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EXECUTIVE SUMMARY

This Site Characterization Report describes the activities and findings of the 2016 site
characterization (SC) activities conducted at the Alaska Army National Guard (AKARNG)
Federal Scout Readiness Center (FSRC) in Gambell, Alaska. This work was performed by
Eagle Eye Electric, Limited Liability Company (Eagle Eye), a subsidiary of Bering Straits
Native Corporation, for AKARNG under Contract No. W91ZRU-15-C-0013.

The primary objective of the SC effort was to fill data gaps and define the nature and extent
of groundwater contamination at the facility. A secondary objective included the
development of cleanup levels that will allow unrestricted future use (if needed). However,
cleanup levels were previously established and approved by the Alaska Department of
Environmental Conservation (ADEC) as part of the 2011 data gap analysis performed by
CH2MHill (CH2MHill 2013). Data collected as part of the SC will be combined with
historical information in order to develop a Decision Document for the facility.

Groundwater Well Installation and Monitoring

Eagle Eye installed and sampled seven groundwater monitoring wells (MW-1, MW-2, MW-
3, MW-4, MW-5, MW-6, and MW-7) at the Gambell FSRC between June 29 and July 2, 2016.
Water was observed from 6.7 to 8.4 feet below ground surface (bgs) during monitoring
well installation. Each of the monitoring wells was installed to approximately 10 feet bgs.
After the monitoring wells were developed, groundwater samples were collected from each
well and analyzed for gasoline-range organics; diesel-range organics (DRO); residual-range
organics; benzene, toluene, ethylene, xylenes, and polycyclic aromatic compounds by an
offsite laboratory.  The groundwater sample collected from MW-2 contained a
concentration of DRO of 14 milligrams per liter (mg/L) and a concentration of naphthalene
of 0.011 mg/L, which are greater than the respective ADEC Title 18 Alaska Administrative
Code Chapter 75 Section 345 Table C cleanup levels of 1.5 mg/L and 0.0017mg. All other
results were less the ADEC cleanup levels. Data collected as part of the 2016 SC effort also
corroborates that groundwater flow direction at the site is to the north-northwest.

Recommendations

Data collected from site groundwater in 2011 and 2016 indicates that concentrations of
DRO are present above the ADEC groundwater cleanup level. It is recommended that long-
term groundwater monitoring be conducted on a regular basis to determine if additional
actions need to be considered for site groundwater.

Contract No. W91ZRU-15-C-0013 DERP vii
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1.0INTRODUCTION

This Site Characterization Report (SCR) describes the site characterization (SC) activities
performed at the Gambell Federal Scout Readiness Center (FSRC) in 2016. The work
described in this SCR was performed by Eagle Eye Electric, Limited Liability Company
(Eagle Eye), a subsidiary of Bering Straits Native Corporation, for the Alaska Army National
Guard (AKARNG) under Contract W91ZRU-15-C-0013. The work was performed in
accordance with Alaska Department of Environmental Conservation (ADEC) regulations
contained within the Alaska Administrative Code (AAC), Title 18, Chapter 75 (18 AAC 75)
as revised through April 6, 2016 (ADEC 2016b); ADEC’s Site Closure/Cleanup Complete
Memorandum (ADEC 2016a); ADEC’s Field Sampling Guidance (ADEC 2016c); ADEC’s
Monitoring Well Guidance (ADEC 2013); contract documents including the task Scope of
Work provided in the Performance Work Statement; and local, state, and federal
regulations and laws.

1.1 Project Objectives

The primary objective of the SC effort was to fill data gaps and define the nature and extent
of groundwater contamination at the facility. A secondary objective included the
development of cleanup levels that will allow unrestricted future use (if needed). However,
cleanup levels were previously established and approved by the ADEC as part of the 2011
data gap analysis performed by CH2ZMHill (CH2ZMHill 2013). Data collected as part of the SC
will be combined with historical information in order to develop a Decision Document for
the facility.

1.2 Site Characterization Report Organization

This SCR outlines activities performed to meet the project objectives at the Gambell FSRC.
The SCR is organized into the following sections:

e Section 1: Introduction. The introduction presents an overview of the SC activities,
including the project objectives, SCR organization, and regional setting and site
background information.

e Section 2: Regulatory Framework. This section summarizes the regulations and the
groundwater cleanup levels applicable to this project.

e Section 3: Site Characterization Field Activities. This section describes the field
methods used to install monitoring wells, collect groundwater samples, decontaminate
equipment, and manage the investigation-derived waste.

e Section 4: Analytical Sample Results. This section summarizes and discusses the
groundwater sample results and presents the data validation.

e Section 5: Conclusions and Recommendations. This section presents the conclusions
and recommendations for the FSRC

e Section 6: References. Lists the sources referenced in the SCR.

Contract No. W91ZRU-15-C-0013 DERP 1
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1.3 Site Description and Background

This section summarizes the site location, climate, and environmental characteristics of
Gambell, as well as the previous investigations performed at the Gambell FSRC. This
information was obtained from the following sources:

e 2006 Site Investigation (Hoefler 2008)
e 2011 Gambell Federal Scout Readiness Center Data Gap Investigation (DGI) Report
(CH2MHill 2013)

The ADEC Hazard ID number for the Gambell FSRC is 4276; the ADEC file number is
660.38.007.

1.4 Site Location and Characteristics

The City of Gambell is located on a gravel spit on the northwestern tip of Saint Lawrence
[sland in the Bering Sea, 36 miles from the coast of Siberia (Figure 1). This area is situated
on 10.9 square miles of land and 19.5 square miles of water. Troutman Lake, located south
of the city, is separated from the Bering Sea by a narrow gravel spit. The level of the lake is
approximately 2 feet above sea level. Sevuokuk Mountain lies approximately 1 mile to the
east of the city, rising to an elevation of 614 feet above sea level. The topography of the area
is relatively flat.

The climate is maritime with continental influences in winter. Precipitation falls 300 days
of the year with an annual precipitation of 17.6 inches and an average annual snowfall of
70.5 inches (Western Regional Climate Center [WRCC] 2015). Average summer
temperatures range from 34 to 49.5 degrees Fahrenheit (°F) while average winter
temperatures range from -2.5 to 12.1 °F (WRCC 2015).

1.5 Gambell FSRC Property

The Gambell FSRC property is owned by Sivugaq Incorporated and is licensed to the Alaska
AKARNG until June 30, 2020, with a 30-year renewal option. It is approximately % mile
northeast of the Gambell Airport. The facility is used as an office for the Native Corporation
and for dry storage. The FSRC is located at latitude 63.7783386 degrees north and
longitude -171.3400335 degrees west, based on the 1984 (revised 2004) World Geodetic
System datum, and within Section 03 of Township 20 S, Range 67 W of the Kateel River
Meridian. Gambell is located within the Cape Nome Recording District.

The Gambell FSRC is an inoperable scout readiness center. It currently contains the
following:

e A 20- by 60-foot, prefabricated scout readiness center known as the Old FSRC,
which was built around 1970

e A 30- by 40-foot, prefabricated scout readiness center known as the New FSRC,
which was built in 1979 and attached to the Old FSRC with an enclosed walkway

Contract No. W91ZRU-15-C-0013 DERP 2
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e Two 1,500-gallon, double-walled aboveground storage tanks (AST) near the
southeastern corner of the New FSRC building, west of the storage van, and two
beside the northwestern corner of the Old FSRC building

e An 8- by 20-foot storage van east of the New FSRC building
e A 12-by 12-foot, metal storage shed, along the western property boundary
e A hazardous materials storage locker at the northwestern corner of the New FSRC

The Gambell FSRC previously contained:

e A 3,000-gallon, single walled heating oil AST
e An 8- by 12-foot, wooden storage shed, along the western property boundary

Site features are presented in Figure 1.
1.5.1 Geology

The dominant soil lithologies underlying the Gambell area are unconsolidated, poorly to
well-sorted gravels with sand and poorly to well-sorted sand with gravels. Gravels are
underlain by bedrock. The bedrock beneath Gambell consists of granitic Cretaceous
plutonic rocks.

1.5.2 Surface Water

There are no surface water features at the site; however, there are three major surface
water features in the area (Bering Sea, Kittilngook Bay, and Troutman Lake). Troutman
Lake, the nearest body of surface water, is approximately 1,200 feet south of the site. The
lake water is considered slightly brackish because of influences from the Bering Sea (U.S.
Army Corps of Engineers [USACE] 2005). Surface water flow direction from the site is
estimated to be toward the north, with localized variations because of mounded gravel.

1.5.3 Hydrogeology and Drinking Water

Permafrost is commonly encountered at depths ranging from 3 to 15 feet below ground
surface (bgs). Historical data from two former water wells in Gambell suggested that the
shallow permafrost was “seasonal” in nature (CH2MHill 2013). A 1985 investigation found
permafrost to be discontinuous throughout the area. Where present, it was found between
7 to 10 feet bgs. Further investigations in 1992 indicated that permafrost is discontinuous
nearest the sea and becomes continuous as you move south and east across the gravel spit
toward the bluff. Shallow permafrost near the bluff was shown to vary seasonally in its
distance from the bluff, therefore controlling the volume of the shallow drinking water
aquifer at the base of the bluff. Permafrost was not encountered in any of the borings
advanced in 2016.

Groundwater resources at Gambell are limited (CH2ZMHill 2013). During the 2016 data gap
investigation, groundwater was encountered at the FSRC from 6.7 to 8.4 feet bgs and
groundwater flow direction was established to the north-northwest. The village water well

Contract No. W91ZRU-15-C-0013 DERP 3
Gambell Site Characterization Report



provides the water for the town. Groundwater from the central spit area is often saline,
difficult to recover in usable quantities, and is located in an active lens over permafrost.

The lack of shallow permafrost near the sea and the presence of saline groundwater were
noted in two well logs from the Alaska Department of Natural Resources. One well was
located about 1,000 feet west of the armory, in the old village site and the other well was
located about 750 feet northwest of the armory, next to the former elementary school. In
the units above the screened interval, both wells penetrated seasonally frozen gravel inter-
layered with thawed gravel. Both wells were abandoned due to poor water quality or low
discharge rates. Groundwater for the new school and village is obtained from a shallow
aquifer at the base of the bluff, located approximately 2,000 feet east of the armory. This
aquifer occurs in a thaw bulb in the permafrost at the base of Sevuokuk Mountain.
Although groundwater at the Gambell FSRC is not a current source or likely future source
of drinking water, a drinking water determination per Title 18 Alaska Administrative Code
(AAC) 75.350 has not been prepared or approved for the facility.

1.6 Data Gap Analysis and Previous Investigations

The only known contamination at the Gambell FSRC stems from an estimated 3,000-gallon
spill of heating oil from a single-walled aboveground storage tank (AST) in 1983. The AST
has since been removed. Due to the high permeability, well-drained, gravelly soils beneath
the tank, the fuel likely moved downward to the permafrost, which is less than 10 feet
below ground surface (bgs). The AKARNG conducted site inspections in 1990 and 1997
that identified stained soil at the 1983 spill location. In addition, several other surface
stains and potential spill sources were identified (AKARNG 1990, 1997, 2003). No removal
actions have been conducted to date. Sections 1.6.1 and 1.6.2 summarize the most recent
data collected in 2006 and 2011. Figure 2 presents the site features as well as the previous
and recent 2016 soil and groundwater sample locations.

1.6.1 2006 Site Investigation

In 2006, Hoefler Consulting Group (Hoefler) collected and analyzed soil samples to
investigate areas where past spills, past staining, and current staining had been reported or
observed. Due to the coarse nature of the soil, the boring walls repeatedly collapsed.
Therefore, the crew used temporary polyvinyl chloride (PVC) tubes to stabilize the boring
walls in order to facilitate sample collection from depths greater than 1 foot bgs.
Delineation samples were analyzed for diesel-range organics (DRO) and residual-range
organics (RRO). Source area and near source area samples were analyzed for DRO, RRO,
gasoline-range organics (GRO), benzene, toluene, ethylbenzene, and xylenes (BTEX), and
total organic carbon (TOC). The data indicated concentrations of DRO above the ADEC
Method Two soil cleanup level in four locations 1) north of the existing 1,500-gallon ASTs
belonging to the old FSRC; 2) along the western edge of the old FSRC; 3) at the former
snowmachine storage area; and 4) west of the Old FSRC ASTs, approximately where the
former 3,000-gallon AST was situated (Hoefler 2008). No other analytes were detected
above cleanup levels in site soil. However, it is important to note that soil samples could
not be collected deeper than 3.5 feet bgs near the location of the 1983 heating oil spill. In
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addition, groundwater samples were not collected because groundwater was not
encountered at the depth of refusal (6.5 feet bgs) of the hand-driven groundwater
monitoring probe.

Background samples were also collected and analyzed for DRO, RRO, and TOC to calculate
alternative cleanup levels (ACLs). Based on this data, an ACL of 280 milligrams per
kilogram (mg/kg) was calculated for DRO (Hoefler 2008). Unfortunately, insufficient data
were collected to fully define the volume of contaminated soil above the ACL. However, the
volume appears to be relatively small because the maximum detected concentrations were
close to the ACL. Figure 2 presents the 2006 sample locations and exceedances.

1.6.2 2011 Data Gap Analysis

In 2011, CH2MHill performed a DGI to ensure that the AKARNG had all of the
environmental data necessary to conduct remedial actions at the Gambell FSRC to allow
divesture of the leased property without the use of institutional controls. The analysis
included a review of background information, a summary of previous investigations, an
updated conceptual site model (CSM), and data collection and analysis of the 2006 and
2011 field efforts. The DGI field work included the collection of soil samples from 13 soil
boring locations and groundwater samples from 10 groundwater monitoring well
locations. All soil samples were analyzed for DRO; a subset of samples was also analyzed
for BTEX, polycyclic aromatic hydrocabons (PAH), extractable petroleum hydrocarbons
(EPH), and volatile petroleum hydrocarbons (VPH). All groundwater samples were
analyzed for DRO; one sample was also analyzed for BTEX, PAHs, EPH, and VPH.
Concentrations of DRO exceeded the ADEC Method Two soil cleanup level in two soil
borings and the ADEC groundwater cleanup level in three of the sampled wells in 2011.
The maximum concentration of DRO detected in site soil was 600 mg/kg; the maximum
detected concentration in site groundwater was 33 milligrams per liter (mg/L). No other
analytes were detected above cleanup levels in either site soil or groundwater. Figure 2
presents the 2011 sample locations and exceedances.

Based on all available data, including data collected in 2006 and 2011, an assessment of the
cumulative risk was not required. However, cumulative risk for the site was assessed using
the ADEC-approved hydrocarbon risk calculator (HRC). Results of the assessment indicate
a cumulative carcinogenic cancer risk at 6 x 107 and a hazard index (HI) of 0.07 for
cumulative non-carcinogenic risk. These results are less than the regulatory limits of 1 x
10-> and 1, respectively.

The ADEC-approved HRC was also used to assess risk of petroleum hydrocarbons in soil.
The maximum site concentration for DRO of 600 mg/kg was used in the risk calculations.
The results of the assessment completed using the HRC showed that the risk for all
petroleum hydrocarbons was less than the HI of 1 (Hoefler 2008). Data inputs were used
to calculate a proposed ACL of 11,870 mg/kg for DRO.

The Report concluded that concentrations of DRO in soil exceed the ADEC Method 2
cleanup level, but not the proposed ACL of 11,870 mg/kg. The lateral extent of DRO-
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contaminated soil has been adequately delineated and appears to exist sporadically to the
northwest of the FSRC building. In addition, the existence of permafrost at approximately 7
to 9.5 feet bgs across the site limits the vertical extent of DRO-contaminated soil. DRO-
contaminated suprapermafrost groundwater appears to extend laterally to the northwest
corner of the FSRC property. However, it does not appear to be migrating offsite and
potentially contaminating the Bering Sea. Based on the data collected to date, the Report
recommended no further remedial action for either site soil or groundwater at Gambell
FSRC. ADEC requested further delineation of site groundwater to confirm offsite migration
is not occurring.
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2.0 REGULATORY FRAMEWORK

ADEC is the regulatory authority governing the cleanup of petroleum-contaminated soil
and groundwater at contaminated sites in Alaska. This SCR has been prepared in
accordance with ADEC’s Site Characterization Work Plan and Reporting Guidance for
Investigation of Contaminated Sites (ADEC 2009a). ADEC approval of the SCR will be
attached in Appendix E as part of the final Report.

The activities described in this SCR were conducted in accordance with 18 AAC 75, Oil and
Other Hazardous Substances Pollution Control (ADEC 2015). Other applicable ADEC
guidance documents include Site Closure/Cleanup Complete Memorandum (ADEC 2016a),
Field Sampling Guidance (ADEC 2016c), and Monitoring Well Guidance (ADEC 2013). Field
activities were overseen by a qualified environmental professional in accordance with 18
AAC 75.333 and the ADEC Field Sampling Guidance (ADEC 2016c).

