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EXECUTIVE SUMMARY

This report was prepared to document remedial action (RA) work performed at the former
Project Chariot site located near Cape Thompson, Alaska during 2014. The work was managed
by the U.S. Army Corps of Engineers (USACE) Alaska District for the U.S. Department of Energy
(DOE) Office of Legacy Management (LM).

Due to the short field season and the tight barge schedule, all field work was conducted at the
site July 6 through September 12, 2014. Excavation activities occurred between July 16 and
August 26, 2014. A temporary field camp was constructed at the site prior to excavation
activities to accommodate the workers at the remote, uninhabited location.

A total of 785.6 tons of petroleum, oil, and lubricants (POL)-contaminated soil was excavated
from four former drill sites associated with test holes installed circa 1960. Diesel was used in the
drilling process during test hole installations and resulted in impacts to surface and subsurface
soils at four of the five sites (no contamination was identified at Test Hole Able). Historic
information is not definitive as to the usage for Test Hole X-1; it may have actually been a dump
site and not a drill site. In addition to the contaminated soil, the steel test hole casings were
decommissioned and associated debris was removed as part of the remedial effort.

The POL-contaminated soil was placed in lined super sacks, and the filled super sacks were
weighed and then loaded into connex boxes to facilitate off-site shipping. The quantities of POL-

contaminated soil removed from each site are summarized in Table ES-1.

Table ES-1 Summary of POL-Contaminated Soil Removed

Qggrq'gatr)llwicr)] faFt)S dL_ Number é\ée;ﬁg; Estimated Area
Test Hole?! Casing Status Soil Removed of Super Excz;)vation of Excavation
3
(Tons)? Sacks (inches) (Square Feet)
e
Able Cut and Capped 0 0 0 0
15 (40 in NW
Baker Cut and Capped 15.5 24 corner) 130
. 36 (pad) and
Charlie Cut and Capped 248.0 204 24 (tundra) 2,100
24 (pad) and
Dog Cut and Capped 254.7 212 12 (tundra) 2,300
X-1 Removed 267.4 217 66 1,100
TOTAL REMOVED 785.6 657 Varies Tot5al62r0ea:

! Test Hole X-1 may have actually been a dump site and not a drill site.

2 A ton (short ton) is equivalent to 2,000 pounds. The quantities are based on collective weight measurements made on
site during the field effort.

% Super sacks were constructed of woven polypropylene with a polyethylene liner and were 1-cubic yard (cy) in capacity.
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The POL-contaminated soil was barged to Seattle, Washington, and transported overland for
disposal at the Columbia Ridge landfill in Arlington, Oregon.

Results of soil confirmation samples collected from the limits of the excavations were all below
regulatory standards except for three instances:

e The soil sample collected from inside the steel casing at Test Hole Baker exceeded the
Method One cleanup level for diesel range organics (DRO). The casing was sealed with
bentonite and a cap was welded onto the top preventing further contact.

e One floor sample collected immediately adjacent to the Test Hole Charlie casing
exceeded the Method Two cleanup level for DRO. Permafrost restricted further soil
removal.

e One floor sample from collected directly below the former Test Hole X-1 casing (casing
was completely removed), exceeded the Method Two cleanup level for DRO. Permafrost
and/or bedrock restricted further soil removal.

The Alaska Department of Environmental Conservation (ADEC) approved excavation closures
after reviewing preliminary analytical results and field data. The excavations were subsequently
backfilled with local materials and contoured to match the surrounding topography, then fertilizer
and grass seed were applied to facilitate re-vegetation.

The requirements of the Work Plan have been met (the casings were properly decommissioned
or removed and all accessible POL-contaminated soil has been removed) and site closure is
recommended for all five test hole sites.

e Cleanup Complete status is recommended for the Test Hole Able site since there was no
indication of diesel contamination at that site.

e Cleanup Complete with land use restrictions/institutional controls (LUCs/ICs) is
recommended for the Test Hole Baker, Charlie, Dog, and X-1 sites. LUCs/ICs are
recommended because either sample results indicate that residual diesel contamination
remains in soil at these sites, or diesel contamination is presumably present in soil below
the top of permafrost along the length of each of the boreholes. A LUCs/ICs plan should
be prepared to document the site closure requirements.

Project Chariot 2014 Remedial Action - W911KB-14-C-0002 Page ir
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1.0 INTRODUCTION

1.1

1.2

This report was prepared to document remedial action (RA) work performed at the former
Project Chariot site located near Cape Thompson, Alaska (Figure 1-1). Tanik Construction
Company (Tanik) was the prime contractor and Fairbanks Environmental Services (FES) provided
sampling and documentation services. The project was conducted under contract to the U.S.
Army Corps of Engineers (USACE), Contract Number W911KB-14-C-0002. The work was
managed by the USACE Alaska District for the U.S. Department of Energy (DOE) Office of Legacy
Management (LM). RA field work was conducted between July and September 2014.

Project Objectives

The objective of the remediation effort was to abandon test holes at the former U.S. Atomic
Energy Commission (AEC) Project Chariot site and remove contaminated soil to below ADEC
action levels. POL-contaminated water was removed from test hole casings, and the casings
were either completely removed or were cut below grade and a cap welded in place. POL-
contaminated soil surrounding the test holes was excavated and removed from the site and
transported to a permitted landfill for proper disposal. Following excavation activities, the test
hole sites were contoured to match surrounding terrain.

Site Background

In 1958, the AEC authorized planning and studies for Project Chariot, an experimental harbor
excavation using nuclear explosives. This project was developed as part of the Plowshare
Program created in 1957. This was a program to investigate and develop peaceful uses of
atomic energy. The AEC made a withdrawal of public lands to use the Cape Thompson location
between 1958 and 1963. The study area consisted of the entire Ogotoruk Creek drainage
(approximately 4,700 acres), but most facilities were concentrated near the Chukchi Sea coast.

Test holes were installed to evaluate geologic conditions in support of Project Chariot. The test
holes were installed with a rotary drill rig using hollow-stem diamond drill bit technology to allow
for coring. It was noted in 1959 that the traditional drilling fluid thawed the permafrost which
caused the sides of the test holes to slump into the bottom of the uncased holes. To overcome
this difficulty, the conventional drilling fluid was replaced with refrigerated diesel fuel in 1960 and
resulted in lack of sidewall sloughing (U.S. Geological Survey [USGS], 1961a).

Project Chariot 2014 Remedial Action-W911KB-14-C-0002 Page 1-1
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Table 1-1 Summary of Test Hole Construction®

Test Hole Date Drilled Total Depth (feet Depth of Permafrost
bgsg gfeet bgsz
Able 1959 596 2.4 to >596
Baker 1959 1,172 2.1 to >1,000
Charlie 1960 1,002 1.5 to 945
Dog 1960 1,202 1.2t0 1,170

! Sources: USGS, 1960 and USGS, 1961a. No data were available for Test Hole X-1.
bgs — below ground surface

Scientists conducted a radioactive tracer experiment from August 20-25, 1962 on soils and
sediments in test plots along Snowbank Creek and its confluence with Ogotoruk Creek; soil
containing various radioisotopes from a Nevada nuclear blast was sprinkled on local flora to
evaluate the mobility of radioactive fission products subjected to simulated conditions of rain and
runoff. At the conclusion of the tests, tracer-contaminated soil was removed and transported in
drums to a nearby area, where it was mixed with native soil (DOE, 2009). The soils, boards, and
polyethylene sheeting used to enclose and cover the test plots were covered with about 4 feet of
clean soil, which formed a small mound that occupied an area of about 400 feet; the mound
remained intact until it was removed in 1993. Although a substantial amount of information was
acquired, Project Chariot was cancelled due to lack of public support. No nuclear explosive
devices were brought to the site. The steel test hole casings and associated diesel-contaminated
soil remained at the site.

In 1963, the Department of the Navy assumed control of the AEC improvements and obtained a
Bureau of Land Management (BLM) permit effective for a 5-year period. The former AEC site
was activated as a logistical support base for the Naval Arctic Research Laboratory (NARL) at
Barrow, Alaska, and was identified as the Cape Thompson Naval Site. The main camp, buildings,
airstrip, and other structures were used by the U.S. Navy, and some additional structures were
built. The NARL discontinued use of the site in 1970, and administration was transferred to the
BLM. In 1972, the acreage was set aside for review and classification by BLM. On December 2,
1980, the area was classified as a National Wildlife Refuge, transferring jurisdiction to the U.S.
Fish & Wildlife Service, with the exception of a 160 acre Native allotment (shown on Figure 1-2).
More recently, the land surrounding the allotment was conveyed to the Arctic Slope Regional
Corporation (ASRC) under the Alaskan Native Claims Settlement Act (ANCSA).

A removal action was performed in August 1991 to clean up the main camp under the Formerly
Used Defense Site (FUDS) program. FUDS, which is managed by the USACE, is used to clean up
environmental problems created by Department of Defense (DOD) activities on lands the DOD no
longer owned, controlled, or had jurisdiction over as of 1986. The work included demolition and
disposal of tanks, structures, and other improvements; and the limited excavation and offsite
disposal of POL-contaminated soils. Debris that could not be burned was disposed in a permitted
onsite landfill. A second cleanup was performed during the 2009 field season under the National

Project Chariot 2014 Remedial Action-W911KB-14-C-0002
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American Lands Environmental Mitigation Program (NELAMP) to address impacts to the native
allotment; several buildings and equipment that were left in place following the 1991 effort were
removed from the site or burned. One building, identified as a cabin on Figure 1-2, was retained
as a safety shelter.

The field work conducted from July through September 2014 addressed impacts from AEC activities
associated with Project Chariot and included the decommissioning the test hole casings, removal of
diesel-contaminated soils, contouring of the sites to match local topography, and the addition of
seed and fertilizer to disturbed areas to promote re-vegetation.

1.3 Physical Setting

The DOE Chariot site is located near Cape Thompson. The Chariot site lies in the Ogotoruk
Creek valley, which is located about 120 miles northwest of Kotzebue along the coast of the
Chukchi Sea. There are no roads in the Cape Thompson area and vehicular traffic is limited to
the winter, when the river and sea ice are thick enough to permit ice roads. During summer and
fall, access to the site is limited to small fixed-wing aircraft, helicopter, barge, and all-terrain
vehicle (ATV); from Point Hope which is located 30 miles northwest or Kivalina which is 41 miles
southeast. Figure 1-1 shows the site and vicinity location. Figure 1-2 presents the project site
and key features.

The Ogotoruk Valley is approximately three miles wide, seven miles long, and bordered by an
800-foot-high ridge to the west and 500-foot-high rolling hills to the east. Vegetation in the area
consists of arctic and mountain tundra in the low regions, and sparse tundra at high elevations.
The creek flow varies greatly, depending on seasonal fluctuations in precipitation and ambient
temperatures. Shallow permafrost (1 to 3 feet below ground surface [bgs]) was identified in
unconsolidated deposits (USGS, 1960).

Climate

The Cape Thompson site lies north of the Arctic Circle in a transitional climate zone characterized
by long, cold winters and cool summers. Average temperatures range from between 40 and 60
degrees Fahrenheit (°F) in the summer, and between -20 and 0 °F in the winter (Weatherspark,
2013). July is normally the warmest month and January is the coldest month. Mean maximum
air temperature is below freezing from October to May. The Chukchi Sea is typically ice-free
from May/June through October.

Late summer is the wet season with August being the wettest month. The average annual
precipitation at the site is estimated to be about 8 inches. About 60 percent of the precipitation
(about 5 inches) occurs as rain between June and September. The site is known for having
frequent strong winds, often with velocities exceeding 20 knots. Also, the Ogotoruk valley is
frequently covered by fog and/or cloud cover, either of which can inhibit accessibility to the site.
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Geology and Land Surface

The Cape Thompson site is located within the Ogotoruk Creek valley and is characterized by the
following major land-surface types: rock outcrops, rubble (talus and colluvium), tundra
vegetation, bare soil, and long shore lagoons (USGS, 1961a). Bedrock crops out in sea cliffs,
higher ridges, and in scattered stream cuts. Principal types are mudstone, siltstone, sandstone,
limestone, shale, and conglomerate. Talus is not extensive and occurs only on steep slopes,
generally below limestone outcrops. Talus generally ranges from 6 inches to 2 feet thick at the
site. Talus is intermingled with the courser colluvium that has a matrix of grit, sand, and silt.
Colluvium is generally located on slopes of intermediate steepness and essentially void of
vegetation. Colluvium at the site is generally no more than a few feet thick.

Lush tundra vegetation at the site typically grows in low gradient, poorly drained areas. In other
areas of the site, the vegetal cover (mainly tussock grass) is sparse and occupies all but the
steepest and driest slopes. Bare soil is interspersed with the tundra vegetation and is composed
of material described as sandy to pebbly.

1.4 Summary of Previous Investigations Associated with Test Holes

The main camp area used by the U.S. Navy was mitigated under the FUDS and Native American
Lands Environmental Mitigation Program (NALEMP) programs. The following reports summarize
past investigations and RA activities associated with Project Chariot.

1993 Site Assessment and Remedial Action

In 1992, a researcher from the University of Alaska, Fairbanks identified the documented
presence of radioisotopes remaining at the Project Chariot site. In July and August 1993, DOE
removed the stockpiled soils containing the radioactive contamination and conducted a large
scale biota sampling program (DOE, 1994). Approximately 150 cubic yards (cy) of material were
removed, placed on a barge to Seattle, and then transported overland to the Nevada Test Site
for final burial.

In August 1995, upon their review of project data, ADEC issued clean closure (ADEC
Contaminated Sites Database).

2008 Site Investigation

The 2008 Site Investigation (SI) was primarily focused on the Cape Thompson FUDS. However,
surface soil samples were also collected from near Test Hole Baker, and diesel range organics
(DRO) in excess of the ADEC Method One soil cleanup level (500 milligrams per kilogram
{mg/Kg}) were identified in two discrete soil samples (FES, 2008) prompting further
investigation.
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2010 Limited Site Investigation

Based on investigation results from the 2008 Sl, a limited soil investigation was performed on all
five test holes located at the site to evaluate site conditions. DRO in excess of the ADEC Method
One soil cleanup level was identified at four of the five test holes (FES, 2010).

2013 Site Visits

Site visits were performed in July and August 2013 to gather and document logistical information
to support this remediation project. The objectives of the site visits were to evaluate the
condition of airstrips; identify possible barge landing, field camp, staging, and borrow locations;
evaluate access routes to contaminated sites; measure gamma radiation levels; and make
Chukchi Sea depth sounding measurements in the vicinity of possible barge landings. The 2013
gamma radiation measurements were collected from all five of the test hole locations; gamma
results ranged from 6 to 14 micro Roentgens per hour (UR/hr) and were similar to background
concentrations (FES, 2013).

1.5 Site Cleanup Levels

Cleanup levels for the Project Chariot site are presented in Table 1-2. The cleanup levels for the
imported drill pad soils are from Table A2 (Method One) of Title 18 of the Alaska Administrative
Code (AAC), Chapter 341 (18 AAC 75.341). The cleanup levels for tundra soil, which includes soil
that underlies the drill pads, are from Table B2 (Method Two) for the Arctic Zone.

Water pumped from test hole casings must meet the surface water criteria listed in 18 AAC 70
(Water Quality Standards for Designated Uses [Petroleum Hydrocarbons, Oils and Grease, for
Freshwater Uses]) before it can be discharged on site. In addition to the Total Aromatic
Hydrocarbons (TAH) and Total Aqueous Hydrocarbons (TAqH) criteria listed in Table 1-2, water
must also be free of visible film and sheen.

Table 1-2 — Site Cleanup Levels

Contaminant of Concern Gravel Pad Tundra Soil Surface Water
Soil (mg/K mg/K mg/L
Gasoline Range Organics (GRO) 1,400 1,400 No sheen
DRO 500 12,500 No sheen
Residual Range Organics (RRO) 13,700 13,700 No sheen
TAH NA NA 0.01
TAgH NA NA 0.015

mg/L - milligrams per liter
NA — not applicable

Waste characterization samples were compared to toxicity characteristic leaching procedure
(TCLP) limits presented in Title 40 of the Code of Federal Regulations (CFR) part 261.24.
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2.0 PROJECT ORGANIZATION

2.1

2.2

The Project Chariot site is located in a remote part of Alaska on the northwest coast. Site
logistics and weather were major considerations when planning this remedial effort. Site
conditions limited most RA activities to July and August.

Project Team

Many organizations were involved in the successful completion of the project. Table 2-1
summarizes the project team responsibilities.

Table 2-1 Project Team Responsibilities

Name Responsibility

DOE & SM Stoller (DOE Contractor) | Site Responsibility

USACE Contract Management
ADEC Regulatory Agency

Tanik Prime Contractor

FES Sampling & Documentation
Alaska Minerals Field Camp

Northland Services Barge & Landing Craft Transport
Northwestern Aviation Air Transport

SGS Environmental Laboratory Analysis
Fairweather Medic and Bear Watch
Windy Creek Survey Sample locations surveys

June 2014 Site Visit

A site visit was performed on June 25, 2014. Bill Jury and Ken Rissew of Tanik and Mike Boese
of FES visited the site to evaluate site conditions and identify any issues prior to arrival of the
landing craft and field crew. The proposed camp location and staging areas were evaluated, as
were trail conditions and site access. In addition, approximately 25 to 30 test pits (varying in
depth) were dug at Test Hole Charlie to further refine the estimated extent of soil contamination
and determine depth to permafrost. While the areal extent that was estimated in the draft Work
Plan appeared to be accurate (albeit shifted slightly), the estimated depths (2.5 to 3.5 feet) of
contaminated soil at the Test Hole Charlie pad were greater than what was previously assumed
(1.5 feet).
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2.3

Two laboratory samples were collected for additional waste characterization, and five laboratory
samples were collected from the periphery of the contaminated area for correlating field
observations/screening results at Test Hole Charlie. Screening samples were also collected,
stored in the iced cooler, and were screened the following day upon heating them in a water
bath; photo-ionization detector (PID) results from these screening samples ranged from 0.5 parts
per million (ppm) to 4.2 ppm. Analytical results from Test Hole Charlie samples are discussed in
Section 8.

The pre-work site visit was cut short due to the advancement of fog, and there was not enough
time to visit the other test hole sites.

Mobilization

Northland Services barged equipment and supplies from Seattle (fuel) and Anchorage (camp,
tools, and equipment) to Kotzebue. The barge left Anchorage on June 19, 2014 and arrived at
Kotzebue on July 5, 2014. Equipment and supplies were then transferred to a 140-foot
Northland Services landing craft which arrived on site on July 9, 2014.

Field personnel and site visitors accessed the site via small fixed wing aircraft from Kotzebue,
Alaska. Northwestern Aviation utilized modified Cessna 206 aircraft capable of transporting up to
four passengers or up to 800 pounds of freight to the remote site. Most takeoffs and landings
occurred on the West Airstrip. However, during periods of strong north-south winds, an
alternate airstrip (Airstrip 3) located northeast of the East Airstrip was used. The East Airstrip
was in bad condition and was not used by aircraft.

Two Tanik personnel arrived at the site on July 6, 2014 to prepare for the landing craft arrival
and field camp setup. The landing craft arrived on July 9, 2014 with the main camp (contained
within 2 connexes), fuel (2 connexes), field vehicles and excavation equipment (2 connexes), and
26 empty connex boxes. The camp, fuel and equipment, and 20 empty connex boxes were
unloaded from the landing craft on the west site of Ogotoruk Creek. Six empty connexes were
offloaded on the east side of the creek.

Field camp personnel arrived at Cape Thompson to erect camp on July 9, 2014. Two additional
Tanik personnel arrived onsite on July 12, 2014, and two more arrived on July 14, 2014. The
FES samplers (Mike Boese and Bryan Johnson) were scheduled to arrive at Cape Thompson on
July 15, 2014 but they were delayed in Kotzebue until July 17, 2014 due to weather. The medic
was onsite July 23 through August 26, 2014.

SM Stoller personnel were onsite July 30 through August 7, 2014 (Rick Hutton), August 7
through August 13, 2014 (Gretchen Baer), and August 19 through August 26, 2014 (Jeff Price) to
oversee field operations. Jeff Price returned to the site on August 29, 2014 for the final
inspection.
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2.4

2.5

2.6

Eric Cousino of Windy Creek Surveys, a certified land surveyor, arrived on August 26, 2014 after
soil excavation was completed.

Field Camp

The field camp was erected between July 9 and 13, 2014 and was installed in the large, flat area
located above high tide line between the beach and the airstrip access road (Figure 1-2). The
field camp was originally planned for the area adjacent to an existing cabin, at the southeast end
of the west airstrip, but high winds required the location be moved to a less exposed area.

The field camp consisted of the main tent, eight sleeping tents, and two outhouses. The main
tent housed the kitchen and dining area on the east end; and a shower, laundry facilities, and
large freezer on the west end. Each sleeping tent contained two bunks and an oil heater
(Toyostove). Shipping connexes were used to store equipment and supplies. A 12 kilowatt
diesel-powered generator provided electrical service to operate lights, hot water heater and
pumps, and other electrical equipment including the office equipment and the bear fence 24
hours per day. Water was pumped from Ogotoruk Creek to a 1,200-gallon storage bladder
located at the field camp.

Weekly food shipments arrived by aircraft. To minimize potential conflicts with bears and other
wildlife, the field camp was kept in an orderly condition. Food and paper wastes were burned
almost dalily.

Project Communication

A small office was installed in one of the Quonset tents. Computers and a laser printer/scanner
were used to document and communicate project activities. A satellite dish was installed to
facilitate communications. A telephone (operated via the internet) and Wi-Fi were installed in the
mail tent to allow wireless internet and email transmissions and was available to all field
personnel. An iDirect satellite system with Wi-Fi connection was used to transfer daily reports
and photographs from the site to the USACE, and receive analytical data from the laboratory at
the site.

The telephone was used frequently to coordinate flights and shipments and for weekly project
meetings with USACE. The field camp was also equipped with satellite phones to enable
communication and to allow for emergency notifications in the event the internet failed. The
satellite phones were rarely needed.

Visits by ADEC, Media, and Residents of Nearby Villages

Several scheduled visits were conducted to the site during remedial activities. Visitors arrived
and departed via fixed wing aircraft.
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2.7

e On August 5, 2014, Mark Kautsky and Judy Miller of the DOE, and John Halverson of
ADEC, arrived at the site and left the same day.

e A media tour occurred on August 6, 2014. In addition to Mr. Kautsky, Ms. Miller, and Mr.
Halverson, four media personnel visited the site: Suzanna Caldwell (Alaska Dispatch
News [ADN]), Carey Restino (Alaska Media), Zachariah Hughes (Alaska Public Radio
Network [APRN]), and Robert Hallinen (ADN).

e Mr. Kautsky, Ms. Miller, and Mr. Halverson returned to the site on August 21, 2014 with
April Gil of the DOE. The four returned to the site on August 22, 2014 and accompanied
four representatives of the Native Village of Point Hope (Daisy Sage, Nancy Ohok, Eva
Kinneeveauk, and Jack Schaefer).

e On August 29, 2014, two representatives, Erik Kenning and Teresa Imm, from ASRC
visited the site following completion of excavation activities to review the work that had
been performed on ASRC land.

In addition to the scheduled site visits, residents from local villages passed by the site on ATVs;
however no one approached the excavations or observed the work, and the marking of exclusion
zones was unnecessary.

Demobilization

Demobilization of field personnel and equipment began on August 24, 2014 following completion
of excavation activities; one of the two FES samplers left the site along with some sampling and
medical gear. Two Tanik employees flew out on August 25, 2014. On August 27, 2014, two
Alaska Minerals personnel arrived onsite to start deconstruction of the camp. The medic, SM
Stoller personnel, the surveyor, and the remaining FES sampler departed Cape Thompson with
the survey gear and remaining sampling and medical gear.

Field camp personnel, including the cook, demobilized on September 6, 2014; they left one
sleeping tent standing and the satellite dish installed so the remaining field personnel would have
shelter and communication awaiting arrival of the landing craft. The remaining field crew
departed the site via fixed-wing aircraft on September 10, 2014 after deconstructing the final
tent and satellite dish. Field personnel did not accompany the barge company on September 12,
2014, during final barge loading.

The landing craft was scheduled to arrive on September 6, 2014 but was delayed due to rough
weather on the North Slope. The barge arrived on September 10, 2014, and then returned on
September 12, 2014 with larger equipment, to remove all remaining connexes and equipment.

The landing craft demobilized the connexes and equipment from the site to Kotzebue. In
Kotzebue, the camp and small vehicles (ATVs and Kubota utility vehicles [UTVs]) were conveyed
to the airport and were loaded onto Northern Air Cargo (NAC) aircraft for air transport to
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Anchorage. Remaining equipment on the barge was shipped to Seattle, Washington where it
was transferred to a north bound barge and returned to Anchorage. Transport and disposal of
POL-contaminated soil and other debris removed from the site is discussed in Section 11.
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3.0 SITE SAFETY

3.1

3.2

3.3

The following section discusses safety guidelines, procedures, and inspections associated with
the work performed as part of the RA efforts. RA activities were performed without any
reportable safety incidents.

General Safety

Due to the remoteness of the site and the abundance of wildlife, site personnel worked in teams
for safety. In addition, a bear guard/observer accompanied the site personnel at the main work
area each day. Each team had a radio and a firearm, and each member continually checked for
bears during work activities and communicated their observations to the other workers. The
gentle terrain and lack of trees generally allowed unobstructed viewing. The radios were
equipped with an emergency signal that was triggered when bears were present. When the
emergency signal was triggered, all work stopped until working conditions were deemed safe.
Although bears were present fairly often during fieldwork, there were no close bear/human
encounters. The emergency medical technician (EMT) was onsite in case of medical emergencies
and also performed duty as bear watch.

A five-foot high electric bear fence equipped with a metal gate was erected around the camp and
operated 24-hours a day.

Safety Inspections

Daily and Monthly site safety inspections were performed by the site superintendent and/or the
health and safety officer (HSO). Safety meetings were also performed each morning during work
activities to discuss potential hazards and how best to mitigate them. Copies of the safety forms
are included on compact disk (CD) included with this report. Specifically, safety forms are
located in the Supplemental Data folder.

