed in the three target treatment zones at CGO039.
All wells were constructed in accordance with EPA guidance (EPA, 2008) and in accordance
with Alaska Department of Environmental Conservation (ADEC) requirements using an air
rotary drilling technique (See Standard Operating Procedures (SOPs) 14 and 15 of the Basewide
UFP-QAPP [USAF, 2013b]). Well installation was performed in July with verbal approval of
EPA and ADEC, prior to formal approval of the Work Plan (USAF, 2013a). Details of well
installation at each target treatment zone are presented in the following subsections. The
locations of the injection wells, ROI wells, and replacement performance monitoring well are
shown on Figures 3-1 and 3-2. Boring logs and well construction diagrams are presented in
Appendix C.

3.4.1 AP-3983 Target Treatment Zone

The AP-3983 Target Treatment Zone is the downgradient target treatment zone within the
shallow aquifer. During the Treatability Study planning phase, it was discovered that
performance monitoring well AP-3983 had been destroyed; therefore, a replacement
performance monitoring well AP-3983R was installed near the location of the former AP-3983.
Two injection wells (IW01-3983 and IWO02-3983) were installed approximately 15 feet
upgradient of AP-3983R and approximately 15 feet apart in a row perpendicular to the direction
of groundwater flow. One ROI monitoring well (ROI-3983) was installed at a distance halfway
between the two injection wells. Well installation details are provided in Table 3-1.

3.4.2 AP-4550 Target Treatment Zone

The AP-4550 Target Treatment Zone is the upgradient target treatment zone within the shallow
aquifer. Two injection wells (IW01-4550 and IW02-4550) were installed approximately 15 feet
upgradient of the performance monitoring well AP-4550 and approximately 15 feet apart in a
row perpendicular to the direction of groundwater flow. One ROI monitoring well (ROI-4550)
was installed at a distance halfway between the two injection wells. Well installation details are
provided in Table 3-1.
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3.4.3 AP-4551 Target Treatment Zone

The AP-4551 Target Treatment Zone is the target treatment zone within the deep perched
aquifer. Two injection wells (IW01-4551 and IW02-4551) were installed approximately 15 feet
upgradient of the performance monitoring well AP-4551 and approximately 15 feet apart in a
row perpendicular to the direction of groundwater flow. In accordance with the Work Plan
(USAF, 2013a), no ROI well was installed in conjunction with the injection wells at AP-4551.
Well installation details are provided in Table 3-1.

3.4.4 Casing and Screen

Injection and monitoring wells were constructed with new, unused, decontaminated Schedule 80
and 40 polyvinyl chloride (PVC) casing and screen, respectively (Table 3-1), with internal flush
threaded joints that conform to the ASTM International, International Standard F-480-88A, or
the National Sanitation Foundation Standard 14 (Plastic Pipe System). Glue or solvent-welded
joints were not used in well construction.

Injection well screens were constructed using a continuous 0.065-inch slot, wire-wound design to
provide maximum inlet area consistent with strength requirements. Screens were fabricated by
circumferentially wrapping a triangularly shaped wire around a circular array of internal rods or
perforated individual channels. The wire configuration produces inlet slots with sharp outer
edges, widening inwardly to minimize clogging. For maximum collapse strength, each juncture
between the horizontal wire and the vertical rods were made by sonic welding. The ROI and
replacement monitoring well screens were constructed using a 0.010-inch mill slot screen.
A threaded PVC cap or point was placed at the bottom of each screen.

3.4.5 Filter Pack and Bentonite Grout

The filter pack material for the injection wells consisted of inert, washed, well-rounded
8/12 silica sand and filter pack for the ROI, and monitoring wells consisted of inert, washed,
well-rounded 20/40 silica sand. The filter pack was free of roots, trash, and other deleterious
material. The filter pack was placed a minimum of 2 feet above each well screen. The filter pack
was tagged continuously during installation to ensure proper placement.

Compressed, uncoated 3/8-inch bentonite chips were used as a seal between the filter pack and
cement bentonite grout, with a minimum thickness of 5 feet. Bentonite chips were allowed to
hydrate for a minimum of 1 hour prior to the installation of the grout. Above the bentonite chip
seal, a cement bentonite grout was installed to within 3 feet of the ground surface. The cement
bentonite grout was allowed to hydrate for a minimum of 4 hours prior to the installation of the
surface completion.

3.4.6 Surface Completion

Injection, ROI, and monitoring wells were set as aboveground completions. The casings extend
approximately 3 feet above ground surface. The PVC well casings are protected with 6-inch-
diameter steel aboveground protective casing (extending 3.5 feet above ground surface)
surrounded by Enviroblocks. Each PVC riser is capped with an expansion plug, and the steel cap
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on the protective casing is secured with a combination lock. The steel casing is set in a concrete
pad that is flush with the existing road or ground surface.

Table 3-1: Summary of Well Construction Details

Total Borehole | Borehole Casing Screen Slot Screen

Depth Diameter | Diameter | Casing Size Interval

Field ID Aquifer (feet bgs) (inches) (inches) Type (inches) Screen Type (feet bgs)
IW-01-3983 | Shallow 40 6 2 PVC-80 0.065 Wire-wound, 18 to 38

continuous-slot

IW-02-3983 | Shallow 40 6 2 PVC-80 0.065 PVC 20 to 40
IW-01-4550 | Shallow 45 6 2 PVC-80 0.065 25t0 45
IW-02-4550 | Shallow 45 6 2 PVC-80 0.065 24 to 44
IW-01-4551 Deep 96 6 2 PVC-80 0.065 91 to 96
IW-02-4551 Deep 96 6 2 PVC-80 0.065 90 to 95
AP-3983R Shallow 40 4.5 2 PVC-40 0.010 Mill-slot 31to 41
ROI-3983 Shallow 36 4.5 2 PVC-40 0.010 Mill-slot 26 to 36
ROI-4550 Shallow 40 4.5 2 PVC-40 0.010 Mill-slot 30 to 40

3.5 Well Development

Each well was developed no sooner than 24 hours following construction to remove fines from
the filter pack and restore hydraulic connectivity to the aquifer. Well development consisted of
using a combination of surge blocks, bailing, and pumping in accordance with the Basewide
UFP-QAPP (USAF, 2013b). Development continued until the pH, temperature, specific
conductance, dissolved oxygen, and oxidation reduction potential (ORP) of the produced
groundwater had stabilized, and until the development water turbidity stabilizes at a level of less
than 10 nephelometric turbidity units (NTU) or until ten casing volumes had been removed. Well
development logs are provided in Appendix D. A summary of the well development details is
provided in Table 3-2.

In accordance with SOP-26 in the Basewide UFP-QAPP, well development was considered
complete after the water quality parameters stabilized or a minimum of 10 well casing volumes
were removed from the well. During well development at CG039, several wells met the
requirement that a minimum of 10 casing volumes be removed, prior to reaching the water
turbidity of less than 10 NTUs (see Table 3-2). As a result, these wells had final turbidity
readings higher than 10 NTUs upon completion of the well development. The distribution of
EVO was visually widespread (see Section 4.3); therefore, it appears that these higher turbidity
readings did not significantly impact the injection, distribution, and monitoring of EVO.
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Table 3-2: Summary of Well Development

Final Two Water Quality Parameter Measurements Total Calculated Calculated
Specific Volume Well Casing Borehole Well Casing | Borehole
Conductance Turbidity DO Temperature | ORP | Removed | Purge Volume | Purge Volume | Volumes Volumes
Well ID pH (mS/cm) (NTU) (mg/L) (°C) (mV) (gal) (gal) (gal) Removed Removed
AP-3983 7.20 0.351 11.9 3.00 5.01 40.9 153 37 340 41 4.5
7.17 0.351 9.66 2.99 4.95 40.1
Percent difference | 0.4 0.0 20.8 0.3 1.2 2.0
IW01-3983 6.75 0.279 394 0.24 5.83 40.6 210 32 297 66 7.1
6.71 0.28 38.6 0.25 5.61 39.8
Percent difference | 0.6 0.4 2.1 4.1 3.8 2.0
IW02-3983 7.24 0.278 224 0.52 5.39 39.7 308 34 316 91 9.7
7.10 0.277 21.5 0.50 5.35 40.0
Percent difference | 2.0 0.4 4.1 3.9 0.7 0.8
ROI-3983 6.72 0.345 12.7 0.17 6.15 23.7 130 28 258 46 5.0
6.72 0.348 10 0.14 6.39 223
Percent difference | 0.0 0.9 23.8 19.4 3.8 6.1
IW01-4550 6.34 0.342 37.9 0.34 5.8 7.4 155 37 343 42 4.5
6.33 0.341 35.7 0.37 5.89 59
Percent difference | 0.2 0.3 6.0 8.5 1.5 22.6
IW02-4550 7.15 0.491 9.14 1.16 4.68 -54.3 220 38 350 58 6.3
7.11 0.491 7.22 1.19 4.75 -53.9
Percent difference | 0.6 0.0 235 2.6 1.5 0.7
ROI-4550 6.79 0.556 276 IE 8.27 16.7 88 30 271 29 2.1
7.18 0.557 NM 1IE 7.71 19.0
Percent difference | 5.6 0.2 NC NC 7.0 12.9
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Final Two Water Quality Parameter Measurements
Total Calculated Calculated
Specific Volume Well Casing Borehole Well Casing | Borehole
Conductance Turbidity DO Temperature | ORP | Removed | Purge Volume | Purge Volume | Volumes Volumes
Well ID pH (mS/cm) (NTU) (mg/L) (°O) (mV) (gal) (gal) (gal) Removed Removed
IW01-4551 7.41 0.467 16.6 0.6 6.06 -11 134 15 135 89 9.9
7.43 0.467 15.7 0.59 5.89 -14.8
Percent difference 0.3 0.0 5.6 1.7 2.8 29.5
IW02-4551 7.46 0.509 3.69 0.58 6.52 42.1 143 8 72 179 19.9
7.44 0.509 3.96 0.56 6.61 38.9
Percent difference 0.3 0.0 7.1 3.5 1.4 7.9
Notes:
°C = degrees Celsius
DO = dissolved oxygen
gal = gallon(s)
IE = instrument error
mg/L = milligram(s) per liter
mS/cm = milliSiemen(s) per centimeter
mV = millivolt(s)
NC = not calculated
NM = not measured
NTU = nephelometric turbidity units
Temp = Temperature
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3.6 Soil Sampling and Analysis

Subsurface soil samples were collected from soil cores recovered during well installation. The
soil samples were collected from within the targeted contaminated aquifer at the boring location.
The samples were analyzed for natural oxidant demand (NOD), fraction of organic carbon (fo),
and grain size distribution. Ten soil samples were collected from within the three target treatment
zones. Analysis of NOD and foc were used to assess the applicability of using ISCO within each
targeted treatment zone. Table 3-3 presents the soil sample locations, depths, and analyses. The
analytical results are presented in Section 4.1.

Table 3-3: Soil Samples and Analyses

Field Sample Depth NOD foc Grain Size
Location Sample ID Type (feet bgs) (ASTM D7262) | (SW9060) | (ASTM D422)

IWO01-3983 | 13Q2CG039-IW01398301-SO-0 N 25 to 30 X X X
IWO01-3983 | 13Q2CG039-TW01398302-SO-0 N 30 to 35 X X X
IWO01-3983 | 13Q2CG039-TW01398303-SO-0 N 35to 40 X X X
IWO01-4550 | 13Q2CG039-IW01455001-SO-0 N 30 to 35 X X X
IWO01-4550 | 13Q2CG039-IW01455002-SO-0 N 35 to 40 X X X
IWO01-4550 | 13Q2CG039-IW01455003-SO-0 N 40 to 45 X X X
IWO01-4550 | 13Q2CG039-TW01455003-SO-1 FD 40 to 45 X X

IWO01-4551 | 13Q2CG039-TW01455101-SO-0 N 91 t0 96 X
IW02-4551 | 13Q2CG039-IW02455101-SO-0 N 91 to 96 X X

ROI-3983 13Q2CG039-R0OI1398301-SO-0 N 25 to 30 X X X
ROI-3983 13Q2CG039-R0OI1398302-SO-0 N 30 to 35 X X

Notes:

FD = field duplicate
N = primary sample

3.7 Baseline Groundwater Sampling and Analysis

Groundwater sampling was conducted at six newly installed injection wells (IW-01-3983,
IW-02-3983, IW-01-4550, IW-02-4550, TW-01-4551, and IW-02-4551) and three performance
monitoring wells (AP-3983R, AP-4550, and AP-4551) prior to substrate injection to establish
baseline conditions and assess the variability of TCE concentrations within the target treatment
zones. Additionally, groundwater samples were analyzed for VOCs, total organic carbon (TOC),
dissolved mercury, dissolved iron, dissolved manganese, dissolved gases, sulfide, nitrate-+nitrite,
alkalinity, chloride, sulfate, and volatile fatty acids. Field quality control (QC) samples were
collected during the baseline 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 two FDs, two matrix spike/matrix spike duplicates (MS/MSDs), one equipment
blank (EB), and one trip blank (TB).

Table 3-4 presents the groundwater sample locations and analyses. Groundwater sampling logs
are presented in Appendix E.

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 3-7 Task Order No. 0016




CGO039 — Treatability Study Implementation Report June 2014
Table 3-4: Baseline Groundwater Samples and Analyses
Sample | Collection
Location Sample ID Matrix Type Date E310.1 | E300.0M | E300.0 | E353.2 | E376.2 | RSK-175 | SW6010B | SW7470A | SW9060 | SW8260C
AP-3983R | 13Q3CG039-AP4353-GW-0 Groundwater N 15-Aug-13 X X X X X X X X X X
IW01-3983 | 13Q3CG039-IW013983-GW-0 | Groundwater N 16-Aug-13 X
IW02-3983 | 13Q3CG039-IW023983-GW-0 | Groundwater N 16-Aug-13 X
AP-4550 13Q3CG039-AP4550-GW-0 Groundwater N 19-Aug-13 X X X X X X X X X X
AP-4550 13Q3CG039-AP4550-GW-1 Groundwater FD 16-Aug-13 X X X X X X
IW01-4550 | 13Q3CG039-IW014550-GW-0 | Groundwater N 16-Aug-13 X
IW02-4550 | 13Q3CG039-IW024550-GW-0 | Groundwater N 16-Aug-13 X
AP-4551 13Q3CG039-AP4551-GW-0 Groundwater N 15-Aug-13 X X X X X X X X X X
IW01-4551 | 13Q3CG039-IW014551-GW-0 | Groundwater N 16-Aug-13 X
IW02-4551 | 13Q3CG039-IW02-4551-GW-0 | Groundwater N 19-Aug-13 X
IW02-4551 | 13Q3CG039-IW02-4551-GW-1 | Groundwater FD 19-Aug-13 X
Notes:
FD = field duplicate
N = primary sample
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
SW7470A = Dissolved mercury
SW9060 = Total organic carbon
SW8260C = Volatile organic compounds
Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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3.8 Surveying

Following the installation of injection, monitoring, and ROI wells, the horizontal location,
ground surface elevation, and top of casing elevation was surveyed by Lantech, an Alaska-
licensed surveyor. The accuracy of the horizontal plane survey is £1 foot and was measured to a
reference point on the well casing. The vertical plane survey measurements at the ground surface
and on the northern side of the top of the inner casing are accurate to £0.01 foot. The point at
which the elevation was measured on the inner casing was recorded so that future water level
measurements can be consistently made from the same location. Survey activities were
conducted in accordance with the Basewide UFP-QAPP (USAF, 2013b). Survey data are
provided in Table 3-5.

Table 3-5: Well Survey Data

WGS84 (G1674) WGS84 (G1674) Measuring Point Elevation

UTM Zone 6N UTM Zone 6N NAVD 88
Well Name North-Meters East-Meters (feet amsl)
AP-3983R 6799362.751 360168.230 307.40
IW01-3983 6799358.304 360168.424 307.50
IW02-3983 6799360.168 360164.432 307.75
IWO01-4550 6799339.522 360158.697 309.08
IW02-4550 6799336.461 360161.918 308.77
IW01-4551 6799338.593 360161.650 309.33
IW02-4551 6799336.022 360165.223 308.26
ROI-3983 6799359.141 360166.473 307.35
ROI-4550 6799338.047 360160.336 309.35

Notes:

amsl = above mean sea level

NAVD = North American Vertical Datum
UTM = Universal Transverse Mercator
WGS = World Geodetic System

3.9 Injection of EVO Substrate

As described in the Work Plan, the decision to inject sodium permanganate at either the AP-3983
target treatment zone or the AP-4551 target treatment zone was based on the results of the NOD
soil samples collected during installation of the injection wells. The full results of the NOD
samples and substrate selection rationale are discussed in Section 4.1. Analysis of the NOD
results revealed a very heterogeneous oxidant demand in the subsurface. As a result, it was
determined that sodium permanganate would not be injected as part of the Treatability Study.

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
[um] 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 (Appendix F). The EVO substrate was
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supplied by the manufacturer in 275-gallon totes. Six totes were delivered to the site and stored
inside two lined connex storage containers. The secondary containment inside the connex storage
container consisted of an 8- by 10- by 1-foot wooden frame lined with a 20-mil plastic liner.
Three EVO totes were placed within each lined connex storage container.

Ferrous sulfate heptahydrate manufactured by Alpha Chemical was selected as an addition to the
EVO substrate solution at two target treatment zones to assess the effectiveness of BiRD.
Ferrous sulfate heptahydrate is a highly soluble solid in the form of green vitreous granules that
contains 20 percent iron (Appendix F). The ferrous sulfate was supplied in 50-pound bags, and
1,650 pounds of ferrous sulfate was delivered to the site.

A 21,000-gallon water storage tank was staged onsite and filled with water from an offsite fire
hydrant via tanker truck. The EVO substrate was mixed with water at approximately a
5.5 percent concentration using a tote-mounted injection system (see Photographs 15, 16, and 19
in Appendix A). The injection system, powered by a submersible pump, used a Dosatron
proportional chemical dispenser (capable of mixing up to a rate of 40 gallons per minute [gpm]),
to mix a 5 percent solution of EVO and water. Because a 5.5 percent solution was the desired
ratio, the injections were done in 275-gallon batches, in which an additional 2.9 gallons of EVO
were added to the batch of injection water to make up the 0.5 percent solution deficiency.
At target treatment zones AP-3983 and AP-4551, approximately 33 pounds of ferrous sulfate
was added to each 275-gallon batch to attain an equivalent 5,000 mg/L sulfate in the injection
solution. Injections were typically performed one well at a time until the injection volume at a
given well was met. However, at some locations, injection batches were alternated between
injection wells until the injection volumes were met. The following sections describe the
injection specifics at each target treatment zone.

3.9.1 AP-4550 Target Treatment Zone

The AP-4550 target treatment zone was chosen to be the first injection zone because it is the
shallow upgradient target treatment zone, thereby allowing the most possible monitoring
locations for the presence of EVO breakthrough. Prior to injecting the EVO substrate at each
injection well, approximately 100 gallons of water was injected into each well to help determine
the possible injection rates and pressures at each injection well. At the AP-4550 treatment zone,
it was decided that injections would take place one at a time to gather the most information on
injection hydraulics and ROL

The EVO substrate was injected into IW01-4550 first and then into IW02-4550. A total of
6,750 gallons of EVO solution (350 gallons of EVO and 6,400 gallons of water) was injected
into IW01-4550 at a rate of approximately 20 gpm. A total of 6,750 gallons of EVO solution
(375 gallons of EVO) was injected into IW02-4550 at a rate of approximately 15 gpm. Following
the substrate injections, each injection well was flushed with approximately 250 gallons of water.
Table 3-6 provides a summary of the injection volumes, mass of EVO, and mass of ferrous
sulfate.
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3.9.2 AP-4551 Target Treatment Zone

The AP-4551 target treatment zone is located within the deep perched aquifer and was the
second target treatment zone to have substrate injected. In accordance with the Work Plan, the
AP-4551 target treatment zone was injected with an EVO and ferrous sulfate solution in
275-gallon batches to track the ferrous sulfate additions.

Substrate injections began at IW01-4551 and after one batch breakthrough of EVO had occurred
at IW02-4551. Because breakthrough had occurred at IW02-4551, it was decided to inject a
batch at IW02-4551 to determine the injection rate at IW02-4551. Because of the discrepancy in
injection rates between IW01-4551 (<3 gpm) and IW02-4551 (40 gpm), it was decided to finish
the substrate injection at IW02-4551 and then continue injecting at IW01-4551. A total of
1,350 gallons of EVO/ferrous sulfate solution (75 gallons of EVO and 160 pounds of ferrous
sulfate) was injected into IW01-4551 at a rate of approximately 2 gpm. A total of 1,380 gallons
of EVO/ferrous sulfate solution (80 gallons of EVO and 160 pounds of ferrous sulfate) was
injected into IW02-4551 at a rate of approximately 40 gpm. Following the substrate injections,
IW01-4551 was flushed with approximately 100 gallons of water, and IW02-4551 was flushed
with approximately 230 gallons of water. Table 3-6 provides a summary of the injection
volumes, mass of EVO, and mass of ferrous sulfate.

3.9.3 AP-3983 Target Treatment Zone

The AP-3983 target treatment zone, located in the shallow aquifer downgradient from AP-4550,
was the final target treatment zone to be injected with an EVO/ferrous sulfate solution. In
accordance with the Work Plan, the AP-4551 target treatment zone was injected with an EVO
and ferrous sulfate solution in 275-gallon batches to track the ferrous sulfate additions.

Substrate injection batches were alternated between IW01-3983 and IW02-3983. A total of
5,388 gallons of EVO/ferrous sulfate solution (305 gallons of EVO and 650 pounds of ferrous
sulfate) was injected into IW01-3983 at a rate of approximately 40 gpm. A total of 5,400 gallons
of EVO/ferrous sulfate solution (305 gallons of EVO and 650 pounds of ferrous sulfate) was
injected into IW02-3983 at a rate of approximately 40 gpm. Following the substrate injections,
each injection well was flushed with approximately 250 gallons of water. Table 3-6 provides a
summary of the EVO injection volumes mass of EVO, and mass of ferrous sulfate.

Table 3-6: EVO Injection Summary

Field Total Injection Volume Volume of EVO Mass of EVO Mass of Ferrous Sulfate
Location (gallons) (gallons) (pounds) (pounds)
IW01-3983 5,388 305 2455 650
1W02-3983 5,400 305 2455 650
IW01-4550 6,750 350 2817 none
1W02-4550 6,750 375 3018 none
IW01-4551 1,350 75 604 160
IW02-4551 1,380 80 644 160
Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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3.10 Injection Monitoring

Injection monitoring was conducted during injection to confirm effective delivery of ERD
substrate. Injection volumes were accounted for in two ways: (1) rough estimates of the volume
of the solutions injected were kept by counting batches (each batch was approximately
275 gallons [see Section 3.9]), and (2) an accurate measurement of the volume of the solutions
was kept on an electronic totalizing flow meter mounted inline between the injection system and
the wellhead. Flow rates were measured using the instantaneous flow rates function on each
electronic totalizing flow meter. Attached to each injection wellhead was a pressure gauge that
was used to measure injection pressures. Performance monitoring wells (AP-3983R, AP-4550,
and AP-4551) and ROI wells (ROI-3983 and ROI-4550) were monitored for ORP, turbidity,
specific conductance, temperature, and visual observation (that is, the substrate is milky white)
immediately before, during, and after injections by taking grab samples periodically for
measurement using a water quality meter. Depth to groundwater measurements were collected in
performance, ROI, injection, and nearby wells twice daily. The ground surface around each
injection well was continually monitored for any evidence of surfacing of EVO solution.
Parameters were monitored in accordance with the frequency detailed in Table 3-7. Results of
injection monitoring are presented in Sections 3.9 and 4.3.

Table 3-7: Injection Monitoring Parameters

Parameter Frequency
Total volume injected per well Hourly
Flowrate per well Hourly
Substrate volume per well Hourly
Injection pressure at well head Hourly
Temperature, specific conductance, and color observation Hourly
ORP and turbidity Twice daily
Depth to water in nearby wells Twice daily
Evidence of surfacing Continually

3.11 Demobilization

Following completion of treatability study activities, equipment was demobilized, and the
treatability study area was cleaned and returned to its previous condition to the extent possible.

3.12 Management of IDW

Wastes generated during treatability study activities include general refuse (expended personal
protective equipment [PPE], paper towels, plastic bags, and plastic water containers) and IDW
(soil drill cuttings, 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
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near the intersection with Otter Lake Road. Access to the facility is coordinated through the
current operations contractor, AECOM. Specific wastes were handled as described below:

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

Soil cuttings were placed into a labeled 55-gallon drum during soil boring advancement and
were transported to the ESF. The drum was labeled with date, project name, well/boring
number, contents, depths of material, corresponding analytical sample numbers, analysis to
be performed, and the contractor point of contact.

e Soil was characterized for appropriate treatment and disposal using soil cuttings sampling
results (IDW VOC analytical results are presented in laboratory reports M2352 and M2364
in Appendix G). The analytical results were provided to the JBER ESF operator. Twenty
55-gallon drums containing soil cuttings from the installation of monitoring and injection
wells at CG039 are staged at the ESF awaiting disposal.

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 discharged to the sanitary sewer after
verifying that constituents were below permit requirements. Treated IDW from CGO039
discharged to the sanitary sewer is considered to be exempt from the CERCLA Off-Site Rule
as a de minimis release.

3.13 Deviations from the Work Plan

The treatability study field activities were conducted in accordance with the Work Plan (USAF,
2013a). Because of drilling difficulties and scheduling associated with laboratory turnaround
times, the following deviations to the soil sampling plan outlined in the Work Plan (USAF,
2013a) occurred:

Three soil samples were collected from IW01-3983 instead of two soil samples.
Two soil samples were collected from ROI-3983 instead of one soil sample from IW02-3983.

Three soil samples were collected from IWO01-4550 instead of two soil samples from
IW01-4550 and one soil sample from IW02-4550.

One soil sample was collected from IW01-4551 and analyzed only for grain size distribution.

One soil sample was collected from IW02-4551 and analyzed only for NOD and f..
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4.0 RESULTS

The results of the soil sampling, baseline groundwater sampling, and injection monitoring are
presented in the following sections.

4.1 Soil Analvtical and Geotechnical Results

Ten subsurface soil samples and one duplicate were collected for laboratory analysis. The soil
samples were analyzed for NOD, fo., and grain size distribution (details of sample collection are
summarized in Section 3.6). Analytical and grain size distribution results are presented in
Table 4-1. Laboratory analytical reports and grain size testing reports are provided in
Appendix G.

4.1.1 Natural Oxidant Demand

Ten subsurface soil samples collected from the three target treatment zones were analyzed using
ASTM D7262 (48-hour permanganate NOD). NOD results were used to evaluate the
applicability of using sodium permanganate as a treatment option at either of the AP-3983 or
AP-4551 target treatment zones. The following decision logic (presented in the Work Plan
[USAF, 2013a]) was used to evaluate whether the subsurface at a given target treatment zone
was suitable to the use of sodium permanganate:

“If the concentration of NOD in soil is less than 10 grams per kilogram (g/kg)
within the target treatment zone, then an ISCO substrate could be considered for
use within that target treatment zone.

If the concentration of NOD in soil is greater than 10 g/kg within the target
treatment zone, then an ISCO substrate would not be considered for use within
that target treatment zone.

If both the shallow downgradient and deep target treatment zones meet the
requirements for the use of an ISCO substrate, then the target treatment zone that
shows the least amount of anaerobic reductive dechlorination (based on the
concentrations of TCE daughter products and geochemical parameters) would be
selected for the use of an ISCO substrate.

If a target treatment zone is considered to be unsuitable for the use of an ISCO
substrate, then EVO with ferrous sulfate would be considered for a treatment
option.”

To avoid interference between treatment zones, only target treatment zones AP-3983 and
AP-4551 were considered for ISCO treatment (because AP-4550 is directly upgradient of
AP-3983). Regardless, NOD samples were collected from all three treatment zones to assess the
heterogeneity of NOD in the subsurface. Analytical results for NOD analyses are presented in
Table 4-1. The analytical results show that NOD within the subsurface is quite heterogeneous,
varying both with depth within a target treatment zone and between target treatment zones.
NOD within the subsurface ranged from 1.16 to 29.6 g/kg. NOD results from the AP-3983 target
treatment zone ranged from 5.77 to 29.6 g/kg. The only sample collected from the AP-4551
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target treatment zone had a NOD result of 1.93 g/kg. Overall, the results suggest that NOD is
heterogeneous in the subsurface across the site, with some zones of low NOD and some zones of
high NOD; this heterogeneity is not a desired condition for use of sodium permanganate. Based
on the heterogeneity, it was decided that sodium permanganate would not be used for the
treatability study.