Data quality was evaluated based on their precision, accuracy, representativeness,
completeness, and comparability. A thorough data quality review was conducted in
accordance with Environmental Laboratory Data and Quality Assurance Requirements
Technical Memorandum (ADEC 2009c). An ADEC Laboratory Data Review Checklist will be
completed for each laboratory data package (Appendix C).

2.1 Contaminants of Potential Concern in Groundwater and Applicable
Cleanup Levels

The primary contaminant of potential concern at the Gambell FSRC in site groundwater is
DRO. ADEC Groundwater Cleanup Levels per 18 AAC 75 apply to site groundwater. The
maximum detected concentrations of DRO compared to the cleanup level are presented in
Table 2-1.

TABLE 2-1: MAXIMUM DETECTED CONCENTRATIONS AND GROUNDWATER CLEANUP LEVELS

Maximum Detected Maximum Detected ADEC
Contaminant of : ; Concentration — Previous | Groundwater
: Concentration - 2016 Field Effort ;
Potential Concern Field Effort (Sample ID) Cleanup
(Sample ID)
Levelt
DRO 14 (16GAM02MW02) 33 (11GAMGWO007) 15
Notes:

1 18 AAC 88.345 Table C Cleanup Levels (ADEC 2016)
- All concentrations and cleanup levels are in mg/L
- DRO = diesel range organics
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3.0 SITE CHARACTERIZATION ACTIVITIES

The activities proposed in the Site Characterization Plan (SCP), Gambell FSRC, Gambell,
Alaska (Eagle Eye 2016) were performed at the Gambell FSRC in June and July 2016.
Sections 3.1 through 3.5 describe the field activities that were conducted to meet the
project objectives listed in Section 1.1. Appendix B includes the field forms from the field
effort.

3.1 Mobilization and Site Preparation

Eagle Eye and its drilling subcontractor, Discovery Drilling, along with the drilling
equipment and supplies, mobilized to Gambell on 28 and 29 June 2016 via commercial and
chartered aircraft.

Upon arrival at the FSRC, site preparation activities included locating the areas of interest,
clearing the site of obstacles and debris, identifying underground lines, marking the
drilling/groundwater well locations, and securing all necessary equipment prior to the
commencement of work.

3.2 Monitoring Well Installation

Seven permanent groundwater monitoring wells were installed on 30 June and 1 July 2016
to characterize potential groundwater contamination and to determine hydraulic gradient.
Monitoring wells locations were selected based on site conditions, previous soil and
groundwater sample results, and the determination of the site-specific groundwater flow
direction to further refine the nature and extent of contamination at the site as described in
the SCP (Eagle Eye 2016):

e 16GAMMWO1 was installed just east of former monitoring well 11GAMGWO006 and
south of former monitoring well 11GAMGWO007

e 16GAMMWO02 was installed south and west of previous detections of DRO in
groundwater (11GAMGWO006) and soil (GAM-SI-11) greater than the ADEC cleanup
levels

e 16GAMMWO3 was installed southwest of former monitoring well 11GAMGW001

e 16GAMMWO04 was installed northwest of former monitoring well 11GAMGWO001
and southeast of former monitoring well 11GAMGW008

e 16GAMMWO5 was installed northwest of former monitoring well 11GAMGWO007

e 16GAMMWO06 was installed north of the former monitoring well 11GAMGWO008 and
northeast of former monitoring well 11GAMGWO007

e 16GAMMWO7 was installed along the western edge of the property

One well could not be installed as planned; although several attempts were made near the
western edge of the Old FSRC, water was not observed in any of the soil cores in this area.
Additional attempts were restricted due to the presence of a buried electrical line. Outside
of this line, all prior results were less than cleanup levels for site soil and groundwater.

The seven monitoring wells were installed according to ADEC’s Monitoring Well Guidance
(ADEC 2013). Wells were installed using a Geoprobe drill and consisted of a 5-foot, 2-inch
nominal diameter 10-slot Schedule 40 PVC well screen connected to a 2-inch nominal
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diameter Schedule 40 PVC riser. Approximately 5 to 6 feet of 20-40 silica sand was placed
within the annulus followed by approximately 2 to 4 feet of bentonite above the sand to
serve as the annular space sealant. Each well was finished as a flush mounted well. Well
installations procedures are detailed in the Record of Well Construction logs (Appendix B).

3.3 Monitoring Well Development

Newly installed wells were developed following installation per ADEC approval (Appendix
E). The wells were developed by purging using a peristaltic pump. Wells were considered
developed after at least three borehole volumes of water had been removed and field
parameters stabilized, the maximum purge volume was achieved, or the well purged dry.
Well development procedures were recorded on the Well Development Data Sheets
(Appendix B). A summary for each well is presented in Table 3-1. Any equipment used for
multiple wells was decontaminated between each well as described in Section 3.5. Purge
water was accumulated in 5-gallon buckets for treatment with granular activated carbon
(GAC). See Section 3.6 for more details.

TABLE 3-1: WELL DEVELOPMENT STATUS

Well ID ‘ Tgﬁﬂg\é%h(]g € ‘ Development Status

MWO01 36.00 Maximum purge volume reached
MWO02 23.47 Maximum purge volume reached
MWO03 15.00 Purged dry
MWO04 41.95 Maximum purge volume reached
MWO05 30.00 Field parameters stabilized
MWO06 43.52 Maximum purge volume reached
MWO7 22.00 Maximum purge volume reached

Notes:

- Well IDs begin with “16GAM”

- L = liters

3.4 Monitoring Well Sampling

Newly installed wells were sampled after development was completed per ADEC approval
(Appendix E). A PID was used for air monitoring to analyze for volatile organic compounds
(VOC) in the breathing zone prior to opening the well or removing the well plug and
immediately after opening the well and removing the well plug. Depth to water was
measured using an interface probe.

Purging was conducted with ADEC Field Sampling Guidance (ADEC 2016c) and the US
Environmental Protection Agency (EPA) Low-Flow (Minimal Drawdown) Ground-Water
Sampling Procedure (EPA 1996).

Purging continued until water quality parameter stabilization was reached or the
maximum purge volume was achieved. Once the parameters stabilized or the maximum
purge volume was achieved, groundwater sampling commenced. Water was purged using
the pump directly into the sampling container. The flow rate was continually adjusted to
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attempt to ensure that the drawdown rate did not exceed 0.3 feet. Samples were collected
in the following order:

e BTEX

e GRO

e DRO/RRO
e PAHs

The vials for BTEX and GRO were filled slowly to prevent splashing and entrapment of air
bubbles. The bottles were filled until a meniscus formed. The cap was then secured and the
bottle inverted, tapped firmly, and checked for the presence of air bubbles. Following
completion of sampling, the pump was removed and the total depth of the well was
measured. Well sampling procedures were recorded on the Well Purge and Sampling Form
(Appendix B).

The following quality control samples were collected:

e Matrix spike and matrix spike duplicates (MS/MSD) (5% frequency)
e Field duplicates (10% frequency)
e Trip blanks (one per cooler for each VOC analysis including BTEX and GRO)

3.5 Decontamination Procedures

Reusable equipment (e.g., drill cutting shoes, drill stem augers) was decontaminated after
use and between each well. Non-reusable equipment was disposed of as investigation
derived waste (IDW) as described in Section 4.2.

Decontamination proceeded using brushes to scrub the drilling shoes with potable water,
deionized water, and Alconox detergent over a catch basin to minimize the spread of
contaminants.

3.6 Investigation Derived Wastes

Types of IDW included decontamination water, purge water, and well development water,
used personal protective equipment (PPE), and other debris. Wastewater was treated with
a GAC water filter system and discharged on site. No sheen was observed pre- or post-
treatment. Field observations during treatment were noted in the logbook to document the
condition of the discharged water.

Used PPE and other IDW solid waste was placed in plastic trash bags and disposed of as
non-hazardous waste in the local landfill.

3.7 Demobilization and Site Restoration

Following the completion of the well installation, development, and sampling activities, the
area surrounding each well was tamped down to meet the pre-existing terrain and grade.
Site personnel, remaining materials and supplies, departed from Gambell via regularly
scheduled and chartered aircraft on 2 July 2016.
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4.0 ANALYTICAL SAMPLE RESULTS

Seven groundwater samples plus one duplicate were collected from the seven newly
installed monitoring wells. The groundwater sample collected from MW-2 contained a
concentration of DRO at 14 mg/L, which exceeds the ADEC 18 AAC 75.345 Table C cleanup
level. In the same well, a concentration of naphthalene was also detected above cleanup
level. All other analytes were either non-detect or were less than the ADEC 18 AAC 75.345
Table C cleanup levels. Table 4-1 summarizes the sample that exceeded the ADEC
groundwater cleanup level in 2016. Appendix C presents the complete analytical data set.

TABLE 4-1: GROUNDWATER SAMPLE RESULTS

Analyte Monitoring Well Sample ’ Results (mg/L) ADEC Cleanup

ID e 1 ’ Date Level (mg/L)
DRO MW02 16GAM02MWO02 | 07/01/2016 14 15
Naphthalene | MWO02 16GAM02MWO02 | 07/01/2016 0.011 0.0017

Notes:

ADEC = Alaska Department of Environmental Conservation
DRO = diesel range organics
mg/L = milligrams per liter

4.1 Data Validation Summary

The laboratory analytical data packages and associated documentation records were
reviewed by a project chemist independent of the analytical laboratory and not directly
involved with the project. Laboratory analyses were conducted by the ADEC-approved
laboratory, ALS Environmental, located in Kelso, Washington. Table 4-2 provides the data
package summary.

TABLE 4-2: DATA PACKAGE SUMMARY
Data Package

Number R

K1607616 Water

Chain-of-custody (COC) documentation was maintained to track collection, shipment,
laboratory receipt, custody, and disposal of the samples. The ADEC Data Review Checklist
is included in Appendix C and the data quality review is summarized below. This data
quality review includes a review of the precision, accuracy, sensitivity, representativeness,
comparability, and completeness of analytical results generated for the sampling activities
conducted at the Gambell FSRC.

Data quality issues requiring results to be qualified are identified in the following sections.
Any potential bias resulting from quality issue identified by the data qualifier is discussed
and where possible, direction of bias is indicated (+/-).
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4.1.1 Analytical Methods

Table 4-3 presents the analytical methods performed on the project samples.

TABLE 4-3: ANALYTICAL METHODS

Analyte Analytical Method Matrix
GRO AK101 Water
DRO/RRO AK102/AK103 Water
VOC (BTEX) SW8260C Water
PAH SW8270D SIM Water

4.1.2 Sample Holding Times and Preservation
All samples were prepared and analyzed within the method-required holding times.

Samples were received at the laboratory in good condition and preserved appropriately for
the analytical methods that were requested.

Six coolers containing groundwater samples were received at the laboratory with
temperatures exceeding the recommended range of 4+2 degrees Celsius (°C). Table 4-4
lists the cooler temperatures and temperature blank temperatures for each of the coolers.

Coolers were not identified and the COCs did not identify which samples were in which
coolers, with the exception of one cooler that was identified on the laboratory cooler
receipt form as containing the VOC samples (VOA vials).

All sample results were qualified as estimated (J-/U]) to indicate a potential low bias.
Sample results that were affected by other quality control failures as well may be qualified
as estimated without direction of bias indicated (direction of bias indeterminate).
Validation qualifiers are included with the results in the data summary table (Appendix C).

TABLE 4-4: SAMPLE RECEIPT TEMPERATURES
Cooler Temperature  Temperature Blank

Cooler ID °0) °C)
1 6.0 7.3

2 8.6 15.1

3 5.7 8.4

4 8.4 9.7

5 7.8 9.0

6 (VOA vials) 4.9 7.2
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4.1.3 Precision

4.1.3.1 Field Duplicates

One field duplicate was collected and analyzed for seven primary samples. Relative percent
difference (RPD) was calculated for primary and duplicate samples where both results
were greater than the limit of quantitation (LOQ) (Table 5-6). The recommended RPD for
detected duplicate results for water samples is 30%. The higher of the two results was used
for decision-making purposes.

Field duplicate pair 16GAM02MWO02/16GAMO08FD01 was analyzed by the methods listed
in Table 4-3. Out of 26 pairs of duplicate results, nine pairs had both results that were non-
detect.

Of the remaining 17 pairs of results, 13 pairs had both results greater than the LOQ and the
RPDs were calculated. Seven pairs had results that were greater than the recommended
30% for waters (Table 4-5).

One pair of SW8270D SIM fluoranthene results and one pair of benzene results had both
results less than the LOQ; therefore, no additional flags were required for RPD greater than
the QC limit of 30% for waters. One pair of SW8270D SIM pyrene results and one pair of
AK103 RRO results had one result less than the LOQ and one result greater than the LOQ;
both results for each pair were qualified as estimated “]” (indeterminate bias).

TABLE 4-5: RELATIVE PERCENT DIFFERENCE CALCULATIONS

K1607616-002 K1607616-008
16GAMO2MW02  16GAMOSFDO1
Method Analyte 7/1/16 7/1/16 RPD/Notes

SW8260C Benzene 0.07J 0.1UJ Both results < LOQ

SW8260C Ethylbenzene 3.6 J- 3.77- 2.7

SW8260C m,p-Xylenes 7.7 J- 8 J- 3.8

SW8260C 0-Xylene 0.67 J- 0.66 J- 15

SW8260C Toluene 9.57- 10 J- 51
SW8270D SIM 2-Methylnaphthalene 12J 0.15J 195.1
SW8270D SIM Acenaphthene 0.68J 0.34] 66.7
Sw8270D SIM Acenaphthylene 0.37 UJ 0.11UJ Both ND
SW8270D SIM Anthracene 0.1J 0.0491 68.5
SW8270D SIM Benz(a)anthracene 0.005 UJ 0.005 UJ Both ND
SW8270D SIM Benzo(a)pyrene 0.005 UJ 0.005 UJ Both ND
SW8270D SIM Benzo(b)fluoranthene 0.005 UJ 0.005 UJ Both ND
SW8270D SIM Benzo(g,h,i)perylene 0.005 UJ 0.005 UJ Both ND
SW8270D SIM Benzo(k)fluoranthene 0.005 UJ 0.005 UJ Both ND
SW8270D SIM Chrysene 0.005 UJ 0.005UJ Both ND
SW8270D SIM Dibenz(a,h)anthracene 0.005 UJ 0.005 UJ Both ND
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K1607616-002 K1607616-008
16GAM02MW02  16GAMO8FDO1
Method Analyte 711/16 711/16 RPD/Notes
Sw8270D SIM Dibenzofuran 0.72J 0.29J 85.1
SW8270D SIM Fluoranthene 0.014J 0.013J Both results < LOQ
Sw8270D SIM Fluorene 1.2 0.591J 68.2
SW8270D SIM Indeno(1,2,3-cd)pyrene 0.005 UJ 0.005 UJ Both ND
SW8270D SIM Naphthalene 117 1.1 163.6
SW8270D SIM Phenanthrene 0.11 J- 0.096 13.6
SWe8270D SIM Pyrene 0.015J 0.022J oI EEJFLSEL%BLOQ’
AK 102.0/103.0 C10-C25DRO 14,000 J- 14,000 J- 0.0
> <
AK 102.0/103.0 C25 - C36 RRO 360 J 510 ] onefb>Ls EL%QLOQ’
AK101 C6-C10 GRO 310 J- 340 J- 9.2
Notes:

All results in pg/L (micrograms per liter)
Bold indicates the result exceeds the cleanup level
Yellow highlighting indicates results qualified due to RPD outside criteria
DRO = diesel range organics

FD = field duplicate

GRO = gasoline range organics
] = estimated; result is greater than the MDL and less than the LOQ, the result is an estimated due to
discrepancies in meeting certain analyte-specific quality control criteria
LOD =limit of detection

LOQ = limit of quantification

ND = nondetect

RPD = relative percent difference
RRO = residual range organics
U = not detected at the limit of detection

4.1.3.2

Control Samples or Matrix Spikes)

Laboratory Sample Duplicates and/or Spike Duplicates (Laboratory

Laboratory precision was assessed by calculating the RPD between the laboratory control
samples/laboratory control sample duplicates (LCS/LCSD). LCS/LSCD analyses were
conducted at the required frequency of one per preparatory and analytical batch of 20 or
fewer samples. The RPDs for LCS/LCSD recoveries were within laboratory limits; therefore,
no data flags were required.

Matrix spike (MS) and MS duplicate (MSD) samples were submitted and analyzed. All RPDs
for MS/MSD recoveries were within control limits.

4.1.4 Accuracy

Accuracy was assessed by calculating the percent recovery for LCS, MS, and surrogates.
Surrogate recoveries represent the extraction efficiencies for groups of analytes within a
sample.
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4.1.4.1 Laboratory Quality Control Samples Percent Recoveries - Spikes
(Laboratory Control Samples and/or Matrix Spikes)

All recoveries for LCS/LCSDs were within Alaska method quality control limits; therefore,
no data flags were required.