Air Monitoring

Breathing zone air monitoring was performed during excavation activities to ensure worker
safety. Breathing zone air was monitored with a PID a minimum of twice per day (once in the
morning and once in the afternoon) at each site where excavation occurred. No readings
exceeded the threshold of 15 ppm listed in the Accident Prevention Plan (APP). Breathing zone
air monitoring readings are summarized in Table 3-1.
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Table 3-1 - Breathing Zone Measurements

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date Time Test Hole Activity PID Result
(ppm)
1 7/17/2014 1300 Charlie Surface Soil Screening 0.0
2 7/17/2014 1900 Baker Excavation Soil Screening 0.0
3 7/18/2014 1100 Baker Sample Collection 0.0
4 7/18/2014 1300 Charlie Excavation and Bag Loading 0.0
5 7/19/2014 850 Baker Excavation and Bag Loading 0.0
6 7/19/2014 1200 Baker Excavation and Bag Loading 0.0
7 7/19/2014 1230 Charlie Excavation and Bag Loading 0.0
8 7/19/2014 1345 Charlie Excavation and Bag Loading 0.0
9 7/19/2014 1600 Charlie Excavation and Bag Loading 0.0
10 7/20/2014 930 Charlie Excavation and Bag Loading 0.0
11 7/20/2014 1400 Charlie Excavation and Bag Loading 0.0
12 7/21/2014 900 Charlie Excavation and Bag Loading 0.0
13 7/21/2014 1200 Charlie Excavation and Bag Loading 0.0
14 7121/2014 1600 Charlie Excavation and Bag Loading 0.0
15 7/22/2014 830 Charlie Excavation and Bag Loading 0.0
16 7122/2014 1030 Charlie Excavation and Bag Loading 0.0
17 7/22/2014 1430 Charlie Excavation and Bag Loading 0.0
18 7122/2014 1500 Charlie Excavation and Bag Loading 0.0
19 7/22/2014 1700 Charlie Excavation and Bag Loading 0.0
20 7/23/2014 1030 Charlie Excavation and Bag Loading 0.0
21 7/23/2014 1330 Charlie Excavation and Bag Loading 0.0
22 7124/2014 1000 Charlie Excavation and Bag Loading 0.0
23 7/24/2014 1600 Charlie Excavation and Bag Loading 0.0
24 7/25/2014 900 Charlie Excavation and Bag Loading 0.0
25 7/25/2014 1100 Charlie Excavation and Bag Loading 0.0
26 7/25/2014 1330 Charlie Excavation and Bag Loading 0.0
27 7/26/2014 1030 X-1 Excavation and Bag Loading 0.0
28 7/26/2014 1215 X-1 Excavation and Bag Loading 0.0
29 7/26/2014 1230 X-1 Excavation and Bag Loading 0.0
30 7/26/2014 1400 X-1 Excavation and Bag Loading 0.0
31 7/26/2014 1600 X-1 Excavation and Bag Loading 0.0
32 7/29/2014 900 X-1 Excavation and Bag Loading 0.0
33 7/29/2014 1130 X-1 Excavation and Bag Loading 0.0-3.8
34 7/29/2014 1315 X-1 Excavation and Bag Loading 0.0-3.1
35 7/29/2014 1515 X-1 Excavation and Bag Loading 0.7-3.8
36 7/29/2014 1630 X-1 Excavation and Bag Loading 0.1-0.9
37 7/30/2014 930 X-1 Excavation and Bag Loading 0.7
38 7/30/2014 1130 X-1 Excavation and Bag Loading 0.1-1.1
39 7/30/2014 1330 X-1 Excavation and Bag Loading 0.0-0.2
40 7/30/2014 1730 X-1 Excavation and Bag Loading 0.4
41 8/2/2014 1000 X-1 Excavation and Bag Loading 0.0
42 8/2/2014 1200 X-1 Excavation and Bag Loading 0.9
43 8/2/2014 1330 X-1 Excavation and Bag Loading 0.0
44 8/2/2014 1500 X-1 Excavation and Bag Loading 0.3
45 8/4/2014 930 X-1 Excavation and Bag Loading 0.0
46 8/4/2014 1045 X-1 Excavation and Bag Loading 0.9
47 8/4/2014 1200 X-1 Excavation and Bag Loading 0.0-3.2
48 8/4/2014 1330 X-1 Excavation and Bag Loading 0.0
49 8/4/2014 1540 X-1 Excavation and Bag Loading 0.0-2.0
50 8/5/2014 1000 X-1 Excavation and Bag Loading 0.0
51 8/14/2014 1430 Dog Excavation 0.2
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2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date Time Test Hole Activity PID Result
(ppm)
52 8/15/2014 900 Dog Excavation and Bag Loading 0.0-0.9
53 8/16/2014 1330 Dog Excavation and Bag Loading 0.1-1.8
54 8/17/2014 915 Dog Excavation and Bag Loading 0.0
55 8/17/2014 1100 Dog Excavation and Bag Loading 0.0
56 8/17/2014 1400 Dog Excavation and Bag Loading 0.0-0.4
57 8/17/2014 1430 Dog Excavation and Bag Loading 0.1-0.4
58 8/18/2014 955 Dog Excavation and Bag Loading 0.0-0.3
59 8/18/2014 1506 Dog Excavation and Bag Loading 0.1-0.3
60 8/18/2014 1625 Dog Excavation and Bag Loading 0.0-2.0
61 8/19/2014 1000 Dog Excavation and Bag Loading 0.1-0.4
62 8/19/2014 1510 Dog Excavation and Bag Loading 0.1
63 8/20/2014 1000 Dog Excavation and Bag Loading 0.0
64 8/20/2014 1400 Dog Excavation and Bag Loading 0.0
65 8/21/2014 1030 Dog Excavation and Bag Loading 0.0

PID - photoionization detector (field screening instrument)

ppm - parts per million
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4.0 EXCAVATION AND SOIL HANDLING PROCEDURES

The following section discusses the work performed and equipment used as part of the RA
excavation efforts. The excavations were guided by soil screening and sampling, which is
described in Section 5. The site-specific excavation work performed at each test hole is
discussed in more detail in Sections 7 through 10; no excavation was required at Test Hole Able
(Section 6). Field activities were documented in photographs provided in Appendix A (additional
photographs were included on CD). Copies of field books are included in Appendix D.

Remedial activities were performed between July 6 and September 10, 2014. Excavation
activities, which included backfilling and contouring the excavations, were performed between
July 16 and August 26, 2014; work is summarized in daily quality control reports (DQCR)
included on CD. Work performed before and after excavation activities primarily include setting
up and tearing down the field camp and unloading/loading the landing craft.

4.1 Field Equipment

Equipment selection considered functionality for the project requirements, versatility of the
equipment, and size of the equipment. The following equipment and vehicles were used:

. Contaminated soil was excavated using two mini-excavators (Bobcat E35 and E50). The
tracked vehicles were also equipped with a blade. A small, towable backhoe on wheels
was utilized for the Test Hole Baker site due to the numerous creek crossings. The mini-
excavators were also used to weigh filled super sacks and backfill excavations.

. A skid steer was used to repair access routes and contour excavations following
excavation activities. The skid steer was only used on the east side of Ogotoruk Creek.

. UTVs and ATVs equipped with trailers were used to transport filled super sacks from the
test hole excavation sites to the staging areas. They were also used to transport field
personnel and gear around the site.

. The four wheel drive Terex forklift equipped with an extendable boom was used to
unload super sacks from UTV/ATV trailers and load super sacks into connex boxes. The
Terex was used in both the East and West Staging Areas.

A Caterpillar 980C-4 loader equipped with forks was used to load and unload shipping containers
from the landing craft. The loader was owned and operated by Northland Services and
accompanied the landing craft.
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4.2 Site Access

The camp and staging areas were accessed from the beach upon arrival of the landing craft.
The established beach access route shown on Figure 1-2 was used to travel from the camp to
the West Airstrip.

Access to the test hole sites was primarily along the established routes shown on Figure 1-2.
However, since there was no route to Test Hole Charlie and the beach was too soft to support
wheeled vehicles towing heavy loads, a new route along the high tide line (comprised of a
mixture of sand and vegetation) was used to access Test Hole Charlie.

Access to Test Hole Baker required several creek crossings, but the existing trails were used
without modification. Access to Test Holes Dog and X-1 were via the East Airstrip. Extensive
modification was required to improve the route from the ridge to Test Hole Dog across the
tundra. Gravel from the borrow area at the ridge was deposited on the existing trail. Mud mats
were installed in the wettest areas immediately adjacent to the Test Hole Baker drill pad to allow
for safety concerns and to reduce impact to the environment. The route to Test Hole X-1 was
used without modification.

4.3 Staging Areas

Staging areas were installed on either side of Ogotoruk Creek as shown on Figure 1-2. The West
Staging Area was installed just above the high tide adjacent to the field camp. The East Staging
Area was installed on the road leading to the East Airstrip, but was later expanded to include the
southern portion of the East Airstrip. These locations were chosen because they were large flat
areas that were accessible to the landing craft’s forklift.

The staging areas were used to store the empty connex shipping containers. Bagged soil from
Test Holes Baker and Charlie was transported to the West Staging Area and bagged soil from
Test Holes Dog and X-1 was transported to the East Staging Area. The filled super sacks were
then weighed and loaded into the empty connexes pending demobilization.

4.4 Decommissioning of Test Hole Casings

The following section identifies field activities associated with the abandonment of the five test
holes associated with Project Chariot. The locations of the test holes that were abandoned
during 2014 are shown on Figure 1-2.

4.4.1 Casing Water Removal, Treatment, and Sampling

Prior to the decommissioning of the test holes, water was removed from casings. Water was
removed from the test hole casings using a peristaltic pump and tubing inserted to the bottom of
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the casing. Water that was removed was temporarily stored in a 15-gallon polyethylene
container. The quantities of water removed from the casings are summarized in Table 4-1.

Table 4-1 Summary of Water Removed from Test Hole Casings

Inside Water with Approximate
. Hydrocarbon Volume of
Test Hole [();?]?heet:)r Odor and/or Water Removed
Sheen gGaIIonsg
Able 6.375 No 4.5
Baker 3 Yes 0.4
Charlie 3 Yes 1.8
Dog 3.25 Yes 2.0
X-1 10.25 No Water Present

TOTAL GALLONS REMOVED 8.7

Water removed from the casing was treated by running it through a 5-gallon vessel filled with
granular activated carbon (GAC). The treated water was temporarily stored in a clean 15-gallon
polyethylene container. Samples were collected prior to and following the GAC treatment and
submitted for laboratory analysis. Water samples were collected by pumping a portion of the
containerized water directly into sample jars using a peristaltic pump. Samples were analyzed
for gasoline range organics (GRO); benzene, toluene, ethylbenzene, and xylenes (BTEX); and
polycyclic aromatic hydrocarbons (PAHs). TAH and TAgH were calculated from BTEX and PAH
results.

Casing water results are summarized in Table 4-2, and water sample tracking and results are
presented as Tables 4-3 and 4-4, respectively. GRO and several BTEX and PAH analytes were
detected in the pre-treatment sample, but only GRO was detected in the post-treatment sample.
The pre-treatment sample exceeded surface water criterion due to the presence of sheen.

Table 4-2 Results of Casing Water Samples

s el TAH? TAgH? GRO Sheen
ampre (mg/L) (mg/L) (mg/L) Present?
- ————— — |
Cleanup Level® 0.01 0.015 - No Sheen
Pre-Treatment 0.0070 0.0141 0.0529J Yes
Post-Treatment 0.0027 0.0032 0.0360 J No

* Approximately 9 gallons of collective casing water was removed from Test Holes Able, Baker, Charlie, and Dog.
2 TAH and TAgH were calculated using limits of detection (LODs) for analytes that were not detected.

® ADEC surface water criteria listed in 18 AAC 70 must be met before it was discharged on site.

Bolded results exceeded cleanup criteria.

J — Result is considered estimated because it was reported below the limit of quantitation (LOQ)

Following receipt of the laboratory results, the treated water was disposed of through surface
discharge in a heavily vegetated area northwest of the field camp just south of the west airstrip.
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The spent GAC material was placed in a super sack and disposed of with the POL-contaminated
soil.

4.4.2 Casing Decommissioning

After water was removed and treated, the steel casings were cut below grade with an electric
handheld band saw, sampled if possible, then sealed with hydrated bentonite and welded shut.
An effort to remove the Test Hole Charlie casing by attaching a chain from the well casing to the
mini-excavator and extracting the casing from the ground was attempted but failed, likely due to
the presence of shallow permafrost. The casing at Test Hole X-1 was completely removed; the
casing was only buried to a depth of 5 feet and was not installed in permafrost.

Soil was encountered inside the casings associated with Test Holes Able and Baker, and samples
were collected for laboratory analysis. The bottoms of Test Holes Charlie and Dog were too
deep to collect soil samples relative to the cut. Soil results from casing samples from Test Hole
Able and Baker are discussed in Sections 6.2 and 7.2, respectively.

4.4.3 Debris Removal and Disposal

Removed casing material and other debris (plastic piping, a fire extinguisher, steel over-casings
made from 55-gallon drums, a braided steel cable attached to a concrete anchor, and coated
thermistor cables) were transported to the West Staging Area where they were loaded into a
connex. Wood debris unearthed at Test Holes Baker, Charlie, Dog, and X-1 was gathered and
burned onsite near the cabin. The ashes were bagged following completion of field activities.
The debris and bagged ashes were transported to Kotzebue and disposed of in the Kotzebue
landfill.

The thermistor electrical connector removed from the Test Hole Charlie site and wire cable
removed from Test Hole Baker pad were retained at the request of Jack Schaefer, Mayor of Point
Hope, and will be relinquished to the USACE.

Determination of Initial Excavation Boundaries

Prior to excavation, the surface soils at the sites were delineated by installing shallow test pits
and screening samples with a PID. Surface soils at Test Hole Baker were not screened since the
area impacted by POL was small. The approximate areal extent of surface contamination based
on screening results was then marked with spray paint. The visual display helped with the
planning and coordination of the field activities.

Screening results at Test Holes Charlie and Dog indicated that contamination was present in the
top foot of the soil column so no overburden stockpiles were attempted. Because soil screening

W911KB-14-C-0002 Page 4-4



Final 2014 Remedial Action Report
Profect Chariot, Cape Thompson, Alaska

4.6

4.7

indicated that there were areas with uncontaminated surface soils at Test Hole X-1, overburden
stockpiles were utilized at that site.

Laboratory samples were collected from the tundra areas adjacent to Test Holes Charlie and Dog
to evaluate impact to those areas. Shallow test pits installed in the presumed tundra area at
Test Hole Dog indicated that the gravel pad extended much further east than originally
anticipated.

Soil Excavation Process

Once the approximate excavation boundaries were identified and marked with spray paint, the
POL-contaminated soil was excavated using a mini-excavator. The excavation was guided by PID
field screening performed by FES qualified samplers. One grab sample was collected at an
approximate frequency of one per cy and screened with a PID (as described in Section 5.1.2) to
characterize the soil and direct excavation. Screening results are included in Appendix B. In
some cases the grossly contaminated soils were not screened. The Work Plan identified a 10
ppm screening limit for pad soils, but excavation guidance samples collected at a rate of 1 in 20
screening samples were used to estimate a site-specific screening level. The correlations
between PID screening and DRO laboratory results were generally poor but indicated that the 10
ppm level was too conservative; site specific correlations are discussed in Section 6 through 10.
Excavations were generally terminated at permafrost.

Super Sack Filling and Soil Stockpiling

POL-contaminated soil was generally placed directly into super sacks. There were some
instances where contaminated soil was piled inside the excavation for a short period before it
was transferred to super sacks. POL-contaminated soil was loaded into super sacks using the
excavator bucket. Initially, a metal frame jig was used to keep the bags open during filling;
however, the bags expanded and would get lodged inside the jig. As a result, the bags were
filled using two workers holding the bags open. This method of filling the bags required constant
visual communication between the laborers holding the bags and the equipment operator.

Super sacks were generally filled inside the excavations. In some situations, the bags were filled
outside the excavation on liners. Pre- and post-loading area footprint samples were collected to
verify the operations did not adversely impact these locations.

Once filled, the bags were labeled and placed on a trailer so they could be moved to the staging
area. Each bag was labeled with a non-hazardous waste sticker tied to the super sack handle.
The date and the sequential bag number (which included a letter that represented site from
which the soil originated) were documented on the labels.
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No soil was stockpiled at Test Holes Charlie and Dog because screening and/or laboratory results
indicated that clean overburden was not present at those sites. Overburden soil from Test Hole
X-1 was stockpiled during excavation activities. Prior to building the stockpiles, pre-stockpile
footprint samples were collected for DRO/residual range organics (RRO) analysis and the location
was marked with a labeled pin flag. For comparison, post-stockpile samples were also collected
following stockpile dismantling. All stockpiles installed outside the limits of excavation were
placed on 10-millimeter liners surrounded by a berm of clean soil, and were covered by
additional liner material.

Stockpiled soils were sampled following ADEC guidelines listed in the draft Field Sampling
Guidance (ADEC, 2010). Screening samples were collected at the specified frequency and
laboratory samples were collected from the stockpile from the locations with the highest
screening results for verification purposes. Laboratory samples were analyzed for DRO and RRO
and compared to applicable cleanup levels.

Transport and Disposal of Contaminated Soil

Super sacks containing POL-contaminated soil were conveyed to the staging areas for weighing
and loading into connex shipping containers. Figure 1-2 identifies the locations of the two
staging areas, one on each side of the Ogotoruk Creek, and access routes connecting each test
hole. Upon arrival at the staging area, the super sacks were lifted from the ATV/UTV trailers
using the fork lift and the loops at the top of the sacks. The filled super sacks were typically
stored in the staging areas next to the connex boxes for a couple days prior to weighing. Based
on visual inspections, no bags leaked material.

Each super sack was weighed using a Caston Il 5000 crane scale (a commercial scale used for
high-load capacities that is suspended from a piece of equipment) to document the amount of
POL-contaminated soil removed from each test hole site and to quantify the amount of weight
that is placed in each connex. The crane scales are designed to measure up to 5,000 pounds,
and were checked on site using a known mass. Initially two 50-pound steel blocks were
measured, and then the blocks were added to a filled super sack to verify the 100 pound change
could be verified. This exercise was performed with both scales on the same bag to verify
precision. The field checks indicated that the scales met accuracy requirements.

The Terex forklift equipped with an extendable boom was used to load the super sacks into
connex boxes. Since the weight of soil varied between bags, between 12 and 26 super sacks
were loaded into 20-foot-long connex boxes for off-site shipment. The super sacks were placed
into the connex shipping containers in an efficient manner to minimize dead space and evenly
distribute weight. The total weight of POL-contaminated soil placed in each connex was
documented on the shipping manifests (included in Appendix G) which were provided to all
shippers.
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Equipment Decontamination

Heavy equipment was decontaminated prior to leaving each test hole site as necessary. In
general, mats were used to isolate the excavator tracks from POL-contaminated soil when the
equipment was used inside the limits of excavation (where contamination was identified in
surface soils). In addition, the excavator buckets were decontaminated when leaving an
excavation site and prior to placing overburden soil into stockpiles.

Soil adhered to the equipment used during excavation activities was removed using a stiff brush
and/or a rigid tool (i.e. a rock hammer) to reduce the potential for POL-contaminated soil to
contaminate other areas of the site. Decontamination was performed over the excavation or
over a liner to collect the loose soil.

Site Restoration

Once the excavations were deemed complete by the ADEC project manager, the sites were re-
contoured to blend with the existing grade. Since the excavations were backfilled prior to the
surveyor arriving on site, temporary control points outside of the excavation were created and
swing tie measurements made to identify sample locations. The pin flags were then re-installed
following the re-contouring efforts using recorded distances from each pin flag to the control
points (control points were located outside the excavation) and triangulation to re-establish the
sample locations.

Gravel material remaining in clean portions of the drill pads was used to fill low areas. Clean
stockpiled overburden was used to backfill the Test Hole X-1 excavation. Backfilled material was
compacted by a minimum of two passes by heavy equipment. Once sufficient soil had been
added to the excavated area the site was smoothed to match the existing grade.

Impacted areas including gravel pads, the West Staging Area, and access roads were fertilized
using 20-20-10 nitrogen, phosphorus, potassium (N-P-K) at a rate of 500 pounds per acre.
Following application of fertilizer, the areas were seeded with the mix recommended by the
Alaska Coastal Revegetation and Erosion Control Guide (70% by weight “Arctared” red fescue
and 30% by weight “Tundra” glaucous bluegrass). Since the dirt work extended beyond August
1, 2014, fertilizing and seeding were completed as the last work item onsite prior to
demobilization as per the scope of work requirement.

The pits installed in the field camp for disposal of gray water and human waste were backfilled
and contoured to match the existing grade.

W911KB-14-C-0002 Page 4-7



Final 2014 Remedial Action Report
Profect Chariot, Cape Thompson, Alaska

4.11 Final Site Inspection

The final site inspection was performed by Ken Rissew (Tanik), Mike Boese (FES), and Jeff Price
(SM Stoller) August 27 through 29, 2014. All equipment and material were removed from the
site on September 8 and 10, 2014. A copy of the inspection checklist is included as Appendix F.
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Table 4-3 - Summary of Laboratory Samples from Casing Water
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

PAHs Sample
Sample ID Location ID Description SaDrztp;Ie S%Tnpele Sampler | Sample Type Sl\?gt]ﬁl(e (A?(Figl) (52232) (8270D- ’\ijorglbe; Data
SIM) Group
CASING WATER
14PCWO001WX | WOO0INWC Pre-Treatment 7/18/2014 1815 MB/BJ Primary Water X X X 72201 1143274
14PCWO002WX | WO02NWC Post-Treatment 7/18/2014 2100 MB/BJ Primary Water X X X 72201 1143274
QUALITY CONTROL SAMPLES
Trip Blanks
14PCWO003WX | Trip Blank | Trip Blank | 7/18/2014 | 1700 | NA | TripBlank | water | X X | 72201 | 1143274

X indicates analysis was conducted.

All samples were analyzed by SGS North America Inc, Alaska (RUSH turn-around time). NPDL #14-030.

BJ -Bryan Johnson

BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes

°C - degrees Celsius

GRO - gasoline range organics
HCI - hydrochloric acid

MB - Mike Boese

PAHSs - polynuclear aromatic hydrocarbons

VOA - volatile organic analysis

Water samples for GRO and BTEX were collected in 3 each HCI preserved VOA vials and stored at 4 °C.
Water samples for PAHs were collected in 2 each 1-Liter ambers and stored at 4 °C.
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Table 4-4 - Water Sample Results
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID 14PCWO001WX 14PCWO002WX 14PCWO003WX
Location ID WOO01INWC WO02NWC TRIPBLK1
Collection Date ADEC 7/18/2014 7/18/2014 7/18/2014
Laboratory Report] Cleanup 1143274 1143274 1143274
Sample Type Level! Pre-Treatment Post-Treatment Trip Blank
Source Casing Water Casing Water Trip Blank
Matrix Water Water Water
Analyte Method Units Result|{[LOD] qual Result|[LOD] qual Result|[LOD] qual
Gasoline Range Organics AK101 mg/L NE 0.0529([0.05] J 0.036[0.05] J ND|[0.05]
Benzene SW8260B mg/L NE 0.00021]{0.0002] J ND|[0.0002] ND|[0.0002]
Ethylbenzene SW8260B mg/L NE 0.00065[0.0005] J ND|[0.0005] ND|[0.0005]
Toluene SW8260B mg/L NE 0.00174][0.0005] ND|[0.0005] ND|[0.0005]
Xylene, Isomers m & p SW8260B mg/L NE 0.0027[0.001] ND|[0.001] ND|[0.001]
0-Xylene SW8260B mg/L NE 0.00173][0.0005] ND|[0.0005] ML ND|[0.0005]
1-Methylnaphthalene 8270SIM mg/L NE 0.00612[0.294] ND|[0.0000294] -|-
2-Methylnaphthalene 8270SIM mg/L NE 0.00774[0.294] ND|[0.0000294] -|-
[Acenaphthene* 8270SIM mg/L NE 0.000197([0.0294] ND|[0.0000294] -|-
lAcenaphthylene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
Anthracene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
Benzo(a)anthracene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
||Benzo(a)pyrene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
|[Benzo(b)fluoranthene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -1-
[Benzo(g,h,i)perylene* 8270SIM mg/L NE ND]|[0.0294] ND|[0.0000294] -|-
|[Benzo(k)fluoranthene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -1-
[[Chrysene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
|[Dibenzo(a,h)anthracene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
[[Fluoranthene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
|[Fluorene* 8270SIM mg/L NE 0.000522([0.0294] ND|[0.0000294] -|-
[{indeno(1,2,3-cd)pyrene* 8270SIM mg/L NE ND]|[0.0294] ND|[0.0000294] -|-
[Naphthalene* 8270SIM ma/L NE 0.00523][[0.59] ND{[0.000059] -I-
[[Phenanthrene* 8270SIM mg/L NE 0.000744[0.0294] ND|[0.0000294] -|-
Pyrene* 8270SIM mg/L NE ND|[0.0294] ND|[0.0000294] -|-
TAH SW8260B/8270SI mg/L 0.01 0.00703 0.00270 0.00270
TAqH M mg/L 0.015 0.0141 0.00320 -

! Surface water cleanup levels for TAH and TAgH, which apply to casing water, are from ADEC Title 18 Alaska Administrative Code, Chapter 70.020.
2TAH was calculated by summing the results of BTEX compounds; TAgH was calculated by summing BTEX results plus EPA's 16 priority PAH pollutants. LODs were used for ND results.
* Represents the 16 EPA priority PAH pollutants.

ADEC - Alaska Department of Environmental Conservation

Data Qualifiers: BTEX - benzene, toluene, ethylbenzene, and xylenes
J - result qualified as estimate because it is less than the limit of quantitation. EPA - U.S. Environmental Protection Agency

M - result considered an estimate (biased L-low; H-high; N-unknown) due to matrix issues LOD - limit of detection

ND - analyte not detected NE - not established
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5.0 FIELD SCREENING AND SOIL SAMPLING

The following section discusses the field screening strategy and procedures used to guide
excavation of contaminated soil. The section also discusses the different types of soil samples
submitted for laboratory analysis and their intended purposes. Site specific soil sample results
are presented in Sections 6 through 10.

5.1 Field Screening and Excavation Guidance

5.1.1 Field Screening and Excavation Strateqy

The 2010 investigation roughly delineated the extent of soil contamination at the test hole sites.
Screening samples were collected from shallow pre-excavation test pits (to determine extent of
impacted surface soil) and during excavation activities (to determine initial limits of excavation in
floor and sidewalls). Soil contamination was generally obvious and was identifiable by both soil
staining and a strong petroleum odor. Thus it was possible to efficiently excavate soil that was
grossly contaminated. Field screening was primarily used to define the clean limits of the
excavation.

5.1.2 Field Screening Sample Collection Process

All field screening and soil sampling was conducted by Mike Boese and Bryan Johnson of
Fairbanks Environmental Services. Both Mr. Boese and Mr. Johnson are environmental
professionals and meet the requirements of a qualified person as defined in Title 18 of the Alaska
Administrative Code Chapter 75.990 (18 AAC 75.990).

Screening samples were collected from newly exposed areas at least 6 inches below the existing
surface (or 6 inches laterally for sidewalls). In general, the excavator bucket or a spade shovel
was used to expose sample locations. A driven probe was used to collect six soil samples from
the floor of Test Hole Charlie due to the presence of standing water. Field screening samples
were collected by placing excavated soil directly into quart-sized sealable plastic bags using a
gloved hand and/or a small sampling spade. Each bag was labeled with a unique PID number
and the approximate sample depth, soil description, and approximate sample location were also
recorded.

5.1.3 Field Screening Method

PIDs were used to screen soil samples in the field to help determine the extent of POL-
contaminated soil. The field instruments were calibrated daily to 100 ppm using a 100 ppm
isobutylene standard. Soil samples were field screened using the following headspace screening
procedure:
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o Partially fill (one-third to one-half) a clean zip-closure plastic bag with the sample to be
analyzed.

e Allow headspace vapors to develop in the zip lock bag for at least 10 minutes but no
longer than one hour in a warm water bath (heated to a minimum of 40 degrees
Fahrenheit [°F]), then shake or agitate the zip lock bag at the beginning and end of the
headspace development period to assist volatilization.

e Insert the instrument sampling probe to a point about one-half the headspace depth,
minimizing the container opening; record the highest meter reading, which normally will
occur between two and five seconds after probe insertion, on a field form.

Soil Samples and Laboratory Analysis

5.2.1 Soil Sample Collection and Storage Process

Sampling was performed by ADEC-qualified persons Mike Boese and Bryan Johnson. Fresh soil
was exposed using the excavator bucket or a spade shovel, and laboratory samples were
collected directly from the newly exposed surface (at least 6 inches beyond the existing surface)
using new stainless steel spoons and scooping the soil into 4 or 8 ounce sample jars. Six
samples from the floor of Test Hole Charlie (14PCC036S0O through 14PCC042S0) were collected
using a driven stainless steel soil probe because of the presence of standing water; soil was
removed from a window in the side of the probe barrel using a gloved hand and then placed into
a 4 ounce sample jar. New sample gloves were used for each laboratory sample.

Laboratory samples were immediately placed in coolers cooled with frozen gel ice. The condition

of the ice was checked daily and replenished with frozen gel ice as needed. At night, sample
coolers were stored in the sampler’s sleeping tent so custody could be maintained.

5.2.2 Soil Sample Categories

Soil samples were submitted for laboratory analysis for several different purposes. The following
identifies the different categories of soil samples.

Waste Characterization Samples

The contaminated soil disposal facility, Columbia Ridge Landfill, requested additional waste
characterization sampling be performed to confirm that the POL-contaminated soil is not a
hazardous waste. The landfill requested that BTEX and Resource Conservation and Recovery Act
(RCRA) metals be analyzed on TCLP extracts. Two samples were collected for waste
characterization purposes during the pre-work site visit in June 2014. The samples were
collected from stained soils having a strong hydrocarbon odor at Test Hole Charlie, and the
results were supplied to Emerald Alaska and Columbia Ridge prior to excavation. The waste
characterization results are discussed in Section 8.3 and did not change the waste profile of the
soil.
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Pre-Excavation Laboratory Samples

Surface soil samples were collected from the perimeters of known contaminated areas and from
tundra areas adjacent to known contaminated pad areas to further define the areas to be
excavated. In addition, pre-excavation samples were collected from test pits to vertically
delineate soil horizons and potential for clean overburden. Pre-excavation samples were field
screened with a PID, and approximately 5 percent were submitted for DRO/RRO analysis by the
project laboratory. The pre-excavation samples were also used for correlation of screening and
laboratory results.

Soil Loading Area Footprint Samples

Soil samples were collected from within the footprint of super sack filling areas that were located
outside of excavations. Samples were collected prior to excavation and following the removal of
super sacks from the site to document that contaminated soil did not remain in the loading
areas. Loading area footprint samples were screened with a PID and were analyzed by the
project laboratory for DRO/RRO analysis. Loading of super sacks in loading areas (outside of the
excavation) was performed on liners to reduce potential for impact to clean areas. Each footprint
sample location was marked with a pin flag labeled with the location identification (LocID)
number for follow up (post-loading) sampling and surveying.