4.1.2 Fraction Organic Carbon

Results of foc sampling were used to corroborate NOD sample results when deciding on the use
of ISCO as part of the treatability study. Like the NOD sample results, the foc sample results
show a wide range from 59.4 J milligrams per kilogram (mg/kg) to 49,100 mg/kg. Generally,
samples with high NOD results had high f,. results, and samples with low NOD results had low
foc results. These data are consistent with a heterogeneous distribution of carbon in the
subsurface. The foc results are presented in Table 4-1.

4.1.3 Grain Size Distribution

Grain size distribution was conducted to better understand the subsurface hydrogeology and how
it might relate to injection hydraulics. The grain size distributions show that the aquifers in each
target zone are fairly consistent—composed primarily of sands and gravels, ranging from silty
sand with gravel to poorly-graded gravel with silt and sand. Soil descriptions for each sample are
shown in Table 4-1.

Table 4-1: Soil Sampling Results

Field Sample Depth NOD foc

Location Sample ID Type (feet bgs) | (g/kg) | (mg/kg) Soil Description
IW01-3983 | 13Q2CG039-IW01398301-SO-0 N 251030 5.77 659 | Silty sand w/ gravel
IWO01-3983 | 13Q2CG039-1W01398302-SO-0 N 30to 35 6.23 3,010 | Poorly-graded gravel w/ silt and sand
IWO01-3983 | 13Q2CG039-IW01398303-SO-0 N 35t0 40 22.7 566 | Silty sand w/ gravel
IW01-4550 | 13Q2CG039-IW01455001-SO-0 N 30to 35 3.1 78 U | Silty gravel w/ sand
IW01-4550 | 13Q2CG039-1W01455002-SO-0 N 35to0 40 2.24 83.4] | Poorly-graded gravel w/ silt and sand
IW01-4550 | 13Q2CG039-IW01455003-SO-0 N 40 to 45 1.19 59.4] | Well-graded gravel w/ silt and sand
IWO01-4550 | 13Q2CG039-IW01455003-SO-1 FD 40 to 45 1.16 76.1 U |NA
IWO01-4551 | 13Q2CG039-IW01455101-SO-0 N 91 to 96 NA NA | Silty sand w/ gravel
IW02-4551 | 13Q2CG039-1W02455101-SO-0 N 91 to 96 1.93 1760 |[NA
ROI-3983 13Q2CG039-ROI398301-SO-0 N 251030 29.6 49,100 | Poorly-graded gravel w/ silt and sand
ROI-3983 13Q2CG039-R0OI398302-SO-0 N 30to 35 3.27 573 |NA
Notes:
FD = field duplicate
J = estimated quantity
N = primary sample
NA = not analyzed
U =not detected
Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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4.2 Baseline Groundwater Sampling Results

Prior to the injection of EVO into the subsurface, groundwater samples were collected from six
newly installed injection wells (IW-01-3983, IW-02-3983, IW-01-4550, IW-02-4550,
IW-01-4551, and IW-02-4551) and three performance monitoring wells (AP-3983R, AP-4550,
and AP-4551) to establish baseline conditions and assess the variability of TCE concentrations
within the target treatment zones. Additionally, groundwater samples were analyzed for VOCs,
TOC, dissolved mercury, dissolved iron, dissolved manganese, dissolved gases, sulfide,
nitrate+nitrite, alkalinity, chloride, sulfate, and volatile fatty acids. Complete analytical results
are presented in Appendix H (Table H-1) along with the laboratory analytical reports and the
data quality evaluation (DQE) report.

TCE concentrations measured in groundwater samples collected during the baseline groundwater
sampling show that TCE concentrations are generally consistent within each target treatment
zone and with historical values. TCE concentrations within the AP-3983 target treatment zone
and AP-4550 target treatment zone located in the shallow aquifer show more variability than
TCE concentrations with the AP-4551 target treatment zone located within the deep perched
aquifer. A summary of TCE concentrations is shown in Table 4-2.

Table 4-2: Baseline Groundwater Sampling Results - TCE

Field Location Sample ID Sample Type TCE (pg/L)
AP-3983R 13Q3CG039-AP3983R-GW-0 N 1,880
IWO01-3983 13Q3CG039-IW013983-GW-0 N 987
IW02-3983 13Q3CG039-1W023983-GW-0 N 1,160
AP-4550 13Q3CG039-AP4550-GW-0 N 1,500

13Q3CG039-AP4550-GW-1 FD 1,490
IWO01-4550 13Q3CG039-IW014550-GW-0 N 1,330
IW02-4550 13Q3CG039-1W024550-GW-0 N 3,200
AP-4551 13Q3CG039-AP4551-GW-0 N 2,300
IW01-4551 13Q3CG039-IW014551-GW-0 N 2,690 J
IW02-4551 13Q3CG039-IW02-4551-GW-0 N 2,6201]

13Q3CG039-1W02-4551-GW-1 FD 2,640
Notes:

FD = field duplicate
J = estimated quantity
N = primary sample

In addition to TCE, the following analytes were detected at concentrations above MCLs/ADEC
Table C groundwater cleanup levels: 1,1,2,2-tetrachloroethane, 1,1,2-trichlorethane,
1,1-dichloroethene, cis-1,2-dichloroethene, tetrachloroethene, and trans-1,2-dichlorothene. See
Table H-1 in Appendix H for complete analytical results.
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4.3 Injection Monitoring Results

Injection monitoring was conducted to confirm the delivery of ERD substrate to the subsurface.
The injection monitoring process was described in Section 3.10, and substrate injection details
were presented in Table 3-6. Results of the EVO distribution monitoring are discussed in the
following section and are summarized in Tables 4-3 and 4-4.

Table 4-3 presents a summary of the injection dates, injection order within each target treatment
zone, injection volume, substrate volume, injection rate, injection pressure, and observations
from the injections at IW01-3983, IW02-3983, ITW01-4550, ITW02-4550, IW01-4551, and
IW02-4551. EVO did not surface during injections.

Baseline water quality parameters were collected from monitoring wells AP-3983, ROI-3983,
AP-4550, ROI-4550, and AP-4551 prior to beginning injections at the associated target treatment
zones. Visual breakthrough was observed in both AP-3983 and ROI-3983 following injections at
the AP-4550 target treatment zone and prior to injections at the AP-3983 target treatment zone;
therefore, pre-injection water quality parameters were not measured. At AP-4551 target
treatment zone, visual breakthrough was observed at AP-4551 and IW02-4551 soon after
injections began; therefore, additional water quality parameters were not measured. A summary
is provided in Table 4-4.

During injection, the observed ROI (in the downgradient direction) was at least 90 feet at the
AP-4550 target treatment zone and approximately 130 feet at the AP-3983 target treatment zone.
Because of lack of crossgradient monitoring locations, observations of lateral distribution of
EVO are limited to the 15 feet between the injection wells at each target treatment zone. Lateral
distribution of EVO was at least 15 feet. The lack of nearby deep monitoring wells means that
the observed ROI could not be confirmed to be greater than 15 feet in the AP-4551 target
treatment zone. A map of EVO distribution associated with each target treatment zone is shown
on Figure 4-1.

Depth to water was measured at nearby wells at least twice daily (before and after) during the
injections at each target treatment zone. Within the shallow aquifer, injection activities at the
AP-3983 target treatment zone resulted in an approximate 1-foot increase in water levels 90 feet
upgradient at AP-4550 target treatment zone wells. No influence was seen in the deep perched
aquifer during injections into the shallow aquifer and vice versa. Within the deep perched
aquifer, a 0.5-foot increase in water level was seen in AP-4551 during injections. Water level
measurements are provided in an Excel file on the CD included with this report.

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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Table 4-3: Injection Monitoring Results

Approximate Injection Injection
Total Total ERD Rate Pressure
Injection Injection Injection Volume (gpm) (psi)
Injection Injection Start Time Volume of EVO
Well Date Order Time (min) (gallons) (gallons) | Max | Min | Max | Min Observations
AP-3983 Target Treatment Zone
IW01-3983 9/14/13 to Alternating 11:00 230 5,388 305 35 30 0 0 | Visual breakthrough was observed at all
9/15/13 batches AP-3983 Target Treatment Zone wells during
- ] injections at AP-4550 Target Treatment Zone.
1W02-3983 9/14/13 to Alternating 11:00 230 5,400 305 35 30 0 0 |visual breakthrough observed at AP-3989.
9/15/13 batches
AP-4550 Target Treatment Zone
IWO01-4550 9/10/13 Ist 10:45 410 6,750 350 25 19 8 4 | Visual breakthrough observed at AP-4550,
ROI-4550, IW02-4550 and at AP-3983 Target
Treatment Zone wells (AP-3983R, R0i-3983,
IW01-3983, and IW02-3983)
1W02-4550 9/11/13 2nd 11:05 445 6,750 375 20 13 10 8 | At time of injection, visual breakthrough was
already observed in all monitoring locations.
AP-4551 Target Treatment Zone
IW01-4551 9/12/13 to Ist 11:00 650 1,350 75 2 <1 12 12 | Visual breakthrough observed at IW02-4551.
9/13/13
IW02-4551 9/12/13 2nd 11:50 100 1,380 80 40 28 2 0 | Visual breakthrough observed at AP-4551.
Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 4-5 Task Order No. 0016
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Table 4-4: Water Quality Measurements

Observation Temperature Conductivity | ORP | Turbidity
Location Date Time (o) pH (uS/cm) (mV) (NTU) Visual Observations
AP-3983 Target Treatment Zone
AP-3983R 09/13/13 | 1030 | Visual breakthrough of EVO solution during injections at AP-4550 Target Treatment Zone, milky
ROL3983 09/13/13 | 1030 white, no water quality parameters taken
AP-4550 Target Treatment Zone
AP-4550 09/10/13 | 935 6.52 6.54 209 -6.5 Over range | Gray, cloudy
1155 5.64 6.7 209 -45 Over range | Gray, cloudy
1356 6.66 7.03 256 -79.3 | Overrange | Visual breakthrough, milky white
ROI-4550 09/10/13 | 940 6.3 6.94 332 -35.9 66.4 Slightly cloudy
1200 6.85 6.75 349 -40 465 Cloudy, visual breakthrough
1350 6.62 7.09 447 -95.7 | Overrange | Visual breakthrough, milky white
AP-4551 Target Treatment Zone
AP-4551 09/12/13 | 1043 6.01 | 6.47 | 303 ‘ 40.3 | 649 | Gray, cloudy
1555 | Visual breakthrough of EVO solution, milky white, no water quality parameters taken
1W02-4551 09/12/13 | 1050 5.98 | 6.76 | 263 ‘ 17.1 | 98.9 |
1145 | Visual breakthrough of EVO solution, milky white, no water quality parameters taken
Note:

uS/cm = microSiemen(s) per centimeter

Performance-based Remediation (PBR)
Joint Base Elmendorf-Richardson, Alaska
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5.0 CONCLUSIONS

5.1 Treatment Substrate Selection

The results of soil NOD and f,. analyses show a substantial variability in subsurface soils.
Overall, the results suggest that NOD is heterogeneous in the subsurface across the site, with
some zones of low NOD and some zones of high NOD. Since NOD heterogeneity is not a
desired condition for use of sodium permanganate, it was decided that sodium permanganate
would not be used for the treatability study. As a result, the selected treatment alternatives were
EVO and EVO with ferrous sulfate.

5.2 TCE Variability within a Target Treatment Zone

Baseline groundwater samples were collected from the injection wells and performance
monitoring wells within each target treatment zone prior to the injection of EVO substrate to
assess the variability of TCE concentrations within each target treatment zone. While there is
some variability in TCE concentrations within a target treatment zone, TCE concentrations are
generally similar (within an order of magnitude) to each other and to historical TCE
concentrations. The lack of variability in TCE concentrations within each target treatment zone
suggests that the effects of ERD treatment caused by EVO substrate injection within the aquifer
should be relatively uniform within each target treatment zone.

5.3 Substrate Injection Hydraulics

5.3.1 Shallow Aquifer

The shallow subsurface lithology at CG039 consists largely of sands and gravels with some silt
and easily accepts the injection of EVO. At target treatment zone AP-4550, the injection rate
ranged from 15 to 20 gpm at a wellhead pressure of between 7 to 10 pounds per square inch
(psi). The injection rate at target treatment zone AP-3983 was only limited by the injection
system capabilities (injection of up to 40 gpm) and was injected at a conservative 35 gpm at
wellhead pressures of 0 psi. During injection, the observed ROI (in the downgradient direction)
was at least 90 feet at the AP-4550 target treatment zone, and approximately 130 feet at the
AP-3983 target treatment zone. Because of lack of crossgradient monitoring locations,
observations of lateral distribution of EVO are limited to the 15 feet between the injection wells
at each target treatment zone. Lateral distribution of EVO was at least 15 feet.

Because there is practically no difference in lithology between the AP-4550 target treatment
zone and the AP-3983 target treatment zone, the differences in maximum injection rate and
pressure are likely related to well construction and/or well development. The ability of the
shallow aquifer to accept the injection of EVO suggests that a possible future full-scale
implementation of EVO injections could deploy a lateral injection well spacing greater than the
15 feet spacing used in the treatability study. Additionally, because of the downgradient
distribution (130 feet from the injection of approximately 11,000 gallons of EVO solution), it is
possible that a line of injection wells could be set at the upgradient edge of the hot spot, and if
enough EVO solution were injected, it could be distributed to treat the entire hot spot.

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 5-1 Task Order No. 0016
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5.3.2 Deep Perched Aquifer

The lithology of the deep perched aquifer consists of partially interconnected silty sand and
gravel lenses within a basal till/'weathered bedrock. At target treatment zone AP-4551, the
injection rate ranged from 1 gpm at a wellhead pressure of 12 psi at IW01-4551 to 28 gpm at a
wellhead pressure of 1 psi. Following injection of one 275-gallon batch at IW01-4551, EVO
breakthrough was visually observed at IW02-4551 but not at AP-4551. Visual EVO
breakthrough did not occur at AP-4551 until 2 hours following completion of the injection of
1,380 gallons at IW02-4551, at which point the second batch of EVO had been injected at
IW01-4551. Based on the time lag in the breakthrough of EVO downgradient as compared to
laterally, it is possible that preferential flow pathways partially control the distribution of
groundwater flow 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 body, overlying weathered bedrock.

Because the injection well boring logs show practically no difference in lithology within the
target treatment zone and the well completion diagrams indicate installation at approximately the
same depth (within 1 foot), the difficulty of EVO injection at IW01-4551 is most likely related to
the nature of the deep perched aquifer, which consists of partially interconnected sand and gravel
lenses within a larger till body, overlying weathered bedrock. The non-uniform ability of the
aquifer to accept the injection of EVO and the observed ROI suggest that any possible future
full-scale implementation of EVO injections within the deep perched aquifer should deploy an
injection well spacing of not more than 15 feet.

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 5-2 Task Order No. 0016
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6.0 REMAINING TREATABILITY STUDY ACTIONS

This Treatability Study Implementation Report outlines the implementation of the treatability
study, including injection and monitoring well installation activities, baseline groundwater
sampling, soil analysis and substrate selection, and injection field activities.

Remaining treatability study activities include the following:

¢ Quarterly groundwater performance monitoring

e Data review and evaluation

e Preparation of the Treatability Study Completion Report, which will discuss the results of the
quarterly performance monitoring and provide recommendations for any further action

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska 6-1 Task Order No. 0016
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NOTES:
1. GIS features from JBER GeoBase.
2. Coordinate System: UTM Zone 6, WGS84, meters.
3. TCE = trichloroethene
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Trderval: 25-30 bae
Date: 3|\ °
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o

Photograph A-1: CG039-R0I-3983, interval 25 to 30 feet bgs (July 2013)

i SITEC6¢ﬂ-R¢I.3qg3]
Trderval: 20- 25 bgs

Date: 361D

Photograph A-2: CG039-R0I-3983, interval 30 to 35 feet bgs (July 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-1 Task Order No. 0016
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Photograph A-4: CG039-IW-01-3983, interval 30 to 35 feet bgs (July 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-2 Task Order No. 0016
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Photograph A-5: CG039-IW-01-3983, interval 35 to 40 feet bgs (July 2013)
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Photograph A-6: CG039-IW-01-4550, interval 30 to 35 feet bgs (July 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-3 Task Order No. 0016
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Photograph A-8: CG039-IW-01-4550, interval 35 to 40 feet bgs (July 2013)

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



CGO039 — Treatability Study Implementation Report June 2014

Photograph A-10: Air rotary equipped direct-push rig (July 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-5 Task Order No. 0016
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Photograph A-12: Air rotary equipped direct-push rig (July 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-6 Task Order No. 0016



CGO039 — Treatability Study Implementation Report June 2014

Photograph A-14: CG039-1W-02-4551, interval 91 to 96 feet bgs (July 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-7 Task Order No. 0016
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Photograph A-15: Injection at AP-4550 and AP-4551 Target Treatment Zones
(September 2013)

—p—

Photograph A-16: Injection System set up on EVO totes stored in connex (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-8 Task Order No. 0016
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Photograph A-17: In-line totalizing flow meter (September 2013)

Photograph A-18: Injection wellhead assembly set up at IW01-4550 (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-9 Task Order No. 0016
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Photograph A-19: Injection system with Dosatron mounted on EVO tote (September 2013)

Photograph A-20: Injection system with Dosatron mounted on EVO tote (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-10 Task Order No. 0016
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Photograph A-21: Injection system set up on site (September 2013)

Photograph A-22: 21,000-gallon water storage tank (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-11 Task Order No. 0016
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Photograph A-23: Site overview (September 2013)

Photograph A-24: Injection batch mixing tank (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-12 Task Order No. 0016
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Photograph A-26: Wellhead injection assembly at AP-3983 (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-13 Task Order No. 0016
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Photograph A-28: Totalizing flow meters (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-14 Task Order No. 0016
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Photograph A-29: Batch injection at AP-3983 Target Treatment Zone (September 2013)

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska A-15 Task Order No. 0016
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Appendix B
Spill Prevention, Control, and Countermeasure Plan
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Tier | Qualified Facility SPCC Plan

This SPCC Plan was developed for Joint Base Elemendorf-Richardson for the Poleline Road Disposal TCE
Contamination remediation project. When completed and signed by the owner or operator of the facility meets the
applicability criteria in §112.3(g)(1). This template addresses the requirements of 40 CFR part 112. Maintain a complete
copy of the Plan at the facility if the facility is normally attended at least four hours per day, or for a facility attended fewer
than four hours per day, at the nearest field office. When making operational changes at a facility that are necessary to
comply with the rule requirements, the owner/operator should follow state and local requirements (such as for permitting,

design and construction) and obtain professional assistance, as appropriate.

Facility Description
Facility Name
Facility Address
City
County
Owner or Operator Name
Owner or Operator Address
City
County

Joint Base Elmendorf-Richardson - CG039 - Poleline Road Disposal Area

Poleline Road and Barrs Boulevard

Anchorage State _Alaska ZIP 99506
Anchorage Tel. Number (801) 558 - 6032

CH2M HILL

160 W. 68" Avenue

Anchorage State _Alaska ZIP 99518
Anchorage Borough Tel. Number (907) 267-2600

l. Self-Certification Statement (§112.6(a)(1))
The owner or operator of a facility certifies that each of the following is true in order to utilize this template to comply

with the SPCC requirements:

I Corey Schwabenlander

certify that the following is accurate:

1. I am familiar with the applicable requirements of 40 CFR part 112,

2. | have visited and examined the facility;

3. This Plan was prepared in accordance with accepted and sound industry practices and standards;

4. Procedures for required inspections and testing have been established in accordance with industry inspection
and testing standards or recommended practices;

o o

| will fully implement the Plan;
This facility meets the following qualification criteria (under §112.3(g)(1)):

a. The aggregate aboveground oil storage capacity of the facility is 10,000 U.S. gallons or less; and

b. The facility has had no single discharge as described in §112.1(b) exceeding 1,000 U.S. gallons and no
two discharges as described in §112.1(b) each exceeding 42 U.S. gallons within any twelve month period
in the three years prior to the SPCC Plan self-certification date, or since becoming subject to 40 CFR part
112 if the facility has been in operation for less than three years (not including oil discharges as described
in §112.1(b) that are the result of natural disasters, acts of war, or terrorism); and

¢. There is no individual oil storage container at the facility with an aboveground capacity greater than 5,000

U.S. gallons.

7. This Plan does not deviate from any requirement of 40 CFR part 112 as allowed by §112.7(a)(2) (environmental
equivalence) and §112.7(d) (impracticability of secondary containment) or include any measures pursuant to
§112.9(c)(6) for produced water containers and any associated piping;

8. This Plan and individual(s) responsible for implementing this Plan have the full approval of management and |

have committed the necessary resources to fully implement this Plan.

Joint Base Elmendorf-Richardson -

Facility Name: pglaline Raad




Ver. 1-E-doc-3-18-10
| also understand my other obligations relating to the storage of oil at this facility, including, among others:

1. To report any oil discharge to navigable waters or adjeining shorelines to the appropriate authorities. Notification
information is included in this Plan.
2. To review and amend this Plan whenever there is a material change at the facility that affects the potential for an
oil discharge, and at least once every five years. Reviews and amendments are recorded in an attached log [See
Five Year Review Log and Technical Amendment Log in Attachments 1.1 and 1.2.]
3. Optional use of a contingency plan. A contingency plan:
a. May be used in lieu of secondary containment for qualified oil-filled operational equipment, in accordance
with the requirements under §112.7(k), and;
b. Must be prepared for flowlines and/or intra-facility gathering lines which do not have secondary
containment at an oil production facility, and,
¢. Must include an established and documented inspection or monitoring program; must follow the provisions
of 40 CFR part 109; and must include a written commitment of manpower, equipment and materials to
expeditiously remove any quantity of oil discharged that may be harmful. If applicable, a copy of the
contingency plan and any additional documentation will be attached to this Plan as Attachment 2.
| certify that | have satisfied the requirement to prepare and implement a Plan under §112.3 and all of the requirements
under §112.6(a). | certify that the information contained in this Plan is true.

7 ’_.z'V
(_\__, :._____-._—--'
Signature —_— Title: Project Manager
Name Corey Schwabenlander Date: 9/9/2013

Il. Record of Plan Review and Amendments

Five Year Review (§112.5(b)):

Complete a review and evaluation of this SPCC Plan at least once every five years. As a result of the review, amend this Plan
within six months to include more effective prevention and control measures for the facility, if applicable. Implement any SPCC Plan
amendment as soon as possible, but no later than six months following Plan amendment. Document completion of the review and
evaluation, and complete the Five Year Review Log in Attachment 1.1. If the facility no longer meets Tier | qualified facility eligibility, the
owner or operator must revise the Plan to meet Tier Il qualified facility requirements, or complete a full PE certified Plan.

Table G-1 Technical Amendments (§§112.5(a), (c) and 112.6(a)(2))
This SPCC Plan will be amended when there is a change in the facility design, construction, operation, or K
maintenance that materially affects the potential for a discharge to navigable waters or adjoining shorelines.
Examples include adding or removing containers, reconstruction, replacement, or installation of piping
systems, changes to secondary containment systems, changes in product stored at this facility, or revisions to
standard operating procedures.
Any technical amendments to this Plan will be re-certified in accordance with Section | of this Plan template.
[§112.6(a)(2)] [See Technical Amendment Log in Attachment 1.2]

X
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lll. Plan Requirements

1. Oil Storage Containers (§112.7(a)(3)(i)):

Table G-2 Oil Storage Containers and Capacities
This table includes a complete list of all oil storage containers (aboveground containers® and completely buried =
tanks®) with capacity of 55 U.S. gallons or more, unless otherwise exempt from the rule. For mobile/portable
containers, an estimated number of containers, types of oil, and anticipated capacities are provided.

Qil Storage Container (indicate whether : :
aboveground (A) or completely buried (B)) Type of Oil Shell Capacity (gallons)
A — Totes stored in Conex Container (3 totes per o .
Conex) Emulsified vegetable oil (EVO) 275 (6)

See attached Figure 1 for oil storage location.

A small spill kit will be located adjacent to the oil storage location area.

Total Aboveground Storage Capacity © 1,650 gallons
Total Completely Buried Storage Capacity 0 gallons
Facility Total Oil Storage Capacity 1,650 gallons

® Aboveground storage containers that must be included when calculating total facility oil storage capacity include: tanks and mobile or
portable containers; oil-filled operational equipment (e.g. transformers); other oil-filled equipment, such as flow-through process
equipment. Exempt containers that are not included in the capacity calculation include: any container with a storage capacity of less
than 55 gallons of oil; containers used exclusively for wastewater treatment; permanently closed containers; motive power containers;
hot-mix asphalt containers; heating oil containers used solely at a single-family residence; and pesticide application equipment or
related mix containers.

® Although the criteria to determine eligibility for qualified facilities focuses on the aboveground oil storage containers at the facility, the
completely buried tanks at a qualified facility are still subject to the rule requirements and must be addressed in the template; however,
they are not counted toward the qualified facility applicability threshold.

¢ Counts toward qualified facility applicability threshold.

2. Secondary Containment and Oil Spill Control (§§112.6(a)(3)(i) and (ii), 112.7(c) and 112.9(c)(2)):

Table G-3 Secondary Containment and Oil Spill Control

Appropriate secondary containment and/or diversionary structures or equipment® is provided for all oil handling =
containers, equipment, and transfer areas to prevent a discharge to navigable waters or adjoining shorelines.
The entire secondary containment system, including walls and floor, is capable of containing oil and is
constructed so that any discharge from a primary containment system, such as a tank or pipe, will not escape
the containment system before cleanup occurs.

? Use one of the following methods of secondary containment or its equivalent: (1) Dikes, berms, or retaining walls sufficiently
impervious to contain oil; (2) Curbing; (3) Culverting, gutters, or other drainage systems; (4) Weirs, booms, or other barriers; (5) Spill
diversion ponds; (6) Retention ponds; or (7) Sorbent materials.

» Joint Base Elmendorf-Richardson -
Facility Name: pqleline Rnad Page 2 Tier | Qualified Facility SPCC Plan




and the secondary containment method and containment capacity that is provided.

Ver. 1-E-doc-3-18-10
Table G-4 below identifies the tanks and containers at the facility with the potential for an oil discharge; the mode of failure; the flow direction and potential quantity of the discharge;

Table G-4 Containers with Potential for an Oil Discharge

Potential

Direction of

. Secondary
. ; ; discharge flow for Seconda :
Area Type of failure (discharge scenario) volumeg uficertaied | cartaEl mgnt — contalpment
: capacity (gallons)
(gallons) discharge
Bulk Storage Containers and Mobile/Portable Containers®
20ml. poly lined 80 ft° or ~598
6 - 275-Gallon Totes of EVO (3 totes per Puncture, improper storage, 275 i sl 10'x8'x1’ Conex gallons in each
Conex) improper handling container, covered Conex Container
when in use.
: : Incidental releases during transfer Absorbent, Absorbent
Tate Unloading Operstions operations, puncture of tote during 1 Liosdiized Booms, and Pads 4 gallons
unloading (active), Stored in
Conex
Incidental releases during ggz;rge;‘;‘ dAg:g;bent
Tote Dispensing Operations dispensing operations, release 1 Localized : 4 gallons

valve operational error

(active), Stored in
Conex

“ Use one of the following methods of secondary containment or its equivalent: (1) Dikes, berms, or retaining walls sufficiently impervious to contain oil; (2) Curbing; (3) Culverting,
utters, or other drainage systems; (4) Weirs, booms, or other barriers; (5) Spill diversion ponds; (6) Retention ponds; or (7) Sorbent materials.

For storage tanks and bulk storage containers, the secondary containment capacity must be at least the capacity of the largest container plus additional capacity to contain rainfall

or other precipitation.