One sample, 16GAM01MWO01, was designated for MS/MSD. Recovery of SW8270D SIM
analyte naphthalene exceeded the upper control limit in both the MS and MSD performed
for sample 16GAM0O1MWO01. The associated sample result was qualified as estimated (“]”)
because it falls between the method detection limit (MDL) and the LOQ. High recovery in
the MS/MSD indicates a potential high bias, however, because this samples is also affected
by the cooler temperature and temperature blank exceedances discussed in Section 4.1.2,
the qualifier applied to the result is “J” (indeterminate bias).

4.1.4.2 Surrogate Percent Recoveries

In most cases, surrogate recoveries were within control limits. However, several samples
had one or more surrogates that exceeded the upper control limits; as this indicates a
potential high bias, no data flags were required for associated nondetect results and there
was no effect on data quality or usability. Additional details are included in the ADEC
laboratory data review checklist.

Several samples had surrogate recoveries that required results to be qualified. Validation
qualifiers are included in the data summary tables (Appendix C).

For SW8260C, recovery of toluene-d8 (116%) and 4-bromofluorobenzene (115%)
exceeded the upper control limits of 112% and 114%, respectively, in sample
16GAMO7MWO07. Several associated sample results were nondetect and as this indicates a
potential high bias, no data flags were required and there was no effect on data
quality /usability. Sample results for ethylbenzene (0.080 pg/L) and m,p-xylenes (0.18
ug/L) may be considered potentially biased high but since the results are significantly
below the associated cleanup levels, there is no effect on data quality or usability. Both
results are already flagged as estimated (“]”) because the results fall between the MDL and
the LOQ. These samples are also affected by the cooler temperature/temp blank
exceedances discussed in Section 4.1.2. Therefore, the qualifier “J” (estimated,
indeterminate bias) has been applied to the results.

For SW8270D SIM, recovery of surrogate fluorene-d10 exceeded the upper control limit of
114% at 136% in sample 16GAMO8FDO01. Several associated sample results were
nondetect and as this indicates a potential high bias, no data flags were required and there
was no effect on data quality/usability. Associated results with positive detections may be
considered potentially biased high but since all qualified results are below the associated
cleanup levels, there is no effect on data quality or usability. These results are also affected
by cooler temp/temp blank exceedances, as discussed in Section 4.1.2, therefore these
positive results were qualified as estimated “]” (indeterminate bias). In addition, recovery
of surrogate terphenyl-d10 was less than the lower control limit of 58% at 44% in sample
16GAMO02MWO02. Associated sample results were qualified as estimated “J-/U]” and may be
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considered potentially biased low. The other two surrogates were recovered within control
limits.

4.1.5 Representativeness

Representativeness is a qualitative parameter used to assess whether sample results are
representative of true site conditions. Representativeness relative to analytical
measurements is primarily influenced by application of consistent sampling and analytical
methodology. Sample representativeness is considered acceptable for this project based on
the following measures taken to maintain the integrity of material collected for analysis:

1. Sample collection was performed by an ADEC qualified environmental professional as
detailed in 18 AAC 75.333 (ADEC 2016) using methods listed in the SCP (Eagle Eye
2016).

2. To minimize the potential for cross-contamination, sampling equipment was
decontaminated between uses and new, pre-cleaned containers were used as specified
in the SCP.

3. Samples were labeled and uniquely identified in accordance with the SCP, and field
records indicate the monitoring well location from which each field sample was
collected.

4. Laboratory protocol was performed in accordance with laboratory standard operating
procedures.

4.1.6 Comparability

Comparability is a qualitative indicator of the confidence with which one data set can be
compared to another. Project data set comparability is considered acceptable based on the
following:

1. Sample collection and documentation was performed in accordance with the SCP (Eagle
Eye 2016).

2. Standard analytical methods were used in accordance with the SCP (Eagle Eye 2016).
Analytical results were reported in standard units.

3. Laboratory analyses were performed in accordance with the analytical method and
laboratory quality assurance/quality control procedures.

4. Samples were prepared and analyzed within the method-required holding time.

Field instruments and measuring devices were calibrated daily and operated in

accordance with the manufacturer recommendations.

U

4.1.7 Completeness

All data necessary to complete a Level Il data quality assurance summary was provided. No
data were rejected, and all results are considered usable indicating completeness of 100%.
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4.1.8 Sensitivity
4.1.8.1 Limits of Detection

Several samples required dilutions for high concentrations of target analytes which caused
reporting limits to be elevated. All reporting limits were below the site-specific cleanup
level, and there were no nondetect results with reporting limits over the cleanup level.
There was no effect on data quality or usability.

4.1.8.2 Blank Results (Trip Blanks and Method Blanks)

Method blanks were analyzed at the required frequencies of one per matrix, analysis, and
20 or fewer samples. No target analytes were detected in the method blanks at levels above
the reporting limit.

4.1.9 Data Summary

Based on the review completed on the laboratory data package, no data were rejected.
However, several data quality issues were identified that required results to be qualified.
The most significant data quality issue identified for these project samples is the
temperature exceedances associated with the sample coolers at the time they were
received at the laboratory.

The results may be considered usable, with the limitations discussed in the previous
sections and in the associated ADEC laboratory data review checklist with regard to the
qualifiers applied to the results. The data qualifiers applied as indicated, specifically with
regard to the temperature exceedances, may modify the usefulness of those individual
values.
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5.0 CONCEPTUAL SITE MODEL

CSMs were created for the Gambell FSRC site as part of the SC process. The CSM process
assists in determining if any data gaps are present as well as complete pathways that need
to be considered when working towards site closure. CSMs can be updated as more
information is gathered at the site.

Using sample information collected from previous investigations along with the 2016 SC
effort, the CSMs prepared for the SCP were reviewed. The conceptual model for exposure
at Gambell FSRC incorporates past or current sources of contamination, chemical release
mechanisms, transport/exposure media, potential exposure points, potential exposure
routes, and potential receptors. The future scenario used in the models is conservative and
assumes that the site and the adjoining properties will remain under the ownership of
Sivugaq Incorporated for the foreseeable future. Regarding human health exposure
pathways, the inhalation of outdoor air exposure pathway is complete, but not significant
at the site due to the small quantities and low concentrations of near-surface volatiles
previously detected. Similarly, due to the shallow depth of some of the contaminated soil,
incidental soil ingestion and dermal contact with soil is a complete, but unlikely, pathway
of exposure. Although the public water supply for the village is an aquifer at the base of the
mountain, approximately 2,000 feet east of the village, exposure to groundwater is
considered complete because a formal groundwater determination per 18 AAC 75.350 has
not been prepared for and approved by ADEC. All potentially complete ecological exposure
pathways are considered insignificant because of the small size of the site, the location
within Gambell, and the presence of more optimal habitat nearby. Appendix D presents the
human health and ecological CSMs for the site.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

In June and July 2016, Eagle Eye installed and collected analytical groundwater samples
from seven groundwater monitoring wells. Well locations were chosen based on prior data
and inferred groundwater flow at the site. Only one groundwater sample collected in 2016
contained DRO and naphthalene at concentrations above the ADEC groundwater cleanup
levels. Prior data from 2011 indicates that DRO is above the ADEC groundwater cleanup
level in multiple locations. The information gathered in 2016 confirms the information
presented in the conceptual sites models prepared for the SCP. Based on these data results,
it is recommended that the site be recommended for cleanup complete with institutional
controls and that long-term groundwater monitoring be conducted on a regular basis to
determine if additional actions need to be considered for site groundwater. This
information should be presented in a Decision Document for the site.
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1. Location of historical samples is approximate based on
historical figures and on orthophotography courtesy of
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AST = aboveground storage tank
DRO = diesel range organics
3. All prior wells have been abandoned/removed
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Appendix A - Gambell FSRC Photograph Log

Photograph 2: Setting up at 16GAMMWO3 for well development. Facing south.

Contract No. W91ZRU-15-C-0013 DERP 1
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 3: Well monument at 16GAMMWO04. Facing north.

Photograph 4: Well development at 16GAMMWO4. Facing north.

Contract No. W91ZRU-15-C-0013 DERP 2
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 5: Four-wheeler and trailer used for gear transport. Facing east.

|

s

Photograph 6: The Gambell FSRC jobsite. Facing south.

Contract No. W91ZRU-15-C-0013 DERP 3
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 7: Developing 16GAMMWAO7. Facing northwest.

Photograph 8: Developing 16GAMMWAO7. Facing northeast.

Contract No. W91ZRU-15-C-0013 DERP 4
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 9: Developing 16GAMMWAO7. Facing northeast.

Photograph 10: Purging well 16GAMMWO01 for sampling. Facing southeast.

Contract No. W91ZRU-15-C-0013 DERP 5
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 11: Shed used for swing tie measurements. Facing east.

Photograph 12: The Gambell FSRC jobsite. Facing northeast.

Contract No. W91ZRU-15-C-0013 DERP 6
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 13: Drill rig and tooling staged at the airport for pick-up by the Sherpa.
Facing north.

Photograph 14: Purging well 16GAMMWO04 for sampling. Facing north.

Contract No. W91ZRU-15-C-0013 DERP 7
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 15: GAC setup. Facing west.

Photograph 16: Collecting sample 16GAMO1MWO0?7. Facing north.

Contract No. W91ZRU-15-C-0013 DERP 8
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

-
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i

Photograph 18: The Sherpa loaded up with gear. Facing south.

Contract No. W91ZRU-15-C-0013 DERP 9
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 19: Loading the drill rig into the Sherpa for transport. Facing south.

"

Photograph 20: Last load of gear loaded up and secured in the Sherpa. Facing north.

Contract No. W91ZRU-15-C-0013 DERP 10
Gambell Site Characterization Report



Appendix A - Gambell FSRC Photograph Log

Photograph 21: The village of Gambell. Facing west.

Contract No. W91ZRU-15-C-0013 DERP 11
Gambell Site Characterization Report
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B-1 FIELD NOTES
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B-1 FIELD NOTES
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B-2 MONITORING WELL INSTALLATION AND SAMPLE FORMS



H EAGLE EVE RECORD OF WELL CONSTRUCTION et | of |
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15— 7 20 Depth to Groundwater from  OC . on (date) £/ %onL.
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A EAGLE EVE RECORD OF WELL CONSTRUCTION et | ot |
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7,2 A joo
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vt " T ez ame | g | .
6 —| = -~ - SF % e LScreen Filter (material G hea S )
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7q —3 Development Time & Purge Volume ’q-s\m‘,ﬂq{“ﬁs | @O. O- L
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H EAGLE EVE RECORD OF WELL CONSTRUCTION oot | o [

Project: »» Project N r: Client: Boring No.
(>a/M’aeN ﬁq%m Alnska hemny Asktaant Guard 1€ CAM MuOR
Address, City, State . K Drilling Contractor: )
Gcwv\he‘(, A iscever~
Logged By: Started: Drilling Method and Equipment Used:
M. ffelms o Gz Nolloes Stem Auger & Ceoprele
Drill Crew: 3 Compl/eted:
CMY ¢ Lol 7 l[L&
Ground&a;cer Depth: Elevation: ‘ Total Depth:
70 Mk .40
T Diagram i
s_J
£ Field Installation Information
o
-]
o

& “ Surface Monument (material P/D‘Sll /(/(end )
Vi

L0 Cement
wﬁurface Seal
A
g, & / Bentonite Seal

1 i
5' Casing (material D \Ol’( )

S ' Screen (material 5}5‘&’/{ D"P[/C )
é ! Screen Filter (material 5, hea S”J )

474@ Surface Elevation

/VZA Casing Elevation
A/f/l' Casing Stickup
f

/}’G/ﬂ,ﬂ I Depth of Well

q,({ ’ Depth of Boring

11 —
12 — 67’ Depth to Groundwater from 7-OC on {date) 7// lﬁ
13 —4 Development Method P\.M‘% i "y \d/ P&{“r Ptbw\ﬂ
T U
= Development Time & Purge Volume '7'7 M ka“og . \"( 3-. \S—)\-L

Rw‘w“lf W&J l})(u*“ 7/%/14



EAGLE EVE RECORD OF WELL CONSTRUCTION . |
Project: Project Number: Client; Boring No.
Bambel (5514 Alask Aoy A e
. _ 16 GAMMwO7
Address, City, Stat Drilling Contractor:
Goubell, Ak s covedy
Logged By: , Started: Drilling Method and Equipment Used:
M. /‘46 IﬂS . G/’S o//g H_«;I(otu Shen .iouy@f o Gee/f&»
Drill Crew: 3 Completed:
3 N a
éa/ry %( Lo k\ 7 ’/ [€
: Groundwater Repth: Elevation: Total Depth;
3.4 LA 10,0
= Diagram ’
g
£ Field Installation Information
)
o
I oo
O o
1 __(_9@ @g %“ Surface Monument (material }'70‘4”4 /WDWT{ )
A4 1L.O" Cement
5 ] = — Surface Seal
e
) A
3 — % %)n Bentonite Seal
) ~ !
S Casing (material ) ‘ PUC )
u o T - b ~=
faac T kR = {
s = LTS e 5’ Screen (material S/"M 2 pVC )
> - o=, ¢ ¢
e - - ) . ,
6 — St : ; C L oF 6 Screen Filter (material S;"(“ g““"'“l )
A oy lica i
i — 5—9\(" - /UZA' Surface Elevation
7T | — 60,:‘\ -
g = -L f—1" " : - /U{% Casing Elevation
g — k_, —_l- < o /UZA’ Casing Stickup
“ .,._.it s = ,O' Depth of Well
10 — = _
. .
11 — 1O Depth of Boring
15— %‘YO Depth to Groundwater from TCK on (date) ?z lzfd
13 — Development Method Fwﬁ%‘i (¢} lf’/ pt(\(\ pLL,-W\ P
14— Development Time & Purge Volume \40 W 4—65, '9-:)\.0'[,

%\{N\wdj :

bl e




.EAG[-E EYE  WeLL DEVELOPMENT DATA SHEET WELuiD: (LgANAWO!

PROJECT NAME CLIENT SITE Developer Initials

6[&4%.\05 \( A‘[%ka A—(‘W\\{ [{/ﬂM‘ G‘M’w{ é,“l;gll Seeub p““"“s /‘4‘(

WEATHER/TEMPERATURE PID Readinas of Total VOCs (ppm) DATE Start/End Times

§ Lt V\\(' 550 F Ambientﬁ Breathing Zone & InWell é/go/l Q /GW/ "7(’3—

Well Information

Wi rial / Size (in Drilling Water Added (qgal -Built TD of Casin

“PVC/2> SS/2 /[/ — 6/0555 8/0.898 10/1.34
/ oNE qlqb i

(filter pack porosity = 0.3)

Depih 1o Product (fLTOC) | Depth to GW (fLTOC) Initial TD of Casing () Product Thickness () and Volume Recovered (mL
M .30 q.4s

Borehole Vol. (BV) water table well = (TD of casing — depth to water) * gal/ft; submerged well = (TD of casing — Depth Top Filter Pack *galfft
Min Purge Vol. = 2 * Added Water + 3*BY  Max Purge Vol. = 2 * Added Water + 10 * BV

av=( 4.9 #-1.30 f« O Zgaim=_ O 45 gai ¢ 3?35Uga|—5§f2 L)
A P
Min Purge Vol. = 2 * & 1+3° (), 95 gal= Shd2 gai( 3.786 Ugal = J 17154
Max Purge Vol. =2 * rI"'L;-""“'gat+10 0.95 gal= T'%“'u-‘?gal{ 3.785 Ligal = m)’bs—. q5C

Well Purging Information

Start Time Finish Time Final TD of Casing (fi Equipment Used for Puraing

! i ! block
16:25 HERS 9,95 b
qpei ic

Color Odor Sheen Purged Dry Stabilization Meters Pump Intake Depth (ft btoc

Clear Cloudyeltérown.) Moderate Yes Yes  [AYSIMulti Meter - q GO
Other: Faint  Strong <)) {Flach Turbidimeter - Ui

(during stabilization)

Purging reached: Stabili!y@_\!_ol} | Purge water was:(" Treated. Stored Other Note:

Volume Acceptable Range to Demonstrate Stability

e [ 2t orerd) [ Lqgec ron  [REMOSMR]  soa £10my |+ 10% ors1 NTU| VaterLovel
. Temperature Conductivity DO pH ORP Turbidity
ChangeljsNcls’ (°C) (uSfcm) (mglL) (std units) (mv) (NTU)

(30 067 00|y 45| 2%> | 1LYUC | ¢\ (M| 373.2| 7,30

1635 253,69 | 3¢ [ i [ ¢33 [ 1323 737 7] 1.39

64 s |5 204 12,40 | .37 | 1245 | 1.5 2D

I
3
1€ 10 “§Q SO | 2.06 | 217 | (2Lo | €3 | 127\ | 13%. 3] 7.30
|
|
|

6
€50 |25 o | st | 2495 | 13.33] 6:38 [ 132.¢ [ Yoot | 730
655 [y.5 |15 | 150 277 1294 | 2,15 | 1200 | 994.9 | 17.3C

M@ |25 150 | )L43 254 2% | ¢.sl nNed | 992.3 | 1.30

Mes |25 | s | 1,30 2973 14,20 | ¢.62 .y | 7850 1.30

1Mo |25 |300 | .34 N33 M3y | €53 iHas | g¢s.t| 130

N5 | 25 [22s | 1,46 P M.56 | ¢.5) {t4.3 93, | .30

e [>.5 [250] 1.3€ | >5[ 445 | 52 | 109 | Y7a.6] 1.30
M>% | 9.5 (275 | |.3¢C 0% M7V | €52 | 22,0 3C8,0 :

735 |25 [225] 149 194 M5 | €53 | idn e | 5550

7.30
Mo |2 |80 ] \.3Y 20Y 1M1.73 | €.53 | 123.0 Y350| 7.30
1.30
()

M0 |~.5 | 360 L>7 | V¢ Mse | ¢ss [ 1354 | Y651 7.