Excavation Guidance Samples

Excavation guidance samples were collected for field screening purposes and were used to direct
soil excavation. A portion of the screening samples (minimum of 1 in 20) were analyzed by the
project laboratory for DRO/RRO analysis to further document field conditions and for establishing
a correlation between screening and laboratory results. Note that although excavation guidance
samples and field observations were used for determining the rough limits of excavation,
laboratory excavation confirmation sample results were used for determining or confirming the
actual excavation limits.

Excavation Confirmation Samples

Following the completion of excavation activities, PID screening samples were collected from the
floor and sidewalls per ADEC frequency requirements listed in ADEC’s Draft Field Sampling
Guidance (ADEC, 2010). Laboratory confirmation samples were collected for laboratory analysis
of DRO/RRO from the locations with the highest PID results. The locations of excavation
confirmation samples collected for laboratory analysis were marked with labeled pin flags for
surveying. (Since the survey was performed after the sites were backfilled, the pin flags had to
be removed and then replaced. Measurements were taken and recorded from control points
outside the excavation area to pin flags marking confirmation sample locations. Once the
excavated areas were backfilled, previously collected measurement data were used to triangulate
confirmation sample locations). All excavations remained open until laboratory sample results
had been evaluated against the criteria in Table 1-2 and ADEC approved excavation closures.
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Stockpile Footprint and Stockpile Verification Samples

Stockpile verification samples were collected to characterize stockpiled soil. Screening samples
were collected at the frequency listed in ADEC’s Draft Field Sampling Guidance document, and
laboratory samples were collected from the locations with the highest screening results.
Stockpile footprint samples were collected pre- and post- installation from within the liner
footprint and were field screened and submitted to the laboratory for analysis of DRO/RRO.

5.2.3 Quality Control Samples

Two quality control samples were submitted for laboratory analysis; an equipment blank and a
trip blank sample.

Equipment Blank Sample

An equipment blank sample was collected for quality control purposes from a soil sampling
device that was used to collect six confirmation samples from the floor of Test Hole Charlie.
Disposable equipment was primarily used for laboratory sample collection, and with this one
exception, equipment blanks were unnecessary.

Equipment blank sample 14PCC043WQ was collected from the stainless steel hand-driven soil
probe after it was decontaminated (the probe barrel was decontaminated between each soil
sample). The probe was utilized because floor samples were collected from underneath standing
water in the southeast corner of the excavation. The equipment blank was collected by pouring
distilled water through the sample barrel and collecting the water in two sample jars containing a
hydrochloric acid preservative. The equipment blank was analyzed for the same analyses and
methods as the soil matrix confirmation samples, DRO and RRO. Laboratory results from the
equipment blank sample are presented in Table 8-2, and as discussed in the Chemical Data
Quality Review (CDQR) in Appendix C, the low levels DRO and RRO detections did not impact
associated soil sample results.

Trip Blank Sample

Methanol trip blank sample 14PCX078SO was submitted with project sample 14PCX076SO and
field duplicate sample 14PCX077SO0 to evaluate potential cross contamination during shipment
and storage. These samples were analyzed for VOCs and GRO, and results are presented in
Table 10-3. No analytes were detected in the trip blank sample.

5.2.4 Laboratory Sample Summary

Soil samples collected for laboratory analysis as part of the 2014 field work are summarized in
Table 5-1. A total of 202 samples, including 22 field duplicates, were collected.
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Table 5-1 Summary of Soil Samples Submitted for Laboratory Analysis®

Test Pre-Excavation | Casing Fogtr?cgmt Excavation Excavation Nu-lr—nol;::' of
Hole?! Samples Interior . Guidance Confirmation .
Stockpile Soil Samples
Able 0 1 0 0 0 1
Baker 0 1 2 1 6 10
Charlie 16 2 0° 4 82 26 54
Dog 13 2 0 7 7 33 60
X-1 2 0® 25 23 27 77
TOTALS 31 2 38 39 92 202

* Sample numbers include both primary and field duplicate samples. Twenty-two field duplicate soil samples were
collected from a variety of locations throughout the site.

2 Some of the pre-excavation and excavation guidance samples from Test Holes Charlie and Dog were also used for
confirmation purposes because they were collected from the limits of excavation and the locations were marked.

% Soil samples were not collected from inside casing interiors at Test Holes Charlie, Dog, or X-1. The soil was too deep at
Test Holes Charlie and Dog, and the casing was completely removed from Test Hole X-1.

5.2.5 Laboratory Sample Shipment and Expedited Analysis

Arrangements were made with Northwestern Aviation to transport sample coolers from the site
to Kotzebue. The samples were shipped from Kotzebue to Anchorage using Alaska Airlines
Goldstreak services. The project laboratory would then courier the samples from the Anchorage
airport to the laboratory facility. Successful shipment of the sample coolers required logistical
coordination and good communication between all parties involved. Custody seals on coolers
ensured no samples were tampered with during shipment.

Due to the tight field schedule, laboratory samples were analyzed on an expedited basis.
Samples were generally analyzed within one to two days upon arrival at the laboratory and
results emailed to the project team to enable timely decisions regarding soil excavation.

Excavation Complete and Concurrence

Excavation activities at each of the sites was curtailed once the requirements of the approved
Work Plan had been met (the required number of screening and laboratory samples were
collected from limits of excavation, and preliminary laboratory results from confirmation samples
were below applicable action levels and/or permafrost limited further vertical excavation). The
screening and preliminary laboratory results, site photographs, and field sketches were
forwarded to the USACE and ADEC for review and comment. The excavations remained open
pending ADEC concurrence. Correspondence with ADEC and USACE are provided in Appendix E.
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Data Review Summary

All project and quality control (QC) samples were analyzed by SGS North America, Inc. (SGS) of
Anchorage, Alaska. The laboratory is approved by the State of Alaska through the Contaminated
Sites Program and is certified through the DOD Environmental Laboratory Accreditation Program
(ELAP) for the contaminant methods used for this project. All samples were shipped in 12
sample data groups (SDG) and assigned the SGS report numbers 1142724, 1143274, 1143333,
1143374, 1143385, 1143470, 1143517, 1143634, 1143815, 1143866, 1143960, and 1144035. A
sample summary table is included with the Chemical Data Quality Review (CDQR) in Appendix C.
Analytical results tables are presented in site-specific sections in the report text and on figures.
Laboratory reports and data deliverables are included on CD.

The chemical data were evaluated in order to assess whether it met data quality objectives and
were acceptable for project use. The findings of the review are documented in the CDQR and
ADEC Checklist (Appendix C). Analytical data summarized in tables and figures were qualified
based on those findings. All soil data were considered usable (reported with adequate sensitivity
and no data were rejected), so a completeness score of 100% was calculated for this project.
Therefore, the 90% completeness criterion in the Work Plan was met for the project.

Overall, the review process deemed the soil project data acceptable for use. Multiple results
were qualified; however, the impact to data quality for the majority of the samples was minor.
Data quality issues that may have significantly impacted project soil data usability are
summarized below:

e The cooler for SDG 1142724 was received with its temperature blank measuring 7.1
degrees Celsius (°C), above the acceptable temperature range of 2 °C to 6 °C. Results
for all samples in this SDG are considered affected, and qualified ‘QL’ indicating the
potential low bias. This SDG included six pre-excavation samples, and two samples for
waste characterization TCLP analysis of RCRA metals and BTEX. No decisions were
made based on the pre-excavation sample data, and detected analytes reported from the
waste characterization samples were over an order of magnitude below waste
characterization criteria.

e Recovery of spiked DRO (19%) was below laboratory control limits (75%-125%) for the
matrix spike duplicate (MSD) of sample 14PCD050SO. The recovery of DRO in the
matrix spike was acceptable at 78%. The DRO result for this sample is considered
estimated, biased low due to matrix interference, and qualified ‘ML.” The affected low-
biased DRO result (473 mg/kg) is only slightly below the applicable Method One soil
cleanup level of 500 mg/kg. In an abundance of caution, this wall confirmation sample
may be considered as potentially exceeding the cleanup level for project decision
making.

e VOC sample 14PCX010SO was not preserved with methanol in the field. VOC analysis
was requested at the request of the ADEC (to investigate the pungent odor) after the
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sample had been submitted to the laboratory. The VOC sample was extracted by the
laboratory several days after collection, and consequently the results are low biased.

Results for detected VOC analytes in sample 14PCX010SO were flagged QL and non-

detected VOC results were rejected.

e The DRO result for sample 14PCX076S0O collected directly below the Test Hole X-1 casing
exceeded the tundra-soil cleanup level of 12,500 mg/kg; the DRO result for its duplicate
14PCX077S0 was below this cleanup level. Therefore we cannot conclusively determine
whether DRO exceeds the cleanup level at the sample location. The higher of the two
results was conservatively used to represent the DRO concentration for the sample
location.

5.5 Surveying of Confirmation Sample Locations

Horizontal and vertical surveys were conducted by Windy Creek Surveys of Fairbanks, Alaska
following completion of the field excavation activities. The survey was conducted in accordance
with the Engineering Manual 1110-1-1005 (USACE, 2007). However, the survey was performed
after the excavations were backfilled, so the vertical data does not accurately represent the
sample locations. Sample depths were manually measured with a tape measure from the top of
the sidewalls.

The basis of the survey was an Online Positioning User Service (OPUS) solution from a National
Geodetic Survey (NGS) monument installed in the southwest corner of the Wilfred Lane
allotment, located between the camp and Test Hole Charlie. Due to the dynamic and Horizontal
Time Dependent Positioning (HTDP) nature of passive control stations in Alaska, an OPUS
solution was used. A copy of the solution was shared on the NGS' OPUS-DB and is provided with
the survey report.

The survey was conducted using four JAVAD Triumph-1 Global Navigation Satellite System
(GNSS) receivers for static global positioning system (GPS) and real-time kinematic (RTK)
surveys. Static GPS surveys were processed using the most current version of JAVAD Justin
Software. Results of the static survey were corrected using a least-squares adjustment, and the
accuracy evaluation was based on the Root Mean Square (RMS) error.

The RTK survey effort utilized Carlson SurvCE 4.0 software for data collection. For RTK GPS
locations, a differential correction was completed as a translation from assumed World Geodetic
System of 1984 (WGS84) to OPUS-derived WGS84 locations. Please refer to the Survey Report
for additional specific information related to this effort.

Horizontal survey results were provided in latitude and longitude (decimal degrees), and
projected in the Universal Transverse Mercator (UTM) Zone 3 North (feet) in the WGS84 datum;
figures for this report were drawn using the WGS84 UTM projection. Survey coordinates were
also provided in the North American Datum of 1983 (NAD83), State Plane Zone 8(feet). Vertical
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survey results were provided using the North American Vertical Datum 1988 (NAVD88) in U.S.
Survey feet. The survey deliverable including survey field notes, sketches, spatial data in excel
format, and raw survey data were provided on CD.

5.6 Deviations from the Work Plan

The following deviations to the Work Plan (FES, 2014) were noted. Also discussed is the impact
to project data.

e The beach between the West Staging Area and the Test Hole Charlie site was too soft
and could not be utilized to transport filled super sacks. In order to minimize damage to
the environment, a path along the high tide line was used and resulted in some damage
to the vegetation. The trail was reseeded and fertilized to promote site restoration.

e Pre-excavation tundra laboratory samples collected from the Test Hole Charlie and Dog
sites were not field screened with a PID. While this is not specifically a Work Plan
deviation, the information would have been helpful to correlate PID readings to DRO
concentrations in a tundra matrix at those sites. The pre-excavation tundra samples
were analyzed for DRO and RRO; laboratory results were below cleanup levels and there
was no impact to the closure determination of these sites.

e No pre-excavation samples were collected from the Test Hole Dog site. The sampling
team was delayed two days due to bad weather, and the contractor excavated
approximately 5 cy of soil (10-foot by 10-foot by 15-inches) from immediately around the
Test Hole Dog casing; the excavated soil was placed in super sacks and disposed of off-
site. Additionally, no pre-loading footprint samples were collected from this site, and no
air monitoring performed during the initial excavation. Impact to the closure decision for
the Test Hole Dog site is minor. The Test Hole Dog site was relatively small, the soil
immediately surrounding the casing was likely impacted by POL and needed to be
removed, the post-loading footprint samples were below ADEC Method One cleanup
levels, and breathing air monitoring results from this site during subsequent excavation
work were far below safety standards listed in the APP.

e No soil samples were collected from inside the casings at Test Holes Charlie or Dog due
to the depths of the soil relative to the top of the steel pipes.

e Due to time constraints, the test hole excavations were backfilled/recontoured prior to
surveying of sample locations. This required the samplers to relocate the sample
locations utilizing swing tie measurements and re-mark them with pin flags. While this
concern is not a deviation and was identified in the Work Plan, the process does
introduce some error. Additionally, the vertical survey data generated does not identify
the bottom of the excavations but rather the elevation of the sample locations after the
excavations were backfilled and recontoured.

e Additional soil samples and analyses (in addition to DRO and RRO) were requested by
ADEC from Test Hole X-1 to investigate a pungent odor observed during excavation
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activities and/or the additional peaks identified on a DRO sample chromatogram. The
analyses and results are discussed in Section 10.5.
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6.0 TEST HOLE ABLE

6.1

6.2

6.3

The following section describes work performed at Test Hole Able during the 2014 RA efforts.
The location of Test Hole Able is shown on Figure 1-2. The 2010 investigation did not identify
POL contamination at the site, so remedial activities were limited to the casing removal. A
summary of 2010 sample results is shown on Figure 6-1. The sample summary and analytical
results for the sample collected from the Test Hole Able casing are included in Tables 6-1 and 6-
2.

Site Description

The Test Hole Able site was situated immediately east of Ogotoruk Creek just above the high tide
line. The drill pad is primarily constructed of sand from the adjacent beach. No historic
information indicates that chilled diesel was used at Test Hole Able. During this timeframe for
drilling at the Project Chariot site, diesel was commonly used as an additive to drilling mud
during the timeframe.

Casing Decommissioning and Debris Removal

Approximately 4.5 gallons of water was pumped from the Test Hole Able casing on July 18,
2014. The water was treated and discharged onsite as discussed in Section 4.4.1.

The area surrounding the test hole casing was excavated to an approximate depth of 3.5 feet
bgs, and the steel casing was cut below grade and capped on July 24, 2014. A sample collected
from gravelly soil from the casing interior had a PID reading of 11.9 ppm, and laboratory analysis
DRO (90.7 mg/Kg) and RRO (299 mg/Kg) concentrations were below ADEC Method One soil
cleanup levels (see Table 6-2). The casing sample and the 2010 sample results indicated that
diesel may have not been used in the drill mud at this site. In addition to the gravelly soil, a
caribou hoof and bone were also found inside the Test Hole Able casing. A cable attached to a
concrete block was removed from the soils surrounding the casing, and the top section of casing
was removed.

Re-Contouring, Re-Vegetation, and Survey

The site was re-contoured to smooth out the disturbances associated with decommissioning the
casing. The top of the capped test hole casing was buried approximately 2.5 feet below the
finished ground surface. The drill pad was then re-seeded and fertilized on August 25, 2014.
The location of the former casing (which was marked by an orange pin flag after the casing
removal) was surveyed on August 27, 2014.
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Table 6-1 - Summary of Laboratory Samples, Test Hole Able
2014 Remedial Action, Project Chariot
Project Chariot, Cape Thompson, Alaska

Location o Depth Sample |sample sample DRO/RRO| . | Sample
Sample ID D Description (inches Date Time Sampler | Sample Type Matrix® (AK102/ Number Data
bgs) atrix AK103) Group

TEST HOLE ABLE

14PCA001SO | AOOINNN |  Inside Casing | 30" | 7/24/2014 | 1430 | BJ | Primary [SandyGravel]l X | 72501 | 1143374

X indicates analysis was conducted.
The sample was analyzed by SGS North America Inc, Alaska (RUSH turn-around time). NPDL #14-030.

! "Sandy Gravel" indicates imported pad material (typically sandy gravel) or minor amounts of drill cuttings.

bgs - below ground surface Soil samples were collected in 4 or 8 ounce jars and stored at 4 °C
BJ -Bryan Johnson

°C - degrees Celsius

DRO - diesel range organics

RRO - residual range organics
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Table 6-2 - DRO/RRO Results, Test Hole Able

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCA001SO
Test Hole Site|] aApec ABLE
Locatl_on_ Dl Method AOOl_NNN
Description One Casing
Collection Date Cleanu 7/24/2014
Laboratory Report 1p 1143374
Sample Type| Leve! Primary
Matrix Soil
1
Analyte Method Units Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 90.7{[12.3]
Residual Range Organics AK103 mg/Kg 13,700 299([12.3]
Total Solids A2540G Percent - 81.6][0]

* ADEC Method One soil cleanup levels (from Title 18 Alaska Administrative Code Chapter 75.341) apply to imported gravel pad material.

ADEC - Alaska Department of Environmental Conservatior
LOD - limit of detection
mg/Kg - milligrams per kilogram
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7.0 TEST HOLE BAKER

7.1

7.2

The following section describes field screening and laboratory results associated with excavation
activities at Test Hole Baker. The location of Test Hole Baker is shown on Figure 1-2. The
section also describes quantities of soil removed and the results of soil confirmation samples
collected from the limits of excavation. A summary of 2010 sample results are shown on Figure
7-1. Field screening results from the limits of excavation are shown on Figure 7-2, and
laboratory confirmation results are shown on Figure 7-3. The sample summary and analytical
results for the Test Hole Baker site are included in Tables 7-1 and 7-2.

Site Description and Applicable Soil Cleanup Levels

The Test Hole Baker drill pad was situated on a bench positioned east of the Ogotoruk Creek
delta. The site was accessed via a trail along the creek, crossing the creek several times. A
gravel road connected the creek to the drill pad. The drill pad was surrounded by tundra.

The drill pad is constructed of approximately 2 feet of sandy gravel lain over tundra. The gravel
was similar to that identified in a borrow area located 400 feet west of the pad.

ADEC Method One soil cleanup levels are applicable to the sandy gravels used to construct the
access road and drill pad. ADEC Method Two soil cleanup levels are applicable to the native soil
and tundra underlying and surrounding the drill pad. No historic information indicates that
chilled diesel was used at Test Hole Baker. During this timeframe for drilling at the Project
Chariot site, diesel was commonly used as an additive to drilling mud during the timeframe.

Casing Decommissioning and Debris Removal

Approximately 0.4 gallons of water was pumped from the Test Hole Baker casing on July 18,
2014. The water was treated and discharged onsite as discussed in Section 4.4.1.

The area surrounding the test hole casing was excavated to an approximate depth of 1.5 feet
bgs, and the steel casing was cut below grade and capped on July 22, 2014. Gravel was
identified inside the Test Hole Baker casing. The DRO concentration of 1,920 mg/Kg from soil
sample 14PCB010SO collected from the soil inside the casing exceeded the Method One soil
cleanup level of 500 mg/Kg for DRO (the DRO result from sample 14PCB010SO was bolded in
Table 7-2 and Figure 7-3 to indicate it exceeded the applicable cleanup level); the RRO result
from the casing sample was below the soil cleanup level.

The cut section of casing, over-casing, steel cable, and thermistor cable were removed from the
site. Wood debris was burned. See Section 4.4 for additional information regarding
decommissioning of the casing.
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7.3

7.4

Excavation Activities

Excavation activities at Test Hole Baker commenced July 16, 2014. A small towable backhoe was
used since access to the site required multiple creek crossings which limited access by the larger
excavator. Approximately 8.5 tons of soil immediately surrounding the casing was excavated to
a depth of 15 inches (deeper on the north side where a gravel mound was located) and placed in
super sacks.

Samples were collected from the initial limits of excavation on July 18, 2014. One floor sample
exhibited an elevated PID concentration (596 ppm), so the northwest corner was over-excavated
on July 19, 2014. A 7-foot by 8-foot area was excavated into permafrost, which was
encountered approximately 36 inches below grade. An additional 7 tons of POL-contaminated
soil was excavated and removed before screening results indicated clean limits were met. Field
screening results are summarized in Table B1 (Appendix B) and screening locations are shown in
field sketches included on CD.

Approximately 15.5 tons of POL-contaminated soil was removed from the Test Hole Baker site.
The POL-contaminated soil was loaded into 24 partially filled super sacks. The super sacks were
filled directly on UTV trailers and transported to the West Staging Area where they were weighed
and loaded into connex boxes.

The final Test Hole Baker excavation was approximately 11 feet by 12 feet (130 square feet).
The northwest corner was excavated into permafrost to an approximate depth of 40 inches.
Other portions of the excavation were only 15 inches deep. A cross section of the excavation is
shown on Figure 7-3.

Confirmation Sampling Results and ADEC Approval

Confirmation samples were collected for DRO/RRO analysis from limits of the Test Hole Baker
excavation on July 18 and 19, 2014. Screening and laboratory samples were collected from
freshly exposed soils as described in Sections 5.1.2 and 5.2.1 respectively. Eight screening
samples were collected from the walls of the excavation, and laboratory confirmation samples
were submitted from the locations with the three highest PID results. Four screening samples
were collected from the floor of the excavation, and laboratory confirmation samples were
submitted from the locations with the two highest PID results. The sample frequencies meet
ADEC requirements for the 130 square foot excavation.

PID readings from the limits of the excavation are shown on Figure 7-2, and laboratory
confirmation sample results are presented in Table 7-2 and are shown on Figure 7-3.
Confirmation sample results are below applicable cleanup levels. DRO concentrations as high as
472 mg/Kg were measured in a loading area footprint sample collected from pad gravels and
DRO concentrations as high as 255 mg/Kg were measured in tundra clay samples. RRO
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7.5

concentrations as high as 500 mg/Kg and 1,780 mg/Kg, respectively, were measured in pad
gravels and tundra soils. RRO concentrations appear to be higher than DRO concentrations in
tundra samples. DRO and RRO concentration ranges in confirmation samples representing
remaining soils are presented in Table 7-3.

Table 7-3 DRO/RRO Concentrations Remaining in Soil, Test Hole Baker

Applicable
ADEC Soil Range of DRO | Range of RRO

Soil Type Location Concentrations Concentrations
Cleanup Level

(ma/Kg) (mg/Kg)* (mg/Kg)

Floor Method One: 426>t 500*
Pad DRO=500
Sidewall RRO=13,700 ND* 26.8*
Floor Method Two: 255* 1,780*
Tundra DR0O=12,500
Sidewall RRO=13,700 35.3 - 162 299 - 1,140

! The highest DRO concentration detected in gravel pad soils (472 mg/Kg) was from loading area footprint sample
14PCB009SO

*Only one sample was collected from the stated soil type/location, so only one result (not a range) is presented
ND — not detected

The DRO result was from the sample collected from inside the Test Hole Baker casing; the DRO
concentration from sample 14PCB010SO (1,920 mg/Kg) exceeded the Method One soil cleanup
level. The casing was sealed and capped to prevent any future contact.

On July 29, 2014, based on preliminary confirmation sample results and other field data, ADEC
agreed that the Test Hole Baker excavation could be backfilled and re-contoured. Email
correspondence with ADEC regarding closure of the Test Hole Baker excavation is included in
Appendix E.

Loading Area Footprint Results

Two loading areas were established on the west side of Test Hole Baker excavation where the
excavated soils were loaded into super sacks. Both loading areas were approximately 10 feet by
10 feet in size and are shown in Figure 7-3. A tarp was used to catch spilled soil during the
super sack filling process which was later added to sacks.

Loading area soil samples (14PCB008SO [BLF1] and 14PCB009SO [BLF2]) were collected from
approximately the center of each loading areas after excavation activities were completed on July
19, 2014. Due to a field error, no pre-loading area footprint samples were collected from this
site. Loading area footprint samples were collected at depths of approximately 6 inches bgs
from freshly exposed soils (as per Section 5.2.1). Pin flags were used to mark the footprint
sample locations shown on Figure 7-4.
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Post-loading area footprint samples were analyzed for DRO and RRO, and results were below
ADEC Method One soil cleanup levels as shown in Table 7-4.

Table 7-4 Loading Area Footprint Sample Results, Test Hole Baker

Location? Sample Number DRO (mg/Kg) RRO (mg/Kg)
e
ADEC Soil Cleanup Level? 500 13,700
BLF1 14PCB008SO 57.2 229
BLF2 14PCB009SO 472 228

! Only post-loading area footprint samples were collected at this site.
2 ADEC Method One cleanup levels apply to drill pad soils.

7.6 Re-Contouring, Re-Vegetation, and Survey

Following ADEC approval, the Test Hole Baker excavation was backfilled and re-contoured to
match the surrounding area on July 31, 2014. The unexcavated pad material was used to fill the
excavation. The top of the capped test hole casing was buried approximately 1 foot below the
finished ground surface.

The site was re-seeded and fertilized on August 25, 2014. Pin flags representing confirmation
sample locations and the location of the former casing were replaced following the re-contouring
effort; swing ties were utilized to re-establish pin flag locations. The pin flag locations were
surveyed on August 27, 2014.
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Table 7-1 - Summary of Laboratory Samples, Test Hole Baker

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Depth DRO/RRO Sample

Sample ID Location ID Description (inches SaDrgtr;Ie S_a;mqpele Sampler | Sample Type ?AaaTrFi)i? (AK102/ I&Org:)e; Data

bgs) AK103) Group

TEST HOLE BAKER

14PCB001SO [ BOO1WEC Confirmation (Wall) 8" 7/18/2014 1210 MB/BJ Primary Sandy Gravel X 72201 | 1143274
14PCB002SO BOO2FEC Confirmation (Floor) 15" 7/18/2014 1219 MB/BJ Primary Sandy Gravel X 72201 | 1143274
14PCB003SO [ BOO3NEG Excavation Guidance 16" 7/19/2014 930 MB Primary Sandy Gravel X 72201 | 1143274
14PCB004SO [ BOO4WEC Confirmation (Wall) 26" 7/19/2014 1217 MB Primary Tundra X 72201 | 1143274
14PCB005S0O BOO5SFEC Confirmation (Floor) 42" 7/19/2014 1259 MB Primary Tundra X 72201 | 1143274
14PCB006SO [ BOO6WEC Confirmation (Wall) 30" 7/19/2014 1312 MB Primary Tundra X 72201 | 1143274
14PCB007SO BOO7DEC Confirmation (Wall) 30" 7/19/2014 1322 MB Dup (-BO06SO0) Tundra X 72201 | 1143274
14PCB008SO BOO8BNLF |Post-Loading Footprint (BLF1)] 6" 7/19/2014 1730 MB Primary Sandy Gravel X 72201 | 1143274
14PCB009SO BOO9ONLF |Post-Loading Footprint (BLF2)] 6" 7/19/2014 1735 MB Primary Sandy Gravel X 72201 | 1143274
14PCB010SO [ BO10ONNN Inside Casing 30" 7/22/2014 1215 BJ Primary Sandy Gravel X 072301 | 1143333

X indicates analysis was conducted.

All samples were analyzed by SGS North America Inc, Alaska (RUSH turn-around time). NPDL #14-030.
! "Sandy Gravel" indicates imported pad material (typically sandy gravel) or minor amounts of drill cuttings. "Tundra" indicates a fine gray or tan clay matrix.