Joint Base EImendorf-Richardson -
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3. Inspections, Testing, Recordkeeping and Personnel Training (§§112.7(e) and (f), 112.8(c)(6) and
(d)(4), 112.9(c)(3), 112.12(c)(6) and (d)(4)):
Table G-5 Inspections, Testing, Recordkeeping and Personnel Training

An inspection and/or testing program is implemented for all aboveground bulk storage containers and piping at =
this facility. [§§712.8(c)(6) and (d)(4), 112.9(c)(3), 112.12(c)(6) and (d)(4)]

The following is a description of the inspection and/or testing program (e.g. reference to industry standard utilized,
scope, frequency, method of inspection or test, and person conducting the inspection) for all aboveground bulk storage
containers and piping at this facility:

Monthly visual inspections are conducted on the following equipment:
+  Aboveground Portable Containers (STI SP001 Portable Container — see Monthly Inspection checklist, Attachment
5)

Integrity testing can be performed through visual examination of portable containers. Service life for portable container
is provided below. If container is to be used past that time, the portable container must be U.S. Department of
Transportation (DOT) tested and recertified.

e Plastic portable container - every 7 years

e Steel portable container - every 12 years

e Stainless Steel portable container - every 17 years

Inspection, testing, and maintenance records are maintained with the SPCC Plan for a period of three years. The
monthly inspection form can be found in this document as Attachment 5:

Inspections, tests, and records are conducted in accordance with written procedures developed for the facility. =
Records of inspections and tests kept under usual and customary business practices will suffice for purposes of
this paragraph. [§112.7(e)]

A record of the inspections and tests are kept at the facility or with the SPCC Plan for a period of three years. =
[§112.7(e)] [See Inspection Log and Schedule in Attachment 3.1]
Inspections and tests are signed by the appropriate supervisor or inspector. [§7112.7(e)] X

Personnel, training, and discharge prevention procedures [§112.7(f)]

Personnel responsible for oil-handling operations at the facility are trained on the following topics:
Applicable pollution control laws, rules, and regulations;

Operation and maintenance of equipment to prevent oil discharges;

Purpose and overview of SPCC Plan;

Review of potential spill areas and drainage routes;

Review of emergency response procedures;

Review of spill cleanup equipment locations and the proper use of the equipment;

Recent spill events (if any), subsequent response and corrective action.

Personnel responsible for inspections are trained on proper inspection procedures, frequency of inspections, record-
keeping requirements, and procedures for reporting and correcting detected problems. The EVO Injection project is not
expected to exceed one year in duration; however, if the project and oil storage containers are onsite for more than one
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year, annual refresher training and exercises/drills are completed in association with this SPCC Plan.

Oil-handling personnel are trained in the operation and maintenance of equipment to prevent discharges; X
discharge procedure protocols; applicable pollution control laws, rules, and regulations; general facility
operations; and, the contents of the facility SPCC Plan. [§112.7(f)]

A person who reports to facility management is designated and accountable for discharge prevention. %

[§112.7(9)]

Name/Title: Corey Schwabenlander / Project Manager

Discharge prevention briefings are conducted for oil-handling personnel annually to assure adequate X
understanding of the SPCC Plan for that facility. Such briefings highlight and describe past reportable
discharges or failures, malfunctioning components, and any recently developed precautionary measures.

[§112.7(1)]
[See Oil-handling Personnel Training and Briefing Log in Attachment 3.4]
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4. Security (excluding oil production facilities) §112.7(g):

Table G-6 Implementation and Description of Security Measures
Security measures are implemented at this facility to prevent unauthorized access to oil handling, processing, =
and storage area.

Access to the facility must be gained through the Joint Base Elmendorf-Richardson security station, which is manned
24 hours per day. Additionally, fencing is in place on all sides of the facility.

Sufficient lighting is provided to allow for detection of spills at night and to prevent vandalism. Joint Base Richardson-
Elmendorf has sufficient lighting at the facility to assist in the discovery of discharge during hours of darkness and to
prevent discharges through acts of vandalism.

Page 6 Tier | Qualified Facility SPCC Plan



Ver. 1-E-doc-3-18-10
5. Emergency Procedures and Notifications (§112.7(a)(3)(iv) and 112.7(a)(5)):
Table G-7 Description of Emergency Procedures and Notifications

The following is a description of the immediate actions to be taken by facility personnel in the event of a discharge to
navigable waters or adjoining shorelines [§712.7(a)(3)(iv) and 112.7(a)(5)].

Initial Spill Response

In the event of a spill, the person who first discovers the spill or release shall immediately contact the Project Manager
at (801) 558-6032. In the event of a spill after business hours or for emergency response, 911 will be contacted. Note
the size of the spill, the location, the material, if hazards are present (i.e. fire, explosions) and whether the spill is
contained or still releasing.

Do the following only if you have adequate training to do so without risk to your own personal safety:
Evacuate personnel to a safe distance.

Stop the material from spilling (shut off valves, turn drum upright, etc.).

Shut off ignition sources such as motors, electrical power, etc.

Contain the spill with available equipment (dirt berms, absorbent socks, sand bags, etc.)

Divert spill to an area where it will cause less harm using dikes or berms.

Clean up the spill, if within capabilities

Stand by to direct emergency response personnel when they arrive.

L] L] L] L] L] L] [

If the spill is small has not contaminated any open water, reached a drain, or contaminated significant quantities of soil
and you are fully aware of how to protect yourself from all hazards associated with the material, then proceed as
follows:

1. DO NOT FLUSH INTO STORM SEWER OR DRAINAGE DITCH.
DO NOT ADD WATER TO FLUSH OUT THE STORM SEWER OR STRUCTURE.
Collect all spilled material in a properly labeled, approved hazardous waste container.
Clean all surfaces or objects that have been contaminated by the spilled material.
Collect all disposable, contaminated objects and cleanup materials and place in a properly labeled, approved
hazardous waste container.
If you are uncertain what to do, treat the situation as a worst-case emergency

ook wN

Notification Procedures
1. Base PM will be notified of spill by CH2ZMHILL PM/EM.

2. Alaska Department of Environmental Conservation (ADEC) will be notified by the Base PM (via telephone and
written notice) of any spills in the following circumstances:
+ Any amount spilled to water will be reported immediately.
» Spills to land greater than 55 gallons will be reported immediately.
= Spills to land greater than 10 gallons, but less than 55 gallons, will be reported within 48 hours of identifying
the spill.
= Spills to land of 1 to 10 gallons will be recorded in a spill reporting log and submitted to ADEC monthly.
+ Spills to impermeable secondary containment greater than 55 gallons will be reported within 48 hours.

3. Base PM will notify NRC
Disposal
Any contaminated materials, including absorbents, cloth, soil, wood, etc. that cannot be decontaminated should be

placed in an approved United Nations specification drum for storage and final offsite disposal as hazardous waste.
Offsite disposal shall be overseen and managed by Project Manager.
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Table G-8 Contact List

Contact Organization / Person

Telephone Number

National Response Center (NRC)

1-800-424-8802

EPA Regional Administrator (RA)

Dennis McLerran
1200 6th Ave. Suite 900 Seattie, WA. 98101

(206)-553-0479

Key Facility Personnel

Designated Person Accountable for Discharge Prevention:
Project Manager - Primary (Corey Schwabenlander)

Cell: (801) 558 - 6032

Project Manager - Secondary (Leah Waller)

Cell: (916) 402 - 1467

Environmental Manager (Nancy Ballantyne)

Cell: (303) 885 - 9954

Alaska Department of Environmental Conservation (ADEC)
Central Alaska Response Team

Normal Business Hours (907) 269 - 3063

Qutside Business Hours 1 - 800 - 478 - 9300

Local Fire Department

(907) 384 - 6230

Local Police Department

(907) 384 — 6230

State of Alaska Emergency Operations Center (EOC)

(907) 428-7100

Hospital

(907) 276 - 1131

Other Contact References:

Base Project Manager

Donna Baumler
JBER RPM, 673D CES/CEANR

(907) 384-2318

- Joint Base Elmendorf-Richardson -
Facility Name: pglaline Road
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7. NRC Notification Procedure (§112.7(a)(4) and (a)(5)):

Table G-9 NRC Notification Procedure

In the event of a discharge of oil to navigable waters or adjoining shorelines, the following information identified X
in Attachment 4 will be provided to the National Response Center immediately following identification of a
discharge to navigable waters or adjoining shorelines [See Discharge Notification Form in Attachment 4]

[§112.7(a)(4)]

The exact address or location and phone e Description of all affected media;

number of the facility; e Cause of the discharge;
e Date and time of the discharge; e Any damages or injuries caused by the discharge;
e Type of material discharged, e Actions being used to stop, remove, and mitigate the
e Estimate of the total quantity discharged; effects of the discharge;
e Estimate of the quantity discharged to navigable e Whether an evacuation may be needed; and

waters; e Names of individuals and/or organizations who have
e Source of the discharge; also been contacted.

8. SPCC Spill Reporting Requirements (Report within 60 days) (§112.4):

Joint Base Elmendorf-Richardson - CG039 - Poleline Road Disposal Area will submit information to the EPA Regional
Administrator (RA), Dennis McLerran, located at 1200 6th Ave. Suite 900 Seattle, WA. 98101 and the appropriate agency
or agencies in charge of oil pollution control activities in the State in which the facility is located within 60 days from one of
the following discharge events:

A single discharge of more than 1,000 U.S. gallons of oil to navigable waters or adjoining shorelines or
Two discharges to navigable waters or adjoining shorelines each more than 42 U.S. gallons of oil occurring within

any twelve month period

You must submit the following information to the RA:

(1)
)
(3)
(4)
©)

(6)
(7)
(8)
(9)

Name of the facility;

Your name;

Location of the facility;

Maximum storage or handling capacity of the facility and normal daily throughput;

Corrective action and countermeasures you have taken, including a description of
equipment repairs and replacements;

An adequate description of the facility, including maps, flow diagrams, and topographical
maps, as necessary;

The cause of the reportable discharge, including a failure analysis of the system or
subsystem in which the failure occurred; and

Additional preventive measures you have taken or contemplated to minimize the
possibility of recurrence

Such other information as the Regional Administrator may reasonably require pertinent
to the Plan or discharge

* ok ok ok K

Alaska Department of Environmental Conservation (ADEC) will be notified via written forms provided as Attachment 6 and
7 of this SPCC Plan.
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The owner or operator must meet the general rule requirements as well as requirements under this section. Note that not all provisions
may be applicable to all ownersfoperators. For example, a facility may not maintain completely buried metallic storage tanks installed
after January 10, 1974, and thus would not have to abide by requirements in §§112.8(c)(4) and 112,12(c)(4), listed below. In cases
where a provision is not applicable, write “N/A”.

Drainage from diked storage areas is restrained by valves to prevent a discharge into the drainage O] =
system or facility effluent treatment system, except where facility systems are designed to control such
discharge. Diked areas may be emptied by pumps or ejectors that must be manually activated after
inspecting the condition of the accumulation to ensure no oil will be discharged. [§§712.8(b)(1) and
112.12(b)(1)]

Valves of manual, open-and-closed design are used for the drainage of diked areas. [§§71712.8(b)(2) and

112.12(b)(2)] 0| X
The containers at the facility are compatible with materials stored and conditions of storage such as ¢ 0
pressure and temperature. [§§112.8(c)(1) and 112.12(c)(1)] e
Secondary containment for the bulk storage containers (including mobile/portable oil storage containers) 52 0
holds the capacity of the largest container plus additional capacity to contain precipitation. Mobile or =
portable oil storage containers are positioned to prevent a discharge as described in §112.1(b).
[§112.6(a)(3)(ii)]
If uncontaminated rainwater from diked areas drains into a storm drain or open watercourse the following
procedures will be implemented at the facility: [§§7172.8(c)(3) and 112.12(c)(3)]
e Bypass valve is normally sealed closed O X
e Retained rainwater is inspected to ensure that its presence will not cause a discharge to ] =
navigable waters or adjoining shorelines
« Bypass valve is opened and resealed under responsible supervision ] X
¢ Adequate records of drainage are kept [See Dike Drainage Log in Attachment 3.3] ] X
For completely buried metallic tanks installed on or after January 10, 1974 at this facility [§§7712.8(c)(4)
and 112.12(c)(4)].
e Tanks have corrosion protection with coatings or cathodic protection compatible with local soil J X
conditions.
e Regular leak testing is conducted. -
For partially buried or bunkered metallic tanks [§712.8(c)(5) and §112.12(c)(5)]:
¢ Tanks have corrosion protection with coatings or cathodic protection compatible with local soil 0 X

conditions.
Each aboveground bulk container is tested or inspected for integrity on a regular schedule and whenever X 0
material repairs are made. Scope and frequency of the inspections and inspector qualifications are in
accordance with industry standards. Container supports and foundations are regularly inspected.
[See Inspection Log and Schedule and Bulk Storage Container Inspection Schedule in
Attachments 3.1 and 3.2] [§1712.8(c)(6) and §112.12(c)(6)(i)]
Outsides of bulk storage containers are frequently inspected for signs of deterioration, discharges, or = O
accumulation of oil inside diked areas. [See Inspection Log and Schedule in Attachment 3.1]
[§§112.8(c)(6) and 112.12(c)(6)]
For bulk storage containers that are subject to 21 CFR part 110 which are shop-fabricated, constructed of 0 X
austenitic stainless steel, elevated and have no external insulation, formal visual inspection is conducted
on a regular schedule. Appropriate qualifications for personnel performing tests and inspections are
documented. [See Inspection Log and Schedule and Bulk Storage Container Inspection Schedule
in Attachments 3.1 and 3.2] [§112.12(c)(6)(ii)]
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Each container is provided with a system or documented procedure to prevent overfills for the container. X 0
Describe:

Totes are not filled on site.

Liquid level sensing devices are regularly tested to ensure proper operation [See Inspection Log and
Schedule in Attachment 3.1]. [§7712.6(a)(3)(iii)]

Visible discharges which result in a loss of oil from the container, including but not limited to seams,
gaskets, piping, pumps, valves, rivets, and bolts are promptly corrected and oil in diked areas is promptly
removed. [§§112.8(c)(10) and 112.12(c)(10)]

Aboveground valves, piping, and appurtenances such as flange joints, expansion joints, valve glands and
bodies, catch pans, pipeline supports, locking of valves, and metal surfaces are inspected regularly. [See
Inspection Log and Schedule in Attachment 3.1] [§§7172.8(d)(4) and 112.12(d)(4)]

Integrity and leak testing are conducted on buried piping at the time of installation, modification,
construction, relocation, or replacement. [See Inspection Log and Schedule in Attachment 3.1]
[§§112.8(d)(4) and 112.12(d}(4)]

O X| X|O

N O ORX
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ATTACHMENT 1 - Five Year Review and Technical Amendment Logs

| have completed a review and evaluation of the SPCC Plan for this facility, and will/will not amend this Plan as a result.

Review Date Pian Amendment Name and signature of person authorized to review this
Will Amend Will Not Amend | Plan
O O
[ O
O O
] O
O O
O L
O O]
O [
O O
O O
O O
O O
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Any technical amendments to this Plan will be re-certified in accordance with Section | of this Plan template.

Review Description of Technical Amendment Name and signature of person certifying this
Date technical amendment

o Joint Base Elmendorf-Richardson -
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An oil spill contingency plan and written commitment of resources is required for:

e Flowlines and intra-facility gathering lines at oil production facilities and

e Qualified oil-filled operational equipment which has no secondary containment.
An oil spill contingency plan meeting the provisions of 40 CFR part 109, as described below, and a written O
commitment of manpower, equipment and materials required to expeditiously control and remove any quantity
of oil discharged that may be harmful is attached to this Plan.

Complete the checklist below to verify that the necessary operations outlined in 40 CFR part 109 - Criteria for State, Local and Regional
Qil Removal Contingency Plans - have been included.

(a) Definition of the authorities, responsibilities and duties of all persons, organizations or agencies which are O
to be involved in planning or directing oil removal operations.

(b) Establishment of notification procedures for the purpose of early detection and timely notification of an oil
discharge including:
(1) The identification of critical water use areas to facilitate the reporting of and response to oil discharges.

(2) A current list of names, telephone numbers and addresses of the responsible persons (with alternates)
and organizations to be notified when an oil discharge is discovered.

(3) Provisions for access to a reliable communications system for timely notification of an oil discharge, 0
and the capability of interconnection with the communications systems established under related oil
removal contingency plans, particularly State and National plans (e.g., NCP).

(4) An established, prearranged procedure for requesting assistance during a major disaster or when the |
situation exceeds the response capability of the State, local or regional authority.

(c) Provisions to assure that full resource capability is known and can be committed during an oil discharge
situation including:
(1) The identification and inventory of applicable equipment, materials and supplies which are available 0
locally and regionally.
(2) An estimate of the equipment, materials and supplies which would be required to remove the maximum
oil discharge to be anticipated.

(3) Development of agreements and arrangements in advance of an oil discharge for the acquisition of 0
equipment, materials and supplies to be used in responding to such a discharge.

(d) Provisions for well defined and specific actions to be taken after discovery and notification of an oil
discharge including:

OO

O

(1) Specification of an oil discharge response operating team consisting of trained, prepared and available O
operating personnel.

(2) Predesignation of a properly qualified oil discharge response coordinator who is charged with the 0
responsibility and delegated commensurate authority for directing and coordinating response operations
and who knows how to request assistance from Federal authorities operating under existing national
and regional contingency plans.

(3) A preplanned location for an oil discharge response operations center and a reliable communications
system for directing the coordinated overall response operations.

O
(4) Provisions for varying degrees of response effort depending on the severity of the oil discharge. O
O

(5) Specification of the order of priority in which the various water uses are to be protected where more
than one water use may be adversely affected as a result of an oil discharge and where response
operations may not be adequate to protect all uses.

(6) Specific and well defined procedures to facilitate recovery of damages and enforcement measures as N
provided for by State and local statutes and ordinances.
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? The contingency plan must be consistent with all applicable state and local plans, Area Contingency Plans, and the National
Contingency Plan (NCP)
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ATTACHMENT 3 - Inspections, Dike Drainage and Personnel Training Logs

. - Describe Scope Records
:Date 0:. (éon_ta:\::;{ FipIng { (or cite Industry Observations Name/ Signature of Inspector maintained
HBpecas quip Standard) separately
Tote Storage Areas Monthly Visual TORES I GowD € WOl AMZE CABTUN <
{\[i 31 . (Conex Container) Inspections iy BT I i
(Attachment 5) CEnDiTong
Small spill kit Monthly Visual LoD Contirtay ks oA O
ﬁ\u,\;} Inspections
(Documented on
Attachment 5)
Ll
O
O
? Indicate in the table above if records of facility inspections are maintained separately at this facility.
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To comply with integrity inspection requirement for bulk storage containers, inspect/test each shop-built aboveground bulk storage
container on a regular schedule in accordance with a recognized container inspection standard based on the minimum requirements in

the following table.

Container Size and Design Specification

Inspection requirement

Portable containers (including drums, totes, and intermodal
bulk containers (IBC))
- 275 gallon totes

Visually inspect monthly for signs of deterioration,
discharges or accumulation of oil inside diked areas

55 to 1,100 gallons with sized secondary containment
- N/A

1,101 to 5,000 gallons with sized secondary containment and a
means of leak detection®’
- N/A

Visually inspect monthly for signs of deterioration,
discharges or accumulation of oil inside diked areas
plus any annual inspection elements per industry
inspection standards

1,101 to 5,000 gallons with sized secondary containment and
no method of leak detection®
- N/A

Visually inspect monthly for signs of deterioration,
discharges or accumulation of oil inside diked areas,
plus any annual inspection elements and other
specific integrity tests that may be required per
industry inspection standards

* Examples of leak detection include, but are not limited to, double-walled tanks and elevated containers where a leak can be visually

identified.
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Open bypass

Bypass Rainwater

. valve and Drainage
Date Hpive EpRCes lo be reseal it activity Observations Signature of Inspector
sealed sure no oil (or tollow i il
closed | sheen) s visible ROBRRG SHpeivRs
drainage

** Currently there are no diked areas at the facility, therefore this log is not applicable and does not need to be
completed
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Date Description / Scope Attendees

q/l”/l\& .QGV\L«J&A\ t"‘v.oj7 f"m‘\hf‘bn MO\(\C p\"’jf:{' -

C}“”{ Qhwqhn\mﬁij/
frdrny Casty~
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In the event of a discharge of oil to navigable waters or adjoining shorelines, the following information will be provided to the National
Response Center [also see the notification information provided in Section 7 of the Plan]:

Discharge/Discovery Date

Facility Name

Facility Location (Address/Lat-
Long/Section Township Range)

Name of reporting individual Telephone #
Type of material discharged Estimated total quantity Gallons/Barrels
discharged
Source of the discharge Media affected [ Soil
[] water (specify)
[] Other (specify)
Actions taken
Damage or injuries [J No [ Yes (specify) | Evacuation needed? [J No [] Yes (specify)

Organizations and individuals [] National Response Center 800-424-8802 Time
contacted

[] Cleanup contractor (Specify) Time

[ Facility personnel (Specify) Time

[[] State Agency (Specify) Time

[[] Other (Specify) Time

i Joint Base EImendorf-Richardson -
Facility Name: pqjaline Road Page 20 Tier | Qualified Facility SPCC Plan
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STI SP001 Portable Container Monthly Inspection Checklist

General Inspection Information:

y i I3
Inspection Date: 4 /U, i3 Retain Until Date: ‘I’AJ / i (36 months from inspection date)
s R
Prior Inspection Date: 2 Inspector Name: __AMAREL) (S TR
Containers Inspected (ID #'s): At

Inspection Guidance:

%> For equipment not included in this Standard, follow the manufacturer recommended inspectionftesting schedules and procedures.

» The periodic AST Inspection is intended for monitoring the external AST condition and its containment structure. This visual inspection does not require a Certified
Inspector. It shall be performed by an owner's inspector who is familiar with the site and can identify changes and developing problems.

» (%) designates an item in a non-conformance status. This indicates that action is required to address a problem.

»  Non-conforming items important to tank or containment integrity require evaluation by an engineer experienced in AST design, a Certified Inspector, or a tank
manufacturer who will determine the corrective action. Note the non-conformance and corresponding corrective action in the comment section.

» Retain the completed checklists for 36 months.

Item | Area: PPDi | Area: i Area: Area:

1.0 AST Containment/Storage Area

1.1 ASTs within designated Wyes MNo* MYes MNo* MYes MNo* MYes MiNo*
storage area? e

1.2 Debris, spills, or other fire @fe&‘ Wo MYes* MNo MYes* NMNo MYes* MNo
hazards in containment
or storage area?

1.3 Water in outdoor MYes* Mo MYes* MNo MYes® rNo MYes* riNo
secondary containment?

1.4 Drain valves operable “KYes MNo* MYes* "No MYes* rNo MYes* Mo
and in a closed
position? :

1.5 Egress pathways clear ﬂes MNo* MYes* MNo MYes* NMNo MyYes* MNo
and gatesfdoors
operable?

AST INSPECTION STANDARD 9 SEPTEMBER 2011

COPYRIGHT® 2011 Steel Tank Institute
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Item ] Area: {UOK | Area: | Area: | Area:

2.0 Leak Detection

2.1 Visible signs of MYes* \;lNo MYes* MNo MYes* MNo MYes* Mo
leakage around the
container or
storage area?

3.0 Container

3.0 Noticeable container MYes* ﬂNo MYes* MNo MYes* MNo MYes* MNo
distortions, buckling,
denting or bulging?

Comments: DS i Loed  (CONDii7e,
SELONDREY _psp 170/ TUP s~ i 600D L2poraN
N LEAMCS

AST INSPECTION STANDARD 10 SEPTEMBER 2011
COPYRIGHT® 2011 Steel Tank Institute
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION
N OIL & HAZARDOUS SUBSTANCES SPILL NOTIFICATION FORM

ADEC USE ONLY

ADEC SPILL # ADEC FILE#: ADEC LC:
PERSON REPORTING: PHONE NUMBER: REPORTED HOW? (ADEC USE ONLY)
|:| Phone D Fax |:| Troopers
DATETIME OF SPILL: DATETIME DISCOVERED: DATETIME REPORTE D:
INCIDENT LOCATION/ADDRESS: DATUM: [ NAD2? [ NADES PRODUCT SPILLED:
] wiissd [ Onher
LAT.
LONG.
QUANTITY SPILLED: QUANTITY CONTAINED: QUANTITY RECOVERED: QUANTITY DISPOSED:
O gallans 0 galioms O elboms [ elboms
[ peounds [ pounds [ pemds [ poumds
POTENTIAL RESPONSIBLE PARTY: OTHER PRP,IF ANY: VESSEL NAME:
Name/Budness:
Mailing Addrew: VESSEL NUMBER:
Contaci Name: > 400 GROSS TON VESSEL:
Contact Number: [:l Yes |:| No
SOURCE OF SPILL: CAUSE CLASSIFICATION:
[1 Accident
CAUSE OF SPILL: O Under Investigntion I:l Human Factors
[ structuralMechanical
[ Other
CLEANUP ACTIONS:
DISPOSAL METHODS AND LOCATION:
AFFECTED AREA SIZE: SURFACE TYPE: rpravad aspihall, snave af rivey ex ) RESOURCES AFFECTEIVTHREATENED: W asy sowess, wildife wells x)
COMMENTS:
ADEC USE ONLY
SPILL NAME: NAME OF DEC STAFF RESPONDING: | C-PLAN MGR NOTIFIED?
|:| Yes I:l No
DEC RESPONSE: CASELOAD CODE: CLEANUP CLOSURE ACTION:
[ Phone folkow- wp [ Field visit O] Took Repont [ First amd Final O OpenNal.C O1.C Asigned Owra O Maonitiring [J Transferred 1o 8 ur STP
COMMENTS: . 3 : L e 2z
Status of Case: [] Open []Closed DATE CASE CLOSED:
REPORT PREPARED BY: DATE:
Revised 2/52008
Joint Base Elmendorf-Richardson - Page 23 Tier | Qualified Facility SPCC Plan

Facility Name: pgleline Road




Only for minor spills, solely to land, not to creeks, sewers or storm drains.
(see Discharge Reporting requirements, 18 AAC 75.300)

LARGE SPILLS, HAZARDOUS SUBSTANCE SPILLS OR SPILLS AFFECTING WATERWAYS MUST BE
REPORTED IMMEDIATELY.