174> [ 1o [s0 | MAK PURCIE yol| Reached

S OIITR N Ny




l] EAGLE EVE WELL DEVELOPMENT DATA SHEET  WELL 10: L6 GAMMWo

PROJECT NAME CLIENT SITE Developer Initials
C | MY
Gawmbel Alaska Aoy Nabtonal (uesd Gambe! &)
WEATHER/TEMPERATURE PID Readings of Total VOC m DATE Start/Ehd Times
g(/\_ WA / S_S-OF Ambient& Breathing Zone 'é( In WeII‘G’ g/?O/LS’ I'?SC')/Iq Sl
L} T .
Well Information
Well Material / Size (in) Drilling Water Added (aal As-Buill TD of Casinag (fl) Borehole Diameter(in} / Gallons per line: ot (galfft
.@ SS/2 \ ' 45103 6/0.555 8/0.898 10/1.34
— /Ijoy\ € IO' O (filter pack porosity = 0.3)
Depth to Product (ft TOC) Depth to GW (ft TOC) Initial TD of Casing (ft) Product Thickness (ft) and Volume Recovered (mL
AJ/4 2.30 /0.0 N/

Borehole Vol. (BV) water table well =

321

6, D0 gal (" 3785 L/igal =239 1)

(TD of casing — depth to water) * galfft; submerged well = (TD of casing — Depth Top Filter Pack *gal/it
Min Purge Vol. = 2 * Added Water + 3 * BV Max Purge Vol. = 2 * Added Water + 10 * BV

BV=( 0.0 fti- .20 fty« 0,32 galit= OG> gal (*3.785 Ligal =
Min Purge Vol. =8t————gai+ 3* 0.€ > gal= 1,96 gal (* 3.785 L/gal = '7.,0‘( L)
Max Purge Vol. = g#~———gal + 10* 0.€> gal=

Well Purging Information

Equipment Used for Puraing

@e?oloudy Brown
er:

None Moderate
Strong

Faint

ﬁ

Start Time Finish Time Final TD of Casing (f)
) : sprinkler pump w/ surge block
17750 ’e‘gl /0,0 submersible pump
slaltic pump
Color QOdor Sheen Purged Dry Stabilization Meters

YSI Multi Meter
Hach Turbidimeter

Bump Intake Depth (ft btoc)
q: 70

(during stabilization)

Purging reached: smmm{ﬁ’\@D l Purge water was: ﬁealed)tored Other Note:

(HET:m) (Ga”°“s° £10°C 2% @Lﬂ?&%gg‘%’:n +0.1 £10my |+ 10% or 1 NTU V}’fzgt']-ti‘é‘)?'
STty T Tem?’%r?ture C(;Egl/]gxty (rr?g?L) (stdplljnits) fﬂ?v'? TEJI\FI%I;Y

1%0S | 1,05 | 115 ;1,6! 603 q. ) €.S55 70,0 | 394 | R,
1¢(o (./f-"—&fw 228 | %\ (049 | 65T | g.s | 99228

1915 |7/ 5= 257 | Lo | (oo | b.60 | 913 | (23.61 2.5
1920 (1.5 255 23 | 633 | 1081 | .56 | 73.3 P26 S | 2.9
/825011515751 2.8 | 670 |load | bsS | 767 |23 | 2.9

/920|/-i5 6.9 2.9 | 159 9.25 | .52 | 1.9 [%32.5]|%.9

1835 [1.15]R.65] 2239 | g7/ | B.1¢ | ©.47 | 8¢.8 | bB.OI | 9.9

1990 [(.1€]a.26] 2.26 | 925 | .07 Ly | 32.9 [(20.9 | R4

A48 11511035253 | 998 | 1o | Lyq | 1.3 | S2//| G.0
(350140 [11.75] 2.25 [ Joob | LAk | by4g | L0O.3 | #S-8¥| 9.0

(955 [Lyoliz.ig] 2.3 [ (03 | (.25 | LY | s/ | 90.51]| Q.1

1900 [1.90 |j¢.e51 2.3% |log | 930 | LMK | 41,4 |230.0 |9.1

(905 |L.woltsgst 224 102 | S.2 | by7 | 319 | 21.7219.]

{9i0 [1.HO|1725] 2.29 | L3 S5g | 64 | B0 [124.33 | 9.1

\Us (LYo liR7s[2.24 (/13 | T35 | byb | 39.3 |27,07| 7/

1920 |{.40]2008 2.9 | (($7 | S;4o| LY | 3% | 25,97 | 9.1

{925 |].yol2l.sg Z.1Z | /(12 <23 | L.¥G | 31 |23.99]| 7./

19 2o (,L{o'z.z.?s’L'Z—( 119 So3 | G.4L | 2330 | 2l | 2.1

/932 |0.5612%3.Y1 /MAX sz Ge| voL,| Peechal

Ak o Wb

C[zofi5




l] EAGLE EVE WELL DEVELOPMENT DATA SHEET ~ weLLD: |{ CAMAWOR

PROJECT NAME SITE Developer Initials
Gambel| AlasKa AFW\\l MM' Guncd Geembell _—
WEATHER/TEMPERATURE PID Readings bf Total VOCs (ppm) DATE Star/End Times
N .
SO /'/5&%\1 Ambient ‘@/ Breathing Zone"@— In Welt & G/?O//.C l 7SC>/;'O{%
Well Information ' /
Well Material / Size (in) Drilling Water Added (aal As-Built TD of Casing (ft) Bo iameter(in) / Gallons per linear foot (gal/f
§5/2 /[/ o 45/0.362 6/0555 8/0.898 10/1.34
!(_ ONE .. 10, o (filter pack porosity = 0.3)

Depth o Product (ft TOC Depth to GW (ft TOC) Initial TD of Casing (ft Product Thickness (ft) and Volume Recovered (ml)
M %, 0O |0.0

Borehole Vol. (BV) water table well = (TD of casing — depth to water) * gal/ft; submerged well = (TD of casifig — Depth Top Filter Pack *gal/ft
Min Purge Vol. = 2 * Added Water + 3 * BV, ; Max Purge Vol. = 2 * Added Water + 10 * BV

Bv=(]O_  f- % t) « Q{f’%&ﬂm: C .12 gai (3785 Ligal = ) 1

Min Purge Vol. =m+ 3+ 0.7 gal= b . 17 gal (* 3.785 Ligal = %. &) L)
Max Purge Vol = 57 —~—gai + 10* O 1 gai= "7, 3 Y gai(* 3785 Ligal = 22,70 1)
Well Purging Information
Start Time Einish Time Final TD of Casing (ft) Equipment Used for Purging

sprinkler pump w/ surge block

}q go ),Ol % 'O 'O S submersible pump

peristaltic pump

... Color Odor Sheen Purged Dry Slabilization Meters Pump Intake Depth (ft bloc)
) _ . e i
‘Clear-"Cloudy Brown Moderate Yes @ YSI Multi Meter q , B0
Other: Faint Strong @ No Hach Turbidimeter (during stabilization)

Purging reached: Stability Max Vol. Purge water was: re Stored Other Note: Purgec
wi'y f\£

Acceptable Range to Demonstrate Stability

Volumg o
Time (Gallons o @@ +10° 439 + 10%0r 0.3 mg/L + + +10% or £1 NTU| Water Level
g +1.0°C +3% (htictiover B jrestel +0.1 +10 mvV % or & s
Temperature Conductivity DO pH ORP Turbidity
Change | Total C) (uS/cm) (mglL) (std unils) (mv) (NTU)

3000 [ 50 | 0| foT | 46Y [/9.22 | TS | 1973 [ &F70.9 DS
2005|285 |75 0.99 | Yo3 | 13.83 | 7.06 | j0y.9 |SRLH|T./
20i0|2.5[/o0l .o | 327 |13.23 | 7.02 |(o4.i | 495.0/7.6

205 |2.5|(2. 51 L3y | 32.C |}7.bs | G.90 | [o2-1
2020 2.5(16.0] Purgdd O

2025|2.5111.4 - '

20%0| 2.5 1750,

OS] 25 |26

209 25| 2600
;54}; 7.5 |27.5

L«k: \M \l—v\/% £/gc7’|c




m EAGLE EVE WELL DEVELOPMENT DATA SHEET

weLLip: | GG AMMw OH

PROJECT NAME SITE Developer Initials

5 A
Gﬂ "“L’e“ M_Skq A—M\\t Nah\u«a( GWI‘ Ga W\lml{ T o
WEATHER/TEMPERATURE PID Re a_cim'g of Total VOCs (ppm}) DATE Start/End Ti'rnes

L{ S—O /gwy(y\\{ Ambienl‘e/Breathlng Zone_e/ In Well ‘7/1 /[ C 07: 50 09: i
& U . * 7
Well Information
Well Material / Size (in) rilling Water Added (gal As-Buill TD of ing (ff e 3 q
PVC/2 S8S/2 -l 3 6/0555 8/0.898 10/1.34
/ /004’&6 ') O‘ O ‘5 (filter pack porosity = 0.3)

Depth

Product (it TOC

AJA

Depth to GW (il TOC)

7.00

0,05

Initial TD of Casing (ft)

P

A

uct Thickness (ft) and Volume R

rel

Borehole Vol. (BV) water table wel! =

Min Purge Vol. = 2*~———_ gal + 3*

_D‘HL

(TD of casing — depth to water) = gal/ft; submerged well = (TD of casing — Depth Top Filter Pack *galift
Min Purge Vol. = 2 * Added Water + 3* BV Max Purge Vol. = 2 * Added Water + 10 * BV

BY=(10:05 i~ .00 1.0-30> gam=_|11O gal (*3.785 Ligal = '_‘Mé
1,10 gai= 3 .30 gai(*3.785 Ugal

Max Purge Vol. =8 ———~gal+10* [ ]) gal= [(,CO_gal (- 3.785 Ligal=Y [ £ 1)
Well Purging Information
Start Time Finish Time Final TD of Casing (fl) Equipment Used for Purging
= sprinkler pump w/ surge block
O’? N Sl ) @q ’_[S"" IO‘ OS submersible pump
peristaltic pump
Color Odor Sheen Purged Dry Slabilization Meters Pump Intake Depth (fi bloc
‘@E; Cloudy Brown @ Moderate Ye Yes YS! Multi Meter q. 70
er: alnt Strong “!ﬂ C@ Hach Turbidimeter (during stabilization)

Purging reached: Stability (Iqax

I Purge water was: (ﬁea‘a)d Stored Other Note:

Volume Acceptable Range to Demonstrate Stability
(HLimfm) (Gallons or Liters) +1.0°C +3% (:h;lc%lzovg;f)szggi;:r) £0.1 £10mV  |+10% or +1 NTU V}’;‘:{&gg"
Change | Total | TTRANU (i(;;rldsl/]:[t:aﬂ_ (rr?g?L) (stdp:'nits) (?nFi/F; Tfjhrll%isi)ty

a%col Yo Y0| [ IS 1 Ll | 3% (3.3 | €4%.6/ | 10

0905 | 2.01£.0/0.67 | 949 /43D | .S (L1772 [[10.U|79
08510 |2.0 |2.0|0.55 | 930 |j4rr | 6. |(60.3 | 74 78| X.0
03515 (2.0 (L | 0.5 9% |13.95 | L.L7 |IS8.9 |1 UL RO
03:20|2.0 12.0| O.bl G4 |13.6M | .69 (ST R | Y294 | R.o
08:25|2.8 [14.§| 03+ | (45 |33 | b.b3 |/53.4 |28 | 175"
03:%|2.510i7.0 | 2.3y | 183 |[(z30 | &.5Q |1Lo. b [22./]9 | R.O
08:3512.75 19761 0.30 | 1398 [\1.22 | b.s2 [|L4.3 [/6.9% | 2.1

0R:40[2.75|2259 p.28 [ Is¥9 | (l.o | b.so |itLy4.9 /S, ] 3.\
02:452.75(2525]0.27 [1ngs |iosx | .Y9 [(bso 5| q9.02 | 32
0%:50|21751(28.0 | 0.2€ | 1272 9.51 | 49 |166.0 | 3.2 | 8.2
08:55 |2,7¢< [26a5] 037 [ 1990 | .+ | 4R [1bv.3 | 597 3.2
09:00 |2.75(33.80 0.2 | 2079 | 13.2! | L.H48 [1LbL.T [49.33 | B2
09:05 |2.75[2625] 03° [147 | 1271 | (.48 [1LTe [ §5.07 | 3.2
09:10 | 2710 ] ©.2% | 210S | 137 | b4 [/bb.9 |RS. 63| .3

09:15 |2.15 |Yi1s] MAY PURGE V9L, Reackhedd

s

Rt ) o W e



E EAGLE EYE WELL DEVELOPMENT DATA SHEET  WELLID: (C G411 MWOS™

Well Information

PROJECT NAME CLIENT SITE Developer Initial
Garbo \ Alasta by Voltonel (uncd [GAM | T c5
WEATHER/TEMPERATURE PID Readings of Total VOCs (ppm) N DATE Sta Time:
l’fg'/g(/kﬂul Ambient Breathing Zon@Q In Well .7/ '. / | (C’ Dq: ‘, fO5$~
7 4 t 4

Well Material / Size (in
PVC/2 8S/2

rilling Water Adde |

e Howe

As-Built TD of Casing (fl)
0.>

olg Di G er li
W 6/0.555
(filter pack porosity = 0.3)

8/0.898

Depth to Product (f C

M /A

Depth to GW (ft TOC

Initial TD of Casing (ft)
0.2

Product Tg'gg_lsnegg (ft) and Volume Recovered (mL})
A A

Borehole Vol. (BV)

water table well = (

TD of casing — depth to water) * gal/ft; submerged well = (TD of casing — Depth Top Filter Pack *gal/ft
Min Purge Vol. = 2 * Added Water + 3 *BV  Max Purge Vol. = 2 * Added Water + 10 * BV

BV=( (020 fti- 130 1. €.3C3 gayit= 1, 0% gai (- 3.785 Ligat = Medf 1)
Min Purge Vol, =22*—=——_gal + 3 * I, 85¢ gal= 3.9¢C gal (* 3.785 L/gal = n 1'20 L)
Max Purge Vol. =-2~t—————aat 10 * 1,066 gal = lO.SC gal (* 3.785 L/gal = c1 /, ” L)

Well Purging Information

Start Time Finish Time Final TD of Casing (ft) Eaquipment Used for Purging
) sprinkler pump w/ surge block
0 ‘7 "{O lO ;5’ IO . ) submersible pump
peristaltic pump
Color Odor Sheen Purged Dry Stabilization Meters Pump Intake Depth (ft bloc)
Cloudy Brown ( Noae) Moderate Yes Yes YS| Multi Meter [O O
. 11aY i ’
Other: aint Strong [+} Hach Turbidimeter (during stabilization)

e
Purging reached:(Slé’gﬂil Max Vol. I Purge waterwas:(ﬂélt Stored Other Note:

Acceptable Range to Demonstrate Stability

Volume
e R e e A S U

ange iy °C) (uSicm) (ma/L) (stel units) (mV) (NTU)
00 [ S50 s.0|0.4D| b2 [(2.46] T | 125.0 | H6T9.0| 7.2
0955 21543044 [ LS [12.6%6 | 6.96 | 1251 |T1394.4] 1.2
ioioo|275|ti.od 0.4 [ (§S 1269 | 683 |\visi2 | 36H.2| .2
1005 127501275 .41 | 1S2 [\2.6| ¢.ad [wzs | S LY 0l 7.2,
1010 [275 1625 042 | |8O  [in14 | 6o [i1n53 [3od,d | 7.2
{015 |25 |i9.0 | O.42 | 149 (243 | b.b7 |it5.3 | 280.9| 1.2
1020 |25 |25 | 043 | [T [ 1250 | (.65 |i26°3 |267.2 | 1.2
1025 |25 |24.50| O.4Y Y2 .56 | Lz 1156 |2s2.4| 12
1020 (27522251 0.4% | 148 [12.57 ] .60 (V2852 [273L.48] 1.2
10%§ [2.75|20.0 | O.4¢3 | \H43  [it.43 | Lb.S9 |\Lk,2 [233.0]| 1.2