BJ -Bryan Johnson

bgs - below ground surface
°C - degrees Celsius

DRO - diesel range organics
MB - Mike Boese

RRO - residual range organics

Soil (and Tundra soil) samples were collected in 4 or 8 ounce jars and stored at 4 °C
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Table 7-2 - DRO/RRO Results, Test Hole Baker
2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCB001SO 14PCB002SO 14PCB003SO 14PCB004SO 14PCB005SO
Test Hole Site| apEec ADEC BAKER BAKER BAKER BAKER BAKER
Location ID Method Method BOO1WEC BO02FEC BOO3NEG BOO4WEC BOO5FEC
Description One Two Conf (Wall) Conf (Floor) Excav Guidance Conf (Wall) Conf (Floor)
Collection Date Cleanup Cleanup 7/18/2014 7/18/2014 7/19/2014 7/19/2014 7/19/2014
Laboratory Report 1 a 1143274 1143274 1143274 1143274 1143274
Sample Type| Level Level Primary Primary Primary Primary’ Primary’
Matrix Soil Soil Soil Soil TUNDRA
1 1 1 1 1
[Analyte Method Units Result [LOD] Qual Result [LOD] Qual Result [LOD] Qual Result [LOD] Qual Result [LOD] Qual
Diesel Range Organics AK102 mg/Kg 500 12,500 NDJ[[12.2] 426][12.1] 82.2[[11.6] 162[[56.5] 255][55.5]
Residual Range Organics AK103 mg/Kg 13,700 13,700 26.8[[12.2] ON 500[[12.1] ON 165][11.6] ON 1080][56.5] QN 1780][55.5] QN
Total Solids A2540G Percent - o 82|[0] 82|[0] 86.3|[0] 70][0] 71.3|[0]
Sample ID 14PCB006SO 14PCB007SO 14PCB008SO 14PCB009SO 14PCB010SO
Test Hole Site| ApEec ADEC BAKER BAKER BAKER BAKER BAKER
Location ID| method | Method BOO6WEC B0OO7DEC BOOSNLF BOOINLF BO1ONNN
Description One T Conf (Wall) Conf (Wall) Post-Load Footprint Post-Load Footprint Casing Soil
Collection Date Cleanup Cleanup 7/19/2014 7/19/2014 7/19/2014 7/19/2014 7/22/2014
Laboratory Report 1 1 1143274 1143274 1143274 1143274 1143274
Sample Type Level Level Primary Dup. (-B006SO) Primary Primary Primary
Matrix TUNDRA TUNDRA Soil Soil Soil
[Analyte Method Units Result [LOD] Qual Result [LOD] Qual Result [LOD] Qual Result [LOD] Qual Result [LOD] Qual
Diesel Range Organics AK102 mg/Kg 500 12,500 35.3[[14.1] ON 145[[14.2] ON 57.2[[11.7] 472][[41.9] 1920][[45.1]
Residual Range Organics AK103 mg/Kg 13,700 13,700 299[[14.1] ON 1140[[57] ON 229[[11.7] 228[[41.9] 396][45.1]
Total Solids A2540G Percent - - 70.8[[0] 70.1{[0] 85.4[[0] 94.8[[0] 87.7][0]

* ADEC Method One soil cleanup levels (from Title 18 Alaska Administrative Code Chapter 75.341) apply to imported gravel pad material

ADEC Method Two soil cleanup levels apply to native tundra soils. Tundra cleanup levels and sample results are shaded in gray
The result that exceeded the applicable ADEC soil cleanup level and was from soil that was NOT excavated/removed from the site (14PCB010SO collected from inside casing) isBOLDED.

ADEC - Alaska Department of Environmental Conservatior
Dup. - Field duplicate (primary sample number in parenthesis)

LOD - limit of detection

LOQ - limit of quantitation
mg/Kg - milligrams per kilogram
qual - data qualifier

Data Qualifiers:

B - analyte was also detected in a blank; result may be due to cross-contamination

J - result qualified as estimate because it is less than the limit of quantitation

ND - analyte not detectec

Q - result considered an estimate (biased L-low; H-high; N-unknown) due to a quality control failure
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Final 2014 Remedial Action Report
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8.0 TEST HOLE CHARLIE

8.1

8.2

The following section describes field screening and laboratory results associated with excavation
activities at Test Hole Charlie. The location of Test Hole Charlie is shown on Figure 1-2. The
section also describes quantities of soil removed and the results of soil confirmation samples
collected from the limits of excavation. Pre-excavation results (including a summary of 2010
results) are shown on Figure 8-1, field screening results from the limits of excavation are shown
on Figures 8-2 and 8-3, and laboratory confirmation results are shown on Figure 8-4.

A summary of laboratory samples collected from Test Hole Charlie is presented as Table 8-1.
Waste characterization sample results are presented in Table 8-2, and DRO/RRO results from soil
samples are presented in Table 8-3.

Site Description and Applicable Soil Cleanup Levels

The Test Hole Charlie drill pad is located north of the high tide line approximately 3,000 feet
west of the mouth of Ogotoruk Creek. The drill pad, which is accessed from the beach by a 300-
foot access road, is surrounded by tundra.

The drill pad and access road are constructed of approximately 2.5 feet of sandy gravel installed
over tundra. The gravel material used to construct the access road and drill pad is consistent
with the material identified in the adjacent beach. Records indicate that chilled diesel was used
in the construction of the Test Hole Charlie soil boring in an effort to reduce sidewall sloughing
(USGS, 1961a).

ADEC Method One soil cleanup levels are applicable to the sandy gravels used to construct the
access road and drill pad. ADEC Method Two soil cleanup levels are applicable to the tundra clay
material underneath and surrounding the drill pad.

Casing Decommissioning and Debris Removal

Approximately 1.8 gallons of water was pumped from the Test Hole Charlie casing on July 18,
2014. The water was treated and discharged onsite as discussed in Section 4.4.1.

The area surrounding the test hole casing was excavated to an approximate depth of 2.5 feet
bgs, and the steel casing was cut below grade and capped on July 22, 2014. In addition to the
cut section of casing, the thermistor head and associated cable were removed from the site.
Several steel mats (Marsden mats) and wood debris were unearthed during excavation activities;
the mats were used to improve trail conditions to the site and the wood debris was burned. The
cut section of casing and thermistor cable were removed from the site. See Section 4.4 for
additional information regarding decommissioning of the casing.
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8.3

8.4

Pre-Excavation Sampling and Results

Eight gravel pad samples were collected as part of the pre-work site visit on June 25, 2014.
Samples 14CTC001SO and 14CTC002SO were collected at the request of the disposal contractor
for additional waste characterization, and they were collected from locations that exceeded
cleanup levels during the 2010 sampling effort. The samples were analyzed for BTEX (EPA
Method 8260B) and RCRA metals (EPA Method 6020); the samples were extracted using the
TCLP (EPA Method 1311). The laboratory results of waste characterization samples (summarized
in Table 8-2) were provided to Emerald Alaska in advance of the fieldwork, and they did not
impact the existing waste profile.

In addition to the waste characterization samples, five additional samples and a field duplicate
(14CTCO003S0 through 14CTC008S0O) were collected for DRO and RRO analysis to estimate the
extent of POL-contamination in the pad. One sample, 14CTC003SO, collected from the northern
part of the pad, exceeded the ADEC Method One DRO cleanup level at 658 mg/Kg. Figure 8-1
shows the results from pre-excavation samples. The results helped roughly delineate soil
contamination. However, high winds presumably moved the pin flags used to mark the sample
locations prior to the return of the field team to the site three weeks later.

On July 17, 2014, surface soils within the Test Hole Charlie pad were again screened to estimate
the lateral extent of contamination prior to excavation activities. Approximately 50 shallow test
pits (some grossly contaminated test pits were not screened) and 33 PID screening samples (PID
samples 009C through 041C) were collected and the rough limits were marked with orange spray
paint to assist the excavator operator. The lateral extent was similar to that identified in the
Work Plan.

After initial delineation of the drill pad area, six tundra soil samples (14CTC012SO through
14CT016S0) were collected from immediately below the vegetative mat to evaluate impact to
the tundra approximately 15 feet east of the pad. Soil in shallow test pits which were installed in
tundra closer to the pad were presumed to be contaminated based on field observations (visual
and olfactory). Laboratory results from the tundra samples were less than the Method Two sail
cleanup level of 12,500 mg/kg. The highest DRO result (553 mg/Kg) was from sample
14PCC014S0. The results indicated that the excavation did not need to extend any further east
than the “line” created by these samples. Tundra samples 14CTC012SO through 14CT016SO are
shown on Figure 8-1.

Excavation Activities

Excavation activities at Test Hole Charlie commenced July 18, 2014 utilizing the Bobcat E85
excavator. Initially, the soil immediately adjacent to the casing was excavated. Soil excavation
progressed further east and then progressed further southeast toward the ocean between July
19 and 25, 2014. The final limits of excavation at Test Hole Charlie were completed on July 25.
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8.5

The drill pad topography sloped slightly from the northwest to the southeast in the direction of
the excavation. Water from precipitation events started pooling in the lower sections of the
excavation (southern extent) on July 21, 2014.

The excavation was guided by PID screening samples; approximately 200 PID screening samples
were collected. Field screening results are included in Table B2 (Appendix B). The final limits of
the 2,100 square foot excavation extended approximately 10 feet into the tundra on the eastern
edge. (DRO results from pre-excavation samples collected 15 feet into the tundra [shown on
Figure 8-4] were an order of magnitude below the cleanup level).

The drill pad consisted of approximately 30 inches of sandy gravel installed over native tundra.
A compressed vegetative layer approximately 2 to 6-inches thick underlying the gravel was also
excavated. A gray clay layer was encountered underneath the compressed vegetative mat. The
tundra east of the pad consisted of a 10-inch layer of vegetative mat overlying gray clay. A
cross-section profile of the Test Hole Charlie excavation is shown on Figure 8-4. The excavation
extended approximately 6 inches vertically into the clay layer where permafrost was
encountered.

A total of 248 tons of POL-contaminated soil from Test Hole Charlie was loaded into 203 super
sacks. The filled super sacks were loaded into trailers and transported to the West Staging Area
where they were weighed and loaded into connex boxes.

The final Test Hole Charlie excavation was approximately 30 feet by 70 feet (2,100 square feet)
and extended approximately 10 feet beyond the drill pad into the tundra on the southeast side.
The entire floor was excavated to permafrost; depth of the excavation was approximately 36
inches within the pad footprint and 24 inches outside of it. A cross section of the excavation is
shown on Figure 8-4.

Confirmation Sampling Results and ADEC Approval

Confirmation samples were collected for DRO/RRO analysis from limits of the Test Hole Charlie
excavation July 23 through 26, 2014. Screening and laboratory samples were collected from
freshly exposed soils as described in Sections 5.1.2 and 5.2.1 respectively. A total of 34
screening samples were collected from the walls of the completed excavation, and laboratory
confirmation samples were submitted from the locations with the 13 highest PID results.
Although they were not specifically labeled as “confirmation” samples, two additional samples
(14PCC022S0 and 14PCC023S0/14PCC024S0) were collected from the limits of excavation
sidewall (the excavation was terminated upon reaching those sample locations), so data from
those samples were also included on figures. A total of 33 screening samples were collected
from the floor of the excavation, and laboratory confirmation samples were submitted from the
locations with the 12 highest PID results. The sample frequencies meet or exceed ADEC
requirements for the 2,100 square foot excavation.
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PID readings from the limits of the excavation are shown on Figures 8-2 and 8-3, and laboratory
confirmation sample results are presented in Table 8-3 and are shown on Figure 8-4. ADEC
Method Two soil cleanup levels apply to the entire floor of the excavation and a section of the
eastern and southern sidewalls (tundra samples are shown in purple on Figure 8-4). Method
One cleanup levels apply to the gravel sidewalls (gravel pad samples are shown in blue on Figure
8-4) within the pad boundaries.

Confirmation sample results were below applicable soil cleanup levels, except for one DRO result
in the floor sample collected immediately adjacent the Test Hole Charlie casing. At 83,300
mg/Kg, sample 14PCC028S0O exceeded the Method Two soil cleanup level for DRO (the DRO
result from sample 14PCC028S0O was bolded in Table 8-3 and Figure 8-4 to indicate it exceeded
the applicable cleanup level). Although elevated concentrations were expected to be present
adjacent the borehole where the diesel was dispensed, additional excavation was not conducted
due to the presence of permafrost.

In addition to the DRO cleanup level exceedance in the sample collected closest to the Test Hole
Charlie casing, elevated DRO and RRO concentrations remain present in the floor and eastern
edge of the excavation; a DRO concentration as high as 11,800 mg/Kg was detected (below the
cleanup level of 12,500 mg/Kg) in tundra sidewall sample 14PCC045S0O, and a RRO
concentration as high as 5,320 mg/Kg was detected (below the cleanup level of 13,700 mg/Kg)
in tundra sidewall sample 14PCC023S0O. Results from pre-excavation tundra samples collected 5
feet east of the eastern sidewall and outside the excavation were an order of magnitude below
the Method Two cleanup levels. In general, sample results from the gravel pad soils were well
below Method One cleanup levels. DRO and RRO concentration ranges in confirmation samples
representing remaining soils are presented in Table 8-4.

Table 8-4 DRO/RRO Concentrations Remaining in Soil, Test Hole Charlie

Appllcabl_e Range of DRO Range of RRO
- . ADEC Soil . -
Soil Type Location Concentrations Concentrations
Cleanup Level (mg/Kg) (mg/Kg)
Em%/Kgg 9/Kg 9/Kg
Method One:
Pad Sidewall DRO=500 ND - 154 ND - 33
RRO=13,700
Floor Method Two: 138 - 83,300 161 - 4,420
Tundra DR0O=12,500
Sidewall* RR0O=13,700 206 - 11,800 207 - 5,320

! Pre-excavation and excavation guidance samples were also included in the sidewall evaluation since the locations were
marked/surveyed and the samples are representative of sidewall conditions (see locations CO12NPE and CO23NEG on
Figure 8-4).

ND — not detected

Bolded result exceeded the applicable cleanup level.
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8.6

On August 6, 2014, based on preliminary confirmation sample results and other field data, ADEC
agreed that the Test Hole Charlie excavation could be backfilled and re-contoured. Email
correspondence with ADEC regarding closure of the Test Hole Charlie excavation is included in
Appendix E.

Loading Area Footprint Results

A 10-foot by 15-foot loading area was established outside of the Test Hole Charlie excavation
where the excavated soils were loaded into super sacks (shown in Figure 8-4). The majority of
super sacks from Test Hole Charlie were filled inside the excavation to reduce the potential for
spreading contamination. However, due to standing water inside the southern portion of the
excavation, some POL-contaminated soil was loaded into super sacks outside of the excavation
footprint. A tarp was used to catch spilled soil during the super sack filling process which was
later added to sacks.

Two loading area footprint samples (CLF4 and CLF5) were collected from inside the loading area
footprint as shown on Figure 8-4 for laboratory analysis. Loading area footprint samples were
collected at depths of approximately 6 inches bgs from freshly exposed soils (as per Section
5.2.1) and analyzed for DRO and RRO. Samples were collected prior to and following excavation
activities to assess impacts, if any, in the areas where soil was loaded. Pin flags were used to
mark the footprint sample locations shown on Figure 8-4. Areas where previous loading area
footprint samples (CLF1 through CLF3) were collected were excavated so those samples were
not submitted to the laboratory.

Pre- and Post-loading area footprint results were all below ADEC Method One soil cleanup levels
as shown in Table 8-5.

Table 8-5 Loading Area Footprint Sample Results, Test Hole Charlie

. Sample Number DRO (mg/Kg) RRO (mg/Kg)
Location Pre/Post
(Pre/Post) Pre Post Pre Post
ADEC Soil Cleanup Level® 500 13,700
CLF4 14PCC034S0/14PCC054S0 80.4 56.8 36.7 ND(21.9)
CLF5 14PCC035S0/14PCC055S0 105 38.9 17.7J ND(21.1)

! ADEC Method One cleanup levels apply to drill pad soils.

Pre-Loading Area footprint samples were collected on July 24, 2014 (14PCC034S0O and 14PCC035S0), and post-loading
area footprint samples (14PCC054S0O and 14PCC055S0) were collected on July 26, 2014, after excavation activities were
completed. Soil associated with loading area footprint samples from CLF1 through CLF3 was excavated and removed
from the site; the samples from these locations were not submitted to the laboratory.

J — Analyte is considered an estimate because it was detected below the LOQ.

ND — analyte was not detected at the LOD shown in parenthesis.

Project Chariot 2014 Remedial Action-W911KB-14-C-0002 Page 8-5



Final 2014 Remedial Action Report
Profect Chariot, Cape Thompson, Alaska

8.7 Re-Contouring, Re-Vegetation, and Survey

The Test Hole Charlie excavation was backfilled and re-contoured to match the surrounding area
on August 7, 2014. The remaining pad material was used to fill the excavation. The top of the
capped test hole casing was buried approximately 1 foot below the finished ground surface.

The site was re-seeded and fertilized on August 25, 2014. Pin flags representing confirmation
sample locations and the location of the casing were replaced on August 12, 2014; swing ties

were utilized to re-establish pin flag locations. The pin flag locations were surveyed on August
27, 2014.
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Table 8-1 - Summary of Laboratory Samples, Test Hole Charlie
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

. o Pepth sample Sample DRO/RRO BTEX RCRA Cooler Sample
Sample ID Location ID Description (inches |Sample Date Time Sampler | Sample Type Matrix® (AK102/ (8260B) Metals Number Data
bgs) AK103) (6020A) Group
TEST HOLE CHARLIE

14PCC001SO CO01INWC Waste Characterization 4" 6/25/2014 1425 MB Primary Sandy Gravel X2 X2 6271401 1142724
14PCC002SO | CO02NWC Waste Characterization 12" 6/25/2014 1445 MB Primary Sandy Gravel X2 X2 6271401 1142724
14PCC003S0O CO03NPE Pre-Excavation Delineation 10" 6/25/2014 1500 MB Primary Sandy Gravel X 6271401 1142724
14PCC004S0O CO04NPE Pre-Excavation Delineation 10" 6/25/2014 1505 MB Primary Sandy Gravel X 6271401 1142724
14PCC005S0O COO05DPE Pre-Excavation Delineation 10" 6/25/2014 1510 MB Dup (-C004S0O)| Sandy Gravel X 6271401 1142724
14PCC006S0O CO06NPE Pre-Excavation Delineation 14" 6/25/2014 1515 MB Primary Sandy Gravel X 6271401 1142724
14PCC007SO CO07NPE Pre-Excavation Delineation 14" 6/25/2014 1520 MB Primary Sandy Gravel X 6271401 1142724
14PCC008SO CO08BNPE Pre-Excavation Delineation 11" 6/25/2014 1525 MB Primary Sandy Gravel X 6271401 1142724
14PCC009S0O CO09NPE Pre-Excavation Delineation 9" 7/17/2014 1720 MB/BJ Primary Sandy Gravel X 72201 1143274
14PCC010SO CO10NPE Pre-Excavation Delineation 10" 7/17/2014 1730 MB/BJ Primary Sandy Gravel X 72201 1143274
14PCC011S0O CO011DPE Pre-Excavation Delineation 10" 7/17/2014 1735 MB/BJ [Dup (-C010SO)[ Sandy Gravel X 72201 1143274
14PCC012S0O CO12NPE Tundra Delineation 10" 7/17/2014 1745 MB/BJ Primary Tundra X 72201 1143274
14PCC013S0O CO013NPE Tundra Delineation 9" 7/17/2014 1750 MB/BJ Primary Tundra X 72201 1143274
14PCC014S0O CO14NPE Tundra Delineation 10" 7/17/2014 1800 MB/BJ Primary Tundra X 72201 1143274
14PCC015S0O CO015NPE Tundra Delineation 12" 7/17/2014 1810 MB/BJ Primary Tundra X 72201 1143274
14PCC016S0O CO16NPE Tundra Delineation 10" 7/17/2014 1820 MB/BJ Primary Tundra X 72201 1143274
14PCC017S0O CO17NEG Excavation Guidance 27" 7/19/2014 1330 BJ Primary Sandy Gravel X 72201 1143274
14PCC018S0O CO18NEG Excavation Guidance 32" 7/21/2014 1015 MB Primary Tundra X 72201 1143274
14PCC019S0O CO19NEG Excavation Guidance 12" 7/22/2014 945 MB Primary Sandy Gravel X 072301 1143333
14PCC020S0O CO020NEG Excavation Guidance 10" 7/22/2014 1110 BJ Primary Sandy Gravel X 072301 1143333
14PCC021S0O C021INEG Excavation Guidance 20" 7/22/2014 1445 BJ Primary Sandy Gravel X 072301 1143333
14PCC022S0 C022NEG Excavation Guidance® 18" 7/22/2014 1530 BJ Primary Tundra X 072301 1143333
14PCC023S0O CO023NEG Excavation Guidance® 16" 7/22/2014 1700 MB Primary Tundra X 072301 1143333
14PCC024S0O C024DEG Excavation Guidance® 16" 7/22/2014 1710 MB Dup (-C023S0) Tundra X 072301 1143333
14PCC025S0O | CO025WEC Confirmation (Wall) 36" 7/23/2014 1145 MB Primary Sandy Gravel X 72501 1143374
14PCC026SO | C026WEC Confirmation (Wall) 28" 7/23/2014 1200 MB Primary Sandy Gravel X 72501 1143374
14PCC027S0O CO027DEC Confirmation (Wall) 28" 7/23/2014 1210 MB Dup (-C026S0)| Sandy Gravel X 72501 1143374
14PCC028S0O CO28FEC Confirmation (Floor) 31" 7/24/2014 1020 MB Primary Tundra X 72501 1143374
14PCC029S0O CO29FEC Confirmation (Floor) 27" 7/24/2014 1120 MB Primary Tundra X 72501 1143374
14PCC030S0O CO30FEC Confirmation (Floor) 35" 7/24/2014 1125 MB Primary Tundra X 72501 1143374
14PCC031S0O CO31FEC Confirmation (Floor) 38" 7/24/2014 1115 MB Primary Tundra X 72501 1143374
14PCC032S0 CO032FEC Confirmation (Floor) 32" 7/24/2014 1110 MB Primary Tundra X 72501 1143374
14PCC033S0O CO33FEC Confirmation (Floor) 32" 7/24/2014 1100 MB Primary Tundra X 72501 1143374
14PCC034S0 CO034NLF | Pre-Loading Footprint (CLF4) 6" 7/24/2014 1650 MB Primary Sandy Gravel X 72501 1143374
14PCC035S0 CO35NLF | Pre-Loading Footprint (CLF5) 6" 7/24/2014 1700 MB Primary Sandy Gravel X 72501 1143374
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Table 8-1 - Summary of Laboratory Samples, Test Hole Charlie
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

. o Pepth sample Sample DRO/RRO BTEX RCRA Cooler Sample
Sample ID Location ID Description (inches |Sample Date Time Sampler | Sample Type Matrix® (AK102/ (8260B) Metals Number Data
bgs) AK103) (6020A) Group
14PCC036S0O CO36FEC Confirmation (Floor) 25" 7/26/2014 930 MB/BJ Primary Tundra X 72701 1143385
14PCC037S0O CO37FEC Confirmation (Floor) 22" 7/26/2014 950 MB/BJ Primary Tundra X 72701 1143385
14PCC038S0O CO38FEC Confirmation (Floor) 22" 7/26/2014 1000 MB/BJ Primary Tundra X 72701 1143385
14PCC039S0O CO39FEC Confirmation (Floor) 30" 7/26/2014 1015 MB Primary Tundra X 72701 1143385
14PCC040SO CO40FEC Confirmation (Floor) 35" 7/26/2014 1025 MB Primary Tundra X 72701 1143385
14PCC041S0O CO41FEC Confirmation (Floor) 27" 7/26/2014 1040 MB Primary Tundra X 72701 1143385
14PCC042S0O CO042DEC Confirmation (Floor) 27" 7/26/2014 1045 MB Dup (-C041SO0) Tundra X 72701 1143385
14PCC044S0O C044WEC Confirmation (Wall) 17" 7/26/2014 1430 MB Primary Tundra X 72701 1143385
14PCC045SO | CO045WEC Confirmation (Wall) 16" 7/26/2014 1425 MB Primary Tundra X 72701 1143385
14PCC046S0O C046WEC Confirmation (Wall) 16" 7/26/2014 1435 MB Primary Tundra X 72701 1143385
14PCC047S0O CO47WEC Confirmation (Wall) 10" 7/26/2014 1415 MB Primary Tundra X 72701 1143385
14PCC048S0O C048DEC Confirmation (Wall) 10" 7/26/2014 1420 MB Dup (-C047S0) Tundra X 72701 1143385
14PCC049SO | CO049WEC Confirmation (Wall) 36" 7/26/2014 1355 MB Primary Sandy Gravel X 72701 1143385
14PCC050S0O CO50WEC Confirmation (Wall) 24" 7/26/2014 1400 MB Primary Sandy Gravel X 72701 1143385
14PCC051SO | CO51WEC Confirmation (Wall) 23" 7/26/2014 1405 MB Primary Sandy Gravel X 72701 1143385
14PCC052S0 C052WEC Confirmation (Wall) 18" 7/26/2014 1430 MB Primary Sandy Gravel X 72701 1143385
14PCC053SO | CO53WEC Confirmation (Wall) 15" 7/26/2014 1425 MB Primary Sandy Gravel X 72701 1143385
14PCC054S0O CO54NLF | Post-Loading Footprint (CLF4) 6" 7/26/2014 1650 MB Primary Sandy Gravel X 72701 1143385
14PCC055S0 CO55NLF |Post-Loading Footprint (CLF5) 6" 7/26/2014 1700 MB Primary Sandy Gravel X 72701 1143385
QUALITY CONTROL SAMPLES
Equipment Blanks

[ 14Pcco43wQ | CO43NER | Rinsate NA | 7/26/2014 | 1250 | MB | Equip. Blank | water | x| 72701 | 1143385

X indicates analysis was conducted.

All samples were analyzed by SGS North America Inc, Alaska (RUSH turn-around time). NPDL #14-030
! »Sandy Grav." indicates imported pad material (typically sandy gravel) or minor amounts of drill cuttings. "Tundra" indicates a fine gray or tan clay matrix.

2 Waste confirmation samples 14PCC001SO and 14PCC002SO were analyzed for BTEX and RCRA Metals using the TCLP (EPA Method 1311) extraction method.
8 Samples 14PCC022S0 through 14PCC024S0O were also used for wall confirmation samples since the sample locations were undisturbed and marked with pin flags.

BJ -Bryan Johnson

bgs - below ground surface
BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes

°C - degrees Celsius

DRO - diesel range organics

MB - Mike Boese

RCRA metals include Ag, As, Ba, Cd, Cr, Hg, Pb, and Se
RRO - residual range organics

TCLP - toxicity characteristic leaching procedure

Soil (and Tundra soil) samples were collected in 4 or 8 ounce jars and stored at 4°C
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Table 8-2 - Waste Characterization and Equipment Blank Sample Results, Test Hole Charlie

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCC001SO 14PCC002SO 14PCC043WQ
Location ID CO0INWC CO002NWC CO034NER
Collection Date TCLP 6/25/2014 6/25/2014 7/26/2014
Laboratory Report Limit® 1142724 1142724 1143385
Sample Type Waste Characterization Waste Characterization Equipment Blank
Source Drill Pad Soil Drill Pad Soil Equipment Blank®
Matrix Soil (TCLP) Soil (TCLP) Water

Analyte Method Units Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual
Diesel Range Organics AK102 mg/L NA -|- -|- 0.295][0.300] J,B
Residual Range Organics AK103 mg/L NA -|- -|- 0.234([0.255] J
Arsenic SW6020A mg/L 5.0 ND|[0.125] QL ND|[0.125] QL -|-

Barium SW6020A mg/L 100.0 0.538][0.075] QL 0.644][0.075] QL -|-
[[Cadmium SW6020A mg/L 1.0 ND|[0.05] QL ND|[0.05] QL -|-
[[Chromium SW6020A mg/L 5.0 ND|[0.1] QL ND|[0.1] QL -|-

[[Lead SW6020A mg/L 5.0 ND|[0.025] QL 0.0883[0.025] QL -|-
Mercury SW6020A mg/L 0.2 ND|[0.005] QL ND|[0.005] QL -|-
Selenium SW6020A mg/L 1.0 ND|[0.5] QL ND|[0.5] QL -|-

Silver SW6020A mg/L 5.0 ND|[0.05] QL ND|[0.05] QL -|-

Benzene SW8260B mg/L 0.5 ND|[0.010] QL 0.039/[0.010] QL -|-

Ethylbenzene SW8260B mg/L NA ND|[0.025] QL ND|[0.025] QL -|-
Toluene SW8260B mg/L NA 0.0265([0.025] J,QL 0.109][0.025] QL -|-

Xylene, Isomers m & p SW8260B mg/L NA ND|[0.050] QL 0.0445][0.050] J,QL -|-
0-Xylene SW8260B mg/L NA ND|[0.025] QL 0.0205][0.025] J,QL -|-

L TCLP criteria for waste characterization are from Title 40 of the Code of Federal Regulations part 261.24.

2 Waste characterization soil samples were TCLP extracted using Method 1311 prior to analysis. Consequently, results of TCLP samples are in mg/L.

3 The equipment blank was taken from the driven probe used to collect select floor samples at Test Hole Charlie. All other samples were collected using disposable equipment.