Call the nearest ADEC office for more information:
Anchorage: 269-3063 Fairbanks: 451-2121 Juneau: 465-5340 After Hours: 1-800-478-9300

Ver. 1-E-doc-3-18-10

FACILITY NAME AND ADDRESS:

REPORT MONTH/YEAR:

REPORTED BY:

DATE / TIME PRODUCT QTY SPILLED CAUSE OF SPILL & WHO CLEANUP & METHOD /
OF SPILL LOCATION SPILLED (GALLONS) AREA AFFECTED RESPONDED PLACE OF DISPOSAL
Joint Base Elmendorf-Richardson - Page 24 Tier | Qualified Facility SPCC Plan

Facility Name: Paleline Raad







Appendix C
Soil Boring Logs and Well Construction 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




Comments:

PROJECT NUMBER WELL NUMBER
CG039_AP-3983R
e CH2Z2MHILL e —
- WELL COMPLETION DIAGRAM
proJEcT NAME . JBER-R LOCATION NAME: CG039
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 —_
1 3 1- Ground elevation at well 304.20 feet NAVD 88
2- Top of casing elevation 307.40 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 31 feet
Component Depths BGS 6- Sanitary seal type Cement Grout (2% bentonite)
a) Method of placement Tremie pipe
Top of transition seal (feet bgs) b) Volume used 25 il
7T — . Top of transition sand (feet bgs) ¢) Calculated velume MN/A feet’ allons
§ — % % 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 /A feet’ 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity NIA 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
41 Bottom of screen (feet bgs) b} Calculated quantity MN/A feet’ 100 Ib bags
11 N/A Bottom of sump (feet bgs)
41 Bottom of filter pack (feet bgs) 10- Screen type / slot size Mill-slot
12 — 1 & 41 Bottom of borehole (feet bgs) a) Diameter 2 inches
| ————— 4.5 Borehole Diameter (inches) b) Length 10 feet
NOTE: DRAWING NOT TO SCALE ¢) Slot size 0.010 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 7/24/2013 10:23 am a) Diameter 2 inches
End Date/Time: 7/24/2013 3:05 pm b) Length 0.00 feet
Measured Depth to Water 17.90 feet bgs
Development Method: Surge & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 153 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 37 gallons 13- Centralizer type N/A
a) Depths N/A feet bgs




Component Depths BGS

Top of transition seal (feet bgs)

Top of filter pack (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:

Top of screen (feet bgs)

9 —
13
10

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

38 Bottom of filter pack (feet bgs)
12 — 1 & 38 Bottom of borehole (feet bgs)

| ————— 6 Borehole Diameter (inches)

7/31/2013 3:10 pm

7/31/2013 4:40 pm

21.40 feet bgs
Surge & Pump

NIA hours
210 gallons
N/A gallons
32 gallons

Top of transition sand (feet bgs)

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

b

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

¢) Calculated velume

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

s

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

P

Filter pack type
a) Quantity used
b) Calculated quantity

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

- 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-IW-01-3983
e CHZMHILL
- WELL COMPLETION DIAGRAM
prosecTname . YBERR 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 s
1 3 1- Ground elevation at well 304.17 feet NAVD 88
2- Top of casing elevation 307.50 feet NAVD 88

Above Ground Momument

6 inches
12 inches
Enviroblocks

N/A

N/A inches
NIA feet

Schedule 80 PVC

2 inches

18 feet

Cement Grout (2% bentonite)

Tremie pipe

30 Il

N/A feet’ allons
Bentonite pellets

1 50 Ib bags
/A feet’ 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet’ 100 Ib bags
8/12 Silica Sand

3.5 100 Ib bags
N/A feet’ 100 Ib bags

Continuous wire wrap PVC

2 inches
20 feet
0.065 inches
PVC Slip-cap

> inches
0.00 feet
N/A

N/A

N/A

N/A

NIA feet bgs




Component Depths BGS

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

Top of screen (feet bgs)

9 —
13
10

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

45 Bottom of filter pack (feet bgs)
12 — 1 & 45 Bottom of borehole (feet bgs)

| ————— 6 Borehole Diameter (inches)

8/8/2013 11:46 am

8/8/2013 2:50 pm

23.00 feet bgs
Surge & Pump

N/A hours
155 gallons
N/A gallons
342 gallons

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

b

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

¢) Calculated velume

T- Transition seal type
a) Quantity used

b) Calculated quantity

s

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

P

Filter pack type
a) Quantity used
b) Calculated quantity

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

- 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-IW-01-4550
e CHZMHILL
- WELL COMPLETION DIAGRAM
prosecTname . YBERR 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 —_
1 3 1- Ground elevation at well 305.69 feet NAVD 88
2- Top of casing elevation 309.08 feet NAVD 88

Above Ground Momument

6 inches
12 inches
NIA

N/A

N/A inches
NIA feet

Schedule 80 PVC

2 inches

25 feet

Cement Grout (2% bentonite)

Tremie pipe

20 Il

N/A feet’ allons
Bentonite pellets

1 50 Ib bags
/A feet’ 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet’ 100 Ib bags
8/12 silica sand

N/A 100 Ib bags
N/A feet’ 100 Ib bags

Continuous wire wrap PVC

2 inches
20 feet
0.065 inches
PVC Slip-cap

> inches
0.00 feet
N/A

N/A

N/A

N/A

NIA feet bgs




Component Depths BGS

Top of filter pack (feet bgs)

Comments:

Top of screen (feet bgs)

9 —
13
10

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

96 Bottom of filter pack (feet bgs)
12 — 1 & 96 Bottom of borehole (feet bgs)

| ————— 6 Borehole Diameter (inches)

NOTE: DRAWING NOT TO SCALE
Well Development
Start Date/Time: 8/5/2013 9:55 am
End Date/Time: 8/5/2013 5:00 pm
Measured Depth to Water 92.11 feet bgs
Development Method: Surge & Pump
Duration: NIA hours
Purgevolume: 134 gallons
Volume of water injected: N/A gallons
Calculated well volume: 134 gallons

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

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

b

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

¢) Calculated velume

T- Transition seal type
a) Quantity used

b) Calculated quantity

s

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

P

Filter pack type
a) Quantity used
b) Calculated quantity

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

- 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-IW-01-4551
e CHZMHILL
- WELL COMPLETION DIAGRAM
prosecTname . YBERR 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 s
1 3 1- Ground elevation at well 305.66 feet NAVD 88
2- Top of casing elevation 309.33 feet NAVD 88

Above Ground Momument

6 inches
12 inches
NIA

N/A

N/A inches
NIA feet

Schedule 80 PVC

2 inches

91 feet

Cement Grout (2% bentonite)

Tremie pipe

75 Il

N/A feet’ allons
Bentonite pellets

1 50 Ib bags
/A feet’ 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet’ 100 Ib bags
8/12 silica sand

1.5 100 Ib bags
N/A feet’ 100 Ib bags

Continuous wire wrap PVC

2 inches
5 feet
0.065 inches
PVC Slip-cap

> inches
0.00 feet
N/A

N/A

N/A

N/A

NIA feet bgs




Component Depths BGS

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

Comments:

Top of screen (feet bgs)

9 —
13
10

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

40 Bottom of filter pack (feet bgs)
12 — 1 & 40 Bottom of borehole (feet bgs)

| ————— 6 Borehole Diameter (inches)

NOTE: DRAWING NOT TO SCALE
Well Development
Start Date/Time: 7/30/2013 9:30 am
End Date/Time: 7/31/2013 12:42 pm
Measured Depth to Water 21.54 feet bgs
Development Method: Surge & Pump
Duration: NIA hours
Purgevolume: 308 gallons
Volume of water injected: N/A gallons
Calculated well volume: 308 gallons

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

b

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

¢) Calculated velume

T- Transition seal type
a) Quantity used

b) Calculated quantity

s

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

P

Filter pack type
a) Quantity used
b) Calculated quantity

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

- 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-IW-02-3983
e CHZMHILL
- WELL COMPLETION DIAGRAM
prosecTname . YBERR 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 s
1 3 1- Ground elevation at well 304.30 feet NAVD 88
2- Top of casing elevation 307.75 feet NAVD 88

Above Ground Momument

6 inches
12 inches
NIA

N/A

N/A inches
NIA feet

Schedule 80 PVC

2 inches

20 feet

Cement Grout (2% bentonite)

Tremie pipe

15 Il

N/A feet’ allons
Bentonite pellets

1 50 Ib bags
/A feet’ 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet’ 100 Ib bags
8/12 Silica Sand

3.5 100 Ib bags
N/A feet’ 100 Ib bags

Continuous wire wrap PVC

2 inches
20 feet
0.065 inches
PVC Slip-cap

> inches
0.00 feet
N/A

N/A

N/A

N/A

NIA feet bgs




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)

Bottom of screen (feet bgs)

Bottom of sump (feet bgs)

Bottom of filter pack (feet bgs)

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:

g — »
13
10
44
11 N/A
44
12— | 44
|— 6

Borehole Diameter (inches)

8/7/2013 10:00 am

8/7/2013 10:40 am

22.63 feet bgs
Surge & Pump

NIA hours
220 gallons
N/A gallons
350 gallons

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

b

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

¢) Calculated velume

T- Transition seal type
a) Quantity used

b) Calculated quantity

s

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

P

Filter pack type
a) Quantity used
b) Calculated quantity

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

- 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-IW-02-4550
e CHZMHILL
- WELL COMPLETION DIAGRAM
prosecTname . YBERR 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 —_
1 3 1- Ground elevation at well 305.44 feet NAVD 88
2- Top of casing elevation 308.77 feet NAVD 88

Above Ground Momument

6 inches
12 inches
NIA

N/A

N/A inches
NIA feet

Schedule 80 PVC

2 inches

24 feet

Cement Grout (2% bentonite)

Tremie pipe

20 Il

N/A feet’ allons
Bentonite pellets

1 50 Ib bags
/A feet’ 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet’ 100 Ib bags
8/12 silica sand

N/A 100 Ib bags
N/A feet’ 100 Ib bags

Continuous wire wrap PVC

2 inches
20 feet
0.065 inches
PVC Slip-cap

> inches
0.00 feet
N/A

N/A

N/A

N/A

NIA feet bgs




Component Depths BGS

Top of filter pack (feet bgs)

Comments:

Top of screen (feet bgs)

9 —
13
10

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

95 Bottom of filter pack (feet bgs)
12 — 1 & 95 Bottom of borehole (feet bgs)

| ————— 6 Borehole Diameter (inches)

NOTE: DRAWING NOT TO SCALE
Well Development
Start Date/Time: 8/2/2013 9:00 am
End Date/Time: 8/2/2013 4:25 pm
Measured Depth to Water 91.45 feet bgs
Development Method: Surge & Pump
Duration: NIA hours
Purgevolume: 143 gallons
Volume of water injected: N/A gallons
Calculated well volume: 72 gallons

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

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

b

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

¢) Calculated velume

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

s

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

P

Filter pack type
a) Quantity used
b) Calculated quantity

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

- 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-IW-02-4551
e CHZMHILL
- WELL COMPLETION DIAGRAM
prosecTname . YBERR 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 —_
1 3 1- Ground elevation at well 304.64 feet NAVD 88
2- Top of casing elevation 308.26 feet NAVD 88

Above Ground Momument

6 inches
12 inches
NIA

N/A

N/A inches
NIA feet

Schedule 80 PVC

2 inches

90 feet

Cement Grout (2% bentonite)

Tremie pipe

75 Il

N/A feet’ allons
Bentonite pellets

1 50 Ib bags
/A feet’ 50 Ib bags
N/A

N/A 100 Ib bags
N/A feet’ 100 Ib bags
8/12 silica sand

2.5 100 Ib bags
N/A feet’ 100 Ib bags

Continuous wire wrap PVC

2 inches
5 feet
0.065 inches
PVC Slip-cap

> inches
0.00 feet
N/A

N/A

N/A

N/A

NIA feet bgs




Comments:

PROJECT NUMBER WELL NUMBER
CG039-ROI-3983
e CH2Z2MHILL e
- WELL COMPLETION DIAGRAM
proJEcT NAME . JBER-R 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 —_
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
Top of transition seal (feet bgs) b) Volume used 35 il
7T — . Top of transition sand (feet bgs) ¢) Calculated velume MN/A feet’ allons
§ — % % 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 /A feet’ 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity NIA 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
36 Bottom of screen (feet bgs) b} Calculated quantity MN/A feet’ 100 Ib bags
11 N/A Bottom of sump (feet bgs)
36 Bottom of filter pack (feet bgs) 10- Screen type / slot size Mill-slot
12— 1 & 36 Bottom of borehole (feet bgs) a) Diameter 2 inches
| ————— 4.5 Borehole Diameter (inches) b) Length 10 feet
NOTE: DRAWING NOT TO SCALE ¢) Slot size 0.010 inches
Well Development 11- Sump / end cap type PVC Slip-cap
Start Date/Time: 7/24/2013 3:04 pm a) Diameter 2 inches
End Date/Time: 7/25/2013 11:04 pm b) Length 0.00 feet
Measured Depth to Water 21.12 feet bgs
Development Method: Surge & Pump 12- Backfill type N/A
Duration: N/A hours a) Quantity used N/A
Purgevolume: 130 gallons b) Calculated quantity N/A
Volume of water injected: N/A gallons
Calculated well volume: 130 gallons 13- Centralizer type N/A
a) Depths 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:




Comments:

PROJECT NUMBER WELL NUMBER
CG039-ROI-4551
e CH2Z2MHILL e
- WELL COMPLETION DIAGRAM
proJEcT NAME . JBER-R 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 —_
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
Top of transition seal (feet bgs) b) Volume used 30 il
7T — . Top of transition sand (feet bgs) ¢) Calculated velume MN/A feet’ allons
§ — % % 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 /A feet’ 50 Ib bags
13 8- Transition filter pack type N/A
a) Quantity used N/A 100 Ib bags
b) Calculated quantity NIA 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 MN/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
| - — 40 Bottom of borehole (feet bgs) a) Diameter 2 inches
| ————— 4.5 Borehole Diameter (inches) b) Length 10 feet
NOTE: DRAWING NOT TO SCALE ¢) 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: Surge & 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




Appendix D
Well Development Logs
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SOP-09 Attachment 1
WELL DEVELOPMENT DATASHEET SHEE
AP- 3¢
Well ID: 255

0 gp

13§F1

e . 8
P(r:ojel-'chHiLL o = B YEE_ PER pate:_7/24/13
Location: CGo2Y Start Time: /(0.2 2
Project #. End Time: __ £’ ﬁQ’S
|Development Contractor/Geologist: VAT
Field Notebook #: WHELe DFUEL 17 Brg Date Well Installed:
Well Information and P:lrge Voﬁ:me Ca'.-culation- =3 = E

Casing ID  |Unit Casing Volume ; ’
(inch): (A) (gallft): j Total Well Depth (B) (ft btoc): /8 R -
0.75 0.02 Depth to Water (C) (ftbtoc). - 7/ 2.9 7| S h A

1 0.04 Length of Static Water Column in Well (feet): 7 | | ¢ ‘

15 0.09_ (B-C=b)= -2§ | | v

g i g—;g Unit Cas ; () . (_‘ | A J‘| b ELEVATION

; | s————b ing Volume (A) (galift): x_ L o | ‘ I T e

4 0.65 Well Casing Volume (E) (gal): i -/ | D |

5 1.02 oxa-6=_ 3 676 L " |

6 1.47 2.5 L _IST.-!LTJL'_‘r — |

7 2.00 Total Purge Volume (F) (gal): . ELEVATION ‘ .

8 2.61 (E x 10 well volumes = F) = § &.7 2 _ MY

10 4.08 ’ REVEL

12 5.88 e Well Screened Interval (ft btoc): ‘)3 [~ Approx. Sediment Depth in Well (ft):
Development Methods
Method: Surging =] Pumping [] Bailing L] Other Describe;

Surge time per interval (min): Number of development intervals: —% N '7,.; 4
Pump: O Perist. [J Bladder E! Subm. [J Other Describe; f = i
Purge time per interval {min)=y 7] Purge Flow Rate (gpm): & otal purge volume (gals): | "‘Jﬂs
Total purge time (min): Pump Intake Depth (ft btoc):

Bailer: Poly [] Teflon [J Ssteel [J Other Describe.

Bailer Volume (gals). (0.25/0.33) Required Bailer Volumes:

Total purge volume (gals):

Criteria for Stable Parameters

Parameter Working Range (YS1 556MPS) Stability Critena Depth to Water Stabilization
Temperature -510 45°C +10°C Time DTW
pH Oto 14 NTU +0.1
Conductivity 0 to 200 mS/icm + 3%
ORP -999 to +999 mV +10mV
Dissolved Oxygen 0 to 50 mg/L + 10% or 0.2 mg/L
Turbidity 0 to 1000 NTU + 10% (510 NTU)
Instrument Observations ¥ . p =
7 4 v/ i oA
Round Time walar Lovel ;mej : " Cond | 1 ot Nr\u/ DO mgﬂ:/ Temp (C) | ORP(mV)
(# BTOC) e P (mS/em) yINTL) | DO i
(gallons)
| ABH3IZF.5T39 [Z53 [0 351 729 To<15.2¢ | 6.5 |
L2 792 212.99 |~ AQ |72.75 03501218 | 343 1502 |74/
b s Z#5E |22.55 | /3 433 |0350 /20 [ 2 2814497| 360
,-,g/’ L 4 Y ;{.5—5 vy | 22.59 |~i96 |33 € 599‘ L{,)_ L’*.‘Z__&;’:’,_cj_ 367
s |s457 .53 |~j4B8|3.26 035/ Y5 | 3.0 5,03 | 2|
i by - y j teS 7 = - )
| 6 L 22,92 |~/ 449 ‘L-?'D__C’? A VA A7 2| A TF et 424
— ; = o — ~ = 7 B
r 1458|2525 222 (635721 |3.07 |98 43.7
| 8 |/Bol 22,52 |~/5R |2.20 10.3511]]7] 300 | 5,01 40.9
o /504 /2 53207 103511966 | 299144951 L0/
Notes. Draw-down shouid ideally be less than 0.3 feet from the onginal 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 N
Color: ar, )Amber, Tan, Brown,@muky White, Other:
Odor: ; &/ Low, Medium, High, Very Strong, H2S. Fuel Like, Chemical ?, Unknown
Turbidity: one. Low( Mediumy High. Very Turbid, Heavy Silts
Comments: f f ) ¥ J
+ U 3 : ""i/f ._4"'-i /,_)h;ﬂ__ =g ARy = ,'.‘}.‘ = = U\‘:“‘f\f 7 Ay Vv
A i . .
X ATV >

7

Revised February 2010



SOP-09 Attachment 1

Development Contractor/Geologist: I Knurh | T Feene © - Kelly (Y ,{0
Field Notebook #: VWA AevelD pone vk Date Well Installed: =} |G\ D

-

. WELL DEVELOPMENT DATASHEET _ SHEET 1 OF 1
CHZMHILL weiio: __IMNO) - 54673
Project: 56 F P\' R Date: F- B3
Location: F(_ﬂ() A9 Start Time: Y5 10
Project #: AHTYSHE End Time: _ \Lo &4 C

Well Information and Purge Volume Calculation

lf : Cale wlerhion

Casing ID  |Unit Casing Volume| — ;
(inch): (A) (qalift): Total Well Depth (B) (ft btocy: 24\ - = - = o AN el
0.75 0.02 Depth to Water (C) (ft btoc): - 2.\ Ao’ | - T A A 7140
1 0.04 Length of Static Water Column in Well (feet): _ - c | | - 72140
15 0.09 B-c=0)= 20. 2 | v | | -—'—‘”_:2”l_ ,
. 016 i 3 . 5 ! ‘ ‘ ? ELEVATION l_ 0 . g
3 037 | ——— Unit Casing Volume (A) (galifty: x (7). \ Le o (FTOC) 44 !
4 0.65 Well Casing Wolume (E) (gal): - : D | i X0
5 1.02 (DxA=E)= D ZA\ . . S e Rl
6 1.47 x 10 I S, i 29 -qu
7 2.00 Total Purge Volume (F) (gal}: Ll - 2%
8 261 (E x 10 well volumes = F) = 3L A T o ___' ey
10 4.08 LEVEL -~
12 5.88 — Well Screened Interval (ft btoc): _ 2\ —4 ’ Approx. Sediment Depth in Well (f): N | A ke P‘-“:“-SL
Development Methods : Valume =
rMethod: Surging [ Pumping L] Bailing [J Other Describe: 714382 tJf\l-
Surge time per i al (min): Number of development intervals:
Pump: O Perist. Bladder [J _Subm. [ Other Describe: (1€¢ n o Wohey ﬂq()
Purge time per interval (min): b Purge Flow Rate (gpm): __ (). "> Total purge volume (gals):
Total purge time (min): Pump Intake Depth (ft btoc):
Bailer: a Poly ﬁ Teflon L] Ssteel [J Other Describe;
Bailer Volume (gals). (0.25/0.33) Required Bailer Volumes: Total purge volume {(gals):
Criteria for Stable Parameters 7
Parameter Working Range (Y-Sl 556MPS} Stability Criteria Depth to Water Stabilization
Temperature -5 to 45°C +1.0°C Time DTW
pH 0to 14 NTU +0.1
Conductivity 0 to 200 mS/cm + 3%
ORP -999 to +899 mV + 10 mV
Dissolved Oxygen 0 1o 50 mg/L + 10% or 0.2 mgiL
Fbldily 010 1000 NTU £ 10% (=10 NTU)
Instrument Observations
Volume
Water Level Cond e
Round Time (#BTOC) ;::;Eig) oH (mSem) Turbidity (NTU) | DO (mgil) | Temp(C) | ORP{(mV}
H V(- o o - - .
1 L\ 7\ (H?g LSS [c13a]l Ao 6 | V15 [saa | AT A
2 VWD WLV VS | Yo [e234] Aal [ vea | B2 | Ag.d
3 We2o | 2\ L 200 | L Sl ool a2 | cas | 553] 560
4 w2 | L 2025 Leolaraa] Ars |oAaw]| ses | 570
-~ ¥ [ = ¥ P - o
5 e300 | 204 209 | L.aB[pn 280 Myt [ 0.2 ]| S g4 A3 |
6 W35 | 22035 ] (.35 0.299] 394 | 0.24 | 5.83] Aol
7 WA | LAWY ZN\O | AV 0.2%0] BR]| 0.25] S ll] 398
8 ————— e——
9

Motes: Draw-down should ideally be less than 0.3 feet from the onginal 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, Grey, Milky White, Other:
Odor: /Nong) Low, Medigm, High, Very Strong, H2S, Fuel Like, Chemical 2, Unknown
Turbidity: \N’o’ne, Low, Medium,/ High, Very Turbid, Heavy Silts

Comments: \\SC \nr\ey 4t (zontw & Cesadunl ddaes Ar r:\fr\gtﬂw ,--\mu?\n?\rrmﬂ—

Revised February 2010.
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SOP-09 Attachment 1

WELL DEVELOPMENT DATASHEET o Q—SHEET 1. OF 1
- welllo: L wdd - 39553
CH2IVIHILL —]
Project. ) /3 V2 18 f) )3 JZ Date;
Location; G 3¢ Start Time:
Project # End Time:

Development Contractor/Geologist:
Field Notebeok #: [

AT = e ey S
D) F e e Pgaeg Date Well Installed:

J s = '?/)?/ /:_3’

Well Information and Purge Yolume

Calculation

Purge time per interv;

?(e‘r'. raly [J
A )\K Bailer Volume (gals):

Casing ID  {Unit Casing Volume] — T
(inch): (A) (galift Total Well Depth (B) (ft btoc): _ 7> . 1 "
075 002 Depth to Water (C) (ft btoc) - , '
1 0.04 Length of Static Water Column in Well (feet). . i c |
5 0.09 B-c=0=2([ 5 | _ - -
2 0.16 L TR P
3 0.37 | ——— Unit Casing Volume (A) (galifty x_C/ ¢ b = ﬁ | | EeEmON
4 0.65 Well Casing Volume (E) (gal): =N | o |
5 1.02 (DxA=E = 3 Y4¢ l |
] 1.47 X 10 S
7 2.00 Total Purge Volume (F) (gall. F ELEVATION +
8 2.61 (E x 10 well volumes = F} = 3':{ ﬁ(’: "'TE;‘\“
10 4.08 ; EVEL
12 5.88 —  Well Screened Interval (ft btoc): 02 e "5'3 Approx, Sediment Depth in Well (ft): ,Z
Development Methods —
Method: ! zSurginERI ings[L] Bailing [ Other Describe;
Surge ttrmerper inte ; Number of development intervals:
Pump: 0 Perist. [ Subm. [J Other Describe, L€efCca T &€

Total purge time (min):

| [FINERET .
My ](W}ES Purge Flow Rate (gpm): __ /o Total purge velume (gals): ECJE“’
Pump Intake Depth (ft btoc):

Tefion LI Ssteel [J Other Describe, 474

{0.25/ 0.33}) ‘Required Bailer Volumes:

Total purge volume (gals):

Criteria for Stable Parameters

\Parameter Working Range (YS! 566MPS) SrabH'Try Critaria Depth to Water Stabilization
Temperature -510 45°C £1.0°C Time DTW 3, L
oH Oto 14 NTU +0.1 sz T2 ou”
Conductivity 0 to 200 mSicm + 3% i 93 pin i B
ORP 999 to +999 mV + 10 mV K 4 0
Dissolved Oxygen 0 to 50 mallL +10% or 0.2 mg/L
Turbidity 0 to 1000 NTU 1 10% (=10 NTU)
Instrument Observations
W E v W 4
Water Levey |  /OIume Cond .
Round Time (#t BTOC) Purged pH (mS/cm) Turbidity (NTU} | DO (mg/L) Temp (C) ORP {mV)
(gallons)
1 /(9% 220 | Reo | Fic (O8I 59 F (0€5 | SDv¥4 |35 ¢
Z =] g o ~ 3 = " ‘ .
2 it 5% 220V | 26451 244 (O.2%81 518 (055 | 5.2¢] 35.9
I . " = s o Y - g = = — Ty
3 /158, 22.0 | 269 | 249 |O.280 4_1*2&;3 O 51 | 52513549
! e e L < i = 3 o e d - {
4 J 0% 2202 2722 |7.22 |6.2729]| 36.C |0.55 |5.33 | 34.1
A e G b 3 3 A 2 - = rj - - "
5 1 108 2202 |A786 |32.26 [0.774] 35,9 |0.92]5.3% | 3869
6 1293 2202 1282 |22 0.7 28-F2 0S8 | 5 36 | 38.7
7 2278 220) [28FF | 7227 |0 27ZH 6 72 0G0 |525 [ 385
s |/233 2200 1297 17.2¢ 10.23%25.) |o441526 |29/
s /273 2201 295 1226 0.23%129.i o 4els,/9 1387
* INotes: Draw-down should ideally be less than 0.3 feet from the oniginal 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)
N ; continually measunng water levels in the well
%‘-’ Sensory Observations a—
-5' Color: Clegr, Amber, Tan, Brown./ Gre! ilky White ™ Other:
: Odor: one) Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
S Turbidity: Gre, Low,@ Very Turbid. Heavy Silts
Comments:
& ']C)"I : —
; .‘z—- ’} 1 A '_'7 . o 2 | r_\:, . B g f _-- '—.l‘_“; |‘?\f/j P
o [ 233 [ 2o [ [7,29(02771 238 [0.93 | 5,35 |59

RevisedjFebruary 2010,
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_ SOP-09 Attachment 1
‘ WELL DEVELOPMENT DATASHEET HEET 1_ OF 1
et 2 e g ‘3
wellio: N CJ - <7¢
CH2MHILL D ~2 >y
Project: ) IDF ff } '.’25.']\ Date: s /7~ 7/
Location: (G-03%2 Start Time: 'S !
Project #: EndTime: __ //CY
Development ContractorIGeologist N, KaUTA/
|Field Notebook #: "\r‘e £ Date Well Installed:
Well Information and Purge Volume Calculatlon
Casing ID  |Unit Casing Volume = =
(inch): (A) (galift): Total Well Depth (B} (ft btoc): =5« 7} =
0.75 0.02 Depth to Water (C) (ft btoc): — 27 2727 | ; * i
1 0.04 Length of Static Water Column in Wel‘l {feet): c | ‘
15 0.0 B-C=D) g?g ] .
2 0.16 A Y s
3 0.37 | ——— Unit Casing Volume (A) (galift): x_C7- / /& | o ' | “EeRiaTon
4 0.65 Well Casing Volume (E) (gal): | D [ |
5 1.02 (DxA=E) . 2BE | | !
6 147 <70 28 . 15— lmn._' |
7 2.00 Total Purge Volume (F) (gal); E;.\l;'\:'.-lx'['llb\ '
8 2.61 (E x 10 well volumes = F) = 2K B i
10 4.08 ) LEVEL
12 5.88 = Well Screened Interval (ft btoc): .’4 Z 3‘7 Approx. Sediment Depth in Well (ft):
Development Methods
Method: ] Surging Pumping L] Baili{g L] Other Describe;
Surge time per interval (min): &L Number of developmfem intervals:
Pump: O Perist. [] Bladder |§| Suhm [ other Describe: SS faARTE P E  Aie A 1VE
Purge time perinterval (min): © <& Purge Flow Rate (gpm): 7.3 - ] Total purge volume (gals): _/ e
Total purge time (min): Pump Intake Depth (ft btoc):
Bailer: Poly [0 Teflon [0 Ssteel [ Other Describe:
Bailer Volume (gals): (0.25/0.33) _Reqmred Bailer Volumes: Total purge volume (gals):
Criteria for Stable Parameters
Parameter Working Range (YS! 556MPS) Stability Cntena Depth to Water Stabilization
Temperature -5to 45°C +1.0°C Time DTW
pH Dto 14 NTU +0.1 cib 25-0€
Conductivity 0 to 200 mSicm + 3% Lt 22 2¢7 22
ORP -999 to +999 mV +10mV
Dissolved Oxygen 0 to 50 mg/L £ 10% or 0.2 mg/L
Turbidity 0 to 1000 NTU +10% (=10 NTU)
Instrument Observations
7 ; 7
Water Level | YOUme e Cond v . o =
Round Time (1t BTOC) Purged bH (mS/em) Turbidity (NTU) | DO (mg/L} Temp (C) ORP (mV)
(gallons)
1 jo]6 15,05 120 | 6.74 |035/ | 19.8 |8.66 | 6.36| A7 ]
: . = = = o
2 049 | 2265[1XS |5 73 |03991 2.0 |0/Z | 6.25 122 O |
- 052 |22.62|13¢ |6 RBR|p398| 128 o9 |£.RE|22 9
v Hd 97 i g 4 . r ~
4 1055 |22.67|/27 16 72 |0_A BF |0./F 642|353 |
5 /05 22.921; 29 |6.12 (o396 (.8 |0j0 |6.91 | 23.9
1 0 W= ‘ - " » L, )
6 /O] 22, 671129 |6 A 0.3781/12.F |0/ |6 15 | Z3. 7]
7 oY 22, 35’ 130 |&.72 |O.348| 10-9 o019 | 6391223 |
.
9
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 galfmin) and 2
continually measuring water levels in the well,
Sensory Observations s
Color: Clear, Amber, Tan, Brown, Grey, Milky White, Other
Odor: ney Low, Medium, High, Very Strong, H2S. Fuel Like, Chemical ?, Unknown
Turbidity: one/Low Medium, High, Very Turbid, Heavy Silts
Comments:

Revised February 2010



SOP-09 Attachment 1

WELL DEVELOPMENT DATASHEET SHEET 1 OF 1
B \ wellip:_ TWOL- ADG(
‘{, ..‘xz,"é';“ﬁ.z - . — &) b ~ . -
Project: T‘?}\L R-= Date: M

Location: { (1 0 A4 Start Time: _| jﬂig

Project #: A5 4458 , _ End Time: _ A4S0
Developm ent Contractor/Geologist: .‘-\ C;ﬁa\@i W M. Relly (1A

Field Notebook # \NC\\ _dgvela pment Date Well Installed:  ~5-7.0 15

\Well Information and Purge Volume Calculation

Casing 1D |Unit Casing Volume| — 7
(inch): (A) (galft) Total Well Depth (8) (ft btoc): £} ig 4 S .
0.75 0.02 Depth to Water (C) (ft btoc) - 7= e —
1 0.04 Length of Static Water Column in Well {feet): ) e e !
15 0.09 B-C=D)= AH. 5’ =
2 0.16 A A B
3 0.37 | — > Unit Casing Volume (A) (gal/ft): x O e - e
4 0.65 Well Casing Volume (E) (gal):
5 1.02 DxA=E) = D 118 v
5 1.47 x10 o 3SR, 3
e, STATIC
7 2.00 Total Purge Volume (F) (gal): it
8 2 61 (E x 10 well volumes = F) = ‘) “ 8 18 S s ‘_ ";‘;““
10 4.08 _,J . _ LEVEL
12 588 Well Screened Interval (f btoc): 25 - A“S7 Approx. Sediment Depth in Well () 5\5| AN
Development Methods
{Method: m Surging umping L] Baiing [] Other Describe:
Surge time per interval (min): Number of de\relopmenl |nl.en.rals
Pump: O Perist. g Bladder ] Subm. [ Other Describe: y L Rerlnimer V AWnp o
Purge time per interval (min): __¥5  Purge Flow Rate (gpm): Total purge volume (gals): 152
Total purge jime (min): Pump Intake Depth (ft btoc).
Bailer: O Poly Teflon ] S.steel [0 Other Describe:
Bailer Volume (gals): {0.25/0.33) Required Bailer Volumes: Total purge volume (gals):
Criteria for Stable Parameters
Parameter Working Range (YS! 556MPS) Stability Criteria Depth to Water Stabilization
Temperature -5 to 45°C +1.0°C Time DTW
pH Oto 14 NTU +0.1
Conductivily 0 to 200 mS/cm + 3%
ORP -999 to +999 m\/ + 10 mV
Dissolved Oxygen 0 to 50 mg/L + 10% or 0.2 mg/L
Turbidity 0 to 1000 NTU + 10% (=10 NTU)
Instrument Observations
Volume
) Water Level Cond .
Round Tirne (# BTOC) Purged pH (mS/em) Turbidity (NTU) | DO (mgiL} Temp (C) ORP (mV)
(gallons)
A - . —~ - o - - 2 ; — e
1 1A20 23\ VW3] S |o3a2] 243 07w |5 3222
2 1425 | 1%\3| \ABA| | %o |0 3] Ace | VR | .21 g0
—— g e Fp— - = - -
3 \AAD. | 2%\ | M8 | 32|02 | AcS o2 | (20| \2 .|
4 VA4S 230 ]| V948 | ..#A1 022 534 | 0B 5 80 =14
- 5 | \A450 [ 23u] 85 | B3l o3 353 0R3| 5€1] 54
6 - =ty
7 —
8 T
9
Noles: Draw-down should ideally be less than 0.3 feet irom 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 measunng water levels in the well
Sensory Observations
Color: foEa_ > amber, Tan, Brown, Grey, Miky White, Other.
Odor: (ﬂfafg./?;ow Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None, (ﬂ\; sMedium, High, Very Turbid, Heavy Silts
Comments:

Revised February 2010,
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SOP-09 Attachment 1
WELL DEVELOPMENT DATASHEET SHEET 1 OF 1
i o _—
Well ID: NOL- 4950
chzmLL ___ IW(Q@2- 45%¢
Project: TRAER-R pate B - J-\S
Location: CG0 39 _ Start Time: _{00Q C
Project #: 4857 45¢ End Time: __|CAC 640
Development Contractor/Geologist: 0. QQ(\\_[ Yon ¥ c\\u {1 A\
Field Notebook #: Date WeII Installed:
Well Information and Purge Volume Calculation
Casing ID  [Unit Casing Volume| — P
(inch): (A) (galift): Total Well Depth (8) (ft btoc): g}s 4 7} -
0.75 0.02 Depth to Water (C) (ft btoc): - 77 o5~ T A A
1 0.04 Length of Static Water Column in Well {feet): ’ — | c |
1.5 0.09 B-C=Dy= £ 2 O 587 | v |
2 0.16 i A b s
3 0.37 | ———> Unit Casing Volume (A) (galifty: x O .\ T | EEERATION
4 0.65 Well Casing Volume (E) (gal): _ | i D | |
5 1.02 oxA=E) = 9 .908 %GE’ 1l e
6 1.47 x10 =g L. R RSO
STATIC
7 2.00 Total Purge Volume (F) (gall. ELEVATION -
8 261 (E x 10 well voumes =F) = 5% U& T SRS .'.__...""S'f_:‘:N
10 4.08 5 LEVEL
12 5.88 = Well Screened Interval (ft btoc): 2’ 3 T ‘q 3 Approx. Sediment Depth in Well (ft):
Development Methods A
Method: Surging E Pumping L] Bailing [] Other Describe:
Surge time per intgrval (min). Number of development mtervals
Pump: Perist, @ Bladder | | Subm. [:] Other Describe: ATAW : ¢ \ ? s
Purge time per interval (min): ___ S Purge Flow Rate (gpm): Total purge volume (gals): A
Total purge fime (min): Pump Intake Depth (ft btoc):
Bailer: Poly Teflon LJ S.steel [] Other Describe:
Bailer Volume (gals): (0.25/0.33) Required Bailer Volumes: Total purge volume (gals):
Criteria for Stable Parameters
Parameter Working Range (Y Si 556MPS) Stability Critena Depth to Waler Stabilization
Temperature -51045°C +1.0°C Time DTW
pH 0 to 14 NTU _Jx01
Conductivity 0 to 200 mS/cm + 3%
ORP -999 to +898 mV + 10 mV
Dissolved Oxygen 0 to 50 mg/L + 10% or 0.2 mgiL
Turbidity 0 to 1000 NTU + 10% (=10 NTU)
linstrument Observations
Volume
; Water Level Cond i
Round Time (# BTOC) Purged pH (mS/em) Turbidity (NTU) | DO (mg/L) Temp (C) ORP (mV)
{gallons)
1 1025 [ ZAvs 2125305 Joags| 0.3 [ \1L | 430 [-932
2 \0AC [2405] 2\ | F V1|0 4AdL]| Glele]| 1.2V | 4.3% | - 5AE
3 1035 | 24040235 335 |c.An | 40D | (e | Aug | -5A5
4 1040 | 24.01] 220 | FWM [oaav] F.920 v\a |l A123]-939
5
6
? —
8
MNotes: Draw-down should ideally be less than 0.3 feet from the oniginal 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
Color: < Gtear,, Amber, Tan, Brown, Grey, Milky White, Other:
Odor: 96ne} Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None, 46w, >Medium, High, Very Turbid, Heavy Silts
Comments:

Revised February 2010.
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SOP-09 Attachment 1
WELL DEVELOPMENT DATASHEET

s - SHEET 1 OF 1
e Well ID: N - 455
CH2MHILL __ . Knt- 4650 e
Project: TS")? R-w Date E E AR
g S
Location: [ {:’. ‘)UI. == stat Time:_ 1500
Project #: AN AnE End Time: _\1g} O
Development Contractor/Geologist: ﬂ\ SLJC\\I X M Kelly | (GaTtA
Field Notebook #: 3 £ \'Y\t’ ot Date Well Installed: -1 5 "o o
Well Information and Purge Volume Calculation !-9 (G"‘(-\‘\\“hﬁ;
Casing ID  |Unit Casing Volume| — 7 ey
{inch): (A) (galift): Total Well Depth (B) (ft btoc): 4(’3 \':) o ) A VD
0.75 0.02 Depth to Water (C) (ft btoc). - * A i -1 F #
1 0.04 Length of Static Water Column in Well {feet): | | e —
1.5 0.09 B-c=D)= QR AY v | | @ AS”
2 0.16 ‘ AL 8 . .
3 0.37 | ———— Unit Casing Volume (&) (galifty: x_ O \Lo w17 | s
4 0.65 Well Casing Volume (E) (gal): . | || b | —
5 1.02 oxa=0=2.952 | ; v 5911
[ 1.47 x10 L e ' :
7 2.00 Total Purge Volume (F) (gal): ELE{.}T%%N - Ve (o
8 2.6 (E x 10 well volumes = F) = ?-Ql ) ] ! B e
10 4.08 LEVEL el
12 5.88 — Well Screened Interval (ft btoc): 30 ﬂo’ Approx. Sediment Depth in Well (ft): i [.l‘ t_D ey P ‘:\‘5‘-
Development Methods Nojume =
Method: o Surging L) Pumping ] Bailing [J Other Describe: a3 e al
Surge time per interval (min): Number of development intervals: - i\
Pump: O Perist. [] Bladder EI Subm. [ Other Describe; (A¢CH¢s Ag
Purge time per interval (min): ¢ Aes Purge Flow Rate (gpm): _~ i .L¢ Total purge volume (gals).
Total purge time (min): Pump Intake Depth (ft btoc):
Bailer: Poly [] Teflon TJ Sisteel [J Other Describe:

Bailer Volume (gals): {0.2570.33) Required Bailer Volumes: Total purge volume (gals):

Criteria for Stable Parameters

Parameter Working Range (YS! 566MPS) Stability Critena Depth to Water Stabilization

Temnperature -5 to 45°C +1.0°C Time DTW

pH O to 14 NTU £0.1

Conductivity 0 to 200 mSicm + 3%

(ORP -999 to +999 mV +10 mV

Dissolved Oxygen 0 to 50 mg/L + 10% or 0.2 mg/L

urbidity 0 to 1000 NTU + 10% (210 NTU)

Instrument Observations

Volurme
Round Time “{’:f; Loegf! {;.:;gz:) pH mf;’; ) Turbidity (NTU) | DO (mgil) Temp (C) ORP (mV)

1 1248 [Pl FAL | L.l [0.959] G437 [ 0.0 | L.og | .

| V55| .| Fo& |58 NIA [ VAl | Fow| -n0
3 \55 3 A4L 1337|0540 | NiA laag | a3 | B449
4 \%554 O\.& | 32|00 Nya [Vv293] w32 3
5 0\ Lle] 334 lomat | Ny | 125 | 3.3 350
6 Y oA 8A4 | F ol | 057 oeqange | A4 | F 19| 510
7 e 0 o7 | ,.34]0.550] 23 | V30| Q23| W3
8 wie [ W 1988 [ 318 [ossa| NiA | \@8 [ 33\ 140
g

Motes: 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, Grey, Milky White, Other:
HOdor: None, Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None, Low, Medium, High, Very Turbid, Heavy Silts

Comments: \lt’(\j Shewd (Panaddg — wiall 4o ey ATy Nevsy Gise K.h\_l Turbidch, S1ab Zahon
QOG0T ol Slepn . e aed e ACCT WSty ming (u\('\ Yhan Wenk Ah; SHa (o ok 195
WA ‘«“rﬁ\a NaOA v -\\i\mna And Lo Yo oot Coud nod vedneve 'h,wbﬂl‘n SamQic.

Revised February 2010.



' SOP-09 Attachment 1

— WELL DEVELOPMENT DATASHEET SHEET 1 OF 1
CHZMHILL _ & weil 10: “L-Wip| = LIGG] :
Project: \\B EL-g p D@ pate: & .5.\3

Location: CG039 start Time:_ 048§
Project #: g3 5% _ _ End Time: _f OC
Gentel (el ) [ Cral (L. brame )

Development ContractorfGeuIOﬂist: I
Field Notebook #: ‘We Dmtﬁpmw K Date Well Installed:

Well Information and Purge Volume Calculation

Casing ID  |Unit Casing Volume| — . /
(inch): (A) (galift): Total Well Depth (B) (ft btoc): 0j. 32 _ _
0.75 0.02 Depth to Water (C) (ft btoc): - éz i i * i
1 0.04 Length of Static Water Column in Well (feet): c |
s =N ®-c=0=9,2] J |
(72 { 0167 5 e A B F
g 537 | ————> Unit Casing Volume (A) (galifty x O, | w || Elatin
4 0.65 Well Casing Volume (E) (gal): ; : { D
5 1.02 (DxA=E)= },v/- i | l v
6 1.47 x 10 L T |
T 2.00 Total Purge Volume (F) (gal): T ELEVATION
8 2.61 (E x 10 well volumes = F) = 7. ?‘l | ' i
10 4.08 LEVEL
12 5.88 - Well Screened Interval (ft btoc): / 0’ - "7 6 Approx. Sediment Depth in Well (ft):
Development Methods
Method: m Surging ﬂ Pumping m Bailing ] Other Describe;

Surge time per interval (min): Mming Number of development intervals: | € A ' - Olp! D)

Pump: O Perist. [] Bladder Subm. [ Other Describe;

Purge time per interval (min): __ 2, § payf\ § Purge Fiow Rate (gpm):_ ) . &3 Total purge volume (gals): / 3&
Total purge time (min): Pump Intake Depth (ft btoc):™ / 0o
Bailer: O Poly [ Teflon [J Ssteel [J Other Describe;

Bailer Volume (gals): (0.25/0.33) Required Bailer Volumes: Total purge volume (gals):

Criteria for Stable Parameters

Parameter Working Range (YSI §56MPS) Stability Criteria Depth to Water Stabilization
Temperature -5 to 45°C +1.0°C Time DTW
pH 0to 14 NTU +0.1
Conductivity 0 to 200 mS/cm + 3%
ORP -999 to +399 mV +10 mV
Dissolved Oxygen Oto 50 mg/lL + 10% or 0.2 mg/L
Turbidity 0 to 1000 NTU + 10% (510 NTU)
Instrument Observations
v - vy v P |
Round T oty go!um; H Cond \ rumidity (NTU} | DO Temp (C) | ORP (mV)
our ime (# BTOC) (g:;g:s) pi (mSsem) urbidity (1 I (mg/L) emp (C) (mVv)
|
+ [He3s [93/51125 1936 967 | 169 [0.67 [&z58)[-35
2 1638 193/85 128 |40 | 967|159 |0.65 | 595 [-8.1
s Vel |\BAH T3 (2491 |67 [ /6.6 |0.60[6.06 |~)s-0
« o7y |93/511349 | 7.3 . 46257 [0.59 (587 |-/ %
5
6
7
8
9

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 i

Color: Clear,/Amber, Tan, Brown, Grey, Milky White, Other:

Odor: e) Low, Medium, High, Very Strong, H2S, Fuel Like, Chemical ?, Unknown
Turbidity: None,{@l\:‘ledium, High, Very Turbid, Heavy Silts

Comments:

Revised February 2010.



] I SOP-09 Attachment 1

WELL DEVELOPMENT DATASHEET SHEET 1 OF 1
. ; s, 2
- welllo: TIJO2 - 455/
CH2ZVIHILL _j Sr- ‘( 1:.\ %‘TZ J
Project: Gl AP Date: 84'?£ (X3
Location: P39 PRlFe T D D) iroiA7 FLEA Start Time: 7 ¢U
Project #: End Time:
Development Contractor/Geologist: o K;L,L,'U‘f/r 37 k{’df/ (51,4 ke )
Field Notebook #: Well Develiprine r Date Well Installed:
Well Information and Purge Volume Calculation
Casing ID  |Unit Casing Volume| — > P
(inch): (A) (galift); Total Well Depth (B) (ft btoc): 7/ 45 ~ , .
0.75 0.02 Depth to Water (C) (ft btoc): - T& 53 | A
1 0.04 Length of Static Water Column in Well (feet): oy | < 1
15 009 e-c=n=4 B8 | v |
2> ¢0.16y [ u'x & s
=3 537 | —— Unit Casing Volume (A) (galifty x O ./ & we | ‘ | | s
4 0.65 Well Casing Volume (E) (gal): o D [
5 1.02 DxA=E= (). 780 - v
5 147 X 16 e |
7 2.00 Total Purge Volume (F) (gal): : ] ELEVATION '
8 2.61 (Ex 10 wellvolumes =F) = /. O / —l ¥
10 4.08 P LEVEL
12 5.88 ot Well Screened Interval (ft btoc): ‘72 il 9'? Approx. Sediment Depth in Well (ft):
Development Methods 2
Method: SurginMPumping L] _Bailing [ Other Describe;
Surge time per intefval (min): 5 Number of development intervals: /
Pump: O Perist. ﬁw‘/ Bladder [J_ Subm. [J] Other Describe:
Purge time per interval (min): __\/ hesps Purge Flow Rate (gpm): () .% — |  Total purge volume (gals):
Total purge time (min): Pump Intake Depth (ft btoc):

Bailer: O Poly ] Tefion [J Sisteel [ Other Describe:

Bailer Volume (gals): (0.25/0.33) Required Bailer Volumes: Total purge volume (gals):

Criteria for Stable Parameters

Parameter Working Range (YS! 556MPS) Srabfﬁ(y Critena Depth to Water Stabilization
Temperature -5to 45°C +1.0°C Time DTW
pH Oto 14 NTU +0.1
Conductivity 0 to 200 mS/cm + 3%
ORP -999 to +999 mV +10mV
Dissolved Oxygen 0 to 50 mg/L + 10% or 0.2 mg/L
Turbidity 0 to 1000 NTU + 10% (=10 NTU)
Instrument Observations = T
Volume
Round Time Waterkovel | oo pH cond ity (NTU) | DO (man) | Temp () | ore (mv)
(ft BTOC) (mS/cm)
(gallons)
1 (555 Sée 128 | 7.9 &, | 139 | 493 | HO.C
P '/05" - S——— " ~ il g 4
2 ";L—;L/ M 1)! {,3) S = C/- 11 ‘_.;J.‘L‘JUJ l'l,[
3 [565 below | 124 | 7.39 98 .54 &M 1 T7O.C
4 [£20 137 |7.43 .32 |e.56 ¢ 54 |51
5 {578 4o | 7.4% 4,05 ! 1651 |48
| 5= o) s . } - | -~ n ~ TS ey fyom "
L L h %0 |1 (16 |0.509] 3.9 0.5¢ | 57 | 2.1
7 (SRS {3/ | (4R [74% |mteq|396 |osc [l |33.9
8
9

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

>
5 AV T . ;
Color: Clear, er, Tan, Brc_)wn‘(Grey‘. ilky White, Other N
Odor: None/ Low, %EM‘ High, Very Stromg: | Like, @ng‘ Unknown
Turbidity: None, Tow, Medium, High, Very Turbid,( Heavy Silt$

e

Comments:

(KRN mEMATE DT Wil /cfr Pupml vt SO, At DU
b oS Ld/\j DAL s Deam®d Gbhpl WL

9¢ ¥3
G4
.-_———’-_“
4.8 €

Revised February 2010.
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IWEST, 3NV Groundwater Sampling Record

Project Name:  I®EP i) | TM Well ID: _Ap-29g83R
Project Location: _C &r 029 Sample No.: (AR (&039 AP 2923, R—-Gu\ﬂ
Project Number: Sampler(s): L_\ g)gk SQL§ % J p ?\uw\ W
Date/Time: NS \ L3 Weather: L0o°F YDuer %,QJL
Water Level Measurements and Purge Data

Tima Depth of Well  Depth to Water Feet of Water Gallons per Well Volume

(TOC) (TOC) in Well allﬂ, 4" dia.=0.653 gal/fi)
(34D 4485 52237 33,42 3.9
(BMeas. (T Hist. initial

1 Water Level Measurement Method: Q/ Electric Tape D Other:
Well Evacuation Method: D Peristaltic Pump @/ Submersible Pump D Bailer D Other:
Purge Rate: O_mL LS

Begin Purge: Time: Total Volume Purged: e

End Purge: Time:M Well Volumes Purged: __< |

Purge Water Disposed: ,M 55-gal Drum D Storage Tank D Ground D Liquabin D Other:

Sample Collection Method & Analysis

Sample Type: M Groundwater D Surface Water D Other:
Sample Time: _|4 5D " ‘
Sample Collection Method: E,Z\Pump Type: B%iﬁ&\( Dedicated] YQ’ N D Bailer DOther:
Decon Procedure: D N/A %’Alconox Wash D Tap Rinse D'DI Water D Other:
Sample Description (color, turbidity, odor, sheen, etc.): %\\‘r&)\/\ﬂa\ c\wu@so { 4«1,-.9@0 y o Ao-r; " quzulT

Sample Containers

Quantity Size Bottle Type Laboratory Analysis COdon s &1,/
N SO0 b 20 k\a O Glass ;Q' Plasc £ 20044 ERTS. g|[ Sulfaty
| 500 wl O Glass  XPlastic ERID.I
{ [ A5 mL O Glass (X Plastic €353 ) M vl (v ite

| [25 OGlass  [FPlastic ER3Fe | < NEdp
2 +2 40w\ @ Glass (3 Plastic ROK 175 & BaLOC

f 50 i O Glass [X Plastic LCe2O N = D s5S.
= f —r e tr= ‘-70690




pate: Bl 15 ) ) wellid: _ AP- 3983R
Well Evacuation / Field Parameters
Depth to !
Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) T (°0) (uS/cm) (mg/L) pH (mV) Turbidity
. ora t/ n

oD | A3t \ Z13+ ©O-387 _Ja.2% _5.01 85%
ol 2227 135 Ll o387 0.8 4.0 7.2 _8%8&

(a0 Y v
\“\\D | 5-\It )k .(g’;l Q.ol?)(g /40> <.19 869
Pl cup pimpto cPede cepomeclion » S o tolrleng i NSLeatd

o5 22.39 \«*fi»(a.ﬂrio ~ape 816 5.9 6.8 33|
(370 mif imar~
L99 0286 L3 518 55.%F 554

420 22.35 2.0
qg_%c_,l ALDS .35 L8 0360 4.53 5.1 5258 525

(28 da 35 a3 ol 0960 481 S0 B0 36T

Notes :




—_——
——

WWEST. 2N Groundwater Sampling Record

ProjectName: JRE L Gw (TM Well ID: AP-4dss0

Project Location:  C.Cp029 Sample No.: [3Q 3C.E039 -AP-4550 -G(D-D
Project Number: Sampler(s): A{ ‘Oajcﬁ&a s I .Dvain
Date/Time: ) / e (13 Weather: 5 A°F k;ea W

Water Level Measurements and Purge Data

Time Depth of Well  Depth to Water  Feet of Water Gallons per Well Volume
(TOC) (TOC) in Well I/ﬂ. 4" dia,=0.653 galff)
| 420 120 AlkS 4133 .48

P Meas. O Hist. Initial

Water Level Measurement Method: ﬂ Electric Tape D Other:

Well Evacuation Method: D Peristaltic Pump @ Submersible Pump D Bailer D Other:
L

Purge Rate: _240 2

Begin Purge: Time:& Total Volume Purged: C;Z
End Purge: Time:{@;‘9 Well Volumes Purged: </

Purge Water Disposed: \@ 55-gal Drum D Storage Tank D Ground D Liquabin D Other:

Sample Collection Method & Analysis
Sample Type: m Groundwater D Surface Water D Other:
Sample Time: / 600

Qed
Sample Collection Method: mPump Type: WDedicatedDYw’N D Bailer D Other:
Decon Procedure: D N/A M Alconox Wash D Tap Rinse D DI Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): _C,o 20N\ np 0‘&0’\ . o S—Q«Qru,\
Sample Containers

Quantity Size Bottle Type Laboratory Analysis
28 + 4 +4 sopwl DGlass B Plasc  £200M €379.4 4 Sio6090 D
Yv Y 135 L OGlass MPlasic -~ >°"' €353 1 + £3570.1
131 |x 4o ml WGlass OPlastc RSk ~(126 + S 8200 C
< 950 m - HGlass [ Plastic S 9000

O Glass [ Plastic
OGlass [ Plastic

NSO S o o Also Colloeled)
00 WMM'N wdﬂ?w M 3 Q3CE039-AP4550 GLO-| @& 51”"5
- e (303¢6039-AP-1550-6GW-0M3 @ [0t
UM Al 13 O C~08D @ fveo

Sampler Signature: '\,,,('j:,-’_OM MWQ .an i3QICEH9-APYSE

-




Date: £/ /¢ 4?
Well Evacuation / Field Parameters

Well ID: lgf— Y558

Depth to
Water  Volume Temp Cond DO ORP Color/
Time (TOC)  (gallons) C) (uSfom)  (mgiL) pH mV)  Turbidity
150, 2150 50 5.95 197 .56 boy\ S858 >joee
iy 21-8% TE S.7 L9 37 573 618 385
£16 sy ( 567 .24 34 591 570 =us
5ol 2.9 |y f..cl-z 19 . |2 5.9 §2.0 (4T
1526 1.7 (x5 .71, 227 _-U b.ol V€D [t
% ug 12 S7y .38 {0 Fujesiv gl
TR Ly~ so7 L 199- 3y _bir o Yy 931
sy U L 67 L 259 357 _ L. go.5~ 72

Notes :




Groundwater Sampling Record

Project Name: JReR &u) T Well ID: _A? = L(- S5

Project Location: (" (539 Sample No.: (3 QA CGoXT-AP 4SS -G()-D
Project Number: Sampler(s): _{A.Qak few + I Bia “
Date/Time: 6{ I 5{ |3 Weather: _(p0°F (<5) Vey~coS 7

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" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
lads .18 AS. Gl Q.49 (s
%Meas. O Hiist. Initial

Water Level Measurement Method: m Electric Tape D Other:
Well Evacuation Method: D Peristaltic Pump Submersible Pump D Bailer D Other:
Purge Rate: __| 40 ML/ ML

Begin Purge: Time:_U.Q.O_L Total Volume Purged: ~ 0. :l' <3(J
End Purge: Time:_u.aﬂ'fj_ Well Volumes Purged: _Q\wo st

Purge Water Disposed: MSS-gaI Drum D Storage Tank D Ground D Liquabin D Other:

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

Sample Time: [bdS Qe :
Sample Collection Method: MPump Type: %\«c_ag( DedicatedDYMN D Bailer D Other:

Decon Procedure: D N/A g Alconox Wash D Tap Rinse D DI Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): Na \;@m A \Q C)Cl(\. Yo INO ﬁ«uw\
Sample Containers
Quantity Size Bottle Type Laboratory Analysis
S S00 L O Glass [@Plasc 3004 « FIFS. o
| S00 Wl O Glass _IB\PIastic £3i. |
\ QS pa OGlass [ Plastic _E£2343.
\ DAL O Glass R Plastic € 39|
D33 40wl OB MGlass OPlastic  Rok-\35 w A2L0C,
| 200 b OGlass I Plastic SW LOATA - Diss

N R e Wl TR BRS S q0ko

©.0 dn JM@&\L@ 2

Sampler Signature: L})‘; ,x,u,.;,ﬂ é\'&_';';\(c_,u\_

= ——

=

o\
~J



pate:_@3| 19112, weilp: _ pP-d55 |

Well Evacuation / Field Parameters

Depth to

Water Volume Temp Cond DO ORP Color/
Time (TOC)  (gallons) °C) (uSlem)  (mglL) pH mV)  Turbidity
Lls  45.69 0.2 Ods  ous .98 _d{ 500  28.0
Il zo G5 1 E y03 0y 193 .24 5.7 17.8
il 757 115 797  .4oo 106 6.3l 5.9 1.7
JE LY 5. 90 s 2,05 o | 12 .09 G.v6 Y7y 918
it33 9sIC o5 §.0y Yo 30 ¢S] v70  F.08
w3t ds.70 0.k eod 400 134, _b.ae _dFo Fe0l

| .
5&&3 Qs 30 0.3 1.9d  pudoo 12.33 .98 dg. | .