Stab, (L 2eX{ o ?u"cxuﬂr-‘.-r’@-fs e ochnoc)

K@ "\cw@\ i \/K(w

uJ \H\Xx&y—/ 7/4«/[@




EAGLE EYE WELL DEVELOPMENT DATA SHEET

WELLID: | £ GAM MW O6

PROJECT NAME CLIENT SITE Developer Initials
GCDMerLL Ala»s[(a A%W\JW' f,mA Combe !l T
WEATHER/TEMPERATURE PID Readina’ of Total VOCs (ppm) DATE

éMf\ \!// SOF

Ambient ‘Q’ Breathing Zong In Well @f

7 1l¢

Start/End Times
1050 /10

Well Information

Well Material / Size (in)
PVC/2 SS/2
/

Drilling Waler Added (aal)

NMont

As-Buill TD of Casing (fl}

q9.90

Borehole Diameter(in} / Gallons per linear foo

81/0.898
(filter pack porosity = 0.3)

45/0.362_) 6/0.555

al/ft
10/1.34

Depth lo Producl (fl TOC)

Depth to GW (ft TOC)

Initial TD of Casing (ft)

Nk

6.720

1.90

Product Thickness (ft) and Volume Recovered (mL)

N/A

Borehole Vol. (BV) water table well = (TD of casing — depth to waler) * gal/ft; submerged well = (TD of casing — Depth Tap Filter Pack *gal/ft

Min Purge Vol. = 2 * Added Water + 3*BV  Max Purge Vol. = 2 * Added Water + 10 * BV
v=(9.90 - €120 1w+ 0.3 gant=_V 1S gal(*3.785 Ligal = 4. 3571

Min Purge Vol. %
Max Purge Vol. = 7

3* AJS  gal= gU¢ gal (* 3,785 Ligal = 1206 L)

gal+10* 11§ gal=_[)+§ gal(*3.785Ligal = 5.6 % L)

Well Purging Information

Start Time Finish Time Final TD of Casing (ft) Eguipment Used for Puraing
sprinkler pump w/ surge block
IOS‘O [ZOZ q s q D submersible pump
peristaltic pump
Color Qdor Sheen Purged Dry Stabilization Melers Pump Intake Depth (fl btoc)

gear )Cloudy Brown

_Moderate

Sirong @ o

Faint

Yes Yes

YS! Multi Meter
Hach Turbidimeter

qléo

(during stabilization)

Purging reached: Stability @tax\/)o? | Purge water was:(Treat‘ed/7Slored Other Note:

— Acceptable Range to Demonstrate Stability
(HLi?:m) (Galions o Liters) £10°C +3% {;m:‘;?sz r@gﬂ;r} +0.1 +10mV  |+10% or+1 NTU Vz’fzﬁft')-tzg'
onange | Towl | "G | Cfgem | many (s umts) (o) Tt
11:00 [6.0 [golo.64 | 271 |50.23 | 1| 139.0 |Z24.5| 1.0
05 3.0 |1.0/0.41 | 2277 | 13,62 | 7.1S [13€.3 |630.4| 71.O
o [3.0lvaolouz | 1y [ v.02 | 70 [V31.7 [352.b] 1.0
S [30 jSioloMy | i |i7.0b | 7.03 [ We.t |241.b | 7.0
11:2013.0 180 |0.40 | \I1S | 1L.33 | L9y | 1355 |119.1 | 7.0
11525 (2.0 [21.0| 048 | 1L | 1596 | .37 [i1380 [[H%.Y ]| 7O
11:20 3.0 [24.0/ 0,43 | 17 |79 | G2Y [\35.1 [120.9 | 1.0
11:35 (3.0 |27.0 | O3 | ISD | isi2 | (b,29 (1352 [91.0171 | 1.0
11:40]2.0|30.0 03 [ 14b [1546 | (1§ [\Db.3 [R3.9 | 7.0
\we4s| 3.0 230047 [ 4L | 1557 b2 [\22.2 |[13.35| 1.0
ALSO [ 3.0 [P0 043 [ 14D [ iST96| 6.9 [ 129,01 | GTY4S§| 7.0
58] 2,030 044 [ \3% | 182 | bl | 1Y(Z | (2! 7.0
\2:00| 3.0 |Y%o| QN6 | (30 1535 | LS |40l [SS [ | 7.0
\ij02 | (.S 9370 MAX PL)ra}_;L Vol Ceellhed
i

hesicwd: ol 10 W 74l



E EAGLE EYE WELL DEVELOPMENT DATA SHEET =~ WELLID: £ ¢4 amworT

PROJECT NAME CLIENT SITE Developer Initials
Farmbre U Alaska Afww Vi dHond GWJ (onlee ] _C_é
WEATHER/TEMPERATURE iD Readihgs of Total VOCs Qﬁ r/End Times
gwn u SSGP Ambren A<~ Breathing ZonE In Wg@ _Z/ \ / ‘ (0 @‘,
J [ZHS/ TS

Well Information [
Well Material / Size (i Drilling Water Added (gal} | As-Built TD of Casing (ft) Borehole Diameter(in) / Gallons per linear foot (gal/ft
PVC/2 8S/2 4570362 56/0555 8/0.898 10/1.34
o MW-/ [.Oa O E ;;Iglller pack porosity = 0.3)
Depth to Product {fl TOC) Depth to GW (ft TOC) Inilial TD of Casing (ft) Product Thickn fl) and Volume Recovered (mL
N/ A K.Y 0.0 Nj&

Borehole Vol. (BV) water table well = (TD of casing — depth to water) * galfft; submerged well = (TD of cdsing — Depth Top Filter Pack *gal/ft
Min Purge Vol. = 2 * Added Water + 3 *BV  Max Purge Vol. =2 * Added Water + 10 * BV

av=( 0.0 tt- F.¢ ). 0362 gavit =079 gal (* 3785 Ligal = 24 1)

Min Purge Vol. =2 * 4 30,871 %ga1 = LT3 gal (3785 Ligal = QQST.)
Max Purge Vol. = 2 * gal + 10*0,$79 gal =5, 79 _gal (- 3.785 Ligal = L. 9] 1)
2= Well Purging Information

Start Time Einish Time Final TD of Casing (ft) Equipment Used for Puraing
sprinkler pump w/ surge block

\'%Lt? { k‘/'?'g ‘ O . O submersible pump

peristaltic pump

Color Odor Sheen Purged Dry Stabilization Meters Pump Intake Depth (ft bloc)
Cloudy Brown @ Moderate Yes Yes YS! Multi Meter q 1
i . »
Other: Faint Strong (Eo ) Hach Turbidimeter (during stabilization)

Purging reached: Stabilit@é-x/VoL) | Purgewaterwas@d’ Stored Other Note:

Acceptable Range to Demonstrate Stability

Volume
Time (Gallons or Liters) o +10% or 0.3 mg/L o Water Level
(HH:mm) +1.0°C +3% (whichever Is grealer) +0.1 +10 mV +10% or +1 NTU (feet btoc)
Temperature Conductivity DO pH ORP Turbidity
Change | Total °C) (uSlem) (mglL) (std units) (mV) (NTU)

B34Sy vy 033 | 22 [ 320685 SS¢e [ 169S | 7212 3¢
(250 |22 |[bb |08 | 201 | \WS2| 5,78 [[67-] | 38.4¥| 9.4
i35S |22 ﬂg 059 | 213 | ik | Sqy [I58.0 | 23.5¢| /.4
1400 |22 1.6 | [,7d | 22% [ 042 | [hi? |jcz.0| (37| 3.Y
1495 |22 2| j,08 | 217 | 12.34 | bad |[§3.0 | 10.06] XY
JHID |22 |I54%] 0.8 | 21S | iIK80 | (AT [/853.7 |13.049| .Y
1415 [2.2|1M.6]0.6S |2\y (5. 4¢S | (N} |is2.! | 9.07| B.Y¢
[420 |2.2 |A.B|0.59 | 2\3 | (54T | b1 |/52.9 | 9.3 | .4

]

[47512.2 |22.®] A6 FumaJZ of.| Reached

heseor: ~fliLo) Wl 74



WELL PURGE AND SAMPLING FORM
IEEAGLE EVE WELL ID: [C 6AMMwo | SHEET:{ of]
PROJECT NAME G .\e/b? WELL CONDITION A/M DIAMETER [ oD, | LD, | G“'\?/Lﬂ":':n
CLIENT Aﬂlm}ko\ 4‘.“\[ v/‘umj ; Ldl{ GCLM"A; DAMAGE PRESENT ﬂ/om 2" 2.375" | 2.067" 0.17
SITE (‘j\ G\Mb@t\ DE:’::OT':::JSER _7 . 07 3" 35" |3.068" 0.38
SAMPLER C:J' / 1N 4 Df::gn;agg)“ | 0.0 4 45" |4.026" 0.66
S Sy [EeE e G 3 5
DATE CJ_?/KD [\! | ¢ WELL VOLUME O rL-t Lp e 8625 | 7.081" %
START TIME 1S :‘OO
END TIME is ’}5"
SAMPLING DATA
[~ SAMPLE TVPE (GW,
movucromeny __ roesond etk
SAMPL;,?:ECTED Bailer Submersible Bladder Peristaltic Other (specify)
T SR A =
MADE OF; Stainless Steel PVC Teflon Disposable LDPE
SAMPLING DECON
PROCEDURE;
SAMPLE DESCRIPTION:
(cok.)r, free product C (M (A %~) de
e
CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:
Parameter Stability Criteria
Temperature +3%
pH +0.1
Conductivity +3%
ORP + 10mv
JDissolved Oxygen +10%
Turbidity +10%
FIELD WATER QUALITY PARAMETERS
Time "“’fg‘:l:::;'“’“ Water Levei| Draw Down Te;f‘;’::’,;‘;’e pH c“;:"'s‘:,::']"“ ORP D.O.(% | D.0.{mg/L) | Turbldity Color odor
1€10 [ 2,6Y L3 [O,0[1.85[6Iz Doy [122.7 (6. S| AY 1|tk Brw | ffan@
[36 17,3 |o.0 |\.36 |(hL]] 200 |[26.3 (0. 70 /8. 95 |l ight Br | pomo
2U1Q.9% 7.3 oo |12 | bS] 197 2.} {20 M (.9 [/0.92| Cleac | Aone
528 | .4 173 [0.0[1.23 k()] /9/ [31.9 |/21.9 1i7.87 | 2.7] c{fg LAon0.
(825p | 4.4 [7.3|8.011.2Z | (. /188 1122.3 2117.26] 7.9 clear [Moare
[S3S |4  17.% "D | .24 [6.SH]| /P26 /3522 |j22.70/7.32] %57 |chead | NMon@
[SUD Steb\izh ¥k {an _padein. 0 el 2
ANALYTICAL SAMPLE INFORMATION
Analyte  Time Identification Additional Sample Time Identification
oro/reo ISYS (O G,AM o1 MwoL M.;S/ ﬁ{SD Duplicate
GRO/BTEX ]5‘*25‘ !42 ﬁdﬂ Qi ﬁﬂ!fﬁj MS KM-SD
EPH/VPH
Pan s~ (D GAM O Mins 31 MS /MSD
Other

i W A /i



WELL PURGE AND SAMPLING FORM
m EAGLE EVE WELL ID: I(P/MHAMWO%HEET: (of [

PROJECT NAME 5;' Owvn b—QL wewconomon — Ado ) DIAMETER | 0.0. | LD. (G‘:\(L’/L:':rin
cent Al sska A“‘W\w /UO‘%&:M[ Gk(;d‘(ll DAMAGE PRESENT A /2jrQ 2" 2.375" | 2.067" 0.17
SITE G.EUM b e_l L ‘ DE':FT: Jg%‘g“ Q . u‘t 3" 35" | 3.068" 0.38
SAMPLER  MA u/cg' Df:;g;:g:)“ I 0.0 4" 45" |4.026" 0.66
ot TS o SEOE e |
DATE fasn} h})( b WELL VOLUME O.%O g 8625" | 7.981" 26

stanriive | (p 585
END TIME ‘? 3_13

[~ SAMPLE TYPE [GW,
PRODUCT, oms\;;; éw Ldm‘-k-ie(

SAMPLE COLLECTED
WITH: Bailer Submersible ladder Z\ Peristaltic Other (specify)
L Stainless Steel PVC Teflon { Z Disposable LDPE

SAMPLING DATA

SAMPLING DECON
PROCEDURE:

SAMPLE DESCRIPTION:
(color, free product C/l Q. D (@]

thickness, odor,

turbidity)
CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:
Parameter Stability Criteria
Temperature +3%
pH 01
Conductivity +3%
ORP +10mV
|Dissolved Oxygen +10%
Turbidity +10%
FIELD WATER QUALITY PARAMETERS
Purged Volume Temperature Conductivity ORP D.0. (%) D.0. (mg/L) | Turbidiey Color odor

Ti
ime (Gallon) Water Level| Draw Down (*F 0 Q) pH {us/cm)

{700 | 1.LBZ 9.0 |o.Te| Lid [(o0lb] 247 132, [97.1 [(3.€2{%0.id|Clea |hSrE
1708 7.9 [21 [0.86[1.8\ [b.R| 243 [\17.% |97.2 [13,3Q |#4.17 [cear |none |
b [ (95 (9.2 (D8] 2.1 6.3 ] 2947 122 |9%-L |13. 0 [SS. B ciear |[pnme
V8 [2.21 (9.2 [2.96[2.07 [b.bl | 2716 15,9 [92.2 1236 16O0.03| clesr | nn@. |
1720 [Q.47 (225 [Lov | 1.1 | G 89| 30 |13} | R3.6 | (LYT |56,68] cleal [none

Va2 PL!SJ:?A Vod.. Zelacl o d

ANALYTICAL SAMPLE INFORMATION

Analyte  Time Identification Additional Sample Time Identification
oro/rro (7 BS [lo GAMAN OL-AMUNBD oupticate [ 748 |lo GAMASTE D Ol
GRO/BTEX | 53¢ (o BGAM O AN ST vys [ GAM o FD ol
EPH/VPH

19207 (bGANn-oL Mo Ys o GAMTE D OL

= 1lic




WELL PURGE AND SAMPLING FORM .
EAGLE EYE wELL 1D: | G A MWL sHEET: | of {

) VOLUME
PROJECT NAME ‘ > WELL CONDITION JUN DIAMETER 0.D. | 1D
Gﬂ na M /l/ {GAL/LIN FT)

CLIENT Alﬁ_s,{.a Af‘v‘t\.xf /Ua{_ﬁh\_ﬂ{ Cuetrd DAMAGE PRESENT /(_/ MR 2 2.375" | 2.067" 0.17

¥ DEPTH TO WATER E
SITE (;_OA!\A‘ 0 l/r e ? O 3 35* |3.068 0.38
L

DEPTH TO BASE

SAMPLER IMH- /(-_3" oo ‘O VO q" 45" |a.026" 0.66

WEATHER/

L]
. > HEIGHT OF WATER " - .
TEMPERATURE §._/\1 Aoy S S :F: COLUMN D O 6 6.625" | 6.065 15

DATE >7 / D i\/f \\a WELL VOLUME O . "b'h{ g 8.625" | 7.981" 2.6
startive | Q 30 t {

END TIME IC(I(_;-

SAMPLING DATA

PRODUCT, omsn): é—w L—LW

SAMPLE COLLECTED X
WITH: Bailer Submersible Bladder Peristaltic Other (specify)
MADEOES Stainless Steel PVC Teflon l)( Disposable LDPE
SAMPLING DECON
PROCEDURE:

SAMPLE DESCRIPTION:

{color, free product C, ('*‘QM V\ o uo\_lﬁ(-

thickness, odor,

turbidity)
CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:
JParameter Stability Criterla
lTemperature +3%
pH +0.1
Conductlvity +3%
ORP +10mV
IDIssolved Oxygen +10%
Turbidity +10%
FIELD WATER QUALITY PARAMETERS
Time Purged Volume Water Level| Draw Down Temperature pH Conductlvity ORP D.0. {%) D.0. (mg/L) | Turbidity Color Odor

(Gallan) {"F or *C} {uSs/cm)

7235 (097 |4 0.4 |21 NG | 9GS [/149.0 |299.9 |29 | 26460kt bny | nonse

134 [0.8Y [8.2 108 | .45 1.1k | 2 [12R.¢ (¥4 |i1.%1 |15 2b|lioht bou| nan@.