LOD - limit of detection
mg/L - milligrams per liter
NA - not applicable

qual - data qualifier

TCLP - toxicity characteristic leaching procedure

Data Qualifiers:

B - analytes was also detected in a blank; result may be due to cross-contamination

J - result qualified as estimate because it is less than the limit of quantitation

ND - analyte not detected

Q - result considered an estimate (biased L-low; H-high; N-unknown) due to a quality control failure
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Table 8-3 - DRO/RRO Results, Test Hole Charlie
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID 14PCC003SO 14PCC004SO 14PCC005SO 14PCC006SO 14PCC007SO 14PCC008SO 14PCC009SO 14PCC010SO 14PCC011SO 14PCC012S0O 14PCC013SO 14PCC014S0O 14PCC015S0O
Test Hole Site|] aADEC ADEC CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE
Location ID Method Method COO03NPE CO04NPE CO05DPE CO06NPE CO07NPE CO08BNPE CO09NPE CO10NPE CO011DPE CO012NPE CO13NPE CO14NPE CO15NPE
Description One T Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Tundra Delineation Tundra Delineation Tundra Delineation Tundra Delineation
Collection Date Cleanup | Cleanup 6/25/2014 6/25/2014 6/25/2014 6/25/2014 6/25/2014 6/25/2014 7/17/2014 7/17/2014 7/17/2014 7/17/2014 7/17/2014 7/17/2014 7/17/2014
Laboratory Report i B 1142724 1142724 1142724 1142724 1142724 1142724 1143274 1143274 1143274 1143274 1143274 1143274 1143274
Sample Type| Level Level Primary Primary Dup. (-C004S0) Primary Primary Primary Primary Primary Dup. (-C010S0O) Primary Primary Primary Primary
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil TUNDRA TUNDRA TUNDRA TUNDRA
1 1 1 1 1 1 1 1 1 1 1 1 1
[Analyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 658[[10.4] QL NDJ[10.3] QL NDJ[10.3] QL 325[[10.4] QL NDJ[10.2] QL 154][11.4] QL 60.9[[11.9 40.8[[10.3 53.4][10.3 206[[12.6] 316[[12.9] QL 469[[60.5 553[[68
Residual Range Organics AK103 mg/Kg 13,700 13,700 313[[10.4] OL ND][10.3] QL ND][10.3] QL 68.4[[10.4] QL ND][[10.2] QL 22.2[[11.4]J,0L 104][11.9] ON 20.3[[10.3] J,ON 32.3[[10.3] ON 1030[[50] QN 1530][51.5] ON,d 2620][60.5] QN 2840|[68] QN
Total Solids A2540G Percent - o 95.5([0] 97.2[[0] 97.1{[0] 96.4{[0] 97.1{[0] 87.5([0] 82.7{[0] 96|[0] 96.1{[0] 79.1][0] 76.5|[0] 65.8|[0] 58|[0]
Sample ID 14PCC016SO 14PCC017SO 14PCC018SO 14PCC019SO 14PCC020SO 14PCC021SO 14PCC022S0O 14PCC023S0O 14PCC024S0O 14PCC025S0O 14PCC026SO 14PCC027SO 14PCC028S0O
Test Hole Site|] aADEC ADEC CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE
Location ID Method Method CO16NPE CO17NEG CO18NEG CO19NEG C020NEG C021INEG C022NEG C023NEG C024DEG C025WEC C026WEC C027DEC CO028FEC
Description One Two Tundra Delineation | Excavation Guidance | Excavation Guidance | Excavation Guidance | Excavation Guidance | Excavation Guidance | Excavation Guidance | Excavation Guidance | Excavation Guidance | Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) | Confirmation (Floor)
Collection Date Cleanup | Cleanup 7/17/2014 7/19/2014 7/21/2014 7/22/2014 7/22/2014 7/22/2014 7/22/2014 7/22/2014 7/22/2014 7/23/2014 7/23/2014 7/23/2014 7/24/2014
Laboratory Report . . 1143274 1143274 1143274 1143333 1143333 1143333 1143333 1143333 1143333 1143374 1143374 1143374 1143374
Sample Type| Level Level Primary Primary Primary Primary Primary Primary Primary Primary Dup. (-C023S0) Primary Primary Dup. (-C026S0) Primary
Matrix TUNDRA Soil TUNDRA Soil Soil Soil Soil TUNDRA TUNDRA Soil Soil Soil TUNDRA
[Analyte Method Units Result [LIOD] qual Result [LIOD] qual Result [LIOD] qual Result [LIOD] qual Result [LIOD] qual Result [LIOD] qual Result [LIOD] qual ResultI [LOD] ResultI [LOD] Result [LIOD] qual Result [LIOD qual Result [LIOD] qual Result [LIOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 93.4[[12.5 777][41.6 109][12.9 1740][48.8 294][54.5 13.5][11.1] J 428[[49.5 4900[[187] 5360[[195] 154][11.1] QN ND[[11 ND[[10.7 83300[[2190]
Residual Range Organics AK103 mg/Kg 13,700 13,700 359[[12.5] ON 114][10.4] ON 485([12.9] ON 733[[48.8 1360][54.5 9.23[[11.1]J 708[[49.5 5320[[187] 4630][195] 11.1][11.1]J ND][[11 ND][[10.7 4420[[2190]
Total Solids A2540G | Percent - - 79.1][0] 95.5[[0] 77.1][0] 81.7/[0] 73][0] 89.8[[0] 79.7][0] 53.4][0] 50.6[[0] 89.9[[0] 90.3[[0] 91.1{[0] 86.5[[0]
Sample ID 14PCC029S0O 14PCC030SO 14PCC031SO 14PCC032S0O 14PCC033SO 14PCC034S0O 14PCC035S0O 14PCC036SO 14PCC037SO 14PCC038SO 14PCC039S0O 14PCC040SO 14PCC041S0O
Test Hole Site ADEC ADEC CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE
Location ID Method Method CO029FEC CO30FEC CO31FEC CO32FEC CO33FEC CO34NLF CO35NLF CO36FEC CO37FEC CO38FEC CO39FEC CO40FEC CO41FEC
Description One Two Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor) | Pre-Load Footprint Pre-Load Footprint | Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor) | Confirmation (Floor)
Collection Date Cleanup | Cleanup 7/24/2014 7/24/2014 7/24/2014 7/24/2014 7/24/2014 7/24/2014 7/24/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014
Laboratory Report 1 1 1143374 1143374 1143374 1143374 1143374 1143374 1143374 1143385 1143385 1143385 1143385 1143385 1143385
Level Level - = - = - - - = = = = - =
Sample Type Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA Soil Soil TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
I I
[Analyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 4670|[264] 294|[11.6] 212|[48.3] 138([48.5] 316/|[48.5] 80.4{[11.4] 105{[10.8] 249|[13.3] 256|[11.8] 172([12.9] 628|[49.4] 1400|[50.5] 447][55]
Residual Range Organics AK103 mg/Kg 13,700 13,700 790|[264] 1170]|[46.4] 1190][48.3] 725]|[48.5] 1170]|[48.5] 36.7{[11.4] 17.7|[10.8] J 195([13.3] 161{[11.8] 363|[12.9] 429([49.4] 499|[50.5] 906|[55] QN
Total Solids A2540G Percent - o 74.8|[0] 85.8|[0] 82.2|[0] 82.3|[0] 81.3|[0] 87.5([0] 91.6{[0] 75.1{[0] 83.6/[0] 77.3|[0] 79.5|[0] 78.7][0] 72.8|[0]
Sample ID 14PCC042S0O 14PCC044S0O 14PCC045S0O 14PCC046SO 14PCC047SO 14PCC048S0O 14PCC049S0O 14PCC050SO 14PCC051S0O 14PCC052S0O 14PCC053S0O 14PCC054S0O 14PCC055S0O
Test Hole Site ADEC ADEC CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE CHARLIE
Location ID Method Method C042DEC CO044WEC CO045WEC CO046WEC C047WEC C048DEC CO049WEC CO50WEC CO51WEC C052WEC CO53WEC CO54NLF CO55NLF
Description One Two Confirmation (Floor) | Confirmation (Wall) | Confirmation (Wall) | Confirmation (Wall) | Confirmation (Wall) | Confirmation (Wall) | Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Post-Load Footprint | Post-Load Footprint
Collection Date Cleanup | Cleanup 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/25/2014 7/25/2014
Laboratory Report Level Levell 1143385 1143385 1143385 1143385 1143385 1143385 1143385 1143385 1143385 1143385 1143385 1143385 1143385
Sample Type Dup. (-C041S0O) Primary Primary Primary Primary Dup. (-C047S0O) Primary Primary Primary Primary Primary Primary Primary
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA Soil Soil Soil Soil Soil Soil Soil
[Analyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 586/[13.7] 9820[[310] 11800([189] 2770|[163] 401[12.9] ON 1480([51.5] QN 90.9([10.6] 38.7[[10.6] 37.1{[10.4] 82.4[[10] 25.8[[10.9] 56.8[[21.9] 38.9[[21.1]J
Residual Range Organics AK103 mg/Kg 13,700 13,700 414|[13.7] ON 2350([62] 4420|[189] 4170|[163] 207/[[12.9] ON 571[51.5] ON 33[[10.6] 13.5[[10.6] J 17.2|[10.4] J 18.2[[10]J 16.5[[10.9] J ND|[21.9] ND|[21.1]
Total Solids A2540G | Percent - - 73.1][0] 63.8][0] 52.7][0] 44.9[[0] 77.3][0] 77.5][0] 94][0] 93.2[[0] 93.9[[0] 96.5[[0] 90.8[[0] 89.5[[0] 93.2[[0]

* ADEC Method One soil cleanup levels (from Title 18 Alaska Administrative Code Chapter 75.341) apply to imported gravel pad material.
ADEC Method Two soil cleanup levels apply to native tundra soils. Tundra cleanup levels and sample results are shaded in gray

Results that exceed applicable ADEC soil cleanup level and were from soil that was excavated and removed from the site (14PCC017S0O and 14PCCO019SP) are ITALICIZED.
The result that exceeded the applicable ADEC soil cleanup level and was from soil that was NOT excavated/removed from the site (14PCC028S0) is BOLDED.

ADEC - Alaska Department of Environmental Conservatior
Dup. - Field duplicate (primary sample number in parenthesis)

LOD - limit of detection
LOQ - limit of quantitation

mg/Kg - milligrams per kilogram

qual - data qualifier

Data Qualifiers:

B - analyte was also detected in a blank; result may be due to cross-contamination
J - result qualified as estimate because it is less than the limit of quantitation

ND - analyte not detected

Q - result considered an estimate (biased L-low; H-high; N-unknown) due to a quality control failure
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ADEC  ALASKA DEPARTMENT OF CONSERVATION 10CTC04s0 | JULY RRO 2:840 QN L . L I
DRO  DIESEL RANGE ORGANICS 0-12" DEPTH | 2010 SCALE IN FEET
3 RESULT QUALIFIED AS ESTIMATE BECAUSE IT DRO | 100 14PCC016S0 | JULY
IS LESS THAN THE LOQ 12"DEPTH | 2014 FAIRBANKS ENVIRONMENTAL SERVICES ALASKA DISTRICT
LOD  LIMITS OF DETECTION ADEC CLEANUP LEVELS DRO | 93.4 3538 INTERNATIONAL STREET CORPS OF ENGINEERS
359 QN
LOQ  LIMIT OF QUANTITATION ‘METS&DESE,EJQ?NLE@,LZOR CO16NPE RRO Q FAIRBANKS, ALASKA ANCHORAGE, ALASKA
MG/KG  MILLIGRAM PER KILOGRAM
500 DRO KEY: _ i
ND  NOTDETECTED (LOD) o e o pccansso | SUnE Laboratory Results of Pre-Excavation
Q RESULT QUALIFIED AS ESTIMATE (BIASED L-LOW; SAMPLE ID 14" DEPTH 2014 14PCC008SO | JUNE Samples TeSt HOle Charl ie
H-HIGH; N-UNKNOWN) DUE TO QUALITY CONTROL ADEC CLEANUP LEVELS __pn o7 11"DEPTH | 2014 ,
FAILURE (METHOD TWO TABLE B2) FOR PID RESULT DRO [ 32501 - - ) ) ) )
TUNDRA SOILS IN MG/KG : 2014 Remedial Action Report, Project Chariot
PPM  PARTS PER MILLION LABORATORY 68.4 QL DRO 154
RRO  RESIDUAL RANGE ORGANICS 12:500° BRO RESULT RRO 2.2 Cape Thompson, Alaska
13,700 RRO SEE LEGEND FOR ABBREVIATIONS. ONTRACT TR ——
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APPROXIMATE LIMITS OF
GRAVEL DRILLING PAD

CTUNDRA
2

| 333C

| 334C

4

CO001WEC

CO16NPE

C023NEG

PID
PPM

LEGEND
TEST HOLE CHARLIE CASING

WALL EXCAVATION SAMPLE LOCATION

PRE- EXCAVATION SAMPLE LOCATION

EXCAVATION GUIDANCE SAMPLE LOCATION

PID FIELD SCREENING LOCATION ONLY
(NO LABORATORY SAMPLES COLLECTED
FROM THIS LOCATION)

PHOTOIONIZATION DETECTOR
PARTS PER MILLION

| FIELD SCREEN FIELD SCREEN |
FIELD SCREEN 332¢ FIELD SCREEN 335C
PIDRESULT23" | 45 PIDRESULT28" | 35
PIDRESULT33" | 57 PIDRESULT30" | 35
FIELD SCREEN | 137C
PIDRESULT 36" | 245
FIELD'SCREEN | 300C
FIELD SCREEN 336C
PIDRESULT 26" .| 4.6
— PIDRESULT21" | 24
\ FIELD SCREEN 138C CTUNDRA
/ PIDRESULT 28" | 33.1 2
I
FIELD SCREEN | 299C / FIELD SCREEN | 337C E
PID RESULT 30" [ 40 CO025WE \ PID RESULT 21" [ 30 Q
FIELD SCREEN | 080C
-$— EiSALEI(éLCEASING PIDRESULT 16" | 16
FIELD. SCREEN | 298C CO26WEC
PIDRESULT 28" . | 4.1 \
FIELD SCREEN | 081C
\ PIDRESULT 24" | 56
FIELD SCREEN | 284C \ |
FIELD SCREEN 082C
PIDRESULT24" - | 56 X
\ PIDRESULT 10" | 27
\ N\,
083C
FIELD SCREEN | 285C APPROXIMATE LIMITS OF TEST FIELD SCREEN
PIDRESULT 26" | 38 CO49WEC HOLE CHARLIE EXCAVATION \ PID RESULT 9 5.7
FIELD, SCREEN | 2866 \ FIELD SCREEN 113C
PIDRESULT 32" | 76 SID RESULT 18" 71
FIELD SCREEN | 287C \ \
z 11.2
FIDRESULT 8 ! FIELD SCREEN 122¢
FIELD SCREEN | 288C PID RESULT 18 278.8
C022NPE
PIDRESULT 36" | 87
FIELD SCREEN 123C
FIELD SCREEN | 289C PID RESULT 17" 452.1
PIDRESULT 20" | 4.1 CO44WEC
FIELD SCREEN 124C
FIELD SCREEN | 290C \
C023NEG . 304.6
PIDRESULT 28" = | 36 PID RESULT 16
COASWEdQ}-\ FIELD SCREEN 125C
FIELD SCREEN | 301C
PIDRESULT 20 | 85 PID RESULT 16 66.2
CO46WE
FIELD\SCREEN | 302C
PID RESULT 24" . | 11.3 /
FIELD SCREEN 126C
CO52WEC
/ PIDRESULT 16" | 44.2
FIELD SCREEN 303C
PIDRESULT23" | 9.7 /
CO53WEC CO4TWEC FIELD SCREEN | 127C
FIELD SCREEN | 304C I Q/ PID RESULT 15 | 252
PIDRESULT 18" - | 14.6
FIELD SCREEN | 128C
FIELD SCREEN | 305C PID RESULT 10 | 1008
PIDRESULT 19" | 15.0

| 178C
| 64

FIELD SCREEN
PID RESULT 10"

ALASKA DISTRICT
CORPS OF ENGINEERS
ANCHORAGE, ALASKA

FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET
FAIRBANKS, ALASKA

NOTES:

1. PID RESULTS SHOWN IN PPM SAMPLE

2. MAP BASED ON SURVEY DATA. WORLD
GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL
TRANSVERSE MERCATOR (UTM) ZONE 3N.

DEPTH BELOW
GROUND SURFACE

KEY:

Field Screening Results of Wall

FIELD SCREEN | 305C ~a— PID

|D/ PID RESULT 19" | 15,0 NUMBER Confirmation Samples, Test Hole Charlie
PID RESULT 0 5 10 20 2014 Remedial Action Report, Project Chariot
IN PPM L . ! I Cape Thompson, Alaska

SCALE IN FEET

SEE LEGEND FOR ABBREVIATIONS. CONTRACT: FIGURE: DATE:
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| 148C

FIELD SCREEN | 144C FIELD SCREEN | 147C FIELD SCREEN
z 26.4
PID RESULT 30" - | 120 PID RESULT 36" . | 124 PID RESULT 32 ! FIELD SCREEN | 1510
PIDRESULT 36" | 30.3
APPROXIMATE LIMITS OF
GRAVEL DRILLING PAD FIELD SCREEN | 145C CIELD SCREEN | o5 FIELD SCREEN | 153C
PIDRESULT 31" - | 976 S BB BESUT T | 244 PIDRESULT 25" | 141
FIELD SCREEN | 154C
/ PIDRESULT 35" | 30.4 C_TUNDRA)
T
FIELD SCREEN | 143C / FIELD SCREEN | 156C E
PIDRESULT 27" | 411 PIDRESULT 38" | 372 2
TEST HOLE
CHARLIE CASING
— \ FIELD SCREEN | 157C
CO28FEC PID RESULT 32" | 49.0
FIELD SCREEN | 146C
PID RESULT 32" 132
| 029FEC \ FIELD SCREEN 306C
PID RESULT 24" 5.1
FIELD KGREEN | 149G \ CO30FEC FIELD SCREEN 307C
PIDRESULT 34" . | 152 CO31FEC PID RESULT 27" 56
\\\\\ N\
~ FIELD SCREEN 331C
| /N' CO32FEC PID RESULT 27" 52.4
FIELD SCREEN 152C
Crunora ~
D) PIDRESULT 38" | 29.9
\ FIELD SCREEN 330C
cossrEC PID RESULT 35" 94.4
FIELD SCREEN | 155C
APPROXIMATE LIMITS OF TEST
PIDRESULT 35" = | 27.0
HOLE CHARLIE EXCAVATION CO41FE FIELD SCREEN 311C
l PID RESULT 28" 33.0
\ CO40FEC
FIELD SCREEN | 156G FIELD SCREEN 328C
PIDRESULT 32"  |-69.2 D RESULT 29" 72
Be—
FIELD SCREEN | 308C l FIELD SCREEN | 314C
PIDRESULT30" | 35 PIDRESULT 25" | 39.2
CO36FEC
FIELD SCREEN | 312C /
PIDRESULT24" | 85 | FIELD SCREEN | 327C
/ PIDRESULT 29" | 110
CO39FEC
FIELD SCREEN | 316C CO37FEC
PIDRESULT 26" | 206 / FIELD SCREEN | 329C
PIDRESULT 30" | 52.1
CO38FEC
FIELD SCREEN | 318C
FIELD SCREEN 319C oREsuTzr |1
PIDRESULT 19" | 89 - :
- / —
FIELD SCREEN | 321C
FIELD SCREEN 325C
PIDRESULT 22" | 47.9
PIDRESULT 22" | 2.7
LEGEND FIELD SCREEN | 326C FAIRBANKS ENVIRONMENTAL SERVICES ALASKA DISTRICT
PID RESULT 24" | 123 3538 INTERNATIONAL STREET CORPS OF ENGINEERS
&) TEST HOLE CHARLIE CASING FAIRBANKS, ALASKA ANCHORAGE, ALASKA
CO39FEC P . .
FLOOR EXCAVATION SAMPLE LOCATION FIELD SCREEN | s26¢ Field Screemng Results of Floor
NOTES: ; ; i
PID FIELD SCREENING LOCATION ONLY SAMPLE ID/ PIDRESULT24" | 123\ pip Confirmation Sam pleS, Test Hole Charlie
(NO LABORATORY SAMPLES COLLECTED 1. PID RESULTS SHOWN IN PPM NUMBER
FROM THIS LOCATION i i j i
) 5> MAP BASED ON SURVEY DATA. WORLD DEPTH BELOW PID RESULT 0 5 10 20 2014 Remedial Action Report, Project Chariot
PID PHOTOIONIZATION DETECTOR GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL GROUND SURFACE IN PPM Cape Thompson, Alaska
PPM  PARTS PER MILLION TRANSVERSE MERCATOR (UTM) ZONE 3N. SEE LEGEND FOR ABBREVIATIONS. SCALE IN FEET CONTRACT. FIGURE: DATE:
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APPROXIMATE
LIMITS OF GRAVEL
DRILLING PAD

APPROXIMATE LIMITS
OF TEST HOLE CHARLIE
EXCAVATION

14PCC028S0 | JULY.
36" DEPTH

DRO
RRO

14PCC029S0O
36" DEPTH

14PCC049S0 | JuLY

12'DEPTH | 2014
DRO 90.9
RRO
14PCC033S0 | JULY
36"DEPTH | 2014
DRO 316
RRO 1,170
14PCC040S0 | JULY
36"DEPTH | 2014
DRO 1,400
RRO 499 CTUNDRAj
14PCC050S0 | JULY

12" DEPTH 2014

14PCC051SO
12" DEPTH

14PCC052S0 | JULY
12" DEPTH

LOADING AREA
FOOTPRINT

JULY
2014

14PCC032S0O

36" DEPTH

DRO

RRO 725
14PCC025S0 | JULY
12" DEPTH 2014

DRO 154 QN
RRO 1113

4 14PCC030S0 | JuLy

36" DEPTH 2014

DRO 294

RRO 1,170
— \

/ TEST HOLE

CHARLIE CASING

CO30FEC

w49WEC
33

COAOFEC_$

\

\ CO50WEC

CORSWEC

C026WEC

CO032FEC

14PCC026S0/
14PCC027S0 | JULY
12" DEPTH 2014
DRO ND(11)/ND(10.7)
RRO ND(11)/ND(10.7)
14PCC041S0/
14Pcco4zso| JuLy
" 2014
14PCC031S0 36" DEPTH
36" DEPTH 447/586

DRO |

RRO 906 QN/414 QN

12" DEPTH

CO16NPE

36" DEPTH

1apccorzso | LY Crunpra
12"DEPTH | 2014 D)
DRO 206
RRO 1,030 ON
14PCC022S0 | JULY
12"DEPTH | 2014
DRO 428
RRO 708
14PCC044S0 | JULY
12'DEPTH | 2014
DRO 9,820
RRO 2,350
14PCC013S0 | JULY
12'DEPTH | 2014
DRO 376 QL
RRO 1,530 QN, QL
14PCC023S0/
14PCC02450 | JULY
12" DEPTH 2014
DRO 4,900/5,360
RRO 5,320/4,630
14PCC045S0 | JULY
12"DEPTH | 2014
DRO 11,800
RRO 4,420
14PCC014S0 | JULY
12"DEPTH | 2014
269
RRO 2,620 QN

14PCC046S0O | JULY

14PCC036SO | JULY

14PCC035S0/ DRO
14PCC055S0 | JULY RRO 195
6" DEPTH 2014
DRO 105/38.9 14PCC015S0 | JULY
RRO 17.7 JIND(21.1) 12" DEPTH
14PCC034S0/ DbRO 553
RRO 2,840 QN
14PCC054S0 | JuLy Q
M 2014
Y DEPTH 14PCC038S0 | JULY
DRO 80.4/56.8 36" DEPTH 2014
T RRO 36.7/ND(21.9)
& DRO | 172
o 14PCC053S0 RRO 363
12" DEPTH 14PCC016S0 | JULY
25.8 12" DEPTH 2014
RRO 16,53
14PCC03980| JuLy 14Pcc037so| JuLy ijiggggggl JULY
. 2014 "
36" DEPTH 36" DEPTH 2014 12" DEPTH 2014
DRO | 628 DRO | 256 DRO 401 QN/1,480 QN
RRO 429 RRO 161 RRO | 207 QN/571 ON
Plan View of Test Hole Charlie Excavation
KEY:
14PCC015S0 | JULY
12" DEPTH 2014
SAMPLE 1D DRO 553
0 10 20 40
L \ 1 I LABORATORY
SCALE IN FEET RESULT
SEE LEGEND FOR ABBREVIATIONS.

A

CHARLIE CASING
(CUT, PLUGGED

EXISTING GRADE

10" THICK
VEGETATIVE

MAT

AND CAPPED) APPROXIMATE CUT
DEPTH BELOW
GRAVEL PAD \l EXISTING GRADE
5355 \ 7
»Y

30"

VEGETATIVE MAT (2"
TO 6" THICK UNDER
GRAVEL PAD)

LIMITS OF
EXCAVATION

Cross Section A-A' of Test Hole Charlie Excavation

ADEC CLEANUP LEVELS
(METHOD ONE TABLE A2) FOR
GRAVEL PADS IN MG/KG

500 DRO
13,700 RRO

ADEC CLEANUP LEVELS
(METHOD TWO TABLE B2) FOR
TUNDRA SOILS IN MG/KG

12,500 DRO
13,700 RRO

1. DRO AND RRO RESULTS SHOWN IN MG/KG
2. MAP BASED ON SURVEY DATA. WORLD

3. GRAVEL PAD WAS INSTALLED ON TUNDRA; TUNDRA

4. BOLD RESULT EXCEEDED THE ADEC METHOD

NOTES:

GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL
TRANSVERSE MERCATOR (UTM) ZONE 3N.

SURROUNDS AND UNDERLIES THE DRILL PAD. FLOOR
SAMPLES ARE SUBJECT TO METHOD TWO TUNDRA
CLEANUP LEVELS. WALL SAMPLES WITHIN THE GRAVEL
PAD ARE SUBJECT TO METHOD ONE CLEANUP LEVELS.

TWO CLEANUP LEVEL

TUNDRA/CLAY
7.5 15 30

SCALE IN FEET

PERMAFROST

ro

LEGEND

TEST HOLE CHARLIE CASING

4

CO49WEC

©

C029FEC

%

C023NEG

WALL (PAD) EXCAVATION SAMPLE LOCATION
FLOOR (TUNDRA) EXCAVATION SAMPLE LOCATION

EXCAVATION GUIDANCE (TUNDRA) SAMPLE LOCATION

C044WEC
WALL (TUNDRA) EXCAVATION SAMPLE LOCATION

CO013NPE
PRE- EXCAVATION (TUNDRA) SAMPLE LOCATION
m |

| N LOADING AREA FOOTPRINT

CLF4
@ LOADING FOOTPRINT SAMPLE LOCATION
ADEC  ALASKA DEPARTMENT OF CONSERVATION

DRO DIESEL RANGE ORGANICS

J RESULT QUALIFIED AS ESTIMATE BECAUSE IT IS
LESS THAN THE LOQ

LOD  LIMITS OF DETECTION

LOQ  LIMIT OF QUANTITATION

MG/KG MILLIGRAM PER KILOGRAM

ND NOT DETECTED (LOD)

Q RESULT QUALIFIED AS ESTIMATE (BIASED L-LOW;
H-HIGH; N-UNKNOWN) DUE TO QUALITY CONTROL
FAILURE

RRO  RESIDUAL RANGE ORGANICS

FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET
FAIRBANKS, ALASKA

ALASKA DISTRICT
CORPS OF ENGINEERS
ANCHORAGE, ALASKA

Laboratory Results of Confirmation

Samples, Test Hole Charlie

2014 Remedial Action Report, Project Chariot
Cape Thompson, Alaska
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Final 2014 Remedial Action Report
Profect Chariot, Cape Thompson, Alaska

9.0 TEST HOLE DOG

9.1

9.2

The following section describes field screening and laboratory results associated with excavation
activities at Test Hole Dog. The location of Test Hole Dog is shown on Figure 1-2. The section
also describes quantities of soil removed and the results of soil confirmation samples collected
from the limits of excavation. Pre-excavation results (including a summary of 2010 results) are
shown on Figure 9-1, field screening results from the limits of excavation are shown on Figures
9-2 and 9-3, and laboratory confirmation results are shown on Figure 9-4.

A summary of laboratory samples collected from Test Hole Dog is presented as Table 9-1.
DRO/RRO results from soil samples collected from the Test Hole Dog site are included in Table 9-
2.

Site Description and Applicable Soil Cleanup Levels

The Test Hole Dog drill pad is situated in a tundra field east of Ogotoruk Creek. The site is
located the furthest north of all the drill pads (furthest away from the Chukchi Sea) and is
accessed by traversing an earthen ridge to the north, and then taking a 2,000 foot gravel access
road west to the drill pad. The drill pad is surrounded by tundra.

The drill pad is constructed of approximately 2 feet of sandy gravel installed over tundra. The
gravel material is consistent with material identified in a borrow area located 2,000 feet east of
the pad. Records indicate that chilled diesel was used in the construction of the Test Hole Dog
soil boring in an effort to reduce sidewall sloughing (USGS, 1961a).

ADEC Method One soil cleanup levels are applicable to the sandy gravels used to construct the
access road and drill pad. ADEC Method Two soil cleanup levels are applicable to the tundra clay
material underlying and surrounding the drill pad.

Casing Decommissioning and Debris Removal

Water was pumped from the Test Hole Dog casing on July 18, 2014. The water was treated and
discharged onsite as discussed in Section 4.4.1.