Notes :




— e

Project Name: JBE R Cru LT Well ID:
Project Location: (*,(2r (9 Sample No.: » -
Project Number: Sampler(s): _Lq. Jafloy I i n
w ()
Date/Time: ﬂ/ (a/ 5 Weather: S550F Oz i cas
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" dia. = 0.163 gal/ft, 4" dia.=0.653 galfft)
39.30 K1.91 |24.55~ =2 Bl
RMeas. O Hist. Initial

Water Level Measurement Method: w Electric Tape D Other:

Well Evacuation Method: D Peristaltic Pump @ Submersible Pump D Bailer D Other:
Purge Rate: 40O NL‘ Vacu
Begin Purge: Time:_% Total Volume Purged: , -5

End Purge: Time: Well Volumes Purged: _~ VacS
Purge Water Disposed: g 55-gal Drum D Storage Tank D Ground D Liquabin D Other:

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

Sampie Time; A 55 N
Sample Collection Method: D Pump Type: ﬁQkE,ddg/ Dedicated] %N D Bailer D Other:
Decon Procedure: [] N/A E Alconox Wash  [] Tap Rinse o water (] Other:

Sample Description (color, turbidity, odor, sheen, etc.): Cloan, o Oﬁgﬂ\/ NAY) JA-P—QAM

Sample Containers

Quantity Size Bottle Type Laboratory Analysis

o) Yo ML [X(Glass 3 Plastic _BA0(

O Glass [ Plastic

OGlass [ Plastic

O Glass [ Plastic

OGlass [ Plastic

OGlass (3 Plastic

le=

|

—Ms;—@TgM%MM

PO Lratllry

Sampler Signature: | 7S J(e\rgﬂ{cﬁq
Mﬁ"’ / ]

—_—— —

= S ———
~

N



Date: 8//@ / 13

wellID: [ -Ol-R983

Well Evacuation / Field Parameters

Depth to

Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) (nS/cm) (mg/L) pH (mV) Turbidity
0920 Al3S 058 Lila 033D LS 584 _oGF _sﬁLf_

. 3.

My QLS o. ¢ g 030 A H.85 [H.-R &Lé{'l
0999 S 0.6 S9 o031 3248 L5 1449 32.9S
0936 L85 0.8 532 02 Gl  £F8 329 &.9)
odp  3LeS (.0 Gie O 0> 483 1a4.6 4.4

. 2.84
s.co0 0. Y S 6,05 [[33 .32

M4 al.Bb .Q

o.ud 4.6 o5 5.4

5.55 5.08

A0 3-8k 1.5

Notes :




S e —————————

PVEST N Groundwater Sampling Record

w,
§

Project Name: _JTBEL (31,) ( TH Well ID: [ P-03q -298=3
Project Location: C,e;mgq Sample No.: ﬁ%o ;\BQQ CEr037 - 1) 02293
Project Number: Sampler(s): At (ol U / \J. gm U
1 ]

Date/Time: 6/ /o / (D Weather: w55 F OVeyeast

M i
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" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
4.30 Q2.1 Q0.8 3.3
A Meas. CIHist Initial

Water Level Measurement Method: IX Electric Tape D Other:
Well Evacuation Method: D Peristaltic Pump [Xl Submersible Pump D Bailer D Other:

Purge Rate: ___2¢5 ..
Begin Purge: Time: 104D Total Volume Purged: N CUB,O
End Purge: Time: 1100 Well Volumes Purged: < \

Purge Water Disposed: J‘Q{‘SS-gal Drum D Storage Tank D Ground D Liquabin D Other:

- Motes:

Sample Collecgl/wlethod & Analysis
Groundwater D Surface Water D Other:

Sample Time: __/jz0

Sample Collection Method: B Pump Type: _Qc® DedicatedDYm D Bailer D Other:
Decon Procedure: D N/A mlconox Wash D Tap Rinse D DI Water D Other:
Sample Description (color, turbidity, odor, sheen, efc.): ) 0N \ \i\DMI\ — WD ozlov
Sample Containers

Sample Type:

Quantity Size Bottle Type Laboratory Analysis
D Y i Elﬁlass O Plastic §260
O Glass (3 Plastic
O Glass 3 Plastic
O Glass (3 Plastic
OGlass [ Plastic
OGlass [ Plastic

O e . wel!

.o Pl S’eg\{%,‘é )

Sampler Signature: o A LULQL

|
|




Date: S/

’ )'

Well Evacuation / Field Parameters

welllD: /& -co-398%

Depth to

Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH (mV) Turbidity
je28  2l./s 7)) (.11 216 6.7L .74 79.9 357
1631 217 5 b . 230 51 5. ¢S gos 322
6 (A NG (o3 % =) 5.7( 74 6 2 £3
Tt 22,15 i {.cy 13 Y, 583 73.{ 19Y
LYY 21 /5 /.05 ¢.os vy s Yo 5 9¢ .3 e
1073 WAL g - (o J133 ¥7 { a6 (iee7 /93
105 115 )7 4.0 L1215 25 ts [ol- 6377 14l
{65y 1105 1 );":)7 Y 28 599 L7y /R

Notes :




Groundwater SamplirLcLRecord

Project Name: ) BER GWw (TH Well ID: 1) -ol- 4550
Project Location: (' (% (529 Sample No.. |3 Q3¢ 039w pj #5550 -GaJXLD
Project Number: Sampler(s): _M~ Oak o / N P\Vam
i

Date/Time: Bliel3 Weather: 5% fF é'\)e.vlngr
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" dia. = 0.163 gal/ft, 4" dia.=0.653 galfft)
48.38 _493.]S @5.43 4. j]
KMeas. 0 Hist. Initial

Water Level Measurement Method: m Electric Tape a Other:
Well Evacuation Method: D Peristaltic Pump w Submersible Pump D Bailer D Other:
Purge Rate: _~ 230 m { niin

Begin Purge:  Time:_[{3O Total Volume Purged: (.2
End Purge: Time:_l& Well Volumes Purged: _< \

Purge Water Disposed: Q’55-gal Drum D Storage Tank D Ground D Liquabin D Other:

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

Sample Time: __/3 jD Qed

Sample Collection Method: m Pump Type: B lcu(d €4~ Dedicated YB!/ N D Bailer D Other:

Decon Procedure: D N/A D Alconox Wash D Tap Rinse D D! Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): 3| IUCiNHt\ tunb 1 ﬁ( / 3 e :’l N nfoy wWe 3«2\ C W

Sample Containers

Quantity Size Bottle Type Laboratory Analysis
2 4O wiL R Glass [ Plastic 2260

] OGlass [ Plastic

OGlass [ Plastic

OGlass [ Plastic

OGlass [ Plastic

OGlass (3 Plastic

£

—Netes+—{—C—prowe——ric TRV
00 chn Mdﬂa/‘@d’}@w

Sampler Signature: ( /(v /\/\g)\,u/oP((' );&Oﬁz\
NN/




pate: _ & (Lo (3 WelD: __/(1)=0 | =455 0
Well Evacuation / Field Parameters

Depth to

Water Volume Temp Cond 3]0) ORP Color/
Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH (mV) Turbidity

. é{\r.:!.j

42 a3.® 035 243 04a _1.ko lbdb 46.8 98
e aza 0.4 Yol | 0.0% _0.62 s 5S4 936
sd 2316 0.k b.90  0.4%12 ps0 .09 Sb.l +50
5 2318 0.715 096 0.23¢ 085D lb.09 5S.J Foo
a0l  A3.4%  ©0.90 L. 0.9 @50 b.)5 Blo 384
905 Adg L. bbo 02t 049 (4 S8 334

Notes :




MWEST o Groundwater Sampling Record

Project Name: DBE R &) L.TM Well ID: [ W=D~ @550

Project Location: (" /2, 03:.‘? Sample No.: _ 1233 C&D3T - /(()Q)—qgs‘o ~Gw
Project Number: _ Sampler(s):  \4 0gl-0sm < T B
Date/Time: 51/ /3 Weather: _BsF (é‘)\.' ey

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" dia. = 0.163 gal/f, 4" dia.=0.653 galfft)
1330 4. 50 2.5 M@ 3| 3.31
RMeas O Hist, Initial

Water Level Measurement Method: m Electric Tape 0 Other:

Well Evacuation Method: D Peristaltic Pump [Z’ Submersible Pump D Bailer D Other:

Purge Rate: QYO IML/uu n

Begin Purge: Tlme._@ Total Volume Purged: (~ (ti
End Purge: Time:i(& Well Volumes Purged: <
Purge Water Disposed: D 55-gal Drum D Storage Tank D Ground D Liquabin D Other:
Sample Collection Method & Analysis
Sample Type: /@ Groundwater D Surface Water D Other:
Sample Time: { q‘/ 0 c
Sample Collection Method: MPump Type: M DedicatedElYﬂN D Bailer D Other:
Decon Procedure: D N/A m Alconox Wash D Tap Rinse D DI Water D Other:
Sample Description (color, turbidity, odor, sheen, etc.): &&M no 34 &, N 0&“\
Sample Containers
Quantity Size Bottle Type Laboratory Analysis
3 40wl WGlass (I Plastic L0 C_
OGlass 3 Plastic
1 OGlass [ Plastic
] O Glass [ Plastic
OGlass 3 Plastic
O Glass [ Plastic
| MNotes:—

ST

Sampler Signature: & }N\@'\AAM@Q&A




(W) -0a- US50

Date: 8 JLe \’)) Well ID:
Well Evacuation / Field Parameters

Depth to

Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) (uS/cm) (mg/L) (mV) Turbidity
(243 Q3.9 _©.35 G.ag 0.8 .4/ yal A3
P4y 229 0.6 4S5 0.335 063 5L (iS5
265 2290 | ) 6387 O8] GG O B3-S
1966 928.9% L& (.38 0.389 _0.48 4.l (s5:]
dod  aa98 LM .36 0.3% 0.4% 3xd  s0.0
dp® 2343 L Ldt 0.8% oud 639 344 I

Notes :




— —_— —
= a=

Groundwater Sampling Record

o
ProjectName: JRER G CTM Well ID: TRy 4 954

. : Y A :
Project Location: _ (& 0.X7 Sample No.: _[3Q3C&0 -(i OP455| €00
Project Number: Sampler(s):  §4 ( (LLOQM v« T Ry CCAMA

= C
Date/Time: 3| lwl [ 25 Weather: 55¢F ()/U v CRAI,
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" dia. = 0 163 galift, 4" dia =0.653 gal/ft)
[3-50 9.8, 93.08 _F.94 . 2%
l;S(Meas. 09 Hist Initial

Water Level Measurement Method: ﬂ Electric Tape a Other:
Well Evacuation Method: (] Peristaltic Pump m Submersible Pump 0 Bailer (] Other:
Purge Rate: -QS%WL(W"W\/

Begin Purge: Time:l_&& Total Volume Purged: .2
End Purge: Time:_.;J)’;5 Well Volumes Purged: I

Purge Water Disposed: l@ 55-gal Drum D Storage Tank lj Ground D Liquabin D Other:

11

Groundwater D Surface Water D Other:
Sample Time: [DIS _

QeED .
Sample Collection Method: E\Pump Type: Bladd ey pedicatedIvilin [DBaier [7] Other:
Decon Procedure: D N/A m Alconox Wash D Tap Rinse D D1 Water D Other:

\

Sample Description (color, turbidity, odor, sheen, etc.): (G TFIN SN0 Sl NG C(JQO v
Sample Containers

Sample Collection Method & Analysis
Sample Type: gf

Quantity Size Bottle Type Laboratory Analysis

2 4wl (AGlass (I Plastic HIeOC
OGlass [ Plastic

OGlass 3 Plastic

OGlass I Plastic

O Glass (3 Plastic

OGlass [J Plastic L

—Notes: ‘\.C.?,P,\N\ U b\}w

O-0 ppan el 2ers

Sampler Signature: | MoA = () (L,ﬂ(}c_ £q

-



Date: 3 1161

Well Evacuation / Field Parameters

wellld: L) -0 - 4551

D\?VZt?e:O Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) (uS/cm) (mg/L) pH (mV) Turbidity
RS0 Q. 025 Foo 036t 0o ¢.L3 S0.85 33
pasd 932 odo  LF 0.8 .24 L. s5*4¢ 150
n58 0a) 0. Fe bbb 036 0.4 L.dt  SbS 8.9
[20d 92 090 GL.oa 6.36F 054 L5 5206 4¢3 6
Ser 923 [ L. ¥ 0.30T 0.50 .58 _Qbd AT -8
Rt = S 06> 0.3t 0.4 lobl 495 S

Notes :




MSD = 12Q3¢Qoaqg- IWoZ-yss | ~Euo—o0SD

Sampler Signature: _

IWEST, N Groundwater Sampling Record
Project Name: CH.m JH) & i) LT Well ID: Woz —iss|
Project Location: 'y © 32/ Sample No.: | 20027 - > -l 02 Py
Project Number: _ 202.2.(. 003 Sampler(s): A AL
Date/Time: glia & Weather: SCF, Pln, e
s ' Iy
Water Level Measurements and Purge Data
Time Depth of Well - Depth to Water  Feet of Water allons per Well Volume
(TOC) (TOC) in Well @: 0.163 gallft, 4" dia.=0.653 galfft)
e G T 9f.Fsw &, 257 0.932
O Meas. [J Hist. Initial
Water Level Measurement Method: [j Electric Tape D Other:
Well Evacuation Method: [:I Peristaltic Pump g/‘submersible Pump [:I Bailer lj Other:
Purge Rate: B0uU m| '/ wm il ol en—
Begin Purge:  Time: &L Total Volume Purged: ~ g o ek
End Purge: Time:@_ Well Volumes Purged: s ,
Purge Water Disposed: m 55-gal Drum D Storage Tank lj Ground lj Liquabin [:I Other:
Sample Collection Method & Analysis
Sample Type: @ Groundwater D Surface Water [:I Other:
Sample Time: _{Z 3O // 200( =) )
Sample Collection Method: a Pump Type U= b )g(:f( sacateddviAN (I Bailer ) Other:
Decon Procedure: lj N/A \Alconox Wash D.Tap Rinse D DI Water lj Other:
Sample Description (color, turbidity, odor, sheen, etc.): CLVJJ-V‘; Ne duvdo MO SK}JJV\,
Sample Containers P
Quantity Size Bottle Type Laboratory Analysis
|2 YO ml e @Glass (I Plastic E2O
O Glass [J Plastic
OGlass O Plastic
OGlass [ Plastic
O Glass (3 Plastic
O Glass ([ Plastic
Notosirire ' . i E : _ e E
MS = 12Q2 (A03G1W0Z-485) -~ )OS




Date: &/} 92113 wellID: W/ 02—~ s |

Well Evacuation / Field Parameters

Depth to 2 3 d/ 10 7, L] 16, 0 Y,
Water Volume Temp ,Qon DO ORP Color/
Time (TOC) (gallons) (°C) (AS/cm) (mg/L) pH (mV) Turbidity

j22.. 91. ¢ ¢©.2 bzl 0.2%F% 1J4 S8 . Jos 21.%
121S  31.8, o.¢ .03 06:.3b9 10F 538 s,& /3.8

12.1% 7h.8b 0.8 $.92 0367 ©:I7 S .32 Fvo .9
122zl 7.8 0.8 S8 €37 23 537 _92.2 333
1224 4L80 .o 5.96 0.3b% 0:Fe Sl &3 L. <,

12.3F G186 |2 587 o329 o098 SLz 2% Lz

Notes :




Appendix F
Terra Systems SRS Specification Sheet and Alpha
Chemical Certificate of Analysis
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Terra Systems Capabilities Document
Research — Product Development — Manufacturing — Distribution

1. Operates its own U.S. manufacturing plant with a full time U.S. production staff

2. Flexible manufacturing process that enables the company to produce five unique
formulations of SRS® emulsified vegetable oil substrate packages and customer designed
formulations
Quality control lab on the manufacturing floor
On-site R&D and Treatability Study Laboratory
Sustainable Partnership program for minimizing carbon footprint of remediation projects
Data management and process visualization
Distribution system with Just-In-Time Delivery

No ko

130 Hickman Road, Suite 1, Claymont, Delaware 19703
Phone 302-798-9553 - Fax 302-798-9554
Email: mfree@terrasystems.net On the Web: www.terrasystems.net



mailto:mfree@terrasystems.net
http://www.terrasystems.net/

Summary of In-Situ Bioremediation Products

Offering Anaerobic and Aerobic In-Situ Bioremediation Solutions

Terra Systems, Inc.’s scientists have been developing in-situ bioremediation technology since the 1980°s. Our roots go
back to Richard Raymond, Sr. who received the first patent for in-situ bioremediation of petroleum hydrocarbons in the
1970’s. Today, Terra Systems, Inc. offers proven bioremediation products backed by a strong Research & Development
program unmatched by any of our competitors, focused on the advancement of bioremediation technology and
implementation cost reduction. Our emulsified products have assisted site remediation companies with green remediation

alternatives for over 12 years and include a family of patented SRS® products.

Terra Systems operates its own manufacturing facilities so we can easily setup "Just-In-Time" manufacturing and
delivery of SRS®to your site. We work closely with the on-site project managers to produce and deliver SRS® based on
real-time site conditions. The benefit of this is that if you run into any injection delays, you don't have to worry about on-
site storage of large amounts of material especially in hot weather. As a product supplier, we view environmental
consulting companies as our customers, not our competitors and our goal is to make you successful with your clients.

Product Description Benefit

sRS®-sD | 60% soybean oil, at least 4% potassium or sodium Proprietary surfactant mixture doesn’t
lactate, which are both soluble substrates that rapidly have a charge and will not adhere
generates anaerobic conditions. Proprietary organic and | readily to the positively charged soil
inorganic nutrients such as yeast extract, nitrogen and particles. This combined with a small
phosphorus, which have been shown to support growth droplet size will result in greater
of the anaerobic microbial population. A neutral pH for [ distribution in the aquifer.
optimum aquifer conditions. >250 ppb Vitamin
B12, which He et al. 2007 demonstrated is an important Ideal for groundwater flow rates
micronutrient to enhance dechlorination activity. 0.6 pm | (gwft’s) of less than 0.5 ft/day.
droplet size and a nonionic (does not have a charge) Nutrient package for optimal bacteria
surfactant mixture. growth.

SRS®-FR | 60% soybean oil, at least 4% potassium or sodium Proprietary natural emulsifier has a
lactate, which are both soluble substrates that rapidly negative charge and will adhere more
generates anaerobic conditions. Proprietary organic and | readily to the positively charged soil
inorganic nutrients such as yeast extract, nitrogen and particles than a nonionic surfactant.
phosphorus, which have been shown to support growth This increased “stickiness” combined
of the anaerobic microbial population. A neutral pH for | with a larger droplet size (5 um) will
optimum aquifer conditions. >250 ppb Vitamin result in more adsorption of SRS®-FR
B12, which He et al. 2007 demonstrated is an important in fractured bedrock system or other
micronutrient to enhance dechlorination activity. 5 pm highly permeable aquifers.
droplet size and an anionic (has a negative charge)
surfactant mixture. Ideal for gwfi’s of 0.5 ft/day or more.

Nutrient package for optimal bacteria
growth.

SRS®-C [ SRS®-C is a defined by the client and can be a specific | Packaging in 5 gallon buckets, 50/50

client recipe or special packaging requirements.

mix of SRS®-SD and SRS®-FR, or can
increase lactate from 4% to 7%.




Product Description Benefit
SRS®-M 60% soybean oil, at least 4% potassium or sodium The microbial population removes the
lactate, which are both soluble substrates that rapidly oxygen, nitrate, sulfate and other
generates anaerobic conditions. Proprietary organic competing electron acceptors. The
and inorganic nutrients such as yeast extract, nitrogen | redox potential is depressed, which
and phosphorus, which have been shown to support results in the reduction and
growth of the anaerobic microbial population. A precipitation of the cr® The slow
neutral pH for optimum aquifer conditions. >250 ppb release characteristics of SRS®-M
Vitamin By,, which He et al. 2007 demonstrated is an maintain reducing conditions for up to
important micronutrient to enhance dechlorination 24 months with a single application.
activity. A proprietary food grade reductant g included | The proprietary food grade reductant
which will reduce hexavalen_t chromium (Cr_ ) and reduces Cr¥* © e Ideal for sites
other metals. The concentration of the abiotic reductant | . h both chlorinated solvents (PCE
can be adjusted depending on the metal with both ¢ 6+ o '
concentrations. TCE) and Cr™ contamination.
SRsS®.B 60% soybean oil, at least 4% potassium or sodium 5R3®-Buﬁered is offered in four
lactate, which are both soluble substrates that rapidly standard “off the shelf’
generates anaerobic conditions. Proprietary organic concentrations (1%, 5%, 10% and
and inorganic nutrients such as yeast extract, nitrogen | 159%) based on the buffering capacity
and phosphorus, which have been shown to support of the aquifer (groundwater and soil)
growth of the anaerobic microbial population. A or it can be custom blended depending
neutral pH for optimum aquifer conditions. >250 ppb | ypon the site’s pH. It provides
Vitamin By, which He et al. 2007 demonstrated is an | jmmediate and long-term pH
important micronutrient to enhance dechlorination optimization at your site and sustains
activity. optimal pH conditions for
dechlorination to occur.
Ideal for sites where the pH is <4.
QRS® & 60% sodium lactate substrate with the option to fortify | Soluble quick release sodium lactate
QRS®-Plus | with a proprietary nutrient package (QRS®-Plus) . substrate with an optional proprietary
nutrient package and Vitamin By,
(standard).provides an immediate
carbon source and arrives “injection
ready", which provides short-term
sustainable, in-situ anaerobic
remediation.
EZVI-Mixed | 10% - 17% Mixed Micro/Nano Scale or 10 - 17% A combination of zero valent iron
Micro/Nano | Nano Scale Emulsified Zero Valent Iron (ZV1), biodegradable soybean oil,
orEZV - surfactants, and water that form a
Nano stable emulsion particle (or micelles)

that contain ZV1 particles in water
surrounded by an oil-liquid layer. The
exterior oil layer has similar
hydrophobic properties as chlorinated
compounds. The emulsion attracts the
contaminants and pulls them into the
interior reactive zone for degradation.




Microbubbler | Oxygen Generator and Oxygen Spargers An oxygen generator concentrates
oxygen from air to greater than 90%.
The standard unit can produce 27
pounds of oxygen daily using 120 volt
power. The Microbubbler Oxygen
Spargers generate fine (<5 um)
bubbles for maximal oxygen
distribution.

Summary of In-Situ Treatability Laboratory Services
Offering Anaerobic and Aerobic In-Situ Lab Treatability Studies

Introduction

Terra Systems, Incorporated’s Treatability Laboratory is located at 130 Hickman Road, Suite 1, Claymont, DE.
19703. Terra Systems is one of the most experienced companies in conducting treatability studies. Our
laboratory has conducted over 200 studies to evaluate enhanced anaerobic bioremediation of chlorinated
solvents, in situ chemical oxidation, monitored natural attenuation of chlorinated solvents and petroleum and
enhanced aerobic bioremediation of petroleum. TSI can evaluate the benefits of inorganic nutrient additions, pH
control, or various oxygen sources from sparged oxygen, slow release oxygen compounds, or hydrogen
peroxide. TSI has an EPA permit DER000002360 to accept and dispose of hazardous wastes from treatability
studies.

In Situ Chemical Oxidation

TSI has conducted treatability studies at over 100 sites in support of in situ chemical oxidation using potassium
and sodium permanganate, activated persulfate, catalyzed hydrogen peroxide, or ozone and in situ chemical
reduction of volatile organics, semivolatiles organics, and metals. Targeted compounds range from aromatics
like benzene, toluene, ethylbenzene, xylenes; polynuclear aromatic hydrocarbons; chlorinated solvents such as
perchloroethene, trichloroethene, 1,1,1-trichloroethane, carbon tetrachloride, and others. TSI does not perform
in situ chemical oxidation or in situ reduction field projects, but works with a number of environmental
engineering consultants including ERM, AMEC, TRC, Moraine Environmental, URS, GZA, and others to
evaluate chemical oxidant demand and effectiveness in the laboratory before the consultants go to pilot or full-
scale implementation. Analytical samples can be submitted to any laboratory selected by the consultant.

In Situ Aerobic Bioremediation Treatability Studies

TSI has extensive experience in evaluating in situ aerobic biodegradation of petroleum hydrocarbons ranging
from gasoline and diesel to heavier products such as No. 6 Fuel oil. TSI can evaluate the benefits of inorganic
nutrient additions, pH control, or various oxygen sources from sparged oxygen, slow release oxygen
compounds, or hydrogen peroxide.

In Situ Anaerobic Bioremediation

TSI has conducted more than eighty anaerobic bioremediation studies over the past 20 years investigating the
fate of chlorinated solvents such perchloroethene, trichloroethene, cis-1,2-dichloroethene, vinyl chloride, 1,2-




dichloroethane, carbon tetrachloride, chloroform, methylene chloride, Dinoseb, 1,1,1-trichloroethane, 1,1-
dichloroethane, 1,1-dichloroethene, chloroethane, and petroleum. We can evaluate different substrates,
amendments to adjust pH, nutrients, or the need for bioaugmentation to promote the complete dechlorination of
the solvents. TSI personnel conducted a number of the microcosm studies in support of the Remediation
Technology Development Forum (RTDF) project at Dover Air Force Base. TSI also operated the pilot system
which was the first field demonstration of bioaugmentation to promote the complete dechlorination of
trichloroethene and cis-1,2-dichloroethene to ethene. TSI was a participant in the SABRE (Source Area
BioRemediation Evaluation) project in Great Britain, which conducted laboratory and field investigations of
bioremediation of trichloroethene dense nonaqueous phase liquids. The treatability study which TSI participated
in used over 100 microcosms to evaluate the effects of substrates, nutrient addition, bioaugmentation, and
trichloroethene dosage on the dechlorination of trichloroethene. TSI’s emulsified vegetable product, SRS®, was
selected as the optimal electron donor and was used in subsequent column and field studies.

Monitored Natural Attenuation

TSI has done a number of assessments of monitored natural attenuation of chlorinated solvents and petroleum
hydrocarbons in soils, groundwater, and sediments both in laboratory evaluations and from field monitoring
data.

Other Services

TSI can determine the number of culturable total bacteria and numbers of specific degraders such as gasoline or
diesel. TSI offers light hydrocarbon gas analyses to quantify biodegradation products such as methane,
acetylene, ethene, and ethane.

Equipment

TSI has a gas chromatograph dedicated to the analyses of chlorinated solvents and light hydrocarbon gases. We
also work closely with other analytical laboratories when other analyses are needed or when certified analyses
are required. TSI possess a laboratory chemical hood to safely conduct treatability studies with volatile
constituents. The TSI laboratory also has an anaerobic chamber used to set up anaerobic microcosm studies.
General laboratory equipment include centrifuge, temperature controlled shaker table, ovens, pH meters, redox
meters, conductivity meters, dissolved oxygen, spectrophotometer, microscope, and other miscellaneous
equipment.

USDA Permit to Receive Foreign Soils

TSI has a permit from the United States Department of Agriculture allowing it to import soils from outside of

the continental United States. The permit number is P330-10-00222. The labels that need to be attached to the

shipping container with the soil sample, copies of the USDA permit, and shipping instructions can be provided
upon request.

EPA Hazardous Waste Small Generator ID
TSI has an EPA Hazardous Waste Small Generator permit. Our EPA Permit number is DEN201200001. We

report the number and quantity of treatability study samples to the Delaware Department of Natural Resources
and Conservation yearly.
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Treatability Sample Disposal

Upon receipt, samples are logged in. When the samples are used in the treatability study, the quantity of soil
remaining is recorded. Upon the completion of the studies, the treatability samples can be returned to the client
or sent for disposal at licensed disposal facilities with shipment by licensed hazardous waste transporters.