1%4S [ 1.27 14. ] L2 |77.02 | 2373 [ 1w 3R, [19.93 |62-90] clesc | ngne. |
1250 | 1.4 125 1.5 |t96 6.7 227 |jueon [128.2119.37 |64.0 |clead | none

MAX TPURGE VOl. R

ANALYTICAL SAMPLE INFORMATION

Analyte  Time Identification Additional Sample  Time Identlfication
oro/Rro 17D jb GAP 63 MW O3 Duplicate

GRO/BTEX (920D  [/p GAM ©3 My O

EPH/VPH

P 1900 [ LGAPOCD pmin 073

Jod Wl ke



WELL PURGE AND SAMPLING FORM

[iJeacLe eve

sHeeT: o |

WELL ID: [{ GAA MWy
VOLUME
PROJECT NAME é . wlé P f/ WELL CONDITION A /QMJ DIAMETER | 0.0. | 4D | 0 'en
CLIENT A"G‘-ﬁkﬂ\ g_c“\\’, /U:t“ﬂwku‘ (‘7 pu‘-f‘d DAMAGE PRESENT /(/O e 2" 2.375" | 2.067" 0.17
f DEPTH TO WATER m N i
SITE (ﬁ ct [ﬂe ” {FROM TOC) 7- O 3 33" ] %068 i
DEPTH TO BASE F " i
SAMPLER M.{/CJ' (FROMTOC) 0. > 4 45" |4.026 0.66
WEATHER/ — 4 HEIGHT OF WATER U R 1
TEMPERATURE 500 F / /MUSH\( gu/mu,; COLUMN 3, O 6 6.625" | 6.065 15
DATE 7/}’ 14 wewvowme () &- | g 8.625" | 7.981" 26
START TIME O. neo
END TIME O%g 5’
SAMPLING DATA
[ SAMPLE TYPE [GW,
PRODUCT, OTHER): 6{‘0 witd Wedef
SAMPLE COLLECTED
WITH: Bailer Submersible Bladder l>< Peristaltic Other {specify)
MEDEOE: Stainless Steel PVC Teflon \ >S Disposable LDPE
SAMPLING DECON
PROCEDURE!
SAMPLE DESCRIPTION:
(color, free product ( fp'cgr, A,{') O({p(
thickness, odor, f
turbldity)
CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:
Parameter Stabllity Criteria
Temperature 1+ 3%
pH +0.1
Conductlvity 3%
ORP 1 10mV
IDissolved Oxygen +10%
Turbidity +10%
FIELD WATER QUALITY PARAMETERS
Time "“’i;‘:l‘;‘:;"“ Water Level| raw Down | TPt | p C"(“u"s‘z::’,"" ore D.0.(% | D.0.(mg/t) | Turbidity | Color Odor
0395 0.4 9 [4.7 1.3 [0.93 |35 421 [ /s5.S o Y |1v.27 %83 |clear | nonQ
0f/0 10.9% [RY%¥ [L.4 [aFl |633 | 4R /57.¢ |t00.1 Yv.25|22.73 |cleac | owe
oRis [1.4Y7 9.5t 077 [GUD | (Y42 V/$2.7 |98.0 [3XY¥|35%blclear [nond
Sl l"uwgrx_ Vel| Readle U,

ANALYTICAL SAMPLE INFORMATION

Identification

Analyte Time Identification Additional Sample Time
DRO/RRO C%‘S ‘ C) G AMO \‘( MWO\‘{ Duplicate
GROCBTEX 0%1s 16 GAM M MWy
P agls 16 GAM O MWoY
Other

Vﬂ\wu e 75 e




 [leacie

EVE

WELL PURGE AND SAMPLING FORM

SHEET: of |

WELL ID: |G GAM Mo
PROJECT NAME Gf&m £€(( WELL CONDITION /L{':.u DIAMETER | o.0. | 1D, (G“'\(:/Lt::l";)
CLIENT A([ qu ﬁ_‘r My /UG‘{“I‘G i'\_(l( bed DAMAGE PRESENT _/Lb we 5 2.375" | 2.067" 0.17
- : I DEPTH TO WATER u . ]
SITE & &wlﬁlc ({ o e 7. 30 3 35" |3.068 0.38
= DEPTH TO BASE " . i
SAMPLER /‘fJ/C ) (FROMTOC) [O. ()0 4 4.5" |4.026 0.66
WEATHER/ ’ - HEIGHT OF WATER = N |
TEMPERATURE 60“4’1;1 o /50"‘/" COLUMN <, O g 6g25" [,6.065 1.5
oL 7/}//6 WWEREVCLIME O1 & 8 8.625" | 7.981" 26
START TIME 463 5"
END TIME Pl OQGS_
SAMPLING DATA
[~ SAMPLE TYPE [GW, -
PRODUCT, OTHER}: K, {@bu'yLwdF e/’/
SAMPLE COLLECTED L
WITH: Bailer Submersible Blac_lder { x Peristaltic Other (specify)
MADEIOF: Stainless Steel PVC Teflon :k Disposable LDPE
SAMPLING DECON )
PROCEDURE:
SAMPLE DESCRIPTION:
{color, free product C_ ’{,@x{-: N o) Mﬁ'(’
thickness, odor, ¥
turbidity)
CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:
JPerameter Stabllity Criterla
lTemperature +3%
pH +0.1
Conductlvity +3%
ORP t+ 10mV
Joissolved Oxygen +10%
Turbidity + 10%
FIELD WATER QUALITY PARAMETERS
Time Puvizglx::‘l;lme Water Level| Draw Down Te(r:le::a.z;re pH co;::;::_:l;tv ORP D.0. (%) D.0. (mg/L) | Turbidity Color Odor
0390 |0.59 1.7 | 8.0/ 997 [G.ac|I&g [/37.8 [99.6 [/4.07][i56.6] clenr |none
0395 [1.58 |12 |0.0|0.85 |4 iS2 [I13%b [22¥ |/3.85 |(33.5|Clear |ihome
pgso |21 |72 |D.0 |0.a¢ |L.00O| 149 ¥2.7 (972.0 [t3.€3 |/14.7 | cleas | i

I osc| Piva
[74

L Vol.| Readeok

ANALYTICAL SAMPLE INFORMATION

Analyte Time

DRO/RRO Q4 0b

GRO/BTEX (2 5D
EPH/VPH

Identification

[C oA OTMWOS

Additional Sample Time

Duplicate

16 GAMOS MwWOS

PAH B Y5>

IC GAMOS Muos

Other

Identification

b 1. e 3/ 1e




WELL PURGE AND SAMPLING FORM

[i)eacieeve

WELL ID: [{6MO¢Awgg, SHEET: L of {

thickness, odor,
turbldity)

PROJECT NAME 6 wwih el WELL CONDITION A/eu) DIAMETER | 0.0 | LD. (G‘:\?/Lﬂr:n
CLIENT ﬁd.Skq Al‘ﬂ'\s, 1 |li l qu-—f“'( DAMAGE PRESENT /Ut‘lo 2" 2.375" | 2.067" 0.17
SITE [)M"é‘” ‘ DE:::OE)%SER é" ’]O 3" 35" |3.068" 038

s ]S o i 0

S g 10Tl ZOTE " 33
DATE ?g{n L’é WELL VOLUME O A S"‘? g e Broe o

START TIME 10

EeNoTIME 04 (4
1 SAMPLING DATA
P:OI:UE(.‘I',OTHE\:;: 6!”0 u\.d chl‘l?r
SAMPL;,?,::LEGED Bailer Submersible Bladder \_><_Peristaltic Other (specify)
MADE OF: Stainless Steel PVC __ Teflon ¢ Disposable LDPE
SAMPLING DECON
PROCEDURE:
coor eemonnt __Che o o pdise

CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:

DRO/RRO Og 5

Duplicate

Parameter Stability Criterla
Temperature +3%
pH +0.1
Conductlvity +3%
oRrp + 10mV
|pissolved Oxygen +10%
Turbldity +10%
FIELD WATER QUALITY PARAMETERS
Time Puri:‘;l:::;‘me Water Level| Draw Down Te(r:l:::a':;re pH Co(nudsl;f::lv)lty ORP D.0. (%) D.0. (mg/L) | Turbidity Color Odor
09X | 2.57 16.95[0.2s [\ 31 [ena | 144 |[(5D.¢ [290.2 |3522 27.4 |clede | nonge
0920 | 1149 _|7-0 [0.20] .80 | k.3 | \29 |/S2.0 [i18.] [/2.4¥ [ST.6T cltar | nonA_
0925 | 1.71 7.0 [0>0] 037 |21 | 126 [ISLY [{/2.7 /G8Y |Y4).03]| clear | Aone
04%0 | 2.2% 7-0;&3_0 033 611 | 128 | 1S3 /LY i85 |92.09 clea | nows
PG e T’urg}-' Val| Zaaclhad
ANALYTICAL SAMPLE INFORMATION
Analyte  Time Identification Additional Sample Time Identification

GRO/BTEX ©Q73 5 A GQMOGMWB

EPH/VPH

i 235 6 GAMOG MW

il P Bl




WELL PURGE AND SAMPLING FORM

E EAGLE EYE

SAMPLING DECON
PROCEDURE;

weLL 1D: [6G MMMwo7 swEeT| of [
PROJECT NAME Ga MM/ WELL CONDITION l\k: JJ DIAMETER | 0.D. | LD, |G‘:\3I':::1:TI
CLIENT M [i é ﬁ ) i “\a! ( d DAMAGEPRESENT /| fon @ 2 2.375" | 2.067" 0.17
SITE &0\ ~ ? eA . D:EF:%?J‘%;SZR g 4 \{ 3" 35" [3.088" 038
SAMPLER ity / o7 (FROMTGE) l° SO 4 45" |4.026" 0.66
e = d o ohd s AV O
DATE A7 ,02’ o WELL VOLUME 0.27 r 625" | 7,081 26
START TIME oS = S
END TIME 0%
1 g SAMPLING DATA
Pno:ui‘r, OTHER): &W\ &_, LJO*Q*(
SAMPLSVC::,lmED Bailer Submersible Bladder APeristaltic Other (specify)
MADEIOE: Stainless Steel Py Teflon Disposable LDPE

SAMPLE DESCRIPTION:
(color, free product

Clear? o o=

thickness, odor,
turbidity)

CRITERIA FOR STABLE PARAMETERS: SAMPLING NOTES:

(Parameter Stability Criteria
Temperature 1+ 3%
pH 0.1
Conductlvity +3%
OoRp +10mV
|Dissolved Oxygen +10%
Turbidity +10%
FIELD WATER QUALITY PARAMETERS
Time P"'?;‘:‘m;‘me Water Levei| Draw Down Te(',":::a,z;'e pH c°("u"s';::';w oRP D.0.(%) | D.0.(mg/L) | Turbidity Color Odor
0.00]| D.Y 24| 50l 2.93 [lst|2n g (U Y 132.3 117,70 3007 clear | nona
[005] 0.8 [QY ]| D.0[2.08 |43 20q |I16V.3 |//19.6 26| TN T |clsrr [vioma
10-10 | {.2 |2.4 D.0|2.5% |40 | Qoq [1S9.8 |//R.Y [{6.12]|3.0 |clear | none |
1015 | 1. |24 [0.0]2.23 |33 2 [1£7.9 1t2.5 [16.3F9][2.56]|cdeac | none
il B ’;’UY?),L Vinl.| Reedl e
ANALYTICAL SAMPLE INFORMATION
Analyte Time Identification Additional Sample Time Identification

oro/rRo 192§ flo @AM 27 i 011

Duplicate

GRO/BTEX 10725 [l G AM 271 Mw O]
EPH/VPH
Pl \228 [0 GAM O A D77
Other

SIRNATS RN
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APPENDIX C

LABORATORY REPORTS AND CHECKLISTS

C-1 LABORATORY DATA TABLES

C-2 ADEC LABORATORY DATA REVIEW CHECKLISTS
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C-1 LABORATORY DATA TABLES



Chain-of-Custody Report

Collection Organization: Eagle Eye Electric Chain-of-Custody: 71503 Cooler ID: Cooler #1-6 NPDL Number: N/A
Project Number: 1145019-Gambell Laboratory: ALS Environmental Bill To: Eagle Eye Electric Report To: Eagle Eye Electric
Collection | Collection Container Analyses Requested
COC Sample ID Loc ID Date Time Sampler | Quantity Type Volume | Preservative Matrix Group QC TAT Notes:
16GAMO01IMWO01 MwWO01 7/1/2016 1545 MH/CJ 18 ?On;t HCL, 4° +/- 2°C GW SW8260C, AK101 [MS/MSD| 15 day
16GAMOIMWO1 MWol | 7/1/2016 | 1545 MH/CJ 6 ng]br:rL HCL, 4° +/- 2°C oW AK102/AK103  [Ms/MsSD| 15 day
16GAMO01MWO01 MwWO01 7/1/2016 1545 MH/CJ 6 1-L Amber 4° +/- 2°C GW SW8270D SIM | MS/MSD| 15 day
16GAMOZMWO2 Mwo2 | 7/12016 | 1735 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO02MW02 MW02 7/1/2016 1735 MH/CJ 2 2:2};:; HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAM0O2MW02 MWO02 7/1/2016 1735 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMO3MWO3 MwWo3 | 7/1/2016 | 1900 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO3MWO03 MWO03 7/1/2016 1900 MH/CJ 2 2:2];2 Ir' HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAMO3MWO03 MWO03 7/1/2016 1900 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMOAMWO4 MwWo4 | 7/2/2016 | 0815 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO04MWO04 MWO04 7/2/12016 0815 MH/CJ 2 2:2];2 Ir' HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAMO04MWO04 MWO04 7/2/2016 0815 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMOSMWO5 MWO5 | 7/2/2016 | 0900 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO5MWO05 MWO05 7/2/12016 0900 MH/CJ 2 2:2];2 Ir' HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAMO5MWO05 MWO05 7/2/2016 0900 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMOBMWO6 MWO06 | 7/2/2016 | 0935 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO6MWO06 MWO06 7/2/12016 0935 MH/CJ 2 2:2];2 Ir' HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAMO6MWO06 MWO06 7/2/2016 0935 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMO7TMWO7 MwWo7 | 7/2/2016 | 1025 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO7MWO07 MWOQ7 7/2/12016 1025 MH/CJ 2 2:2};:; HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAMO7MWO07 MWO07 7/2/12016 1025 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMOSFDOL MwWo2 | 7/1/2016 | 1745 MH/CJ 6 ‘\‘%'Rt HCL, 4° +/- 2°C oW SW8260C, AK101 15 day
16GAMO8FDO1 MW02 7/1/2016 1745 MH/CJ 2 2:2};:; HCL, 4° +/- 2°C GW AK102/AK103 15 day
16GAMOSFDO01 MWO02 7/1/2016 1745 MH/CJ 2 1-L Amber 4° +/- 2°C GW SW8270D SIM 15 day
16GAMTBO001 7/1/2016 0900 MH/CJ 3 z\lj)orz\lg HCL, 4° +/- 2°C GW SW8260C, AK101 15 day

Special Instructions:

Relinquish By: Relinquish By:

Signature/Printed Name Date/Time Signature/Printed Name Date/Time

Received By: Received By:

Signature/Printed Name Date/Time Signature/Printed Name Date/Time




2016 GAMBELL FSRC SITE CHARACTERIZATION
ANALYTICAL RESULTS

K1607616-001 K1607616-002 K1607616-003 K1607616-004 K1607616-005
16GAMO1IMWO1 | 16GAM02MWO02 | 16GAMO3MWO03 | 16GAM04MWO04 | 16GAMOSMWO05

Method Analyte TableC Units 7/1/16 7/1/16 7/1/16 7/1/16 7/1/16
8260C Benzene 4.6 ug/L 0.1U) 0.07) 0.1U) 0.1UJ 0.1U)
8260C Ethylbenzene 15 ug/L 0.1UJ 3.6J- 0.1UJ 0.1UJ 0.1UJ
8260C m,p-Xylenes 190 ug/L 0.2U) 7.7)- 0.2U) 0.2U) 0.2U)
8260C o-Xylene 190 ug/L 0.2UJ 0.67 J- 0.2U) 0.2U) 0.2UJ
8260C Toluene 1100 ug/L 0.13 J- 9.5J- 0.95 J- 0.1UJ 0.1UJ
8270D SIM 2-Methylnaphthalene 36 ug/L 0.04 J- 12) 0.0054 UJ 0.0052 UJ 0.0047 J-
8270D SIM Acenaphthene 530 ug/L 0.005 UJ 0.68) 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Acenaphthylene 260 ug/L 0.0047 J- 0.37 UJ 0.011J- 0.0052 UJ 0.0051 UJ
8270D SIM Anthracene 43 ug/L 0.043 J- 0.1J 0.025 J- 0.0052 UJ 0.0051 UJ
8270D SIM Benz(a)anthracene 0.12 ug/L 0.0033 J- 0.005 UJ 0.0071 J- 0.0052 UJ 0.0051 UJ
8270D SIM Benzo(a)pyrene 0.034 ug/L 0.005 UJ 0.005 UJ 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Benzo(b)fluoranthene 0.8 ug/L 0.005 UJ 0.005 UJ 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Benzo(g,h,i)perylene 0.26 ug/L 0.005 UJ 0.005 UJ 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Benzo(k)fluoranthene 0.8 ug/L 0.005 UJ 0.005 UJ 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Chrysene 2 ug/L 0.005 UJ 0.005 UJ 0.015) 0.0052 UJ 0.0051 UJ
8270D SIM Dibenz(a,h)anthracene 0.034 ug/L 0.005 UJ 0.005 UJ 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Dibenzofuran 7.9 ug/L 0.005 UJ 0.72) 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Fluoranthene 260 ug/L 0.02UJ 0.014) 0.022 UJ 0.021 UJ 0.021 UJ
8270D SIM Fluorene 290 ug/L 0.005 UJ 1.2) 0.055 J- 0.0052 UJ 0.0059 J-
8270D SIM Indeno(1,2,3-cd)pyrene 0.19 ug/L 0.005 UJ 0.005 UJ 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Naphthalene 1.7 ug/L 0.03) 11) 0.0054 UJ 0.0052 UJ 0.0051 UJ
8270D SIM Phenanthrene 170 ug/L 0.005 UJ 0.11J- 0.14 J- 0.0052 UJ 0.0051 UJ
8270D SIM Pyrene 120 ug/L 0.0064 J- 0.015) 0.0093 J- 0.011 UJ 0.011 UJ
AK 102.0/103.0 |C10- C25 DRO 1500 ug/L 1300 J- 14000 J- 1100 J- 980 J- 270J-
AK 102.0/103.0 |C25 - C36 RRO 1100 ug/L 170J- 360 280 J- 3201J- 180 J-
AK101 C6- C10 GRO 2200 ug/L 60 J- 3101J- 301J- 25Ul 25Ul
Notes:

Bold red indicates that the result exceeds thel8 AAC 75 Table C groundwater
cleanup level (ADEC 2016).

ug/L = microgram(s) per liter

(-) = indicates that the result is potentially biased low

DRO = diesel-range organics

GRO = gasoline-range organics

J = estimated; the value is greater than or equal to the MDL and less than the LOQ,
or or the quantitation is an estimation due to discrepances in meeting certain
analyte-specific quality control criteria.