The area surrounding the test hole casing was excavated to an approximate depth of 3 feet bgs,
and the steel casing was cut below grade and capped on August 6, 2014. A 55-gallon drum
over-casing was also removed from the site, and wood crib debris was burned. Several sections
of abandoned Marsden mat were retrieved from the north side of the drill pad and were used to
repair the access road to Test Hole Dog. See Section 4.4 for additional information regarding
decommissioning of the casing.
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9.3

Pre-Excavation Delineation of Surface Soils

On July 20, 2014, five tundra samples and a field duplicate (14PCD002SO through 14PCB007SO)
were collected for laboratory analysis (DRO and RRO) to evaluate impacts to tundra on the east
and southeastern sides of the Test Hole Dog pad. Upon digging several test holes, it was noted
that the gravel pad extended 10 feet further to the east than previously identified; the area was
covered in thick vegetation and was previously presumed to be tundra. One sample
(14PCD001S0) was collected near the beginning of the access road from a gravel matrix. The
“road” sample was below ADEC Method One cleanup levels and all of the tundra samples were
below ADEC Method Two soil cleanup levels indicating that the eastern and southeastern
boundaries of POL-contaminated soil had been identified. Pre-excavation sample results,
including results from tundra samples, are shown on Figure 9-1 and Table 9-2.

Surface soils in the drill pad were delineated on July 20 and 23, 2014. Approximately 70 shallow
test pits and 50 PID samples were screened and the rough limits of POL-contaminated soil were
marked with spray paint. In addition, permafrost was estimated to be 2 feet deep based on the
extent that one of the test pits could be dug using hand tools. The estimated dimensions of the
area to be excavated were 40 feet by 50 feet based on preliminary delineation results.

Two test pits were installed in the Test Hole Dog drill pad on August 6, 2014 using a mini-
excavator. The purpose of the test pits was to further evaluate the depth to permafrost and to
evaluate the potential for clean over-burden. One test pit was installed immediately east of the
Test Hole Dog casing and the second test pit was installed near the eastern edge of the drill pad.
Both pits indicated gravel was installed over clay; however, there was no compressed vegetation
layer like there was at Test Hole Charlie. Approximately 2 feet of gravel was measured near the
casing and 1 foot of gravel was measured near the edge of the pad, and permafrost was
measured at approximately 2 feet deep in both test pits. PID and laboratory results from test
pits indicated that soil contamination was primarily confined to the gravel layer and that there
was no clean overburden material. Test pit results are summarized in Tables 9-3 and 9-4, and
laboratory results from Test Pit 2 (no laboratory samples were collected from the first test pit)
are shown on Figure 9-1.

Table 9-3 Test Pit 1 Results, Test Hole Dog

Applicable
Depth Soil Description ADEC Soil PID Result
(feet) P Cleanup (ppm)
Level
- |
0-1 Gravel Pad 176.9
Method One
1-2 Gravel Pad 108.8
2-3 Tundra Clay Method Two 53.1

Test Pit 1 was installed immediately northeast of the Test Hole Dog casing. Permafrost
was encountered at 22 inches bgs.
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9.4

Table 9-4 Test Pit 2 Results, Test Hole Dog

Soil .
Depth Description Appllcabl_e PID Result | DRO Result | RRO Result
(feet) and Sample ADEC Soil (ppm) (mg/Kg) (mg/Kg)
P Cleanup Level PP 9/%9 9/%9
Number
- — — — —— —— — — — — — — — —— — — — |
Gravel Pad
0-1 14PCDO11S0 Method One 118.7 3,990 112
Tundra Clay
1-2 14PCD012S0 76.6 20.81J 72.8
Tundra Clay Method Two
2-3 14PCD013S0 109.3 1,050 737

Test Pit 2 was installed on the eastern edge of the Test Hole Dog drill pad. Permafrost was encountered 24 inches bgs.
J — Analyte is considered an estimate because it was detected below the LOQ.

Excavation Activities

Excavation activities at Test Hole Dog commenced August 14, 2014. The Bobcat E50 mini-
excavator was used to excavate POL-contaminated soil at the site. Based on pre-excavation test
pit results (Section 9.2) and the applicability of ADEC Method Two cleanup levels for the tundra
soil beneath the drill pad, the excavation at Test Hole Dog was curtailed just below the gravel
layer. The average depth of the Test Hole Dog excavation was approximately 2 feet bgs, but it
was slightly shallower on the eastern and southern edges along the section of tundra.
Approximately 250 PID samples were field screened at this site (Table B3 in Appendix B).

Excavation activities started at the far eastern edge in the tundra so that the excavator could be
positioned on the drill pad and minimize impact to the surrounding tundra field. As noted during
the pre-excavation delineation (see Section 9.3), the gravel material used to create the drill pad
extended further to the east and southeast than previously thought. The area was covered in
heavy vegetation and was presumed to be comprised solely of tundra soils. As a result, only a
minor amount of tundra soil (approximately 0 to 2 feet beyond the edge of the gravel) required
excavation on the eastern edge.

The excavation progressed further west and then north towards the test hole casing August 14
and 16, 2014. On August 17 through 19, 2014, the northern and northeastern sections of the
excavation were completed. Filled super sacks were temporarily staged on the western edge of
the drill pad pending arrival of the mud mats at the end of the day on August 17, 2014. The
mud mats were installed over the top of the access road on August 18, 2014, and allowed for the
safe transport of the sacks from the site to the East Staging Area.

Elevated PID readings were measured in sidewall screening samples collected from gravel pad
material on August 19 (190D = 62.6 ppm; 192D = 214.9 ppm; 194D = 69.0 ppm), so additional
soil was removed from three locations (north, northwest, and the southwest) on August 20,
2014. A considerable amount of POL-contaminated soil was excavated from the northwest (120
square feet) and southwest (375 square feet) locations. The excavated soil was “stockpiled”
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9.5

inside the excavation and was subsequently loaded into super sacks and removed from the Test
Hole Dog site on August 20 and 21, 2014.

The final Test Hole Dog excavation was approximately 45 feet by 50 feet (2,300 square feet) and
extended approximately 2 to 3 feet beyond the drill pad into tundra on the southeast side. The
entire floor was excavated to permafrost; depth of the excavation was approximately 24 inches
within the pad footprint. A cross section of the excavation is shown on Figure 9-4.

Confirmation Sample Results and ADEC Approval

Confirmation samples were collected for DRO/RRO analysis from limits of the Test Hole Dog
excavation on August 19 and 20, 2014. Screening and laboratory samples were collected from
freshly exposed soils as described in Sections 5.1.2 and 5.2.1 respectively. A total of 26
screening samples were collected from the walls of the excavation, and laboratory confirmation
samples were submitted from the locations with the 16 highest PID results. A total of 31
screening samples were collected from the floor of the excavation, and laboratory confirmation
samples were submitted from the locations with the 14 highest PID results. The sample
frequencies meet or exceed ADEC requirements for the roughly 2,300 square foot excavation.

PID readings from the limits of the excavation are shown on Figures 9-2 and 9-3, and laboratory
confirmation sample results are presented in Table 9-2 and are shown on Figure 9-4. ADEC
Method Two soil cleanup levels apply to the entire floor of the excavation and a section of the
eastern and southern sidewalls (tundra matrix samples are shown in purple on Figure 9-4).
Method One cleanup levels apply to the gravel sidewalls (gravely pad samples are shown in blue
on Figure 9-4) within the pad boundaries.

Confirmation sample results were all below applicable soil cleanup levels at the Test Hole Dog
site. However, the DRO result in sample 14PCD050SO (473 mg/Kg) was just below the Method
One cleanup level of 500 mg/Kg and may have been low biased due to matrix effects and low
MSD recovery (19%; however, MS recovery was acceptable at 78%); in an abundance of
caution, this wall confirmation sample may be considered as potentially exceeding the cleanup
level for project decision making.

DRO concentrations from samples representing remaining soils ranged from non-detect to 473
mg/Kg in pad soils (cleanup level of 500 mg/Kg), and from 18.3 mg/Kg to 3,110 mg/Kg in tundra
soils (cleanup level of 12,500 mg/Kg). The highest RRO concentration (1,200 mg/Kg) was
detected in pre-excavation tundra sample 14PCD002S0O and was well below the 13,700 mg/Kg
cleanup level. DRO and RRO concentration ranges in confirmation samples representing
remaining soils are presented in Table 9-5.
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Table 9-5 DRO/RRO Concentrations Remaining in Soil, Test Hole Dog

Appllcabl_e Range of DRO Range of RRO
- . ADEC Soil . -
Soil Type Location Concentrations Concentrations
Cleanup Level (mg/Kg) (mg/Kg)®
Smglng 9/Kg 9/Kg
Method One:
Pad Sidewall DRO=500 ND — 473 21.4-1167
RRO=13,700
Floor Method Two: 43.8 - 4,420 72 - 472
Tundra DR0O=12,500
Sidewall* RRO=13,700 18.3 - 3,110 91.8 - 1,200

! Pre-excavation samples were also included in the tundra sidewall evaluation since the locations were marked/surveyed
and the samples are representative of sidewall conditions (see locations DOO2NPE and DOO5NPE on Figure 9-4).

2 The highest RRO concentration detected in the gravel pad soil (143 mg/Kg) was from pre-loading area footprint sample
14PCD019S0.

ND — not detected

On August 25, 2014, based on preliminary confirmation sample results and other field data,
ADEC agreed that the Test Hole Dog excavation could be backfilled and re-contoured. Email
correspondence with ADEC regarding closure of the Test Hole Dog excavation is included in
Appendix E.

9.6 Loading Area Footprint Results

Three 10-foot by 10-foot loading areas were established outside of the Test Hole Dog excavation
where the excavated soils were loaded into super sacks (shown in Figure 9-4). The majority of
super sacks were filled inside the excavation at Test Hole Dog to reduce the potential for
spreading contamination. However, due to muddy conditions inside the excavation, some POL-
contaminated soil was loaded into super sacks outside of the excavation footprint. A tarp was
used to catch spilled soil during the super sack filling process which was later added to sacks.

One loading area footprint sample was collected from the center of each of the three loading
areas (DLF1 through DLF3) for laboratory analysis. Loading area footprint samples were
collected at depths of approximately 6 inches bgs from freshly exposed soils (as per Section
5.2.1) and analyzed for DRO and RRO. Samples were collected prior to and following excavation
activities to assess impacts, if any, in the areas where soil was loaded. Pin flags were used to
mark the footprint sample locations shown on Figure 9-4.

Pre- and Post-loading area footprint results were all below ADEC Method One soil cleanup levels
as shown in Table 9-6.
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Table 9-6 Loading Area Footprint Sample Results, Test Hole Dog

. Sample Number DRO (mg/Kg) RRO (mg/Kg)
Location Pre/Post
(Pre/Post) Pre Post Pre Post
ADEC Soil Cleanup Level® 500 13,700
DLF1 14PCD017S0/14PCD0O57S0? 138 43.9 108 131
DLF2 14PCD019S0O/14PCD059S0O 19.41 25.1 143 62.5
DLF3 14PCD022S0/14PCD060SO ND(11.8) 60.7 15.3J 236

! ADEC Method One cleanup levels apply to drill pad soils.

2 Sample 14PCD058S0 is a field duplicate of sample 14PCD057S0. The highest duplicate results were reported.
Pre-Loading Area footprint samples were collected on August 15, 16, and 19, 2014, and post-loading area footprint
samples were collected August 21, 2014, after excavation activities were completed.

J — Analyte is considered an estimate because it was detected below the LOQ.

Re-Contouring, Re-Vegetation, and Survey

The Test Hole Dog excavation was backfilled and re-contoured to match the surrounding area on
August 25, 2014. The remaining pad material was used to fill the excavation opening. The top
of the capped test hole casing was buried approximately 1 foot below the finished ground
surface.

The site was re-seeded and fertilized on August 26, 2014, and the mud mats were removed from
the Test Hole Dog access road. Pin flags representing confirmation sample locations and the
location of the former casing were placed based upon swing tie measurements. The pin flag
locations were surveyed on August 27, 2014.
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Table 9-1 - Summary of Laboratory Samples, Test Hole Dog
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

. o pepth Sample DRO/RRO Cooler Sample
Sample ID Location ID Description (inches | Sample Date . Sampler | Sample Type [Sample Matrix!| (AK102/
bgs) Time AK103) Number |Data Group
TEST HOLE DOG

14PCD001SO DO01NPE Tundra Delineation 8" 7/20/2014 1615 MB/BJ Primary Sandy Gravel X 72201 1143274
14PCD002SO DO002NPE Tundra Delineation 8" 7/20/2014 1620 MB/BJ Primary Tundra X 72201 1143274
14PCD003S0O DO03DPE Tundra Delineation 8" 7/20/2014 1630 MB/BJ [Dup (-D002S0O) Tundra X 72201 1143274
14PCD004S0O DO04NPE Tundra Delineation 8" 7/20/2014 1640 MB/BJ Primary Tundra X 72201 1143274
14PCD005S0O DOO5NPE Tundra Delineation 8" 7/20/2014 1645 MB/BJ Primary Tundra X 72201 1143274
14PCD006SO DO0O6NPE Tundra Delineation 8" 7/20/2014 1650 MB/BJ Primary Tundra X 72201 1143274
14PCD007SO DO07NPE Tundra Delineation 8" 7/20/2014 1700 MB/BJ Primary Tundra X 72201 1143274
14PCD008SO DOO8BNPE Pre-Excavation Delineation 8" 7/20/2014 1800 BJ Primary Sandy Gravel X 72201 1143274
14PCD009S0O DO09NPE Pre-Excavation Delineation 8" 7/23/2014 1525 MB Primary Sandy Gravel X 72501 1143374
14PCD010SO DO10NPE Pre-Excavation Delineation 8" 7/23/2014 1645 MB Primary Sandy Gravel X 72501 1143374
14PCD011S0O DO11NPE Pre-Excavation Delineation 8" 8/6/2014 1050 MB Primary Sandy Gravel X 80601 1143634
14PCD012S0O D012NPE Pre-Excavation Delineation 18" 8/6/2014 1055 MB Primary Tundra X 80601 1143634
14PCD013S0O DO13NPE Pre-Excavation Delineation 30" 8/6/2014 1100 MB Primary Tundra X 80601 1143634
14PCD014SO DO14NEG Excavation Guidance 8" 8/14/2014 1415 MB Primary Sandy Gravel X 81701 1143866
14PCD015S0 DO15NEG Excavation Guidance 24" 8/14/2014 1510 MB Primary Sandy Gravel X 81701 1143866
14PCD016S0O D016DEG Excavation Guidance 24" 8/14/2014 1515 MB Dup (-D015S0)| Sandy Gravel X 81701 1143866
14PCD017S0 DO17NLF | Pre-Loading Footprint (DLF1) 6" 8/15/2014 900 MB Primary Sandy Gravel X 81701 1143866
14PCD018SO DO18NEG Excavation Guidance 12" 8/15/2014 950 MB Primary Sandy Gravel X 81701 1143866
14PCD019S0O DO19NLF Pre-Loading Footprint (DLF2) 6" 8/16/2014 1515 MB Primary Sandy Gravel X 81701 1143866
14PCD020S0O D020NEG Excavation Guidance 12" 8/17/2014 1400 MB Primary Sandy Gravel X 82001 1143960
14PCD021SO D021NEG Excavation Guidance 12" 8/18/2014 1130 MB Primary Sandy Gravel X 82001 1143960
14PCD022S0O D022NLF | Pre-Loading Footprint (DLF3) 6" 8/19/2014 945 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD023S0O D023NEG Excavation Guidance 12" 8/19/2014 1030 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD024S0O D024FEC Confirmation (Floor) 24" 8/19/2014 1540 MB/BJ Primary Tundra X 82001 1143960
14PCD025S0 DO025FEC Confirmation (Floor) 24" 8/19/2014 1541 MB/BJ Primary Tundra X 82001 1143960
14PCD026S0O D026FEC Confirmation (Floor) 24" 8/19/2014 1545 MB/BJ Primary Tundra X 82001 1143960
14PCD027S0 D027FEC Confirmation (Floor) 30" 8/19/2014 1600 MB/BJ Primary Tundra X 82001 1143960
14PCD028S0O D028FEC Confirmation (Floor) 24" 8/19/2014 1544 MB/BJ Primary Tundra X 82001 1143960
14PCD029S0O DO029FEC Confirmation (Floor) 24" 8/19/2014 1547 MB/BJ Primary Tundra X 82001 1143960
14PCD030S0O DO30FEC Confirmation (Floor) 24" 8/19/2014 1550 MB/BJ Primary Tundra X 82001 1143960
14PCD031S0O D031FEC Confirmation (Floor) 24" 8/19/2014 1552 MB/BJ Primary Tundra X 82001 1143960
14PCD032S0 D032FEC Confirmation (Floor) 24" 8/19/2014 1555 MB/BJ Primary Tundra X 82001 1143960
14PCD033S0O D033DEC Confirmation (Floor) 24" 8/19/2014 1557 MB/BJ |Dup (-D032S0) Tundra X 82001 1143960
14PCD034S0 DO34FEC Confirmation (Floor) 24" 8/19/2014 1604 MB/BJ Primary Tundra X 82001 1143960
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Table 9-1 - Summary of Laboratory Samples, Test Hole Dog
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

. o pepth Sample DRO/RRO Cooler Sample
Sample ID Location ID Description (inches | Sample Date . Sampler | Sample Type [Sample Matrix!| (AK102/
bgs) Time AK103) Number |Data Group

14PCD035S0 D0O35WEC Confirmation (Wall) 12" 8/19/2014 2010 MB/BJ Primary Tundra X 82001 1143960
14PCD036S0O DO36WEC Confirmation (Wall) 12" 8/19/2014 2000 MB/BJ Primary Tundra X 82001 1143960
14PCD037S0 D037DEC Confirmation (Wall) 12" 8/19/2014 2005 MB/BJ [Dup (-D036S0O) Tundra X 82001 1143960
14PCD038S0O D038WEC Confirmation (Wall) 12" 8/19/2014 2015 MB/BJ Primary Tundra X 82001 1143960
14PCD039S0 DO39WEC Confirmation (Wall) 12" 8/19/2014 2020 MB/BJ Primary Tundra X 82001 1143960
14PCD040SO D040WEC Confirmation (Wall) 12" 8/19/2014 2025 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD041S0O DO041FEC Confirmation (Floor) 24" 8/20/2014 1000 MB/BJ Primary Tundra X 82001 1143960
14PCD042S0 D042FEC Confirmation (Floor) 24" 8/20/2014 1100 MB/BJ Primary Tundra X 82001 1143960
14PCD043S0O DO043FEC Confirmation (Floor) 24" 8/20/2014 1125 MB/BJ Primary Tundra X 82001 1143960
14PCD044S0O D044FEC Confirmation (Floor) 24" 8/20/2014 1135 MB/BJ Primary Tundra X 82001 1143960
14PCD045S0 D045DEC Confirmation (Floor) 24" 8/20/2014 1140 MB/BJ |Dup (-D044S0O) Tundra X 82001 1143960
14PCD046S0O D046WEC Confirmation (Wall) 12" 8/20/2014 1200 MB/BJ Primary Tundra X 82001 1143960
14PCD047S0O D047WEC Confirmation (Wall) 12" 8/20/2014 1210 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD048S0O D048WEC Confirmation (Wall) 12" 8/20/2014 1215 MB/BJ Primary Tundra X 82001 1143960
14PCD049S0 D049DEC Confirmation (Wall) 12" 8/20/2014 1220 MB/BJ |Dup (-D048S0O) Tundra X 82001 1143960
14PCD050S0O DO50WEC Confirmation (Wall) 12" 8/20/2014 1240 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD051S0O DO51WEC Confirmation (Wall) 12" 8/20/2014 1020 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD052S0 D052WEC Confirmation (Wall) 12" 8/20/2014 1250 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD053S0 D0O53WEC Confirmation (Wall) 12" 8/20/2014 1245 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD054S0 DO54WEC Confirmation (Wall) 12" 8/20/2014 1235 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD055S0O DO55WEC Confirmation (Wall) 12" 8/20/2014 1230 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD056S0O DO56WEC Confirmation (Wall) 12" 8/20/2014 1210 MB/BJ Primary Sandy Gravel X 82001 1143960
14PCD057S0O DO57NLF | Post-Loading Footprint (DLF1) 6" 8/21/2014 1620 MB/BJ Primary Sandy Gravel X 82301 1144035
14PCD058S0O D0O58DLF | Post-Loading Footprint (DLF1) 6" 8/21/2014 1625 MB/BJ [Dup (-D057S0)| Sandy Gravel X 82301 1144035
14PCD059S0 DO59NLF | Post-Loading Footprint (DLF2) 6" 8/21/2014 1630 MB/BJ Primary Sandy Gravel X 82301 1144035
14PCD060SO DO60NLF | Post-Loading Footprint (DLF3) 6" 8/21/2014 1635 MB/BJ Primary Sandy Gravel X 82301 1144035

X indicates analysis was conducted.
All samples were analyzed by SGS North America Inc, Alaska (RUSH turn-around time). NPDL #14-030.
! "Sandy Grav." indicates imported pad material (typically sandy gravel) or minor amounts of drill cuttings. "Tundra" indicates a fine gray or tan clay matrix.

BJ -Bryan Johnson MB - Mike Boese

bgs - below ground surface RRO - residual range organics

°C - degrees Celsius

DRO - diesel range organics Soil (and Tundra soil) samples were collected in 4 or 8 ounce jars and stored at 4 °C
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Table 9-2 - DRO/RRO Results, Test Hole Dog
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID] 14PCD001SO 14PCD002SO 14PCD003SO 14PCD004SO 14PCD005SO 14PCD006SO 14PCD007SO 14PCD008SO 14PCD009SO 14PCD010SO 14PCD011SO 14PCD012SO 14PCD013SO 14PCD014SO 14PCD015S0O
Test Hole Site]  aApgc ADEC DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG
Location IQ| Method Method DO0INPE DO02NPE DOO3NPE DO04NPE DOOSNPE DO06NPE DO07NPE DO0SNPE DO09NPE DO10NPE DO11NPE DO12NPE DO13NPE DO14NEG DO15NEG
Description| One Two Tundra Delineation Tundra Delineation Tundra Delineation Tundra Delineation Tundra Delineation Tundra Delineation Tundra Delineation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Pre-Excavation Excavation Guidance Excavation Guidance
Collection Datg Cleanup Cleanup 7/20/2014 7/20/2014 7/20/2014 7/20/2014 7/20/2014 7/20/2014 7/20/2014 7/20/2014 7/23/2014 7/23/2014 8/6/2014 8/6/2014 8/6/2014 8/14/2014 8/14/2014
Laboratory Repor 1 1 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143274 1143866 1143866
Sample Type Level Level Primary Primary Dup (-D002S0) Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary
Matrix Soil TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA Soil Soil Soil Soil TUNDRA TUNDRA Soil Soil
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 68.1][11.8] 757][[15.3] QN 377[[15.4] QN 598[[15.4] 3110][63] 249[[15.5] 155[[16.6] 397[[11.9] 615][118] 259[[11.7] 3990[[117] 20.8[[14.4] J 1050[[57.5] 1880][44.1] QH 776][58]
Residual Range Organics AK103 mg/Kg 13,700 13,700 110|[11.8] 1200][61] QN 476][15.4] QN 525|[15.4] 1020][15.8] 869|[15.5] 1040][16.6] 181|[11.9] 2960][118] 43.2[[11.7) 112|[11.7] 72.8[[14.4] 737|[57.5] 73.9[[44.1]J 833[[58]
otal Solids A2540G Percent - E 84.2[[0] 65.1[[0] 65.2[[0] 64.9[[0] 63.2[[0] 63.3][0] 60[[0] 83.1[[0] 82.8][0] 85.6[[0] 85.5[[0] 69.4][0] 69.2[[0] 90.4[[0] 68.1[[0]
Sample ID] 14PCD016SO 14PCD017SO 14PCD018SO 14PCD019SO 14PCD020SO 14PCD021SO 14PCD022SO 14PCD023S0O 14PCD024SO 14PCD025S0O 14PCD026SO 14PCD027SO 14PCD028SO 14PCD029SO 14PCD030SO
Test Hole Site]  Apgc ADEC DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG
Location I Method Method D016DEG DO17NLF DO18NEG DO19NLF D020NEG D021INEG D022NLF D023NEG D024FEC DO25FEC D026FEC D027FEC D028FEC D0O29FEC DO30FEC
Description| One Two Excavation Guidance | Pre-Loading Footprint | Excavation Guidance | Pre-Loading Footprint | Excavation Guidance Excavation Guidance | Pre-Loading Footprint | Excavation Guidance Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor)
Collection Datg Cleanup Cleanup 8/14/2014 8/15/2014 8/15/2014 8/16/2014 8/17/2014 8/18/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Laboratory Repor 1 1 1143866 1143866 1143866 1143866 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960
Sample Type Level Level Dup. (-D015S0) Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary
Matrix Soil Soil Soil Soil Soil Soil Soil Soil TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 850 |[58] 138([11.4] 7590 [[227] 19.4|[11.6] J 688 ][11.8] 67.5[[11.3] ND|[11.8] 234|[10.9] 183|[15] 202|[15.1] 4420|[149] 2670|[58.5] 61.7|[13.9] 46.8|[13.4] 1260|[57]
Residual Range Organics AK103 mg/Kg 13,700 13,700 851|[58] 108([11.4] 149([45.4] 143([11.6] 48.1][11.8] 40.3|[11.3] 15.3|[11.8] J 36.1{[10.9] 111)[15] 72|[15.1] 436|[59.5] 160|[58.5] 291|[13.9] 173([13.4] 326|[57]
otal Solids A2540G Percent - - 68][0] 87.4{[0] 87.5/[0] 86][0] 84.6/[0] 88.5/[0] 85][0] 90.7{[0] 66.2“0] 66.4“0] 66.9][0] 67.5[[0] 71.1“0] 74.6“0] 69][0]
Sample ID) 14PCD031S0 14PCD032S0 14PCD033S0 14PCD034S0 14PCD03550 14PCD036S0 14PCD037S0 14PCD038SO 14PCD039S0 14PCD040SO 14PCD041S0 14PCD042S0 14PCD043S0 14PCD044S0 14PCD04550
Test Hole Site]  Apgc ADEC DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG
Location IQ| Method Method DO31FEC DO32FEC DO33DEC DO34FEC DO35WEC DO36WEC DO37DEC DO3S8WEC DO39WEC DO40WEC DO41FEC D042FEC DO43FEC DO44FEC D045DEC
Description| One Two Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor)
Collection Datg Cleanup Cleanup 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014
Laboratory Repor 1 1 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960
Sample Type| Level Level Primary Primary Dup. (-D032S0) Primary Primary Primary Dup. (-D036S0) Primary Primary Primary Primary Primary Primary Primary Dup. (-D044S0)
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA Soil TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 72.3|[14.4] 53.4{[13.9] ON 169([13.9] ON 210|[13.8] 45.1|[14.9] 1980][61.5] ON 999|[15.4] ON 129|[16] 23.1{[14.3]J 131f[11.1] 58.7|[13.9] 938|[58] 43.8|[13.4] 82.5[[13.4] 103([13.4]
Residual Range Organics AK103 mg/Kg 13,700 13,700 222|[14.4] 202|[13.9] ON 417|[13.9] ON 472([13.8] 172[[14.9] 398|[61.5] 384|[15.4] 140([16] 121([14.3] 62.7|[11.1] 275|[13.9] 535|[58] 297|[13.4] 593|[13.4] 721|[13.4]
ofal Solids A2540G Percent - = 69.6][0] 71.6][0] 71.6][0] 71.3[[0] 67.3][0] 64.3][0] 64][0] 62][0] 69.8][0] 89][0] 71.8[[0] 69][0] 73.4][0] 74.3][0] 73.8][0]
Sample ID] 14PCD046SO 14PCD047SO 14PCD048SO 14PCD049S0O 14PCD050SO 14PCD051SO 14PCD052S0O 14PCD053S0O 14PCD054SO 14PCD055S0 14PCD056SO 14PCD057SO 14PCD058S0O 14PCD059S0O 14PCD060SO
Test Hole Site]  Apgc ADEC DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG DOG
Location I Method Method DO46WEC D047WEC D048WEC D049DEC DO50WEC DO51WEC DO52WEC DO53WEC DO54WEC DO55WEC DO56WEC DO57NLF DO58DLF DO59NLF DO60NLF
Description| One Two Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Post-Loading Footprint| Post-Loading Footprint| Post-Loading Footprint] Post-Loading Footprinf]
Collection Datg Cleanup Cleanup 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/20/2014 8/21/2014 8/21/2014 8/21/2014 8/21/2014
Laboratory Repor 1 1 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1143960 1144035 1144035 1144035 1144035
Sample Type Level Level Primary Primary Primary Dup (-D048S0) Primary Primary Primary Primary Primary Primary Primary Primary Dup (-D057S0) Primary Primary
Matrix TUNDRA Soil TUNDRA TUNDRA Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 500 12,500 32.7][15.3] 95.3[[15.4] 18.3[[14.8] J,ON 60.1][14.7] QN 473[[11] ML 42[[11.4] NDJ[10.7] 7.98[[11.3] J 41][11.3] 21.7[[11]J NDJ[11.2] 41.3[[11.1] 43.9][10.9] 25.1][10.8] 60.7][11.9]
Residual Range Organics AK103 mg/Kg 13,700 13,700 194][15.3] 155|[15.4] 91.8[[14.8] ON 253|[14.7] QN 116|[11] 60.6[[11.4] 21.4[[10.7] 36][11.3] 58.2[[11.3] 88.5[[11] 39.9[[11.2] 131|[11.1) 117|[10.9] 62.5[[10.8] 236|[11.9]
otal Solids A2540G Percent - E 65.2[[0] 64.4][0] 67.5([0] 67.3][0] 89.7[[0] 87.3[[0] 92.7][0] 88.2[[0] 87.6[[0] 89.8[[0] 88.7][0] 89.7][0] 91][0] 90.8][0] 82.6[[0]

* ADEC Method One soil cleanup levels (from Title 18 Alaska Administrative Code Chapter 75.341) apply to imported gravel pad material.