Personnel

The treatability studies will be conducted under the supervision of Michael D. Lee, Ph.D. He has over 25 years
of experience in bioremediation and monitored natural attenuation. Erich Hauptmann is a technician who
provides support for the treatability studies; he has worked in the treatability laboratory for more than four

years.



emlcas

Alpha Chemicals

802 Enterprise Street

Cape Girardeau, MO 63703
573-579-6022
alphachem08@yahoo.com

PRODUCT AMOUNT

Ferrous Sulfate
Heptahydrate

Date of Mfg: 4/16/13

Best Used by Date:
4/16/14

50# Bags

Lab #: CA132941

DATE: JULY 24, 2013

Customet:
Ship Date:
Via:

Cust. PO:

LOT # TYPICAL

04163 20% Fe

AlphaChemicals.com



Appendix G

Soil and Investigative-Derived Waste Analytical
Laboratory Results and Geotechnical Results
(electronic only)
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Appendix H
Groundwater Analytical Results Table, Data Quality
Evaluation Report, and Laboratory Analytical Report
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Groundwater Raw Analytical Results

February 2014
Summary of Chemicals Detected in Groundwater: Site OUB Poleline Rd (FTRS-39)
Location Screening Level Source AP-3983R AP-4550 AP-4551 IW013983 IW014550 IW014551 1W023983 1W024550 IW02-4551
Sample ID 13Q3CG039-AP3983R-GW-0 | 13Q3CG039-AP4550-GW-1 | 13Q3CG039-AP4550-GW-0 | 13Q3CG039-AP4551-GW-0 | 13Q3CG039-IW013983-GW-0 | 13Q3CG039-IW014550-GW-0 | 13Q3CG039-IW014551-GW-0 | 13Q3CG039-IW023983-GW-0 | 13Q3CG039-IW024550-GW-0 | 13Q3CG039-IW02-4551-GW-0 | 13Q3CG039-IW02-4551-GW-1
Sample Depth (ft) 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999
Sample Date 8/15/2013 8/15/2013 8/16/2013 8/15/2013 8/16/2013 8/16/2013 8/16/2013 8/16/2013 8/16/2013 8/19/2013 8/19/2013
Analyte Screening Level
F\Iletals (mgl/L)
Iron, dissolved - 3.03 -- 8.36 0.0312J -- -- -- -- -- -- --
Manganese, dissolved - 0.416 -- 0.775 0.00552 J -- -- -- -- -- -- --
Mercury, dissolved 0.002 2012 ADEC Table C GW 0.00003 U - - 0.00003 U 0.0000325 J - - - - - - - - - - - - - -
\VOCs (ug/L)
1,1,1,2-Tetrachloroethane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,1,1-Trichloroethane 200 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,1,2,2-Tetrachloroethane 4.3 2012 ADEC Table C GW 407 501 497 106 199 389 131 186 776 125 130
1,1,2-Trichloroethane 5 2012 ADEC Table C GW 10.5 11 10.7 6.91 5.12 9.22 7.7 6.06 228 7.03 7.32
1,1,2-Trichlorotrifluoroethane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,1-Dichloroethane 7300 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,1-Dichloroethene 7 2012 ADEC Table C GW 3.88 4.05 3.75 10.4 2.34 3.62 121 3.16 6.52 11.8 12.6
1,1-Dichloropropene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2,3-Trichlorobenzene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2,3-Trichloropropane 0.12 2012 ADEC Table C GW 0.25U 0.25U 025U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2,4-Trichlorobenzene 70 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2,4-Trimethylbenzene 1800 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2-Dibromo-3-Chloropropane 0.2 EPA MCL 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2-Dichlorobenzene 600 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2-Dichloroethane 5 2012 ADEC Table C GW 0.48J 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,2-Dichloropropane 5 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,3,56-Trimethylbenzene 1800 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,3-Butadiene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,3-Dichlorobenzene 3300 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,3-Dichloropropane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
1,4-Dichlorobenzene 75 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
2,2-Dichloropropane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
2-Butanone (MEK) 22000 2012 ADEC Table C GW 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
[2-Chlorotoluene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
2-Hexanone - 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
4-Chlorotoluene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
4-Methyl-2-Pentanone (MIBK) 2900 2012 ADEC Table C GW 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Acetone 33000 2012 ADEC Table C GW 0.93B 0.97 B 1U 1U 1U 2.75B 0.52B 1U 1.28B 1U 1U
Benzene 5 2012 ADEC Table C GW 1.02 0.73 0.71 0.37J 04J 0.61 0.63 0.78 0.91 0.61 0.63
Bromobenzene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Bromochloromethane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Bromodichloromethane 14 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Bromoform 110 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Bromomethane 51 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Carbon Disulfide 3700 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Carbon Tetrachloride 5 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Chlorobenzene 100 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Chloroethane 290 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Chloroform 140 2012 ADEC Table C GW 1.25B 0.75B 0.7B 1.14B 0.62B 0.88 B 1.17B 0.69 B 1.75 1.14B 1.22B
Chloromethane 66 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
cis-1,2-Dichloroethene 70 2012 ADEC Table C GW 180 160 159 113 94.5 147 105 107 335 113 118
cis-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Cyclohexane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Dibromochloromethane 10 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Dibromomethane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Dichlorodifluoromethane 7300 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Ethane - 0.115U 0.109U 0.0926 J 0.114U -- -- -- -- -- -- --
Ethylbenzene 700 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Ethylene - 0.0682 J 0.118U 0.0407 J 0.123U -- -- -- -- -- -- --
Ethylene Dibromide (EDB) 0.05 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Hexachlorobutadiene 7.3 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Isopropylbenzene 3700 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
m- & p-Xylene 10000 2012 ADEC Table C GW 05U 05U 05U 05U 0.5U 05U 05U 05U 05U 05U 05U
Methane - 9.84 0.0482 B 53.3J 0.463 J - - - - - - - - - - -- --
Methyl tert-Butyl Ether (MTBE) 470 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Methylene Chloride 5 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
n-Butylbenzene 370 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
n-Hexane - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
n-Propylbenzene 370 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Naphthalene 730 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
0-Xylene 10000 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
p-Isopropyltoluene - 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
sec-Butylbenzene 370 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Styrene 100 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
tert-Butylbenzene 370 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Tetrachloroethene (PCE) 5 2012 ADEC Table C GW 30.5 29.3 26.7 5 20.3 23.5 6.19 21.7 7.99 5.76 5.93
Toluene 1000 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Total Xylenes 10000 2012 ADEC Table C GW 0.75U 0.75U 0.75U 0.75U 0.75U 0.75U 0.75U 0.75U 0.75U 0.75U 0.75U
trans-1,2-Dichloroethene 100 2012 ADEC Table C GW 62 58.4 56.2 9.59 30.6 51.7 25.8 39.3 124 26.1 26.6
trans-1,3-Dichloropropene 8.5 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Trichloroethene (TCE) 5 2012 ADEC Table C GW 1880 1490 1500 2300 987 1330 2690 J 1160 3200 2620 J 2640
Trichlorofluoromethane 11000 2012 ADEC Table C GW 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U
Vinyl Acetate - 05U 05U 0.5U 05U 05U 05U 05U 05U 05U 05U 05U
Vinyl Chloride 2 2012 ADEC Table C GW 0.25U 0.28J 0.27J 0.25U 025U 0.24J 0.53 0.25U 0.87 0.46 J 0.56
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Groundwater Raw Analytical Results

February 2014
Summary of Chemicals Detected in Groundwater: Site OUB Poleline Rd (FTRS-39)
Location Screening Level Source AP-3983R AP-4550 AP-4551 IW013983 IW014550 IW014551 1W023983 1W024550 IW02-4551
Sample ID 13Q3CG039-AP3983R-GW-0 | 13Q3CG039-AP4550-GW-1 | 13Q3CG039-AP4550-GW-0 | 13Q3CG039-AP4551-GW-0 | 13Q3CG039-IW013983-GW-0 | 13Q3CG039-IW014550-GW-0 | 13Q3CG039-IW014551-GW-0 | 13Q3CG039-1W023983-GW-0 | 13Q3CG039-IW024550-GW-0 | 13Q3CG039-IW02-4551-GW-0 | 13Q3CG039-IW02-4551-GW-1
Sample Depth (ft) 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999 999 - 999
Sample Date 8/15/2013 8/15/2013 8/16/2013 8/15/2013 8/16/2013 8/16/2013 8/16/2013 8/16/2013 8/16/2013 8/19/2013 8/19/2013
Analyte Screening Level
General Chemistry (mg/L)
Alkalinity, bicarb. (as CaCO3) - 150 158 158 251 -- -- -- -- -- -- --
Alkalinity, carb. (as CaCO3) - 10U 10U 10U 10U -- -- -- -- -- -- --
Alkalinity, bicarb. (as CaCO3) - 150 158 158 251 -- -- -- -- -- -- --
Chloride - 24B 293 B 3.47B 3.54 B -- -- -- -- -- -- --
Nitrogen, Nitrate-Nitrite - 0.0611 0.0661 0.062 0.0357 -- -- -- -- -- -- --
Sulfate - 25.3 30.3 27.6 9.53 -- -- -- -- -- -- --
Sulfide - 0.0647 0.0451 0.0456 0.0142U -- -- -- -- -- -- --
Total Alkalinity - 150 158 158 251 -- -- -- -- -- -- --
Total Organic Carbon - 3.47 3.41 3.53 4.25 - - - - - - - - - - - - - -
Organic Acids by IC (ug/L)
Acetic Acid - 60 U 60 U 60 U 60 U -- -- -- -- -- -- --
Butyric Acid - 120 U 120 U 120U 120 U -- -- -- -- -- -- --
Butyric Acid - 120U 120U 120 U 120 U -- -- -- -- -- -- --
Formic Acid - 60 U 60 U 60 U 60 U -- -- -- -- -- -- --
Lactic Acid - 60 U 60 U 60 U 60 U -- -- -- -- -- -- --
Propionic Acid - 60 U 60 U 60U 60 U -- -- -- -- -- -- --
Pyruvic Acid - 120 U 120U 120 U 120 U -- -- -- -- -- -- --
Notes:

Hg/L = microgram(s) per liter

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 = milligram(s) per liter
NA = Not analyzed
Bold indicates the analyte was detected

Shading indicates the result exceeded screening criteria
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Joint Base Elmendorf-Richardson — Armored Vehicle Maintenance Area, DA085 And Poleline Road Disposal Area, CG039 —

Long-Term Monitoring And Treatability Study — 2013 Data Quality Evaluation Report June 2014

JOINT BASE ELMENDORF-RICHARDSON — ARMORED VEHICLE MAINTENANCE
AREA, DA089 AND POLELINE ROAD DISPOSAL AREA, CG039 - LONG-TERM
MONITORING AND TREATABILITY STUDY - 2013 DATA QUALITY
EVALUATION REPORT

Introduction

The objective of this data quality evaluation (DQE) report is to assess the data quality of
analytical results for groundwater samples collected at the Joint Base Elmendorf-Richardson
(JBER) Armored Vehicle Maintenance Area (DA089) and Poleline Road Disposal Area
(CG039). Samples were collected and analyzed in support of the long-term monitoring and
treatability studies at these sites. 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.

Analvtical Data

This DQE report covers 28 primary samples, five field duplicates (FDs), five equipment blanks
(EBs) and four trip blanks (TBs). All samples were collected August 15 through September 23,
2013. A list of samples associated with this DQE is included in Attachment H-1.

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

e A MS/MSD was not collected for Method E310.1; MS/MSD analysis is not typical for this
method.

e A FD was not collected for Method SW7470A.

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

Count of
Primary Count Percent Count of | Percent of Count Percent
Method Matrix Samples of FDs of FDs MS/MSDs | MS/MSDs of EBs of EBs
AK101 Groundwater 1 1 100 1 100 1 100
AK102/103 Groundwater 1 1 100 1 100 1 100
E300.0 Groundwater 19 4 21 4 21 4 21
E300.0M Groundwater 5 2 40 2 40 2 40
E310.1 Groundwater 4 2 50 NA NA 2 50
E353.2 Groundwater 19 4 21 4 21 4 21
Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska H-1 Task Order No. 0016
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Table H-1: Percentage of FD, EB and MS/MSD Collected by Method

Count of
Primary Count Percent Count of | Percent of Count Percent
Method Matrix Samples of FDs of FDs MS/MSDs | MS/MSDs of EBs of EBs

E376.2 Groundwater 4 2 50 2 50 2 50
RSK-175 Groundwater 19 4 21 1 53 4 21
SW6010B Groundwater 19 4 21 4 21 4 21
SW7470A Groundwater 3 0 0 1 33 1 33
SW8260C Groundwater 27 5 18 6 33 5 18
SW9060 Groundwater 4 2 50 2 50 2 50

The sample results were reported as five sample delivery groups (SDG) (M2526, M2594,
M2615, M2646, and M2839). The analyses were performed by Applied Sciences Laboratory in

Corvallis, Oregon.

Twelve 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 H-2.

Table H-2: Analytical Parameters

Parameter Method
GRO AK101
DRO/RRO AK102/103
Chloride and sulfate E300
Volatile fatty acids E300.0M
Alkalinity E310.1
Nitrate+nitrite E353.2
Sulfide E376.2
Dissolved gases RSK-175
Iron and manganese SW6010B
Mercury SW7470A
Volatile organic compounds SW8260C
TOC SW9060

Notes:

DRO = diesel-range organics
GRO = gasoline-range organics
RRO = residual-range organics
TOC = total organic carbon

Performance-based Remediation (PBR)

Joint Base Elmendorf-Richardson, Alaska
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The assessment of data includes a review of: (1) the chain-of-custody 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).

e 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 H-3.

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 H-2 to this DQE.

Holding Times
All holding-time criteria were met with the following exceptions:

e Samples AP-4413-13-0830-0 and AP-4413-13-0830-1 were analyzed two days outside of
holding time for Method E376.2. One associated detected result was qualified as estimated

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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and flagged “J”; one associated nondetected result was qualified as estimated and flagged
CCUJ79.

e Samples 13Q3CG039-AP3747-GW-0 and 13Q3CG039-AP4353-GW-0 were analyzed one
day outside of holding time for Method SW8260C. Sixteen associated detected results were
qualified as estimated and flagged “J”; 126 associated nondetected results were qualified as
estimated and flagged “UJ”.

Calibration
All initial and continuing calibration criteria were met with one exception:

e The recovery of chloroethane was greater than JBER QAPP criteria in a continuing
calibration verification for Method SW8260C, indicating associated sample results are
possibly biased high. Eleven associated nondetected results were not qualified.

Method Blanks

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

e DRO was detected below the LOQ in a method blank for Method AK102/103. Two
associated sample results detected less than five times the blank concentration were qualified
as estimated and flagged “B”.

e Lactic acid was detected below the LOQ in a method blank for Method E300.0M. Three
associated nondetected results were not qualified.

e Alkalinity was detected below the LOQ in a method blank for Method E310.1. Four
associated results detected greater than five times the blank were not qualified.

e Methane was detected below the LOQ in a method blank for Method RSK-175. One
associated sample result detected less than five times the blank concentration was qualified
as estimated and flagged “B”.

e Dissolved manganese was detected below the LOQ in the method blanks for Method
SW6010B. Four associated sample results detected less than five times the blank
concentrations were qualified as estimated and flagged “B”. Six associated results detected
greater than five times the blank concentrations were not qualified.

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

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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Calibration Blanks

Chloride was detected below the LOQ in a continuing calibration blank (CCB) for
Method E300.0. Four associated results detected greater than five times the blank concentrations
were not qualified.

Trip Blanks
Four TBs were collected and were free of contamination with the following exceptions:

e Methane was detected below the LOQ in the TBs for Method RSK-175. Fifteen associated
sample results detected less than five times the blank concentration were qualified as
estimated and flagged “B”. Five associated sample results detected greater than five times the
blank concentrations, and three associated nondetected results, were not qualified.

Equipment Blanks
Five EBs were collected and were free of contamination with the exceptions listed below:

e DRO and RRO were detected below the LOQ in an EB for Method AK102/103. Two
associated sample results detected less than five times the blank concentration were qualified
as estimated and flagged “B”. Two associated nondetected sample results were not qualified.

e Chloride and sulfate were detected above or below the LOQ in the EBs for Method E300.0.
Four associated sample results detected less than five times the blank concentration were
qualified as estimated and flagged “B”. Twenty-one associated sample results detected
greater than five times the blank concentrations were not qualified.

e Acetic acid was detected below the LOQ in an EB for Method E300.0M. Four associated
nondetected sample results were not qualified.

e Alkalinity was detected below the LOQ in an EB for Method E310.1. Eight associated
sample results detected greater than five times the blank concentrations were not qualified.

e Methane was detected below the LOQ in the EBs for Method RSK-175. Sixteen associated
sample results detected less than five times the blank concentration were qualified as
estimated and flagged “B”. Four associated sample results detected greater than five times
the blank concentrations, and three associated nondetected results, were not qualified.

e Dissolved iron and dissolved manganese were detected below the LOQ in the EBs for
Method SW6010B. Fourteen associated sample results detected less than five times the blank
concentrations were qualified as estimated and flagged “B”. Seven associated sample results
detected greater than five times the blank concentrations, and eight associated nondetected
results, were not qualified.

e Acetone, chloroform, trichlorothene, tetrachlorocthene and toluene were detected below or
above the LOQ in the EBs for Method SW8260C. Twenty-two associated sample results
detected less than five times the blank concentrations were qualified as estimated and flagged

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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“B”. Twenty-eight associated sample results detected greater than five times the blank
concentrations, and 49 associated nondetected results, were not qualified.

e TOC was detected below the LOQ in an EB for Method SW9060. Two associated sample
results detected less than five times the blank concentration were qualified as estimated and
flagged “B”. Four associated sample results detected greater than five times the blank
concentrations were not qualified.

Field Duplicates
Five FD sets were collected. Precision was acceptable with the following exceptions:

e The relative percent difference (RPD) of methane was greater than JBER QAPP criteria in
FD set 13Q3CG039-AP4550-GW-0/13Q3CG039-AP4550-GW-1 for Method RSK-175. Two
associated detected results were qualified as estimated and flagged “J”.

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 exception:

e The recovery of nitrate+nitrite was less than JBER QAPP criteria in the MS of sample AP-
4413-13-0830-0 for Method E353.2. The associated detected result was qualified as
estimated and flagged “J”.

e The recovery of trichloroethene was less than JBER QAPP criteria in the MSD of sample
13Q3CG039-IW014551-GW-0 for Method SW8260C. The associated detected result was
qualified as estimated and flagged “J”.

e The RPD of formic acid was greater than JBER QAPP criteria in the MS/MSD set of sample
13Q3CG039-AP4550-GW-0 for Method E300.0M. The associated nondetected result was
not qualified.

Surrogates

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

Laboratory Control Samples
LCS/LCSDs were analyzed and all accuracy and precision criteria were met.
Internal Standards

All internal standard acceptance criteria were met.

Performance-based Remediation (PBR) Contract No. FA8903-09-D-8589
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Tentatively Identified Compounds
Tentatively identified compounds were not reported.
Chain-of-Custody and Sample Receipt Discrepancies

e SDG M2526. Sample ID 13Q3CG039-1W02-4551-GW-01 on chain of custody is
13Q3CG039-IW02-4551-GW-1 on container labels. Sample logged in and analyzed as
13Q3CG039-IW02-4551-GW-1.

Sample 13Q3CG039-IW02-4551-GW-1 was labeled as 13Q3CG039-IW02-4551-GW-0FD.
Sample logged in and analyzed as 13Q3CG039-IW02-4551-GW-1.

Chain of custody requested Method E375.4 for sulfate. Sampled logged in and analyzed for
sulfate by E300.0.

MS/MSD analysis requested for Method E310.1 was not logged in and analyzed; MS/MSD
analysis is not typical for this method.

e SDG M2594. No discrepancies noted.

e SDG M2615. Metals bottles received for samples AP-4414-14-0830-0, AP-4414-14-0830-
OMS, AP-4414-14-0830-0MSD, AP-4414-14-0830-1 are mislabeled. All sample IDs start
with 13Q3DAO08S5 on bottle. Samples logged in and analyzed per the chain of custody.

Sulfide bottle received for sample AP-4414-14-0830-0 is mislabeled. Sample ID starts with
13Q3DAO085 on bottle. Sample logged in and analyzed per the chain of custody.

e SDG M2646. Sample 13Q3DA085-AP3468-GW-0 for Method E376.1 was incorrectly
preserved. Sample analysis was canceled.

e SDG M2839. No discrepancies noted.
Overall Assessment

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

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

2. Approximately 50 percent of the AK102/103 data were qualified due to low-level detections
in a laboratory blank and EB. 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
Joint Base Elmendorf-Richardson, Alaska H-7 Task Order No. 0016



Joint Base Elmendorf-Richardson — Armored Vehicle Maintenance Area, DA085 And Poleline Road Disposal Area, CG039 —
Long-Term Monitoring And Treatability Study — 2013 Data Quality Evaluation Report June 2014

3. Approximately 9 percent of the E300.0 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.

4. Approximately 22 percent of the RSK-175 data were qualified due to low-level detections in
the TBs and EBs. The degree to which blank contamination was observed suggests a
contamination issue during sample collection and sample handling/shipping.

5. Approximately 34 percent of the SW6010B data were qualified due to low-level detections in
the laboratory blanks and EBs. The degree to which blank contamination was observed
suggests a contamination issue during sample collection.

6. 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.

7. Approximately 33 percent of the SW9060 data were qualified due to low-level detections in a
laboratory blank and EB. The degree to which blank contamination was observed suggests a
contamination issue at the laboratory; sample detections in the EB were similar to the
laboratory blank concentration.

8. A FD RPD exceedance was observed for Method RSK-175; one result was qualified as
estimated.

9. Two samples were analyzed outside of holding time for Method E376.2, and two samples
were analyzed outside of holding time for Method SW8260C; 215 results were qualified as
estimated.

10. MS and MSD recovery exceedances were observed for Methods SW8260C and E353.2; two
results were qualified as estimated.

11. Although data were qualified as estimated due to QC exceedances as noted, overall precision
and accuracy of the data, as measured by field and laboratory QC indicators suggest that data
are usable for projects objectives.
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Table H-3: Validation Flags
Final Validation | Validation
Native ID Method Analyte Result | Units Flag Reason
13Q31W-01-4413-GW-0 SW8260C | Acetone 131 | pg/L B EB<LOQ
13Q3CG039-AP3747-GW-0 RSK-175 Methane 0.0995 | pg/L B EB<LOQ
Methane 0.0995 | ng/L B TB<LOQ
SW6010B Iron, dissolved 40.8 | pg/L B EB<LOQ
SW8260C 1,1,1,2-Tetrachloroethane 025 | pg/L Ul HTa>UCL
1,1,1-Trichloroethane 025 | pg/L uJ HTa>UCL
1,1,2,2-Tetrachloroethane 0.58 | ng/L J HTa>UCL
1,1,2-Trichloroethane 034 | pg/L J HTa>UCL
1,1,2-Trichloro-1,2,2-trifluoroethane 0.25 | ng/L ul HTa>UCL
1,1-Dichloroethane 025 | pg/L uJ HTa>UCL
1,1-Dichloroethene 025 | pg/L J HTa>UCL
1,1-Dichloropropene 025 | pg/L uJ HTa>UCL
1,2,3-Trichlorobenzene 025 | pg/L uJ HTa>UCL
1,2,3-Trichloropropane 025 | pg/L uJ HTa>UCL
1,2,4-Trichlorobenzene 0.25 | ng/L ul HTa>UCL
1,2,4-Trimethylbenzene 025 | pg/L uJ HTa>UCL
1,2-Dichloroethane 0.25 | ng/L ul HTa>UCL
1,2-Dichlorobenzene 025 | pg/L uJ HTa>UCL
1,2-Dibromo-3-chloropropane 025 | pg/L uJ HTa>UCL
1,2-Dichloropropane 025 | pg/L uJ HTa>UCL
Ethylene dibromide 025 | pg/L uJ HTa>UCL
1,3,5-Trimethylbenzene 0.25 | ng/L ul HTa>UCL
1,3-Butadiene 025 | pg/L uJ HTa>UCL
1,3-Dichlorobenzene 025 | pg/L uJ HTa>UCL
1,3-Dichloropropane 025 | pg/L uJ HTa>UCL
1,4-Dichlorobenzene 025 | pg/L uJ HTa>UCL
2,2-Dichloropropane 025 | pg/L uJ HTa>UCL
2-Butanone 1 ng/L ul HTa>UCL
2-Chlorotoluene 025 | pg/L uJ HTa>UCL
2-Hexanone 1 ng/L ul HTa>UCL
4-Chlorotoluene 025 | pg/L uJ HTa>UCL
4-Methyl-2-pentanone 1 png/L uJ HTa>UCL
Acetone 1 ng/L ul HTa>UCL
Benzene 025 | pg/L uJ HTa>UCL
Bromobenzene 025 | pg/L uJ HTa>UCL
Bromochloromethane 025 | pg/L uJ HTa>UCL
Bromodichloromethane 025 | pg/L uJ HTa>UCL
Bromoform 0.25 | ng/L ul HTa>UCL
Bromomethane 025 | pg/L uJ HTa>UCL
Carbon disulfide 025 | pg/L uJ HTa>UCL
Carbon tetrachloride 0.57 | pg/L J HTa>UCL
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Table H-3: Validation Flags

Final Validation | Validation
Native ID Method Analyte Result | Units Flag Reason
Chlorobenzene 025 | pg/L uJ HTa>UCL
Chloroethane 025 | pg/L uJ HTa>UCL
Chloroform 0.6 | pg/L J HTa>UCL
Chloromethane 025 | pg/L uJ HTa>UCL
cis-1,2-Dichloroethene 3.97 | ug/L J HTa>UCL
cis-1,3-Dichloropropene 025 | pg/L uJ HTa>UCL
Cyclohexane 025 | pg/L uJ HTa>UCL
Dibromochloromethane 025 | pg/L uJ HTa>UCL
Dibromomethane 0.25 | ng/L ul HTa>UCL
Dichlorodifluoromethane 025 | pg/L uJ HTa>UCL
Ethylbenzene 025 | pg/L uJ HTa>UCL
Hexachlorobutadiene 0.25 | ng/L ul HTa>UCL
Isopropylbenzene 025 | pg/L uJ HTa>UCL
m,p-Xylene 0.5 png/L uJ HTa>UCL
Methyl tert-butyl ether 025 | pg/L uJ HTa>UCL
Methylene chloride 025 | pg/L uJ HTa>UCL
Naphthalene 0.25 | ng/L ul HTa>UCL
n-Butylbenzene 025 | pg/L uJ HTa>UCL
n-Hexane 025 | pg/L uJ HTa>UCL
n-Propylbenzene 025 | pg/L uJ HTa>UCL
o-Xylene 025 | pg/L uJ HTa>UCL
p-Isopropyltoluene 025 | pg/L uJ HTa>UCL
sec-Butylbenzene 025 | pg/L uJ HTa>UCL
Styrene 025 | pg/L uJ HTa>UCL
Trichloroethene 82.1 | nug/L J HTa>UCL
tert-Butylbenzene 025 | pg/L uJ HTa>UCL
Tetrachloroethylene 0.78 | ng/L J HTa>UCL
Toluene 0.25 | ng/L uJ HTa>UCL
trans-1,2-Dichloroethene 1.36 | pg/L J HTa>UCL
trans-1,3-Dichloropropene 025 | pg/L uJ HTa>UCL
Trichlorofluoromethane 025 | pg/L uJ HTa>UCL
Vinyl acetate 0.5 ng/L ul HTa>UCL
Vinyl chloride 0.25 | ng/L ul HTa>UCL
Xylenes, total 0.75 | pg/L uJ HTa>UCL
13Q3CG039-AP3748-GW-0 RSK-175 Methane 0.0421 | pg/L B EB<LOQ
Methane 0.0421 | pg/L B TB<LOQ
SW6010B | Iron, dissolved 133 | pg/L B EB<LOQ
Manganese, dissolved 1.16 | nug/L B EB<LOQ
13Q3CG039-AP3748-GW-1 SW6010B | Iron, dissolved 11 pg/L B EB<LOQ
Manganese, dissolved 0.978 | ng/L B EB<LOQ
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Table H-3: Validation Flags
Final Validation | Validation
Native ID Method Analyte Result | Units Flag Reason
13Q3CG039-AP3983R-GW-0 | E300.0 Chloride 24 | mg/L B EB>LOQ
SW8260C | Acetone 093 | pg/L B EB<LOQ
Chloroform 1.25 | pg/L B EB<LOQ
13Q3CG039-AP4344-GW-0 RSK-175 Methane 0.0218 | pg/L B EB<LOQ
Methane 0.0218 | pg/L B TB<LOQ
SW6010B | Iron, dissolved 123 | pg/L B EB<LOQ
Manganese, dissolved 0.466 | pg/L B EB<LOQ
Manganese, dissolved 0.466 | pg/L B LB<LOQ
13Q3CG039-AP4353-GW-0 SW8260C 1,1,1,2-Tetrachloroethane 025 | pg/L uJ HTa>UCL
1,1,1-Trichloroethane 025 | pg/L uJ HTa>UCL
1,1,2,2-Tetrachloroethane 47 ng/L J HTa>UCL
1,1,2-Trichloroethane 144 | ng/L J HTa>UCL
1,1,2-Trichloro-1,2,2-trifluoroethane 025 | pg/L uJ HTa>UCL
1,1-Dichloroethane 0.25 | ng/L ul HTa>UCL
1,1-Dichloroethene 1.05 | ng/L J HTa>UCL
1,1-Dichloropropene 025 | pg/L uJ HTa>UCL
1,2,3-Trichlorobenzene 0.25 | ng/L ul HTa>UCL
1,2,3-Trichloropropane 025 | pg/L uJ HTa>UCL
1,2,4-Trichlorobenzene 025 | pg/L uJ HTa>UCL
1,2,4-Trimethylbenzene 0.25 | ng/L ul HTa>UCL
1,2-Dichloroethane 025 | pg/L uJ HTa>UCL
1,2-Dichlorobenzene 0.25 | ng/L ul HTa>UCL
1,2-Dibromo-3-chloropropane 025 | pg/L uJ HTa>UCL
1,2-Dichloropropane 025 | pg/L uJ HTa>UCL
Ethylene dibromide 0.25 | ng/L ul HTa>UCL
1,3,5-Trimethylbenzene 025 | pg/L uJ HTa>UCL
1,3-Butadiene 0.25 | ng/L ul HTa>UCL
1,3-Dichlorobenzene 0.25 | ng/L ul HTa>UCL
1,3-Dichloropropane 025 | pg/L uJ HTa>UCL
1,4-Dichlorobenzene 0.25 | ng/L ul HTa>UCL
2,2-Dichloropropane 025 | pg/L uJ HTa>UCL
2-Butanone 1 ng/L ul HTa>UCL
2-Chlorotoluene 0.25 | ng/L ul HTa>UCL
2-Hexanone 1 ng/L uJ HTa>UCL
4-Chlorotoluene 025 | pg/L uJ HTa>UCL
4-Methyl-2-pentanone 1 ng/L uJ HTa>UCL
Acetone 1 ng/L uJ HTa>UCL
Benzene 0.25 | ng/L ul HTa>UCL
Bromobenzene 025 | pg/L uJ HTa>UCL
Bromochloromethane 0.25 | ng/L ul HTa>UCL
Bromodichloromethane 0.25 | ng/L ul HTa>UCL
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Joint Base Elmendorf-Richardson — Armored Vehicle Maintenance Area, DA085 And Poleline Road Disposal Area, CG039 —
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Table H-3: Validation Flags