NA = not analyzed
RRO = residual-range organics
U = nondetect; the value shown is the limit of detection (LOD).



2016 GAMBELL FSRC SITE CHARACTERIZATION

ANALYTICAL RESULTS

K1607616-008

K1607616-006 K1607616-007 16GAMO8FDO1 K1607616-009
16GAM0O6MWO06 | 16GAMO7MWO7 7/1/16 16GAMTBO001

Method Analyte TableC Units 7/1/16 7/1/16 Dup of 16GAM02MW02 7/1/16
8260C Benzene 4.6 ug/L 0.1UJ 0.1UJ 0.1UJ 0.1UJ
8260C Ethylbenzene 15 ug/L 0.1UJ 0.08) 3.7J- 0.1UJ
8260C m,p-Xylenes 190 ug/L 0.2UJ 0.18) 81J- 0.2UJ
8260C o-Xylene 190 ug/L 0.2UJ 0.2UJ 0.66 J- 0.2UJ
8260C Toluene 1100 ug/L 0.1UJ 0.1UJ 10J- 0.1UJ
8270D SIM 2-Methylnaphthalene 36 ug/L 0.005 UJ 0.0083J 0.15) NA
8270D SIM Acenaphthene 530 ug/L 0.005 UJ 0.005 UJ 0.34) NA
8270D SIM Acenaphthylene 260 ug/L 0.005 UJ 0.005 UJ 0.11UJ NA
8270D SIM Anthracene 43 ug/L 0.005 UJ 0.0651) 0.0491) NA
8270D SIM Benz(a)anthracene 0.12 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Benzo(a)pyrene 0.034 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Benzo(b)fluoranthene 0.8 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Benzo(g,h,i)perylene 0.26 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Benzo(k)fluoranthene 0.8 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Chrysene 2 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Dibenz(a,h)anthracene 0.034 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Dibenzofuran 7.9 ug/L 0.005 UJ 0.005 UJ 0.29) NA
8270D SIM Fluoranthene 260 ug/L 0.02 UJ 0.02 UJ 0.013) NA
8270D SIM Fluorene 290 ug/L 0.005 J- 0.005 UJ 0.59) NA
8270D SIM Indeno(1,2,3-cd)pyrene 0.19 ug/L 0.005 UJ 0.005 UJ 0.005 UJ NA
8270D SIM Naphthalene 1.7 ug/L 0.005 UJ 0.0088 J 1.1) NA
8270D SIM Phenanthrene 170 ug/L 0.005 UJ 0.005 UJ 0.096 ) NA
8270D SIM Pyrene 120 ug/L 0.01 UJ 0.0067 J 0.0221) NA
AK 102.0/103.0 |C10- C25DRO 1500 ug/L 160 J- 970J- 14000 J- NA
AK 102.0/103.0 |C25-C36 RRO 1100 ug/L 170 J- 140 J- 510J NA
AK101 C6 - C10 GRO 2200 ug/L 25U 86 J- 340J- 25U
Notes:

Bold red indicates that the result exceeds the18 AAC 75 Table C groundwater
cleanup level (ADEC 2016).

ug/L = microgram(s) per liter

(-) = indicates that the result is potentially biased low

DRO = diesel-range organics

GRO = gasoline-range organics

J = estimated; the value is greater than or equal to the MDL and less than the LOQ,

or or the quantitation is an estimation due to discrepances in meeting certain
analyte-specific quality control criteria.

NA = not analyzed
RRO = residual-range organics
U = nondetect; the value shown is the limit of detection (LOD).




C-2 ADEC LABORATORY DATA REVIEW CHECKLISTS
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Laboratory Data Review Checklist

Completed by: |Ke|ly Janukajtis

Title: \ Project Chemist Date: \30 August 2016

CS Report Name: \Gambell FSRC Site Characterization Report Date: |

Consultant Firm: \Eagle Eye Electric, LLC

Laboratory Name: |ALS Environmental Laboratory Report Number: |K16076l6

ADEC File Number: ‘ ADEC RecKey Number:

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

XYes [ ]No [ INA (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?
[ JYes [ ]No XINA (Please explain.) Comments:

| All project samples were analyzed by ALS Environmental in Kelso, Washington.

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

XYes [ ]No [ INA (Please explain.) Comments:

b. Correct analyses requested?

XYes [ ]No [ INA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° £ 2° C)?
[ ]Yes X No [ INA (Please explain.) Comments:

Six coolers containing nine groundwater samples were received at the laboratory. All of the
coolers were received with cooler temperatures/temp blanks outside the range of 4+2°C:

- 6.0°C/7.3°C - 8.4°C/9.7°C
- 8.6°C/15.1°C - 7.8°C/9.0°C
- 5.7°C/8.4°C - 4.9°C/7.2°C
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,

Volatile Chlorinated Solvents, etc.)?
XYes [ ]1No [ INA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
XYes [ ]No [ INA (Please explain.) Comments:

| All samples were received in good condition.

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

samples, etc.?

XYes [ ]1No [ INA (Please explain.) Comments:
The cooler temperatures/temp blanks were recorded on the cooler receipt form and the client was
notified.
e. Data quality or usability affected? (Please explain.)
Comments:
All results have been qualified as estimated (J-/UJ) to indicate that the results may be potentially
biased low.
4. Case Narrative
a. Present and understandable?
XYes [ ]No [ INA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
XYes [ 1No [_INA (Please explain.) Comments:

| All QC items identified in the case narrative are discussed in the relevant sections of this checklist.

c. Were all corrective actions documented?
XYes [ ]No [ INA (Please explain.) Comments:

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

| Effects on data quality/usability are discussed in the relevant sections of this checklist.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?
XYes [ ]No [ INA (Please explain.) Comments:
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b. All applicable holding times met?
XYes [ ]No [ INA (Please explain.) Comments:

c. All soils reported on a dry weight basis?
[ IYes [ ]1No DXINA (Please explain.) Comments:

| No soil samples were submitted or analyzed for this SDG.

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
project?
XYes [ ]1No [ INA (Please explain.) Comments:

Several samples required dilutions during analysis for high concentrations of target analytes. All
LODs/LOQs for nondetect results were below cleanup levels.

e. Data quality or usability affected?
Comments:

| There was no effect on the data quality or usability.

6. QC Samples
a. Method Blank

i. One method blank reported per matrix, analysis and 20 samples?
XYes [ ]No [ INA (Please explain.) Comments:

ii. All method blank results less than PQL?
XYes [ ]No [ INA (Please explain.) Comments:

\ No analytes were detected above the LOQ in the MBs.

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

| Not applicable.

iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined?
[ ]Yes [ ]No XINA (Please explain.) Comments:

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

There was no effect on the data quality or usability.
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b. Laboratory Control Sample/Duplicate (LCS/LCSD)
i. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)
XYes [ ]No [ INA (Please explain.) Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
[ JYes [ ]No IXINA (Please explain.) Comments:

| No metals analyses were requested or performed for this SDG.

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)

XYes [ 1No [ INA (Please explain.) Comments:

All LCS/LCSD recoveries were within control limits.
All MS/MSD recoveries were within control limits, with the following exceptions:

- SW8270D SIM - Recovery of naphthalene exceeded the upper control limit of 114%
for the MS/MSD (120%/124%) performed for sample 1L6GAMO01MWO1. The
associated sample result of 0.030 ug/L was qualified as estimated “J” because it falls
between the MDL and the LOQ. A qualifier of “J+” would be applied and as this
indicates a potential high bias and the result is well below the associated cleanup
level, there is no effect on the data usability. This sample is affected by the cooler
temperature/temperature blank exceedance discussed in Section 3.a. Therefore, the
qualifier applied to the result is “J” (indeterminate bias).

iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

XYes [ 1No [ INA (Please explain.) Comments:

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

| Not applicable.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
XYes [ ]No [ INA (Please explain.) Comments:

vii. Data quality or usability affected? (Use comment box to explain.)

There was no effect on data quality or usability.
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Comments:

c. Surrogates — Organics Only

i. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?
XYes [ ]No [ INA (Please explain.) Comments:
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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)

[ JYes X No [ INA (Please explain.) Comments:

| All surrogate recoveries were within control limits, with the following exceptions:

AK102/103 — Recovery of surrogates n-triacontane (178%) and o-terphenyl (175%)
exceeded the upper control limits of 150% in the LCS. MS/MSD surrogate recoveries and
all sample surrogate recoveries were acceptable. No data flags were required and there
was no effect on the data quality or usability.

SW8260C

oRecovery of one or more surrogates failed high in the method blank and LCS/LCSD.
There were no associated detections in the MB and all recoveries were within
control limits for the LCS/LCSD.

oRecovery of one or more surrogates exceeded the upper control limit for samples
16GAM04MWO04, 16GAMO5MWO05, and 16GAMO6MWO06. As this indicates a
potential high bias and the associated sample results are nondetect, there is no
effect on data quality or usability.

oRecovery of toluene-d8 (116%) and 4-bromofluorobenzene (115%) exceeded the
upper control limits of 112% and 114%, respectively, in sample 16GAM07MWO7.
Several associated sample results were nondetect and as this indicates a potential
high bias, no data flags were required and there was no effect on data
quality/usability. Sample results for ethylbenzene (0.080 ug/L) and m,p-xylenes
(0.18 ug/L) were qualified “J+” to indicate a potential high bias. As this indicates a
potential high bias and the results are significantly below the associated cleanup
levels, there is no effect on data quality or usability. Both results are already
flagged as estimated (“J”) because the results fall between the MDL and the LOQ.
These samples are also affected by the cooler temperature/temp blank exceedances
discussed in Section 3.a. Therefore, the qualifier “J” (estimated, indeterminate bias)
has been applied to the results.

SW8270D SIM

Version 2.7

oRecovery of surrogate fluorene-d10 exceeded the upper control limit of 114% at
136% in sample 16GAMO8FDO1. Several associated sample results were nondetect
and as this indicates a potential high bias, no data flags were required and there was
no effect on data quality/usability. Associated results with positive detections
would be qualified as estimated “J+” and considered potentially biased high. As all
qualified results are below the associated cleanup levels, there is no effect on data
quality or usability. These results are also affected by cooler temp/temp blank
exceedances as discussed in Section 3.a., therefore positive results have been
qualified as estimated “J” (indeterminate bias).

oRecovery of surrogate terphenyl-d10 was less than the lower control limit of 58% at
44% in sample 16GAM02MWO02. Associated sample results were qualified as
estimated “J-/UJ” and may be considered potentially biased low. The other two
surrogates were recovered within control limits.
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iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data

flags clearly defined?
XYes [ ]No [ INA (Please explain.) Comments:

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

Effects on data quality/usability discussed in Section ii above.

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.)

XYes [ ]No [ INA (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)

XYes [ ]No [ INA (Please explain.) Comments:

iii. All results less than PQL?

XYes [ ]No [ INA (Please explain.) Comments:

| No analytes were detected in the trip blanks.

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

Not applicable.

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

There was no effect on data quality or usability.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
XYes [ ]No [ INA (Please explain.) Comments:

| One field duplicate was submitted for 7 primary samples.

Version 2.7 Page 7 of 9



ii. Submitted blind to lab?
XYes [ ]No [ INA (Please explain.) Comments:

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

RPD (%) = Absolute value of:  (R1-Ry)
x 100
((R1+R2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
[ JYes X No [ INA (Please explain.) Comments:

Field duplicate pair 1L6GAM02MWO02/16GAMO8FDO01 was analyzed for AK101, AK102/103,
SW8260 BTEX, and SW8270D SIM. The RPD was calculated for pairs of results over the LOQ.
Out of 26 pairs of duplicate results, 9 pairs had both results that were nondetect. Of the remaining
17 pairs of results, one pair of fluoranthene results and one pair of benzene results had both results
less than the LOQ therefore no flags were required for failed RPDs. Of the remaining 15 pairs of
results, one pair of SW8270D SIM pyrene results and one pair of AK103 RRO results had one
result less than the LOQ and one result greater than the LOQ; both pairs of results were qualified as
estimated “J” (indeterminate bias). The remaining 13 pairs had both results greater than the LOQ
and the RPDs were calculated. Six pairs had results that were greater than the recommended 30%
for waters and the results were qualified as estimated “J”, indeterminate bias.

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

Comments:

In general, 8 pairs were in disagreement. This indicates a nonhomogeneity of the sample matrix.
The higher of the two results will be used for decision-making. As one pair of results for DRO had
both results over the cleanup level and all other results were below cleanup levels, there was no
effect on data usability.

f. Decontamination or Equipment Blank (If not used explain why).
[ IYes [ 1No XINA (Please explain.) Comments:

\ Decon/equipment blank not required for this project.

i. All results less than PQL?
[ JYes [ ]No IXINA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

Version| 2\bt applicable. Page 8 of 9 1/10




Comments:

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

Comments:
There was no effect on data quality or usability.
7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
[ JYes [ ]No IXINA (Please explain.) Comments:

| No additional flags were required.
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APPENDIX D

CONCEPTUAL SITE MODELS
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| Print Form

Appendix A - Human Health Conceptual Site Model
Scoping Form and Standardized Graphic

Site Name: Gambell FSRC

File Number: 660.38.007

Completed by: |Eagle Eye Electric, LLC

Introduction
The form should be used to reach agreement with the Alaska Department of Environmental Conservation (DEC)
about which exposure pathways should be further investigated during site characterization. From this information,

summary text about the CSM and a graphic depicting exposure pathways should be submitted with the site
characterization work plan and updated as needed in later reports.

General Instructions: Follow the italicized instructions in each section below.

1. General Information:
Sources (check potential sources at the site)

[ USTs [ Vehicles
X ASTs [ Landfills
[ Dispensers/fuel loading racks [ Transformers

[ Drums [~ Other: ’

Release Mechanisms (check potential release mechanisms at the site)

X Spills [ Direct discharge
X Leaks [ Burning

[ Other: ’

Impacted Media (check potentially-impacted media at the site)

X Surface soil (0-2 feet bgs*) X Groundwater
X Subsurface soil (>2 feet bgs) [~ Surface water
X Air X Biota
[ Sediment ™ Other:

Receptors (check receptors that could be affected by contamination at the site)

X Residents (adult or child) [X Site visitor

X Commercial or industrial worker [X Trespasser

X Construction worker [X Recreational user
X Subsistence harvester (i.e. gathers wild foods) [ Farmer

X Subsistence consumer (i.e. eats wild foods) [ Other:

* bgs - below ground surface 1 revised October 2010



2. Exposure Pathways: (The answers to the following questions will identify complete
exposure pathways at the site. Check each box where the answer to the question is "yes".)

a) Direct Contact -
1. Incidental Soil Ingestion

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface?
(Contamination at deeper depths may require evaluation on a site-specific basis.) X

If the box is checked, label this pathway complete: ’Complete

Comments:

DRO in soil

2. Dermal Absorption of Contaminants from Soil
Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface?
(Contamination at deeper depths may require evaluation on a site specific basis.) X

X

Can the soil contaminants permeate the skin (see Appendix B in the guidance document)?