ADEC Method Two soil cleanup levels apply to native tundra soils. Tundra cleanup levels and sample results are shaded in gray.

Results that exceed applicable ADEC soil cleanup level and were from soil that was excavated/removed from the site (14PCD009S0O, 14PCD011S0O, 14PCD014S0, 14PCD015S0, 14PCD016S0, 14PCD018S0, and 14PCD020S0) are ITALICIZED.

ADEC - Alaska Department of Environmental Conservation
Dup. - Field duplicate (primary sample number in parenthesis)
LOD - limit of detection

LOQ - limit of quantitation

mg/Kg - milligrams per kilogram

qual - data qualifier

Data Qualifiers:

B - analyte was also detected in a blank; result may be due to cross-contamination
J - result qualified as estimate because it is less than the limit of quantitation

ND - analyte not detected

Q - result considered an estimate (biased L-low; H-high; N-unknown) due to a quality control failure
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DRO 3,110
ADEC  ALASKA DEPARTMENT OF CONSERVATION 2. MAP BASED ON SURVEY DATA. WORLD OEC CLEAUR LEvELS RRO 1,020 FAIRBANKS ENVIRONMENTAL SERVICES ALASKA DISTRICT
DRO DIESEL RANGE ORGANICS GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL (METHOD ONE TABLE A2) FOR 3538 INTERNATIONAL STREET CORPS OF ENGINEERS
’ ﬁEéULLEng%I;;EEEQEOESTIMATE PECAUSE TRANSVERSE MERCATOR (UTM) ZONE 3. GRAVEL PADS IN MGIKG FAIRBANKS, ALASKA ANCHORAGE, ALASKA
3. GRAVEL PAD WAS INSTALLED ON TUNDRA; TUNDRA 500 BRO KEY:
LOD LIMITS OF DETECTION SURROUNDS AND UNDERLIES THE DRILL PAD. FLOOR ' - i
LOQ  LIMIT OF QUANTITATION SAMPLES ARE SUBJECT TO METHOD TWO TUNDRA 13,700 RRO / oo, | oo Laborato ry Resu Its of Pre-Excavation
CLEANUP LEVELS. WALL SAMPLES WITHIN THE GRAVEL -
MG/KG  MILLIGRAMS PER KILOGRAM ADEC CLEANUP LEVELS SAMPLE ID Sam IeS Test Hole Do
15" aremreces o , T SKCT TOUENCO ISP LSS | i ST o Ples, 0
. TUNDRA SOILS IN MG/KG ; ; ; ;
PPM PARTS PER MILLION ADEC CLEANUP LEVEL - METHOD ONE FOR 250 DRO LABORATORY 2014 Remedial Action Report, Project Chariot
RRO  RESIDUAL RANGE ORGANICS GRAVEL PAD OR METHOD TWO FOR TUNDRA. ' RESULT Cape Thompson, Alaska
13,700 RRO SEE LEGEND FOR ABBREVIATIONS.
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APPROXIMATE LIMITS OF
GRAVEL DRILLING PAD

FIELD SCREEN
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. o
FIELD SCREEN | 238D PIDRESULT 12 | 114 z
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FIELD SCREEN | 188D ~_
PIDRESULT 12" | 145 /
~ FIELD SCREEN | 183D
~ DoAEWES PID RESULT 12" | 1275
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LEGEND FIELD SCREEN 187D FAIRBANKS ENVIRONMENTAL SERVICES ALASKA DISTRICT
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DO39WEC KEY: ] ]
WALL EXCAVATION SAMPLE LOCATION NOTES FIELD SCREEN | 187D Field Screenlng Results of Wall
PID FIELD SCREENING LOCATION ONLY ) /PID RESULT 12" 16.1 \ PID i i
SAMPLE ID
(NO LABORATORY SAMPLES COLLECTED 1. PID RESULTS SHOWN IN PPM \ NUMBER Confirmation Samples, Test Hole DOg
FROM THIS LOCATION . . . .
) 2. MAP BASED ON SURVEY DATA. WORLD DEPTH BELOW PID RESULT 0 5 10 20 2014 Remedial Action Report, Project Chariot
PID  PHOTOIONIZATION DETECTOR GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL GROUND SURFACE IN PPM | | |
PPM  PARTS PER MILLION TRANSVERSE MERCATOR (UTM) ZONE 3N. SEE LEGEND FOR ABBREVIATIONS I Cape Thompson, Alaska
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APPROXIMATE LIMITS OF
GRAVEL DRILLING PAD

FIELD SCREEN
PID RESULT 24"

| 237D
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179D
24.7

FIELD SCREEN |
PID RESULT 24" |

CTUNDRA
2

FIELD SCREEN | 177D

PID RESULT 24" | 146.0
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&

DO32FEC
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LEGEND

TEST HOLE DOG CASING

FLOOR EXCAVATION SAMPLE

PID FIELD SCREENING LOCATION ONLY
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FROM THIS LOCATION)
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PARTS PER MILLION
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PIDRESULT 24" | 863 PIDRESULT 24" | 85.1 |

NOTES:
1. PID RESULTS SHOWN IN PPM
2. MAP BASED ON SURVEY DATA. WORLD

GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL
TRANSVERSE MERCATOR (UTM) ZONE 3N.

FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET
FAIRBANKS, ALASKA

ALASKA DISTRICT
CORPS OF ENGINEERS
ANCHORAGE, ALASKA

KEY:
/FIELD SCREEN | 153D,
SAMPLE ID PIDRESULT24" | 863 \ piD
NUMBER
DEPTH BELOW PID RESULT
GROUND SURFACE IN PPM
SEE LEGEND FOR ABBREVIATIONS.

Field Screening Results of Floor

Confirmation Samples, Test Hole Dog
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ADEC CLEANUP LEVELS
(METHOD ONE TABLE A2) FOR
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(METHOD TWO TABLE B2) FOR
TUNDRA SOILS IN MG/KG

LEGEND

DO55WEC

DO25FEC

DO39WEC

DOO5NPE
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FAIRBANKS ENVIRONMENTAL SERVICES
3538 INTERNATIONAL STREET
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ANCHORAGE, ALASKA

SEE LEGEND FOR ABBREVIATIONS.

2. MAP BASED ON SURVEY DATA. WORLD
GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL
TRANSVERSE MERCATOR (UTM) ZONE 3N.

3. GRAVEL PAD WAS INSTALLED ON TUNDRA; TUNDRA
SURROUNDS AND UNDERLIES THE DRILL PAD. FLOOR
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CLEANUP LEVELS. WALL SAMPLES WITHIN THE GRAVEL
PAD ARE SUBJECT TO METHOD ONE CLEANUP LEVELS.

Cape Thompson, Alaska
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Final 2014 Remedial Action Report
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10.0 TEST HOLE X-1

The following section describes field screening and laboratory results associated with excavation
activities at Test Hole X-1. The location of Test Hole X-1 is shown on Figure 1-2. The section
also describes quantities of soil removed and the results of soil confirmation samples collected
from the limits of excavation. Pre-excavation results (including a summary of 2010 results) are
shown on Figure 10-1, field screening results from the limits of excavation are shown on Figures
10-2 and 10-3, and laboratory confirmation results are shown on Figure 10-4.

A summary of laboratory samples is presented as Table 10-1. DRO/RRO results for soil samples
collected from the Test Hole X-1 site are included in Table 10-2. Results for the additional
analyses performed on soil samples at the request of ADEC are presented in Table 10-3.

10.1 Site Description and Applicable Cleanup Levels

The Test Hole X-1 site is situated on a sparsely vegetated hilltop located near the east landing
strip. The soil in the area is competent, and no material was imported to construct a drill pad.
ADEC Method Two soil cleanup levels are applicable to this site; however, ADEC Method One soil
cleanup levels were applied to a small quantity of overburden soil that was stockpiled.

POL-contamination identified at the Test Hole X-1 site had a more pungent odor than the other
drill pads, and soil contamination was identified at greater depths than the other sites. Soil at
the Test Hole X-1 site was excavated to permafrost approximately 5.5 feet bgs.

Based on historical records and observations made during the 2014 excavation activities, it is
unknown if the site was actually used for the purposes of installing a soil test hole. Historical
records indicate that the area may have been used as drum storage for diesel and kerosene and
that a trench had previously been installed (USACE, 1988). These records corroborate field
observations which include the following:

. The casing construction was different than the other sites. The casing was only 6 feet
long and was not installed into permafrost. In addition, the diameter of the pipe (11
inches) was significantly larger than the other POL-contaminated drill sites (3.5 inches).

. Soil contamination seemed to have a much sharper odor than at the drill sites. The
sharp odor may have been from a contaminant other than diesel (i.e., kerosene, for
example).

e There was evidence uncovered during excavation of debris at depths which indicate a
trench or test pit may have been installed at the site; the highest laboratory and PID
screening results were from previously “disturbed” locations (mudstone soil was “mixed”
and various debris [soil screen, rubber glove, rubber gaskets, wooden boards, and etc.]
was encountered). Screening and laboratory results tended to decrease when
undisturbed sidewall soils were encountered.
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10.2

10.3

10.4

Casing Decommissioning

Water was not identified in the casing at the Test Hole X-1 site. The Test Hole X-1 casing, which
measured 6 feet in length, was removed during excavation activities.

Pre-Excavation Delineation of Surface Soils

On July 20, 2014, the extent of POL-contamination in surface soils was estimated using PID
screening techniques. A total of 32 (001X through 032X) soil samples were collected, warmed in
a water bath, and screened. The results of the pre-excavation delineation indicated the area
with dimensions of 16-feet by 18-feet (less than 300 square feet) near the test hole casing was
impacted by POL-contamination.

Excavation Activities

Excavation activities at Test Hole X-1 commenced July 26, 2014. The Bobcat E50 mini-excavator
was used to excavate POL-contaminated soil at the site. The excavation was guided by PID
screening samples; approximately 400 PID screening samples were collected from this site and
results are included in Table B4 (Appendix B). Laboratory samples collected for PID correlation
purposes during the initial excavation activities indicated that 250-300 ppm screening results
correlated roughly to a DRO concentration of 10,000 mg/Kg; therefore, after August 1, 2014,
excavation activities proceeded at Test Hole X-1 until PID readings less than 250 ppm were
obtained in sidewalls.

Excavation activities were started near the casing. Soil contamination at Test Hole X-1 had a
much more pungent odor and extended deeper than the other drill sites; POL-contaminated soil
was excavated to permafrost at approximately 5.5 feet bgs. Grain size tended to increase with
depth; cobbles measuring up to 10 inches in diameter were identified in the excavation and
partially decomposed mudstone (undisturbed) comprised some of the sidewalls. A cross-section
profile of the Test Hole X-1 excavation is shown on Figure 10-4. POL-contaminated soil also
extended well beyond the 300-square foot area that was estimated on July 20, 2014, with
impacted surface soil identified prior to excavation (Section 10.3). Attempts to segregate clean
overburden material were partially successful (see Section 10.7).

The size of the excavation increased in all directions as PID readings over 1,000 ppm were
routinely measured in screening samples. The excavation progressed further south on July 29,
2014; to the northwest between July 30 and August 2, 2014; to the southeast August 2 and 3,
2014; and to the south on August 4, 2014. The final limits of excavation at Test Hole X-1 were
completed on August 4.

A total of 267.4 tons of POL-contaminated soil from Test Hole X-1 was loaded into 217 super
sacks. The filled super sacks were loaded into trailers and transported to the East Staging Area
where they were weighed and loaded into connex boxes for transport.
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10.5

10.6

The final Test Hole X-1 excavation was approximately 30 feet by 50 feet and had an area of
roughly 1,100 square feet. The entire floor was excavated to permafrost, a depth of
approximately 66 inches. A cross section of the excavation is shown on Figure 10-4.

Additional Investigation

ADEC requested additional laboratory analysis (in addition to DRO/RRO) be performed to help
identify the source of the pungent odor observed during excavation activities and/or help identify
the additional peaks identified on a DRO sample chromatogram.

The additional analyses were requested on existing samples that exhibited elevated DRO
concentrations. Sample 14PCX010SO was analyzed for volatile organic compounds (VOC),
sample 14PCX017S0 was analyzed for polychlorinated biphenyls (PCBs), sample 14PCX042S0O
was analyzed for semi-volatile organic compounds (SVOCs), and sample 14PCX054S0 was
analyzed for DRO/RRO with silica gel cleanup.

In addition, additional samples were collected at the request of ADEC. Sample 14PCX076SO and
field duplicate sample 14PSX077SO were collected from the excavation floor directly beneath the
former casing location on August 16, 2014, and analyzed for DRO/RRO (with and without silica
gel cleanup), GRO, VOCs, PCBs, and SVOCs.

The results of the additional investigation are presented in Table 10-3. All results from the
additional analytes (which excludes DRO/RRO with/without silica gel cleanup) were below
applicable Method Two arctic zone cleanup levels. Note that detected VOC results in sample
14PCX010S0 were qualified as low-biased (QL) and non-detected VOC results were rejected
because the sample was not preserved with methanol in the field. A new sample kit which
included methanol was ordered for the sample 14PCX076SO and 14PSX077SO, and those
samples were properly preserved.

GRO, BTEX, and other hydrocarbon-based fuel constituents were detected below cleanup levels
in samples 14PCX076S0/14PSX077S0O, and these constituents may be the source of the odor and
the high PID readings. The only SVOC analytes detected were bis-(2-ethylhexyl)phthalate (in
sample 14PCX042S0); and naphthalene, 2-methylnaphthalene, and phenanthrene in samples
14PCX042S0, 14PCX076S0, and 14PSX077SO. PCBs were not detected. DRO and RRO
concentrations from the silica gel extracts were not significantly different from the results
generated from unfiltered extracts indicating that there was little to no biogenic interference at
this site.

Confirmation Sampling Results and ADEC Approval

Confirmation samples were collected for DRO/RRO analysis from limits of the excavation on
August 5 and four additional confirmation samples were collected from a sidewall that exhibited
elevated PID readings on August 12, 2014. Screening and laboratory samples were collected

Project Chariot 2014 Remedial Action-W911KB-14-C-0002 Page 10-3



Final 2014 Remedial Action Report
Profect Chariot, Cape Thompson, Alaska

from freshly exposed soils as described in Sections 5.1.2 and 5.2.1 respectively. A total of 17
screening samples were collected from the walls of the excavation, and laboratory confirmation
samples were submitted from the locations with the 13 highest PID results. A total of 26
screening samples were collected from the floor of the excavation, and laboratory confirmation
samples were submitted from the locations with the 9 highest PID results. The sample
frequencies meet or exceed ADEC requirements for the roughly 1,100 square foot excavation.

One additional soil sample was collected from the limits of excavation at the request of ADEC.
As discussed in Section 10.5, sample 14PCX076SO (and field duplicate sample 14PSX077S0)
were collected from the floor directly beneath the former casing location on August 16, 2014,
and analyzed for a suite of analyses. The results from these samples were also used to evaluate
the completeness of the excavation. GRO, BTEX, and other hydrocarbon-based fuel constituents
were detected below ADEC Method Two arctic zone cleanup levels in soil samples
14PCX076S0/14PSX077S0, and these constituents may be the source of the odor and the high
PID readings. Naphthalene, 2-methylnaphthalene, and phenanthracene were the only SVOC
analytes detected in unexcavated soil, and the detected concentrations were at least an order of
magnitude below ADEC cleanup levels. PCBs were not detected.

PID readings from the limits of the excavation are shown on Figures 10-2 and 10-3, and
laboratory confirmation sample results are presented in Table 10-2 and are shown on Figure 10-
4. ADEC Method Two soil cleanup levels apply to the entire excavation as no drill pad was
installed at the site (see email dated August 15, 2014, regarding use of Method Two cleanup
levels from in Appendix E).

Confirmation sample results were below applicable soil cleanup levels, except for one DRO result
(16,200 mg/Kg) in sample 14PCX076S0O which was collected from directly beneath the casing
location; the DRO concentration in the field duplicate sample from the same location was below
the Method Two Arctic Zone cleanup level at 9,200 mg/Kg. (The DRO result from sample
14PCX076S0 was bolded in Table 10-2 and Figure 10-4 to indicate it exceeded the applicable
cleanup level). None of the additional analyses performed on the sample collected from beneath
the former casing exceeded ADEC Method Two Arctic Zone soil cleanup levels. Additional
excavation was not conducted in the area of sample 14PCX076SO due to the presence of
permafrost and bedrock restricting additional excavation.

As shown in Figure 10-4, elevated DRO concentrations (above 10,000 mg/Kg) were detected in
five floor samples (14PCX040S0, 14PCX041S0, 14PCX043S0, 14PCX044S0, 14PCX076S0), and
DRO concentrations as high as 8,690 mg/Kg (sample 14PCX062S0) remain in sidewalls. The
highest RRO concentration in remaining soils (293 mg/Kg in floor sample 14PCX044S0) was
orders of magnitude below the 13,700 mg/Kg cleanup level. DRO and RRO concentration ranges
in confirmation samples representing remaining soils at Test Hole X-1 are presented in Table 10-
4,
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Table 10-4 DRO/RRO Concentrations Remaining in Soil, Test Hole X-1

Applicable
ADEC Soil Range of DRO | Range of RRO

Soil Type Location Concentrations Concentrations
Cleanup Level

(g (Mg/Kg) (Mg/Kg)
Floor Method Two: 442 — 16,200 ND - 293
Tundra DR0O=12,500
Sidewall RRO=13,700 24.1 - 8,690 ND - 253

ND — not detected
Bolded result exceeded the applicable cleanup level.

On August 22, 2014, based on preliminary confirmation sample results and other field data,
ADEC agreed that the Test Hole X-1 excavation could be backfilled and re-contoured. Email
correspondence with ADEC regarding closure of the Test Hole X-1 excavation is included in

Appendix E.

10.7 Stockpile Results

Four temporary stockpiles were constructed adjacent to the Test Hole X-1 excavation. During
excavation activities, the top foot of soil within the excavation was placed into the lined and
bermed stockpiles. Two stockpiles (XSP1 and XSP2) were installed on the west side; one (XSP3)
was installed on the northeast, and one (XSP4) on the southeast side of the excavation. The
stockpiles are shown on Figure 10-4 and are summarized in Table 10-5.

Table 10-5 Stockpile Summary, Test Hole X-1

Stockpile Footprint Height Volume
(feet; square feet) (feet) (cubic yards)
XSP1 9 x 12; 108 3.5 7
XSP2 7 x12; 84 3.5 7
XSP3 11 x 13; 143 3 9
XSP4 9 x 12; 108 7

One stockpile footprint sample was collected from the center of each of the stockpiles (except
two were collected from under stockpile XSP1). Samples collected from the stockpile footprints
were collected prior to constructing the stockpiles, and following removal of the soil. Samples
were collected at depths of approximately 6 inches bgs from freshly exposed soils (as per Section
5.2.1) and analyzed for DRO and RRO. Pin flags were used to mark the footprint sample
locations shown on Figure 10-4.

Stockpile footprint sample results are summarized in Table 10-6. The pre- and post-stockpile
footprint samples were all below ADEC Method One soil cleanup levels.
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Table 10-6 Stockpile Footprint Sample Results, Test Hole X-1

. . Sample Number DRO (mg/Kg) RRO (mg/Kg)
Stockpile | Location Pre/Post
(Pre/Post) Pre Post Pre Post
ADEC Soil Cleanup Level*

XSP1 XSF1 14PCX006S0O/14PCX072S0O 28.5 151 175 396
XSF2 14PCX007S0/14DCX073S0O 81.21 78 J 103 158

XSP2 XSF3 14PCX021S0/14PCX074S0O ND(10.9) 48.4 38.5 168
XSP3 XSF4 14PCX028S0/14PCX068S0O 1491 11.8J 48.7 140
XSP4 XSF5 14PCX036S0/14PCX066SO 31.9 16.2J 131 101

! ADEC Method One cleanup levels were used for assessing footprint samples.

Pre-stockpile footprint samples were collected on July 26 and 30, 2014, and August 2 and 4, 2014, and post-stockpile
footprint samples were collected August 16, 2014, after excavation activities were completed.

J — Analyte is considered an estimate because it was detected below the LOQ.

ND — analyte was not detected at the LOD shown in parenthesis.

Screening and laboratory samples were collected from the stockpiled soil to characterize it.
Initially, five PID screening samples were collected from each stockpile (one from each side and
one from the center) from freshly exposed soil at a depth of 1 foot as per Section 5.1.2. Sail
samples for laboratory analysis were then collected as per Section 5.2.1 and analyzed for DRO
and RRO. One laboratory sample was then collected each stockpile from the location with the
highest PID screening result. The screening and sample frequencies meet ADEC guidelines for
stockpiles less than 10 cy in volume. The results from the stockpile samples are summarized in
Table 10-7.

Table 10-7 Stockpile Sample Results, Test Hole X-1

Results (mg/K
Stockpile PID ReSLiIts Sample (mg/Kg) Fate of Soil
(ppm) Number DRO RRO
ADEC Soil Cleanup Level® 500 13,700 -

4.8-71.4 Containerized
XSP1 14PCX023S0O 2,570 98 and Disposed

XSP2 3.6-4.3 14PCX024S0O 28.4 63.3 Backfilled
27.6-304.3 Containerized
XSP3 14PCX059S0O 2,060 263 and Disposed

XSP4 13.6-16.8 14PCX060SO ND(10.7) 7.951] Backfilled

! Laboratory samples were collected from the location with the highest PID result.

2 ADEC Method One cleanup levels were used for assessing stockpiles.

Stockpile samples were collected on August 1, 2014, (XSP1 and XSP2) and August 5, 2014 (XSP3 and XSP4).
J — Analyte is considered an estimate because it was detected below the LOQ.

ND — analyte was not detected at the LOD shown in parenthesis.

The samples from stockpiles XSP1 and XSP3 exceeded the ADEC Method One soil cleanup level
for DRO, and at the request of the ADEC, the associated soils were placed in super sacks and
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10.8

10.9

disposed with the POL-contaminated soil. The soil from stockpiles XSP2 and XSP4 was placed in
the open excavation and were used as backfill.

Loading Area Footprint Results

Six 10-foot by 10-foot loading areas were established outside of the Test Hole X-1 excavation
where the excavated soils were loaded into super sacks (shown in Figure 10-4). Due to the
depth of the Test Hole X-1 excavation inhibiting the operator’s view, super sacks could not be
loaded inside the excavation. A tarp was used to catch spilled soil during the super sack filling
process which was later added to sacks.

One loading area footprint sample was collected from the center of each of the six loading areas
for laboratory analysis. Loading area footprint samples were collected at depths of
approximately 6 inches bgs from freshly exposed soils (as per Section 5.2.1) and analyzed for
DRO and RRO. Samples were collected prior to and following excavation activities to assess
impacts, if any, in the areas where soil was loaded. One of the loading areas (XLF1) was
excavated, so no post excavation sample was collected and the location is not shown on Figure
10-4. Pin flags were used to mark the footprint sample locations shown on Figure 10-4.

Pre- and post-loading area footprint results were all below ADEC Method One and Method Two
soil cleanup levels as shown in Table 10-8.

Table 10-8 Loading Area Footprint Sample Results, Test Hole X-1

Location Sample Number DRO (mg/Kg) RRO (mg/Kg)
(Pre/Post) Pre Post Pre Post
ADEC Soil Cleanup Level® 500 13,700

XLF1 14PCX003S0 7.091] Excavated? 57.4 Excavated?

XLF2 14PCX009S0/14PCX069S0O 181 7.831J 119 127

XLF3 14PCX016S0/14PCX070S0O 23.7 1317 65.6 113

XLF4 14PCX025S0/14PCX071S0O 7.641 ND(11.4) 20.2J 46.4

XLF5 14PCX032S0/14PCX067S0O 16.9J 7.73 1 108 113

XLF6 14PCX037S0/14PCX075S0 29 9.711 211 192

! ADEC Method One cleanup levels were used for assessing footprint samples.

2 Loading area XLF1 was excavated so no post excavation sample was collected.

Pre-loading area footprint samples were collected on July 26, 29, and 30, and August 2 and 4, 2014, and post-loading
area footprint samples were collected August 16, 2014, after excavation activities were completed.

J — Analyte is considered an estimate because it was detected below the LOQ.

ND — analyte was not detected at the LOD shown in parenthesis.