Final Validation | Validation
Native ID Method Analyte Result | Units Flag Reason
Bromoform 0.25 | ng/L ul HTa>UCL
Bromomethane 0.25 | ng/L ul HTa>UCL
Carbon disulfide 025 | pg/L uJ HTa>UCL
Carbon tetrachloride 025 | pg/L uJ HTa>UCL
Chlorobenzene 025 | pg/L uJ HTa>UCL
Chloroethane 025 | pg/L uJ HTa>UCL
Chloroform 0.25 | ng/L ul HTa>UCL
Chloromethane 025 | pg/L uJ HTa>UCL
cis-1,2-Dichloroethene 38.1 | ug/L J HTa>UCL
cis-1,3-Dichloropropene 025 | pg/L uJ HTa>UCL
Cyclohexane 025 | pg/L uJ HTa>UCL
Dibromochloromethane 0.25 | ng/L ul HTa>UCL
Dibromomethane 025 | pg/L uJ HTa>UCL
Dichlorodifluoromethane 0.25 | ng/L ul HTa>UCL
Ethylbenzene 0.25 | ng/L ul HTa>UCL
Hexachlorobutadiene 025 | pg/L uJ HTa>UCL
Isopropylbenzene 025 | pg/L uJ HTa>UCL
m,p-Xylene 0.5 ng/L uJ HTa>UCL
Methyl tert-butyl ether 025 | pg/L uJ HTa>UCL
Methylene chloride 0.25 | ng/L ul HTa>UCL
Naphthalene 025 | pg/L uJ HTa>UCL
n-Butylbenzene 0.25 | ng/L ul HTa>UCL
n-Hexane 025 | pg/L uJ HTa>UCL
n-Propylbenzene 025 | pg/L uJ HTa>UCL
o0-Xylene 0.25 | ng/L ul HTa>UCL
p-Isopropyltoluene 025 | pg/L uJ HTa>UCL
sec-Butylbenzene 025 | pg/L uJ HTa>UCL
Styrene 0.25 | pg/L uJ HTa>UCL
Trichloroethene 227 | pg/L J HTa>UCL
tert-Butylbenzene 0.25 | ng/L ul HTa>UCL
Tetrachloroethylene 323 | ng/L J HTa>UCL
Toluene 0.25 | ng/L uJ HTa>UCL
trans-1,2-Dichloroethene 124 | ng/L J HTa>UCL
trans-1,3-Dichloropropene 025 | pg/L uJ HTa>UCL
Trichlorofluoromethane 0.25 | ng/L ul HTa>UCL
Vinyl acetate 0.5 ng/L uJ HTa>UCL
Vinyl chloride 025 | pg/L uJ HTa>UCL
Xylenes, total 0.75 | ng/L ul HTa>UCL
13Q3CG039-AP4550-GW-0 E300.0 Chloride 347 | mg/L B EB>LOQ
RSK-175 Methane 533 | ug/L J FD>RPD
SW8260C Chloroform 0.7 ng/L B EB<LOQ
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, CG0O39 —
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Table H-3: Validation Flags

Final Validation | Validation
Native ID Method Analyte Result | Units Flag Reason

13Q3CG039-AP4550-GW-1 E300.0 Chloride 293 | mg/L B EB>LOQ
RSK-175 Methane 0.0482 | pg/L B EB<LOQ
Methane 0.0482 | pg/L B FD>RPD
Methane 0.0482 | pg/L B TB<LOQ
SW8260C | Acetone 097 | pg/L B EB<LOQ
Chloroform 0.75 | pg/L B EB<LOQ
13Q3CG039-AP4551-GW-0 E300.0 Chloride 3.54 | mg/L B EB>LOQ
SW8260C | Chloroform 1.14 | pg/L B EB<LOQ
13Q3CG039-AP5246-GW-0 RSK-175 Methane 0.0389 | pg/L B EB<LOQ
Methane 0.0389 | ng/L B TB<LOQ
SW6010B | Iron, dissolved 27.8 | pg/L B EB<LOQ
13Q3CG039-AP5683-GW-0 RSK-175 Methane 0.0303 | pg/L B EB<LOQ
Methane 0.0303 | png/L B TB<LOQ
SW6010B Manganese, dissolved 1.31 | pg/L B EB<LOQ
13Q3CG039-IW013983-GW-0 | SW8260C | Chloroform 0.62 | pg/L B EB<LOQ
13Q3CG039-IW014550-GW-0 | SW8260C | Acetone 275 | pg/L B EB<LOQ
Chloroform 0.88 | pg/L B EB<LOQ
13Q3CG039-IW014551-GW-0 | SW8260C | Acetone 052 | pg/L B EB<LOQ
Chloroform 1.17 | pg/L B EB<LOQ
Trichloroethene 2690 | pg/L J SD<LCL
13Q3CG039-IW023983-GW-0 | SW8260C | Chloroform 0.69 | pg/L B EB<LOQ
13Q3CG039-IW024550-GW-0 | SW8260C | Acetone 1.28 | pg/L B EB<LOQ
13Q3CG039-IW02-4551-GW-0 | SW8260C | Chloroform 1.14 | pg/L B EB<LOQ
13Q3CG039-IW02-4551-GW-1 | SW8260C | Chloroform 1.22 | pg/L B EB<LOQ
13Q3DA085-AP3468-GW-0 RSK-175 Methane 0.0376 | pg/L B EB<LOQ
Methane 0.0376 | ng/L B TB<LOQ
SW8260C | Acetone 0.85 | pg/L B EB>LOQ
13Q3DA085-AP3534-GW-0 RSK-175 Methane 0.0214 | pg/L B EB<LOQ
Methane 0.0214 | pg/L B TB<LOQ
SW8260C | Acetone 1.29 | pg/L B EB>LOQ
13Q3DA085-AP3774-GW-0 RSK-175 Methane 0.042 | png/L B EB<LOQ
Methane 0.042 | pg/L B TB<LOQ
13Q3DA085-AP3870-GW-0 RSK-175 Methane 0.031 | pg/L B EB<LOQ
Methane 0.031 | pg/L B TB<LOQ
13Q3DA085-AP3871-GW-0 SW8260C | Acetone 0.76 | pg/L B EB>LOQ
13Q3DA085-AP3893-GW-0 RSK-175 Methane 0.176 | png/L B EB<LOQ
SW6010B | Iron, dissolved 38 ng/L B EB<LOQ
13Q3DA085-AP4341-GW-0 AK102/103 | TPH-diesel 39.1 | pg/L B EB<LOQ
TPH-diesel 39.1 | ug/L B LB<LOQ
RSK-175 Methane 0.0418 | pg/L B EB<LOQ
Methane 0.0418 | pg/L B TB<LOQ
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Table H-3: Validation Flags
Final Validation | Validation
Native ID Method Analyte Result | Units Flag Reason
13Q3DA085-AP4341-GW-1 AK102/103 | TPH-diesel 32,6 | pg/L B EB<LOQ
TPH-diesel 32,6 | pg/L B LB<LOQ
RSK-175 Methane 0.0356 | ng/L B EB<LOQ
Methane 0.0356 | pg/L B TB<LOQ
SW8260C | Acetone 0.54 | pg/L B EB>LOQ
13Q3DA085-AP4342-GW-0 RSK-175 Methane 025 | pg/L B EB<LOQ
Methane 0.25 | ng/L B LB<LOQ
Methane 025 | pg/L B TB<LOQ
SW6010B Manganese, dissolved 2.84 | pg/L B EB<LOQ
Manganese, dissolved 2.84 | ng/L B LB<LOQ
13Q3DA085-AP4411-GW-0 SW6010B | Iron, dissolved 81.1 | pg/L B EB<LOQ
SW8260C Toluene 0.81 | pg/L B EB<LOQ
13Q3DA085-R0OI-4413-0 SW8260C | Acetone 441 | pg/L B EB<LOQ
AP-4413-13-0830-0 E353.2 Nitrate/nitrite-N 348 | mg/L J MS<LCL
E376.2 Sulfide 0.017 | mg/L J HTa>UCL
RSK-175 Methane 0.136 | pg/L B EB<LOQ
Methane 0.136 | pg/L B TB<LOQ
SW6010B | Manganese, dissolved 0.387 | png/L B EB<LOQ
Manganese, dissolved 0.387 | png/L B LB<LOQ
SW9060 Total organic carbon 0.478 | mg/L B EB<LOQ
Total organic carbon 0.478 | mg/L B LB>LOQ
AP-4413-13-0830-1 E376.2 Sulfide 0.0142 | mg/L uJ HTa>UCL
RSK-175 Methane 0.184 | pg/L B EB<LOQ
Methane 0.184 | pg/L B TB<LOQ
SW6010B Manganese, dissolved 0.601 | pg/L B EB<LOQ
Manganese, dissolved 0.601 | pg/L B LB<LOQ
SW9060 Total organic carbon 0.482 | mg/L B EB<LOQ
Total organic carbon 0.482 | mg/L B LB>LOQ

Notes:

pg/L = microgram(s) per liter
mg/L = milligram(s) 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
Hta>UCL = Analytical holding time exceeded

LB<LOQ = Laboratory blank concentration less than the limit of quantitation
LB>LOQ = Laboratory blank concentration greater than the limit of quantitation

MS<LCL = Matrix spike recovery less than the lower control limit

SD<LCL = Matrix spike duplicate recovery less than the lower control limit

TB<LOQ = Trip blank concentration less than the limit of quantitation
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Attachment H-1: Samples Associated with DQE

Sample ID Collection Date Sample Type Matrix
13Q3CG039-EB01-GW-0 19-Aug-13 EB Water
13Q3CG039-GWEBO01 23-Aug-13 EB Water
13Q3CG039-IW02-4551-GW-0EB 19-Aug-13 EB Water
13Q3DA085-EB01-GW-0 26-Aug-13 EB Water
13Q3DA085-EB02-GW-0 30-Aug-13 EB Water
13Q3CG039-AP3748-GW-1 23-Aug-13 FD Groundwater
13Q3CG039-AP4550-GW-1 16-Aug-13 FD Groundwater
13Q3CG039-I1W02-4551-GW-1 19-Aug-13 FD Groundwater
13Q3DA085-AP4341-GW-1 27-Aug-13 FD Groundwater
AP-4413-13-0830-1 26-Aug-13 FD Groundwater
13Q31W-01-4413-GW-0 26-Aug-13 N Groundwater
13Q3CG039-AP3747-GW-0 20-Aug-13 N Groundwater
13Q3CG039-AP3748-GW-0 23-Aug-13 N Groundwater
13Q3CG039-AP3983R-GW-0 15-Aug-13 N Groundwater
13Q3CG039-AP4344-GW-0 23-Aug-13 N Groundwater
13Q3CG039-AP4353-GW-0 20-Aug-13 N Groundwater
13Q3CG039-AP4550-GW-0 16-Aug-13 N Groundwater
13Q3CG039-AP4551-GW-0 15-Aug-13 N Groundwater
13Q3CG039-AP5246-GW-0 23-Aug-13 N Groundwater
13Q3CG039-AP5683-GW-0 22-Aug-13 N Groundwater
13Q3CG039-IW013983-GW-0 16-Aug-13 N Groundwater
13Q3CG039-IW014550-GW-0 16-Aug-13 N Groundwater
13Q3CG039-IW014551-GW-0 16-Aug-13 N Groundwater
13Q3CG039-1W023983-GW-0 16-Aug-13 N Groundwater
13Q3CG039-IW024550-GW-0 16-Aug-13 N Groundwater
13Q3CG039-IW02-4551-GW-0 19-Aug-13 N Groundwater
13Q3DA085-AP3468-GW-0 28-Aug-13 N Groundwater
13Q3DA085-AP3468-GW-0RE 23-Sep-13 N Groundwater
13Q3DA085-AP3534-GW-0 28-Aug-13 N Groundwater
13Q3DA085-AP3774-GW-0 29-Aug-13 N Groundwater
13Q3DA085-AP3870-GW-0 29-Aug-13 N Groundwater
13Q3DA085-AP3871-GW-0 28-Aug-13 N Groundwater
13Q3DA085-AP3893-GW-0 28-Aug-13 N Groundwater
13Q3DA085-AP4341-GW-0 27-Aug-13 N Groundwater
13Q3DA085-AP4342-GW-0 26-Aug-13 N Groundwater
13Q3DA085-AP4411-GW-0 29-Aug-13 N Groundwater
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Long-Term Monitoring And Treatability Study — 2013 Data Quality Evaluation Report June 2014
Attachment H-1: Samples Associated with DQE
Sample ID Collection Date Sample Type Matrix

13Q3DA085-ROI-4413-0 26-Aug-13 N Groundwater
AP-4413-13-0830-0 26-Aug-13 N Groundwater
13Q3CG039-GWTBO1 20-Aug-13 B Water
13Q3CG039-TB01-GW-0 15-Aug-13 B Water
13Q3DA085-TB01-GW-0 27-Aug-13 TB Water
13Q3DA085-TB0O1-GW-0 26-Aug-13 B Water

Notes:

EB = equipment blank

FD= field duplicate

N = primary sample

TB = trip blank
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/12/2013
CS Report Name ReportDate  8/27/2013
Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M2526
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 4.1C.

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:

Sample 1D 13Q3CG039-1W02-4551-GW-01 on chain of custody is 13Q3CG039-1W02-4551-GW-1 on
container labels. Sample logged in and analyzed as 13Q3CG039-1W02-4551-GW-1.

Sample 13Q3CG039-1W02-4551-GW-1 was labeled as 13Q3CG039-1W02-4551-GW-0FD. Sample
logged in and analyzed as 13Q3CG039-1W02-4551-GW-1.

Chain of custody requested Method E375.4 for sulfate. Sampled logged in and analyzed for sulfate by
E300.0.

MS/MSD analysis requested for Method E310.1 was not logged in and analyzed; MS/MSD analysis is not
typical for this method.

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

Comments:
All data are 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?
® Yes O No O NA (Please explain.) Comments:
E300.0:
Chloride detected in the EB and CCB.
E300.0M:

Acetic acid detected in the EB.
MS/MSD RPD exceedance.
E310.1:

Target analytes detected in the EB.
E353.2:

No items of interest.

E376.2:

No items of interest.

RSK-175:

Methane detected in the RB and TB.
FD RPD exceedance.

SW6010B:

Target analyte detected in the EB.
SW7470A:

No items of interest.

SW9060:

TOC detected in the EB.
SW8260C:

Target analytes detected in the EB.
CCV recovery exceedance.
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¢. 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 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:

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 PQLs less than the Cleanup Level or the minimum required detection level for the
project?
O Yes O No @ NA (Please explain.) Comments:

For comparison to cleanup levels, see site-specific report.

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

All data are usable as qualified.

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: Alkalinity for E310.1.

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

13Q3CG039-AP3983R-GW-0, 13Q3CG039-AP4550-GW-0, 13Q3CG039-AP4550-GW-1, 13Q3CG039-
AP4551-GW-0

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

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:

No data affected, associated samples detected greater than five times the blank concentration. ‘
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 qualified. ‘

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

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:

13Q3CG039-AP3983R-GW-0, 13Q3CG039-AP4550-GW-0, 13Q3CG039-AP4550-GW-1, 13Q3CG039-
AP4551-GW-0

v. Data quality or usability affected? (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.

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

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

These samples were out of control for RSK-175: Methane (13Q3CG039-AP4550-GW-0, %RPD 199.64 vs
30), Methane (13Q3CG039-AP4550-GW-1, %RPD 199.64 vs 30), associated sample results were
flagged J.

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 for E300.0.
These analytes had Equipment Blank detects: Acetic Acid for E300.0M.
These analytes had Equipment Blank detects: Alkalinity for E310.1.
These analytes had Equipment Blank detects: Methane for RSK-175.
These analytes had Equipment Blank detects: Dissolved Manganese for SW6010B.

These analytes had Equipment Blank detects: Acetone, Chloroform, Trichloroethene, Toluene for
SW8260C.

These analytes had Equipment Blank detects: Total Organic Carbon for SW9060.
ii. If above PQL, what samples are affected?

13Q3CG039-AP3983R-GW-0, 13Q3CG039-AP4550-GW-0, 13Q3CG039-AP4550-GW-1, 13Q3CG039-
AP4551-GW-0, 13Q3CG039-1W013983-GW-0, 13Q3CG039-1W014550-GW-0, 13Q3CG039-1W014551-
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GW-0, 13Q3CG039-1W023983-GW-0, 13Q3CG039-1W024550-GW-0, 13Q3CG039-IW02-4551-GW-0,
13Q3CG039-1W02-4551-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 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:

Chloride was detected in a continuing calibration blank for Method E300.0. Associated samples
13Q3CG039-AP3983R-GW-0, 13Q3CG039-AP4550-GW-0, 13Q3CG039-AP4550-GW-1, 13Q3CG039-
AP4551-GW-0 were detected greater than five times the blank concentration and were not qualified.

The recovery of chloroethane was greater than the upper control limit in a continuing calibration
verification for Method SW8260C. Associated samples 13Q3CG039-AP3983R-GW-0, 13Q3CG039-
AP4550-GW-0, 13Q3CG039-AP4550-GW-1, 13Q3CG039-AP4551-GW-0, 13Q3CG039-1W013983-GW-
0, 13Q3CG039-1W014550-GW-0, 13Q3CG039-1W014551-GW-0, 13Q3CG039-1W023983-GW-0,
13Q3CG039-1W024550-GW-0, 13Q3CG039-1W02-4551-GW-0, 13Q3CG039-1W02-4551-GW-1 were
nondetect and no data were qualified.

Matrix:

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit:
TCE (13Q3CG039-1W014551-GW-0, SD 69% LCL =70 UCL = 130) for SW8260C. Associated
detected result flagged "J".

The RPD of formic acid was greater than criteria in the MS/MSD set of sample 13Q3CG039-AP4550-GW-
0 for Method E300.0M. The associated nondetected result was not qualified.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/12/2013
CS Report Name ReportDate  9/24/2013
Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M2594
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 4.2C and 4.8C.

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:

No discrepancies.

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

Comments:
All data are 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?
® Yes O No O NA (Please explain.) Comments:

SW8260C:

No items of interest.
RSK-175:

No items of interest.
SW6010B:

No items of interest.
E300.0:

No items of interest.
E353.2:

No items of interest.

¢. 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 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?

O Yes ® No O NA (Please explain.) Comments:
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Samples 13Q3CG039-AP3747-GW-0 and 13Q3CG039-AP4353-GW-0 were analyzed one day outside of
holding time for Method SW8260C. Associated detected results were qualified as estimated and flagged
“J”; associated nondetected results were qualified as estimated and flagged “UJ”.

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 comparison to cleanup levels, see site-specific report. ‘

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

All data are usable as qualified. ‘

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: Manganese, dissolved for SW6010B. ‘

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

13Q3CG039-AP3747-GW-0, 13Q3CG039-AP3748-GW-0, 13Q3CG039-AP3748-GW-1, 13Q3CG039-
AP4344-GW-0, 13Q3CG039-AP4353-GW-0, 13Q3CG039-AP5246-GW-0, 13Q3CG039-AP5683-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 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 as qualified. ‘

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:

13Q3CG039-AP3747-GW-0, 13Q3CG039-AP3748-GW-0, 13Q3CG039-AP3748-GW-1, 13Q3CG039-

AP4344-GW-0, 13Q3CG039-AP4353-GW-0, 13Q3CG039-AP5246-GW-0, 13Q3CG039-AP5683-GW-0

v. Data quality or usability affected? (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.

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
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@ 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?

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

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

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

ii. If above PQL, what samples are affected?

13Q3CG039-AP3747-GW-0, 13Q3CG039-AP3748-GW-0, 13Q3CG039-AP3748-GW-1, 13Q3CG039-
AP4344-GW-0, 13Q3CG039-AP4353-GW-0, 13Q3CG039-AP5246-GW-0, 13Q3CG039-AP5683-GW-0

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

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.

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 11/12/2013
CS Report Name ReportDate  9/27/2013
Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M2615
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 5.7C.

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:

Metals bottles received for samples AP-4414-14-0830-0, AP-4414-14-0830-0MS, AP-4414-14-0830-
OMSD, AP-4414-14-0830-1 are mislabeled. All sample IDs start with 13Q3DA085 on bottle. Samples
logged in and analyzed per the chain of custody.

Sulfide bottle received for sample AP-4414-14-0830-0 is mislabeled. Sample ID starts with 13Q3DA085
on bottle. Sample logged in and analyzed per the chain of custody.

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

Comments:
All data are 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?
@ Yes O No O NA (Please explain.) Comments:
SW9060:
No items of interest.
E310.1:
No items of interest.
E376.2:

Holding Time(s):

E376.2: Samples were analyzed outside of holding time.
SW8260C:

No items of interest.

RSK-175:

No items of interest

SW6010B:

No items of interest.

E300.0M:

No items of interest.

E300.0:

No items of interest.

E353.2:

Matrix Spike/Matrix Spike Duplicate(s):

E353.2: MS recovery of Nitrate/Nitrite-N (88%) in AP-4413-13-0830-0MS did not meet acceptance
criteria of 90-110%.

¢. Were all corrective actions documented?

@ Yes O No O NA (Please explain.) Comments:
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d. What is the effect on data quality/usability according to the case narrative?
Comments:

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

Samples AP-4413-13-0830-0 and AP-4413-13-0830-1 were analyzed two days outside of holding time for
Method E376.2. Associated detected results were qualified as estimated and flagged “J”; associated
nondetected results were qualified as estimated and flagged “UJ”.

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 comparison to cleanup levels, see site-specific report.

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

All data are usable as qualified.

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: Lactic Acid for E300.0M.
These analytes had Method Blank detects: Methane for RSK-175.
These analytes had Method Blank detects: Manganese, dissolved for SW6010B.

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

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

13Q3DA085-AP4342-GW-0, AP-4413-13-0830-0, AP-4413-13-0830-1
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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:

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 qualified. ‘
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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:

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:

13Q3DA085-AP4342-GW-0, AP-4413-13-0830-0, AP-4413-13-0830-1

v. Data quality or usability affected? (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.
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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?
O Yes @ No O NA (Please explain.) Comments:
These analytes had Equipment Blank detects: Chloride for E300.0.
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, Tetrachloroethene, Toluene for SW8260C.

These analytes had Equipment Blank detects: Total Organic Carbon for SW9060.
ii. If above PQL, what samples are affected?

13Q31W-01-4413-GW-0, 13Q3DA085-AP4342-GW-0, 13Q3DA085-R0OI1-4413-0, AP-4413-13-0830-0,
AP-4413-13-0830-1

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 the blank concentration and non-detects
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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 recovery less than the lower control limit:

Nitrate/Nitrite-N (AP-4413-13-0830-0, %R = 88 LCL 90 UCL =110) for E353.2. Associated detected
result flagged "J".
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 11/12/2013
CS Report Name ReportDate  9/20/2013
Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M2646
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:
Sample 13Q3DA085-AP3468-GW-0 for Method E376.1 was incorrectly preserved. Sample analysis was
canceled.
e. Data quality or usability affected? (Please explain)
Comments:
All data are 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?
@ Yes O No O NA (Please explain.) Comments:
SW8260C:
No items of interest.
RSK-175:
No items of interest.
AK101:
No items of interest.
AK102/103:
No items of interest.
SW6010B:
No items of interest.
E300.0:
No items of interest.
E353.2:
No items of interest.
c. 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 qualified.

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

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

For comparison to cleanup levels, see site-specific report.

e. Data quality or usability affected? (Please explain)
Comments:
All data are usable as qualified.

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-Diesel for AK102/103.

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

13Q3DA085-AP4341-GW-0, 13Q3DA085-AP4341-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:
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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 qualfied. ‘

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:

All data are usable as qualfied.

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:

13Q3DA085-AP3468-GW-0, 13Q3DA085-AP3534-GW-0, 13Q3DA085-AP3774-GW-0, 13Q3DA085-
AP3870-GW-0, 13Q3DA085-AP3871-GW-0, 13Q3DA085-AP3893-GW-0, 13Q3DA085-AP4341-GW-0,
13Q3DA085-AP4341-GW-1, 13Q3DA085-AP4411-GW-0,

v. Data quality or usability affected? (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.

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

Version 2.7 Page 5 of 6 01/10



@ 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?

O Yes @ No O NA (Please explain.) Comments:
These analytes had Equipment Blank detects: TPH-Diesel, TPH-Oil for AK102/103.
These analytes had Equipment Blank detects: Chloride, Sulfate for E300.0.
These analytes had Equipment Blank detects: Methane for RSK-175.
These analytes had Equipment Blank detects: Iron, dissolved for SW6010B.
These analytes had Equipment Blank detects: Acetone, Toluene for SW8260C.

ii. If above PQL, what samples are affected?

13Q3DA085-AP3468-GW-0, 13Q3DA085-AP3534-GW-0, 13Q3DA085-AP3774-GW-0, 13Q3DA085-
AP3870-GW-0, 13Q3DA085-AP3871-GW-0, 13Q3DA085-AP3893-GW-0, 13Q3DA085-AP4341-GW-0,
13Q3DA085-AP4341-GW-1, 13Q3DA085-AP4411-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 the blank concentration 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 11/12/2013
CS Report Name ReportDate  10/3/2013
Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number M2839
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:
Sample received at 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.?

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

E353.2:
COC handwritten.

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

Comments:
All data are 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?
@ Yes O No O NA (Please explain.) Comments:
E353.2:
No items of interest.
c. 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 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:

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 O No @ NA (Please explain.) Comments:

For comparison to cleanup levels, see site-specfic report.

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

All data are usable as qualified.

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 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)

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

No organics reported.

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 qualified. ‘

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

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

No organics reported.

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)

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

No organics reported.
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 organics reported. ‘

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

All data are usable as qualified. ‘
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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O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

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)

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

iii. All results less than PQL?

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

No volatiles reported.

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

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

No volatiles 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 included, resample only.
ii. Submitted blind to lab?

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

No FD included, resample only.

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 included, resample only.

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 included, resample only.

f. Decontamination or Equipment Blank (if applicable)
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@® Yes

O No

O NA (Please explain.)

i. All results less than PQL?

@® Yes

O No

O NA (Please explain.)

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 other flags applied.
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