If both boxes are checked, label this pathway complete: ’Complete

Comments:

DRO in soil above ADEC Method Two, multiple PAHs detected below ADEC Method Two.

b) Ingestion -
1. Ingestion of Groundwater

Have contaminants been detected or are they expected to be detected in the groundwater, K
or are contaminants expected to migrate to groundwater in the future?

Could the potentially affected groundwater be used as a current or future drinking water K
source? Please note, only leave the box unchecked if DEC has determined the ground-
water is not a currently or reasonably expected future source of drinking water according

to 18 AAC 75.350.
If both boxes are checked, label this pathway complete: Complete

Comments:

Concentrations of DRO and Napthalene were detected above cleanup levels in groundwater.
Groundwater is used for drinking water in the community. Groundwater on site is a potential source of

drinking water.

2 revised October 2010



2. Ingestion of Surface Water

Have contaminants been detected or are they expected to be detected in surface water, X
or are contaminants expected to migrate to surface water in the future?

Could potentially affected surface water bodies be used, currently or in the future, as a .
drinking water source? Consider both public water systems and private use (i.e., during
residential, recreational or subsistence activities).

If both boxes are checked, label this pathway complete: ’Incomplete

Comments:

Offsite migration is possible, however, surface water not used for drinking water. Likely too saline for
drinking water.

3. Ingestion of Wild and Farmed Foods

Is the site in an area that is used or reasonably could be used for hunting, fishing, or X
harvesting of wild or farmed foods?

Do the site contaminants have the potential to bioaccumulate (see Appendix C in the guidance X
document)?

Are site contaminants located where they would have the potential to be taken up into X

biota? (i.e. soil within the root zone for plants or burrowing depth for animals, in
groundwater that could be connected to surface water, etc.)

If all of the boxes are checked, label this pathway complete: ’Complete

Comments:

DRO and naphthalene in groundwater above cleanup levels. Multiple other PAHs detected below
cleanup levels in site soil and groundwater.

¢) Inhalation-
1. Inhalation of Outdoor Air

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the X
ground surface? (Contamination at deeper depths may require evaluation on a site specific basis.)

Are the contaminants in soil volatile (see Appendix D in the guidance document)? X
If both boxes are checked, label this pathway complete: Complete
Comments:

DRO in soil. DRO listed in Appendix D.
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2. Inhalation of Indoor Air

Are occupied buildings on the site or reasonably expected to be occupied or placed on X
the site in an area that could be affected by contaminant vapors? (within 30 horizontal

or vertical feet of petroleum contaminated soil or groundwater; within 100 feet of

non-petroleum contaminted soil or groundwater; or subject to "preferential pathways,"

which promote easy airflow like utility conduits or rock fractures)

Are volatile compounds present in soil or groundwater (see Appendix D in the guidance K
document)?

If both boxes are checked, label this pathway complete: ’Complete

Comments:

Buildings are currently unoccupied but could be occupied in the future. DRO in soil. DRO listed in
Appendix D.
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3. Additional Exposure Pathways: (4lthough there are no definitive questions provided in this section,
these exposure pathways should also be considered at each site. Use the guidelines provided below to
determine if further evaluation of each pathway is warranted.)

Dermal Exposure to Contaminants in Groundwater and Surface Water

Dermal exposure to contaminants in groundwater and surface water may be a complete pathway if:

o Climate permits recreational use of waters for swimming.
o Climate permits exposure to groundwater during activities, such as construction.
o Groundwater or surface water is used for household purposes, such as bathing or cleaning.

Generally, DEC groundwater cleanup levels in 18 AAC 75, Table C, are assumed to be protective of this
pathway.

Check the box if further evaluation of this pathway is needed.:

Comments:

DRO and naphthalene in site groundwater greater than Table C.

Inhalation of Volatile Compounds in Tap Water

Inhalation of volatile compounds in tap water may be a complete pathway if:
o The contaminated water is used for indoor household purposes such as showering, laundering, and dish

washing.
o The contaminants of concern are volatile (common volatile contaminants are listed in Appendix D in the

guidance document.)

Generally, DEC groundwater cleanup levels in 18 AAC 75, Table C, are assumed to be protective of this
pathway.

Check the box if further evaluation of this pathway is needed:

Comments:

Groundwater at the site is not used for tap water.
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Inhalation of Fugitive Dust

Inhalation of fugitive dust may be a complete pathway if:

o Nonvolatile compounds are found in the top 2 centimeters of soil. The top 2 centimeters of soil are
likely to be dispersed in the wind as dust particles.

o Dust particles are less than 10 micrometers (Particulate Matter - PMio). Particles of this size are called
respirable particles and can reach the pulmonary parts of the lungs when inhaled.

o Chromium is present in soil that can be dispersed as dust particles of any size.

Generally, DEC direct contact soil cleanup levels in Table B1 of 18 AAC 75 are protective of this pathway
because it is assumed most dust particles are incidentally ingested instead of inhaled to the lower lungs. The
inhalation pathway only needs to be evaluated when very small dust particles are present (e.g., along a dirt
roadway or where dusts are a nuisance). This is not true in the case of chromium. Site specific cleanup levels
will need to be calculated in the event that inhalation of dust containing chromium is a complete pathway

at a site.

Check the box if further evaluation of this pathway is needed.: [

Comments:

Nonvolatiles, including metals, aren't contaminants of concern at the site.

Direct Contact with Sediment

This pathway involves people's hands being exposed to sediment, such as during some recreational, subsistence,

or industrial activity. People then incidentally ingest sediment from normal hand-to-mouth activities. In

addition, dermal absorption of contaminants may be of concern if the the contaminants are able to permeate the

skin (see Appendix B in the guidance document). This type of exposure should be investigated if:

o Climate permits recreational activities around sediment.

o The community has identified subsistence or recreational activities that would result in exposure to the
sediment, such as clam digging.

Generally, DEC direct contact soil cleanup levels in 18 AAC 75, Table B1, are assumed to be protective of direct

contact with sediment.

Check the box if further evaluation of this pathway is needed:

Comments:

There is no sediment at the site.
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4. Other Comments (Provide other comments as necessary to support the information provided in this

form.)
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Ecosystem Conceptual Site Model
Scoping Form

Site Name: Gambell FSRC

Completed by: Eagle Eye Electric
Date: 01/22/2016

Instructions: Follow the italicized instructions in each section below. “Off-ramps,” where the
evaluation ends before completing all of the sections, can be taken when indicated by the
instructions. Comment boxes should be used to help support your answers.

1. Direct Visual Impacts and Acute Toxicity
Are direct impacts that may result from the site contaminants evident, or is acute toxicity
from high contaminant concentrations suspected? Check the appropriate box.

[ ] Yes— describe observations below and evaluate all of the remaining sections
without taking any off-ramps.
[M] No — go to next section.

Comments:

2. Terrestrial and Aquatic Exposure Routes
Check each terrestrial and aquatic route that could occur at the site.

Terrestrial Exposure Routes
[ ] Exposure to water-borne contaminants as a result of wading or swimming in
contaminated waters or ingesting contaminated water

Contaminant uptake in terrestrial plants whose roots are in contact with
contaminated surface water

W] Contaminant migration via saturated or unsaturated groundwater zones and
discharge at upland “seep” locations (not associated with a wetland or water body)

Contaminant uptake by terrestrial plants whose roots are in contact with soil
moisture or groundwater present within the root zone (generally no more than 4 feet
below ground surface)

Particulates deposited on plants directly or from rain splash

N

Incidental ingestion and/or exposure while animals grub for food, burrow (up to 2
feet for small animals or 6 feet for large animals), or groom



]

[

Inhalation of fugitive dust or vapors disturbed by foraging or burrowing activities

Bioaccumulatives (other than PAHs, which bioaccumulate more readily in aquatic
environments) taken up by soil invertebrates, which are in turn eaten by higher food
chain organisms (see the Policy Guidance on Developing Conceptual Site Models)

Other site-specific exposure pathways

Aquatic Exposure Routes

L]
[]
L]
[]
[]

]

]

Contaminated surface runoff migration to water bodies through swales, drainage
ditches, or overland flow

Aquatic receptors exposed through osmotic exchange, respiration, or ventilation of
surface waters

Contaminant migration via saturated or unsaturated groundwater zones and
discharge at “seep” locations along banks or directly to surface water

Deposition into sediments from upwelling of contaminated groundwater

Aquatic receptors may be exposed directly to contaminated sediments through
foraging or burrowing, or indirectly exposed due to osmotic exchange, respiration, or
ventilation of sediment pore water.

Aquatic plants rooted in contaminated sediments

Bioaccumulatives (see the Policy Guidance on Developing Conceptual Site Models)
taken up by sediment invertebrates, which are in turn eaten by higher food chain
organisms

Other site-specific exposure pathways

If any of the above boxes are checked go on to the next section. If none are checked, end
the evaluation and check the box below.

[ ] OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY

Comments:

Site is nearly 1,200 feet from the nearest surface water body. Any
contamination would likely filter into the soil before it is able to run off to nearby
surface water bodies. PAHs present in soil.

3. Habitat
Check all that may apply. See Ecoscoping Guidance for additional help.

]

]

Habitat that could be affected by the contamination supports valued species (i.e.,
species that are regulated, used for subsistence, have ceremonial importance, have
commercial value, or provide recreational opportunity)

Critical habitat or anadromous stream in an area that could be affected by the
contamination

Habitat that is important to the region that could be affected by the contamination




[ ] Contamination is in a park, preserve, or wildlife refuge

If any of the above boxes are checked go on to the next scoping factor. If none are
checked, end the evaluation and check the box below.

[@] OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY

Comments:

Suitable habitat not present at the site.

4. Contaminant Quantity
Check all that may apply. See Ecoscoping Guidance for additional help.

[ ] Endangered-, threatened-, or species of special concern are present
[ ] The aquatic environment is or could be affected

[ ] Non-petroleum contaminants may be present, or the total area of petroleum-
contaminated surface soil exceeds one-half acre

If any of the above boxes are checked go on to the next scoping factor. If none are
checked, end the evaluation and check the box below.

[@] OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY

Comments:

Any contaminants detected at the site would likely not impact the offsite aquatic
environment.

5. Toxicity Determination
Check all that apply.

W] Bioaccumulative chemicals are present (see Policy Guidance on Developing
Conceptual Site Models)

[ ] Contaminants exceed benchmark levels (see the Ecological Benchmark Tool in
RAIS, available at: http://rais.ornl.gov/tools/eco_search.php)



If either box is checked complete a detailed Ecological Conceptual Site Model (see
DEC’s Conceptual Site Model Guidance) and submit it with the form to you DEC Project
Manager.

If neither box is checked, check the box below and submit this form to your DEC Project
Manager.

[ ] OFF-RAMP: NO FURTHER ECOLOGICAL EVALUATION NECESSARY

Comments:

Bioaccumulative compounds present. No benchmarks exceeded.




Ecoscoping Graphic
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RE W91ZRU-15-C-0003 Gambell Site Characterization Plan responses to comments

From: Duncan, Danielle L (DEC) <danielle.duncan@alaska.gov>

Sent: Thursday, June 02, 2016 12:31 PM

To: Jennifer Wehrmann

Cc: jennifer_.n_.nutt2_.mil@mail.mil; Palmieri, Anne Marie G (DEC)

Subject: RE: W91ZRU-15-C-0003 Gambell Site Characterization Plan, responses
to

comments

Jennifer, due to the remoteness of the site, your proposal to develop and sample the

wells without waiting 24 hours is approved. Please submit all water stabilization
parameters etc. as usual. Thanks!

From: Jennifer Wehrmann [mailto:jwehrmann@beringstraits.com]

Sent: Thursday, June 02, 2016 11:53 AM

To: Duncan, Danielle L (DEC) <danielle.duncan@alaska.gov>

Cc: jennifer.n_nutt2_mil@mail.mil; Palmieri, Anne Marie G (DEC)
<annemarie.palmieri@alaska.gov>

Subject: RE: W91ZRU-15-C-0003 Gambell Site Characterization Plan, responses to
comments

Danielle,

We had an afterthought on the Gambell & Savoonga work plans. Would ADEC approve us
to develop the

wells sooner than 24 hours after installation with the direct push drill rig?
Because both Gambell &

Savoonga are so remote we are trying to overcome some of the logistical challenges
with the drill rig

and field crew. Monitoring well development is outlined in Section 4.3 of the work
plans. We would also

like approval to sample when development is complete, rather than waiting another 24
hours (outlined

in Section 4.4).

Please advise.
Jennifer

From: Duncan, Danielle L (DEC) [mailto:danielle.duncan@alaska.gov]

Sent: Thursday, May 26, 2016 8:16 AM

To: Jennifer Wehrmann

Cc: jennifer.n_nutt2.mil@mail.mil; Palmieri, Anne Marie G (DEC)

Subject: RE: W91ZRU-15-C-0003 Gambell Site Characterization Plan, responses to
comments

Greetings, please find the attached response to the comment responses. | look
forward to receiving the final work plan. Please note: the (WORK PLAN/REPORT)
may be submitted electronically. If your submittal exceeds 8 megabytes, you may

submit it to me through the Alaska ZendTo “drop-off” option
at https://drop.state.ak.us/drop/. The Division of SPAR/Contaminated Sites
Program prefers and encourages electronic submittals.

I have sent the original in the mail, thanks and have a nice day!

From: Jennifer Wehrmann [mailto:jwehrmann@beringstraits.com]

Sent: Tuesday, May 10, 2016 1:21 PM

To: Duncan, Danielle L (DEC) <danielle.duncan@alaska.gov>

Cc: jennifer.n_nutt2.mil@mail.mil

Subject: W91ZRU-15-C-0003 Gambell Site Characterization Plan, responses to comments

Good afternoon, Danielle,
Please see attached for draft responses to comments and an updated figure showing
the proposed well
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RE W91ZRU-15-C-0003 Gambell Site Characterization Plan responses to comments
locations for your review. Please let us know if these revisions meet your approval.
IT so, we will revise
the site characterization plan accordingly. We also plan to revise the Savoonga Site
Characterization Plan
and reissue that document (with the correct figure) for your review. | wanted your
feedback on these
response to comments Ffirst though.

Thanks for your feedback,
Jennifer

Jennifer Wehrmann, PMP

Environmental Project Manager

Paragon Professional Services, LLC

A Bering Straits Company

4600 Debarr Road, Suite 200 | Anchorage, AK 99508
Phone 907-563-3788 | Fax 907-563-2742

Direct 907-334-8347 | Mobile 907-382-0146
Jwehrmann@beringstraits.com | www.beringstraits.com

WARNING: The information contained in this email (including any attachments) is

CONFIDENTIAL and
may be PRIVILEGED. If you are not the intended recipient of this email, you may not

read, retain, copy,
or distribute this email. If you have received this email in error, please advise us

by return email and call
the sender at 907-563-3788. Thank you.
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File No: 660.38.007
December 28, 2016

Sent via electronic mail only
2LT Jennifer Nutt

Alaska Army National Guard

Construction Facilities Management Office
PO Box 5800

JBER, AK 99505-0800

Re:  Draft Gambell Site Characterization Report
Gambell Federal Scout Readiness Center (FSRC)
Gambell, Alaska
Alaska Army National Guard

Dear Ms. Nutt:

The Alaska Department of Environmental Consetvation (ADEC) received a copy of the above
referenced document by electronic mail. I have reviewed the document and provided the comments in
the attached table. Ilook forward to the responses and/or a final draft of the repott.

If you have any questions regarding this letter or concetns please feel free to contact me by telephone at
907-465-5207 or email at Danielle. Duncan@alaska.gov.

Sincerely,

NN =

Danielle Duncan
Project Manager

cc: Anne Marie Palmieri, Environmental Program Specialist IV, ADEC, via electronic mail



Danielle Duncan EPS III- Comments on:
Draft Site Characterization Report
Gambell Federal Scout Readiness Center, December 28, 2016

Comment No.

Page Section

Alaska Department of Environmental Conservation
Contaminated Sites Program

Comment / Recommendation

1. 2 1.5 Township should be 20 S and range should be 67 W
2 Figures Please add the location of the community groundwater drinking water well to the figures or
add an additional figure showing its location relative to the site.
3. C-1Lab Note that the cleanup levels have been revised — update the analytical results tables. New
data tables | cleanup levels can be found at:
http://dec.alaska.gov/spar/regulation projects/cs18AACT75.htm. Naphthalene in sample
MW?2 is in exceedance. The CSM will also require updating.
4. C-1Lab The table cuts off the sample description for the duplicate. 16GAM0O8FDO01 7/1/16 Dup of
data tables | 53
3. CSM Groundwater is used for drinking water in the community therefore, groundwater on site is a
potential source of drinking water.
6. CSM The CSM indicates the presence of stained soil in several locations — is this still true?
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