Re-Contouring, Re-Vegetation, and Survey

The Test Hole X-1 excavation was backfilled and re-contoured to match the surrounding area on
August 21, 2014. Material from adjacent the excavation was used to fill the excavation opening.
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The site was re-seeded and fertilized on August 25, 2014. Pin flags representing confirmation
sample locations and the location of the casing were replaced following the re-contouring effort
on August 23, 2014; swing ties were utilized to re-establish pin flag locations. The pin flag
locations were surveyed on August 27, 2014.
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Table 10-1 - Summary of Laboratory Samples, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID Location Description (ai%t:s Sample Sample Sampler | Sample Type Sam‘_)'? D(F,:illROF\Z)? GRO | VOCs | SVOCs | PCBs | Cooler SaDth[;Ie
ID bgs) Date Time Matrix AK103) (AK101)|(8260B)| (8270D) | (8082A)| Number Group
[TEST HOLE X-1

14PCX001SO | X001NPE Pre-Excavation Delineation 6" 7/20/2014 1110 MB Primary Tundra X 72201 | 1143274
14PCX002S0O | X002NPE Pre-Excavation Delineation 6" 7/20/2014 1115 MB Primary Tundra X 72201 | 1143274
14PCX003SO | X003NLF [ Pre-Loading Footprint (XLF1) 6" 7/26/2014 [ 1015 BJ Primary Tundra X 72701 | 1143385
14PCX004S0O | X004NEG Excavation Guidance 18" 7/26/2014 1100 BJ Primary Tundra X 72701 | 1143385
14PCX005S0O | X005NEG Excavation Guidance 20" 7/26/2014 | 1600 MB Primary Tundra X 72701 | 1143385
14PCX006SO | XO06NSF | Pre-Stockpile Footprint (XSF1) 6" 7/26/2014 1610 MB Primary Tundra X 72701 | 1143385
14PCX007S0O | X007NSF [ Pre-Stockpile Footprint (XSF2) 6" 7/26/2014 | 1615 MB Primary Tundra X 72701 | 1143385
14PCX008SO | XO008NEG Excavation Guidance 20" 7/29/2014 930 MB Primary Tundra X 73001 | 1143470
14PCX009SO | X009NLF [ Pre-Loading Footprint (XLF2) 6" 7/29/2014 [ 1000 MB Primary Tundra X 73001 | 1143470
14PCX010SO | X010NEG Excavation Guidance 40" 7/29/2014 1130 MB Primary Tundra X X 73001 | 1143470
14PCX011S0O | X011INEG Excavation Guidance 24" 7/29/2014 | 1330 MB Primary Tundra X 73001 | 1143470
14PCX012S0O | X012NEG Excavation Guidance 20" 7/29/2014 1445 MB Primary Tundra X 73001 | 1143470
14PCX013S0O | X013NEG Excavation Guidance 20" 7/29/2014 | 1600 MB Primary Tundra X 73001 | 1143470
14PCX014S0O | X014NEG Excavation Guidance 44" 7/29/2014 1800 MB Primary Tundra X 73001 | 1143470
14PCX015S0 | X015DEG Excavation Guidance 44" 7/29/2014 | 1810 MB Dup (-X014SO)[ Tundra X 73001 | 1143470
14PCX016SO | X016NLF Pre-Loading Footprint (XLF3) 6" 7/30/2014 950 MB Primary Tundra X 83001 | 1143517
14PCX017S0O | X017NEG Excavation Guidance 60" 7/30/2014 | 1035 MB Primary Tundra X X 83001 | 1143517
14PCX018S0O | X018NEG Excavation Guidance 40" 7/30/2014 1400 BJ Primary Tundra X 83001 | 1143517
14PCX019S0O | X019DEG Excavation Guidance 40" 7/30/2014 [ 1415 BJ Dup (-X018SO)| Tundra X 83001 | 1143517
14PCX020SO | X020NEG Excavation Guidance 48" 7/30/2014 1523 MB Primary Tundra X 83001 | 1143517
14PCX021S0O [ X021INSF | Pre-Stockpile Footprint (XSF3) 6" 7/30/2014 1630 MB Primary Tundra X 83001 | 1143517
14PCX022S0O | X022NEG Excavation Guidance 36" 7/30/2014 1740 MB Primary Tundra X 83001 | 1143517
14PCX023S0O | X023NSV Stockpile Verification (XSP1) 12" 8/1/2014 1515 MB Primary Tundra X 83001 | 1143517
14PCX024S0O | X024NSV Stockpile Verification (XSP2) 12" 8/1/2014 1520 MB Primary Tundra X 83001 | 1143517
14PCX025S0O | X025NLF Pre-Loading Footprint (XLF4) 6" 8/2/2014 1000 MB Primary Tundra X 83001 | 1143517
14PCX026S0O | X026NEG Excavation Guidance 48" 8/2/2014 1045 MB Primary Tundra X 83001 | 1143517
14PCX027S0O | X027NEG Excavation Guidance 40" 8/2/2014 1220 MB Primary Tundra X 83001 | 1143517
14PCX028S0O | X028NSF | Pre-Stockpile Footprint (XSF4) 6" 8/2/2014 1345 MB Primary Tundra X 83001 | 1143517
14PCX029S0O | X029NEG Excavation Guidance 24" 8/2/2014 1600 MB Primary Tundra X 83001 | 1143517
14PCX030SO | X030NEG Excavation Guidance 48" 8/2/2014 1615 MB Primary Tundra X 83001 | 1143517
14PCX031S0O | X031DEG Excavation Guidance 48" 8/2/2014 1620 MB  |Dup (-X030SO)| Tundra X 83001 | 1143517
14PCX032S0O | X032NSF Pre-Loading Footprint (XLF5) 6" 8/4/2014 900 MB Primary Tundra X 80601 | 1143634
14PCX033S0O | X033NEG Excavation Guidance 36" 8/4/2014 1000 MB Primary Tundra X 80601 | 1143634
14PCX034S0O | X034FEG Excavation Guidance 60" 8/4/2014 1015 MB Primary Tundra X 80601 | 1143634
14PCX035S0 | X035DEG Excavation Guidance 60" 8/4/2014 1020 MB  |Dup (-X034S0O)| Tundra X 80601 | 1143634
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Table 10-1 - Summary of Laboratory Samples, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID Location Description (ai%t:s Sample Sample Sampler | Sample Type Sam‘_)'? D(F,:illROF\Z)? GRO | VOCs | SVOCs | PCBs | Cooler SaDth[;Ie
ID bgs) Date Time Matrix AK103) (AK101) |(8260B)| (8270D) [ (8082A) | Number Group
TEST HOLE X-1

14PCX036S0O | X036NSF | Pre-Stockpile Footprint (XSF5) 6" 8/4/2014 1400 MB Primary Tundra X 80601 | 1143634
14PCX037S0O | X037NLF Pre-Loading Footprint (XLF6) 6" 8/4/2014 1420 MB Primary Tundra X 80601 | 1143634
14PCX038SO | X038NEG Excavation Guidance 48" 8/4/2014 1630 MB Primary Tundra X 80601 | 1143634
14PCX039S0O [ X039FEC Confirmation (Floor) 62" 8/5/2014 1030 | MB/BJ Primary Tundra X 80601 | 1143634
14PCX040SO | X040FEC Confirmation (Floor) 65" 8/5/2014 1035 MB/BJ Primary Tundra X 80601 | 1143634
14PCX041S0O | X041FEC Confirmation (Floor) 62" 8/5/2014 1040 MB/BJ Primary Tundra X 80601 | 1143634
14PCX042S0O | X042FEC Confirmation (Floor) 70" 8/5/2014 1045 MB/BJ Primary Tundra X X 80601 | 1143634
14PCX043S0O | X043DEC Confirmation (Floor) 70" 8/5/2014 | 1050 | MB/BJ [Dup (-X042SO)[ Tundra X 80601 | 1143634
14PCX044S0O | X044FEC Confirmation (Floor) 68" 8/5/2014 1055 MB/BJ Primary Tundra X 80601 | 1143634
14PCX045S0O | X045FEC Confirmation (Floor) 60" 8/5/2014 1100 MB/BJ Primary Tundra X 80601 | 1143634
14PCX046SO | X046FEC Confirmation (Floor) 62" 8/5/2014 1105 MB/BJ Primary Tundra X 80601 | 1143634
14PCX047S0O | X047FEC Confirmation (Floor) 58" 8/5/2014 1110 MB/BJ Primary Tundra X 80601 | 1143634
14PCX048S0O | X0448FEC Confirmation (Floor) 63" 8/5/2014 1125 MB/BJ Primary Tundra X 80601 | 1143634
14PCX049S0O | X049WEC Confirmation (Wall) 48" 8/5/2014 1515 MB/BJ Primary Tundra X 80601 | 1143634
14PCX050S0O | XO50WEC Confirmation (Wall) 48" 8/5/2014 1520 MB/BJ Primary Tundra X 80601 | 1143634
14PCX051S0O [ X051WEC Confirmation (Wall) 36" 8/5/2014 1525 MB/BJ Primary Tundra X 80601 | 1143634
14PCX052S0O | X052WEC Confirmation (Wall) 48" 8/5/2014 1530 MB/BJ Primary Tundra X 80601 | 1143634
14PCX053S0O | X053WEC Confirmation (Wall) 48" 8/5/2014 1535 MB/BJ Primary Tundra X 80601 | 1143634
14PCX054S0O | XO054WEC Confirmation (Wall) 48" 8/5/2014 1540 MB/BJ Primary Tundra X2 80601 | 1143634
14PCX055S0 [ X055WEC Confirmation (Wall) 48" 8/5/2014 1545 MB/BJ Primary Tundra X 80601 | 1143634
14PCX056S0O [ XO56WEC Confirmation (Wall) 48" 8/5/2014 1550 MB/BJ Primary Tundra X 80601 | 1143634
14PCX057S0O [ XO57WEC Confirmation (Wall) 48" 8/5/2014 1555 MB/BJ Primary Tundra X 80601 | 1143634
14PCX058S0O | XO058DEC Confirmation (Wall) 48" 8/5/2014 1558 MB/BJ [Dup (-X057SO)[ Tundra X 80601 | 1143634
14PCX059S0 | X059NSV Stockpile Verification (XSP3) 12" 8/5/2014 1600 MB/BJ Primary Tundra X 80601 | 1143634
14PCX060SO [ XO60NSV Stockpile Verification (XSP4) 12" 8/5/2014 1630 MB/BJ Primary Tundra X 80601 | 1143634
14PCX061S0O [ X061WEC Confirmation (Wall) 48" 8/12/2014 1950 MB/BJ Primary Tundra X 81301 | 1143815
14PCX062S0O | X062WEC Confirmation (Wall) 48" 8/12/2014 1948 MB/BJ Primary Tundra X 81301 | 1143815
14PCX063S0O [ X063WEC Confirmation (Wall) 48" 8/12/2014 | 2000 MB/BJ Primary Tundra X 81301 | 1143815
14PCX064S0O | X064WEC Confirmation (Wall) 48" 8/12/2014 | 2005 MB/BJ Primary Tundra X 81301 | 1143815
14PCX065S0 [ X065DEC Confirmation (Wall) 48" | 8/12/2014 | 2010 | MB/BJ |Dup (-X064S0O)| Tundra X 81301 | 1143815
14PCX066S0O | X066NSF | Post-Stockpile Footprint (XSF5) 6" 8/16/2014 1000 MB/BJ Primary Tundra X 81701 | 1143866
14PCX067S0O | X067NLF | Post-Loading Footprint (XLF5) 6" 8/16/2014 | 1005 MB/BJ Primary Tundra X 81701 | 1143866
14PCX068S0O | X068NSF | Post-Stockpile Footprint (XSF4) 6" 8/16/2014 1010 MB/BJ Primary Tundra X 81701 | 1143866
14PCX069S0 | X069NLF | Post-Loading Footprint (XLF2) 6" 8/16/2014 | 1015 MB/BJ Primary Tundra X 81701 | 1143866
14PCX070SO | XO070NLF | Post-Loading Footprint (XLF3) 6" 8/16/2014 1020 MB/BJ Primary Tundra X 81701 | 1143866
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Table 10-1 - Summary of Laboratory Samples, Test Hole X-1

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID Location Description (ai%t:s Sample Sample Sampler | Sample Type Samplf D(ii/:I.ROF\Z)? GRO | VOCs | SVOCs | PCBs | Cooler SaDthZIe
ID bgs) Date Time Matrix AK103) (AK101) |(8260B)| (8270D) [ (8082A) | Number Group
TEST HOLE X-1
14PCX071SO [ XO071NLF | Post-Loading Footprint (XLF4) 6" 8/16/2014 1025 MB/BJ Primary Tundra X 81701 | 1143866
14PCX072S0O | X072NSF [ Post-Stockpile Footprint (XSF1) 6" 8/16/2014 | 1030 MB/BJ Primary Tundra X 81701 | 1143866
14PCX073S0O | X073NSF | Post-Stockpile Footprint (XSF2) 6" 8/16/2014 1035 MB/BJ Primary Tundra X 81701 | 1143866
14PCX074S0O | X074NSF | Post-Stockpile Footprint (XSF3) 6" 8/16/2014 | 1040 MB/BJ Primary Tundra X 81701 | 1143866
14PCX075S0O [ XO075NLF | Post-Loading Footprint (XLF6) 6" 8/16/2014 1045 MB/BJ Primary Tundra X 81701 | 1143866
14PCX076S0O | XO76FEC Confirmation (Floor) 66" 8/5/2014 1100 MB/BJ Primary Tundra X2 X X X X 81701 | 1143866
14PCX077SO | XO077DEC Confirmation (Floor) 66" 8/5/2014 1110 MB/BJ [Dup (-X076S0O)| Tundra XZ X X X X 81701 | 1143866
QUALITY CONTROL SAMPLES
Trip Blanks
14PCX078SO0 | Trip Blank | Trip Blank NA | 8/9/2014 | 1000 | NA Trip Blank Solid X X 81701 | 1143866

All samples were analyzed by SGS North America Inc, Alaska (RUSH turn-around time). NPDL #14-030
! *Tundra" indicates a fine gray or tan clay matrix, except for Test Hole X-1 (where it indicates decomposed mudstone).

2 samples 14PCX054S0, 14PCX076S0, and 14PCX077S0 were also analyzed for DRO/RRO with silica gel cleanup.

bgs - below ground surface

BJ -Bryan Johnson

°C - degrees Celsius

DRO - diesel range organics
GRO - gasoline range organics
MB - Mike Boese

PCBs - polychlorinated biphenyls

RCRA metals include Ag, As, Ba, Cd, Cr, Hg, Pb, and Se

RRO - residual range organics

SVOC - semi-volatile organic compounds
VOC:s - volatile organic compounds

Soil (and Tundra soil) samples were collected in 4 or 8 ounce jars and stored at 4°C
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Table 10-2 - DRO/RRO Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID] 14PCX001SO 14PCX002S0O 14PCX003SO 14PCX004S0O 14PCX005S0 14PCX006SO 14PCX007SO 14PCX008SO 14PCX009SO 14PCX010SO 14PCX011S0O 14PCX012S0O 14PCX013S0O 14PCX014S0O 14PCX015S0 14PCX016SO
Test Hole Site]  Apec X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1
Location IQ| Method X001INPE X002NPE X003NLF X004NEG X005NEG X006NSF X007NSF X008NEG X009NLF X010NEG X011INEG X012NEG X013NEG X014NEG X015DEG X016NLF
Description| Two Pre-Excavation Pre-Excavation Pre-Loading Footprint | Excavation Guidance Excavation Guidance | Pre-Stockpile Footprint| Pre-Stockpile Footprint|] Excavation Guidance | Pre-Loading Footprint | Excavation Guidance Excavation Guidance Excavation Guidance Excavation Guidance Excavation Guidance Excavation Guidance | Pre-Loading Footprint
Collection Datg Cleanup 7/20/2014 7/20/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/26/2014 7/29/2014 7/29/2014 7/29/2014 7/29/2014 7/29/2014 7/29/2014 7/29/2014 7/29/2014 7/30/2014
Laboratory Repor 1 1143274 1143274 1143385 1143385 1143385 1143385 1143385 1143470 1143470 1143470 1143470 1143470 1143470 1143470 1143470 1143517
Sample Type Level Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Dup (-X014S0) Primary
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 12,500 11000][224] 3730[[570] 7.09[[11.4] J 1220[[45.1] 10500[[640] 28.5[[11.7] 81.2[[46.9] J 62.4][10.9] 18][11.6] J 38,700[[590] 3370[[54.5] NDJ[10.8] 20.2[[10.9]J 941][44] QN 309][10.9] QN 23.7[[11]
Residual Range Organics AK103 mg/Kg 13,700 1150][224] 3180][570] 57.4[[11.4] 240[[45.1] ND][640] 175|[11.7) 103|[46.9] 23.7[[10.9] B 119|[11.6] 2970][590] 49.8[[10.9] B 6.86([10.8] J,B 10.1][10.9] J.B 117|[11] ON 30.6[[10.9] B,QN 65.6[[11]
otal Solids A2540G Percent - 88.8][0] 89.6[[0] 87.4][0] 88.2[[0] 77.8][0] 85[[0] 85[[0] 91.5([0] 85.9][0] 88.8][0] 91.8[[0] 91.9[[0] 91.9[[0] 90.7][0] 91.1[[0] 88.8][0]
Sample ID] 14PCX017S0O 14PCX018S0O 14PCX019S0O 14PCX020S0O 14PCX021S0O 14PCX022S0 14PCX023S0O 14PCX024S0O 14PCX025S0 14PCX026S0O 14PCX027S0O 14PCX028S0O 14PCX029S0 14PCX030S0O 14PCX031S0O 14PCX032S0
Test Hole Site]  Apec X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1
Location IQ| Method X017NEG X018NEG X019DEG X020NEG X021NSF X022NEG X023NSV X024NSV X025NLF X026NEG X027NEG X028NSF X029NEG X030NEG X031DEG X032NSF
Description| Two Excavation Guidance Excavation Guidance Excavation Guidance Excavation Guidance | Pre-Stockpile Footprint] Excavation Guidance Stockpile Verification Stockpile Verification | Pre-Loading Footprint || Excavation Guidance Excavation Guidance | Pre-Stockpile Footprint]] Excavation Guidance Excavation Guidance Excavation Guidance | Pre-Loading Footprint
Collection Datg Cleanup 7/30/2014 7/30/2014 7/30/2014 7/30/2014 7/30/2014 7/30/2014 8/1/2014 8/1/2014 8/2/2014 8/2/2014 8/2/2014 8/2/2014 8/2/2014 8/2/2014 8/2/2014 8/4/2014
Laboratory Repor 1 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143517 1143634
Sample Type Level Primary Primary Dup (-X018S0) Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Dup (-X030S0) Primary
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 12,500 3460[[112] 13.3[[10.9] J 16.4][10.8] J 8.49[[10.9] J NDJ[10.9] NDJ[11.1] 2570][[46.4] 28.4][11.4] 7.65[[11.4] J 342[[11.6] 18500 [[745] 14.9[[11.2] J 14.1[12.4] J 12.3[[11.2] J,ON 49.5[[10.9] QN 16.9[[11.5] J
Residual Range Organics AK103 mg/Kg 13,700 53.3[[11.2] NDJ[10.9] ND][10.8] NDJ[10.9] 38.5[[10.9] ND[[11.1] 98][46.4] 63.3[[11.4] 20.2[[11.4]J 10.2|[11.6] J ND|[745] 48.7|[11.2] 68][12.4] ND[[11.2] NDJ[10.9] 108|[11.5]
otal Solids A2540G Percent - 88.3[[0] 91.9[[0] 92.6[[0] 91[[0] 90.3[[0] 89.2[[0] 85.6[[0] 87.1][0] 86.8][0] 86.4][0] 93.2[[0] 88.2[[0] 80.1[[0] 88.5([0] 91[[0] 85.9[[0]
Sample ID] 14PCX033S0O 14PCX034S0O 14PCX035S0 14PCX036S0O 14PCX037S0O 14PCX038S0O 14PCX039S0 14PCX040S0O 14PCX041S0O 14PCX042S0 14PCX043S0O 14PCX044S0 14PCX045S0 14PCX046S0O 14PCX047S0O 14PCX048S0O
Test Hole Site]  aApec X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1
Location IQ} Method X033NEG X034FEG X035DEG X036NSF X037NLF X038NEG X039FEC X040FEC X041FEC X042FEC X043DEC X044FEC X045FEC X046FEC X047FEC X048FEC
Description| Two Excavation Guidance Excavation Guidance Excavation Guidance | Pre-Stockpile Footprint]] Pre-Loading Footprint|| Excavation Guidance Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor) Confirmation (Floor)
Collection Datg Cleanup 8/4/2014 8/4/2014 8/4/2014 8/4/2014 8/4/2014 8/4/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014
Laboratory Repor 1 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634
Sample Type Level Primary Primary Dup (-X034S0) Primary Primary Primary Primary Primary Primary Primary Dup (-X042S0) Primary Primary Primary Primary Primary
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 12,500 37.5[[10.7] 4400([227] 3280|[115] 31.9([11.2] 29|[11.4] ND|[10.7] 7750][580] 11000][600] 10300][595] 7150][585] 11100|[610] 10100|[444] 5730|[121] 2970|[117] 1650][59] 442([11.9]
Residual Range Organics AK103 mg/Kg 13,700 ND|[10.7] 66.7([11.4] 57.1{[11.4] 131)[11.2] 211)[11.4] 15.2([10.7]J 132|[11.7] 184|[48] 111)[47.8] 171|[11.7] 209|[49] 293|[444] J 31.2|[12.1] 49.4][11.7] 31.1{[11.8] ND|[11.9]
otal Solids A2540G Percent - 93.3[[0] 87.2][0] 86.2[[0] 88[[0] 87.6][0] 93[[0] 85.6[[0] 83[[0] 83.4][0] 84.9[[0] 81.3[[0] 84.4][0] 82.5([0] 83.9][0] 84.6[[0] 83.8][0]
Sample ID] 14PCX049S0 14PCX050S0O 14PCX051S0O 14PCX052S0 14PCX053S0O 14PCX054S0O 14PCX055S0 14PCX056S0O 14PCX057S0O 14PCX058S0O 14PCX059S0 14PCX060SO 14PCX061S0O 14PCX062S0O 14PCX063S0O
Test Hole Site]  Apec X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1
Location IQ| Method X049WEC X050WEC X051WEC X052WEC X053WEC X054WEC X055WEC X056WEC X057WEC X058DEC X059NSV X060NSV X061WEC X062WEC X063WEC
Description| Two Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) | Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Confirmation (Wall) Stockpile Verification Stockpile Verification Confirmation (Wall) Confirmation (Wall) Confirmation (Wall)
Collection Datg Cleanup 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/12/2014 8/12/2014 8/12/2014
Laboratory Repor 1 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143634 1143815 1143815 1143815
Sample Type Level Primary Primary Primary Primary Primary Pre-Silica Gel Post-Silica Gel Primary Primary Primary Dup (-X057S0) Primary Primary Primary Primary Primary
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 12,500 2950][[105] 5450[[207] 293[[10.7] 3260][106] 2800[[104] 1630][90] 1670][90] 24.1][10.4] 272[[10.5] 2530][106] 2180][[106] 2060][46.2] ND[[10.7] 3360[[113] 8690[[212] 6380[[228]
Residual Range Organics AK103 mg/Kg 13,700 58.3[[10.5] 146|[10.4] 16.8][10.7] J 79.9][10.6] 72.7[[41.5]J ND[[22.5] 35.3[[22.5] J,B NDJ[10.4] 10.2|[10.5] J 93.5[[10.6] 74.5([10.6] 263][46.2] 7.95[[10.7]J 52.3[[56.5] J 219|[212] J 253([228] J
otal Solids A2540G Percent - 95[[0] 95.1][0] 93.6[[0] 94.4][0] 95.4][0] 88.1][0] 88.1][0] 96.1][0] 94.9[[0] 94][[0] 94][[0] 86.5([0] 93.2[[0] 87.8][0] 94.1[[0] 87.4][0]
Sample ID] 14PCX064S0O 14PCX065S0 14PCX066SO 14PCX067S0O 14PCX068S0O 14PCX069S0O 14PCX070SO 14PCX071SO 14PCX072SO 14PCX073S0O 14PCX074S0O 14PCX075S0 14PCX076SO 14PCX077S0O
Test Hole Site]  Apec X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1 X-1
Location Q] Method X064WEC X065WEC X066NSF X067NLF X068NSF X069NLF X070NLF X07INLF X072NSF X073NSF X074NSF X075NLF X076FEC X077DEC (dup of X076S0)
Description| Two Confirmation (Wall) Confirmation (Wall) Post-Footprint Post-Footprint Post-Footprint Post-Footprint Post-Footprint Post-Footprint Post-Footprint Post-Footprint Post-Footprint Post-Footprint Confirmation (Floor) Confirmation (Floor)
Collection Datg Cleanup 8/12/2014 8/12/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014 8/16/2014
Laboratory Repor 1 1143815 1143815 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866 1143866
Sample Type Level Primary Dup. (-X064S0) Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Pre-Silica Gel Post-Silica Gel Pre-Silica Gel Dup Post-Silica Gel Dup
Matrix TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA TUNDRA
JAnalyte Method Units Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual Result [LOD] qual
Diesel Range Organics AK102 mg/Kg 12,500 4640[[118] 3750[[115] 16.2[[11.4] J 7.73[[10.9] J 11.8[[11.5]J 7.83[[11.2] J 13[[10.9] J NDJ[11.4] 151][46.5] 78][45.8] J 48.4][11.6] 9.71][11.6] J 16200][1440] QN 14,100[[460] 9,200[[289] QN 8,570[[232]
Residual Range Organics AK103 mg/Kg 13,700 113|[118] J 95.6[[115] J 101][11.4] 113][10.9] 140|[11.5] 127|[11.2) 113][10.9] 46.6][11.4] 396([46.5] 158|[45.8] 168|[11.6] 192|[11.6] 155|[230] J,B 209][23] ND][289] ND[[232]
otal Solids A2540G Percent - 85.1][0] 86[[0] 87.3][0] 89.7][0] 85.7][0] 89.2[[0] 91[[0] 87.7][0] 85.8][0] 87.2][0] 86.3][0] 86.5([0] 86.9[[0] 86.9][0] 86[[0] 86[[0]

ADEC Method Two soil cleanup levels apply to native tundra soils. Tundra cleanup levels and sample results are shaded in gray.
Results that exceeded the applicable ADEC soil cleanup level and were from soil that was excavated/removed from the site (14PCX010SO and 14PCX027S0) are ITALICIZED.
Results that exceeded the applicable ADEC soil cleanup level and were from soil that was NOT excavated/removed from the site (14PCX076SO) are BOLDED.

ADEC - Alaska Department of Environmental Conservation
Dup. - Field duplicate (primary sample number in parenthesis)
LOD - limit of detection

LOQ - limit of quantitation

mg/Kg - milligrams per kilogram

qual - data qualifier

Data Qualifiers:

B - analyte was also detected in a blank; result may be due to cross-contamination
J - result qualified as estimate because it is less than the limit of quantitation

ND - analyte not detected

Q - result considered an estimate (biased L-low; H-high; N-unknown) due to a quality control failure
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Table 10-3 - Additional Analytical Results, Test Hole X-1
2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCX010SO 14PCX017SO 14PCX042S0 14PCX054S0 14PCX076SO 14PCX077SO 14PCX078S0O
Location| ADEC X010NEG X017NEG X042FEC X054WEC X076FEC X077DEC X078NTB
Collection Date M_T_wgd 7/29/2014 7/30/2014 8/5/2014 8/5/2014 8/16/2014 8/16/2014 8/16/2014
Laboratory Report Cleanup 1143470 1143517 1143634 1143634 1143866 1143866 1143866
Sample Type| Level* Primary Primary Primary Primary Primary Duplicate (-X076S0) Trip Blank
Matrix Soil Soil Soil Soil Soil Soil Soil
Analyte Method Units Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual
Gasoline Range Organics AK101 mg/Kg 1400 -|- -|- -|- -|- 123([1.92] QH 97.3|[1.99] QH ND([1.27]
Diesel Range Organics AK102 mg/Kg 38700 |[590] 3460([112] 7150([585] 1,630([90] 16200([1440] QN 9200([289] QN -l-
"Diesel Range Organics (silica gel) AK102 mg/Kg 12500 -1 -|- -|- 1,670([90] 14100([460] 8570][232] -|-
"Residual Range Organics AK103 mg/Kg 13700 2970|[590] 53.3[[11.2] 171|[11.7] ND|[22.5] 155([230] J,B ND|[232] -|-
Residual Range Organics (silica gel) AK103 mg/Kg -|- -|- -|- 35.3|[22.5] J,B 209([23] ND([232] -|-
PCB-1016 (Aroclor 1016) SW8082A mg/Kg -|- ND|[0.139] -1- -1- ND|[0.143] ND|[0.145] -1-
||PCB—1221 (Aroclor 1221) SW8082A mg/Kg -|- ND|[0.139] -|- -|- ND|[0.143] ND|[0.145] -|-
||PCB-1232 (Aroclor 1232) SW8082A mg/Kg -|- ND|[0.139] -l- -l- ND|[0.143] ND|[0.145] -l-
||PCB-1242 (Aroclor 1242) SW8082A mg/Kg 1 (total) -|- ND|[0.139] -l- -|- ND|[0.143] ND|[0.145] -l-
||PCB—1248 (Aroclor 1248) SW8082A mg/Kg -|- ND|[0.139] -1- -1- ND|[0.143] ND|[0.145] -1-
||PCB-1254 (Aroclor 1254) SW8082A mg/Kg -|- ND|[0.139] -|- -|- ND|[0.143] ND|[0.145] -|-
PCB-1260 (Aroclor 1260) SW8082A mg/Kg -|- ND|[0.139] -l- -l- ND|[0.143] ND|[0.145] -l-
1,1,1,2-Tetrachloroethane SW8260B mg/Kg NE ND|[0.173] R -1- -1- -1- ND|[0.0192] ND|[0.0199] ND|[0.0127]
1,1,1-Trichloroethane SW82608B mg/Kg 360 ND[[0.173] R -|- -|- -|- ND|[0.0192] ND|[0.0199] ND|[0.0127]
1,1,2,2-Tetrachloroethane SW8260B mg/Kg 8.1 ND|[0.0865] -l- -l- -l- ND|[0.0096] ND|[0.01] ND|[0.0063]
1,1,2-Trichloroethane SW8260B mg/Kg 17 ND|[0.173] R -l- -l- -l- ND|[0.0192] ND|[0.0199] ND([0.0127]
1,1-Dichloroethane SW8260B mg/Kg 900 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
1,1-Dichloroethene SW82608B mg/Kg 1.3 ND[[0.173] R -|- -|- -|- ND[[0.0192] ND|[0.0199] ND[[0.0127]
1,1-Dichloropropene SW8260B mg/Kg NE ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
1,2,3-Trichlorobenzene SW8260B mag/Kg NE ND|[0.173] R -l- -l- -l- ND([0.0383] ND([0.0398] ND([0.0253]
1,2,3-Trichloropropane SW8260B mg/Kg 0.26 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
1,2,4-Trichlorobenzene SW8260B mg/Kg 41 ND|[0.173] R -|- -|- -|- ND([0.0192] ND([0.0199] ND([0.0127]
1,2,4-Trimethylbenzene SW8260B mg/Kg 49 4.57([0.346] QL -l- -l- -|- 2.01|[0.0383] MH 2.04][0.0398] ND([0.0253]
1,2-Dibromo-3-chloropropane SW8260B mg/Kg NE ND|[0.69] R -|- -|- -|- ND|[0.0765] ND|[0.0795] ND|[0.0505]
1,2-Dibromoethane SwW8260B mg/Kg 0.89 ND|[0.173] R -|- -|- -|- ND([0.0192] ND([0.0199] ND([0.0127]
1,2-Dichlorobenzene SW8260B mg/Kg 45 ND|[0.173] R -|- -|- -|- ND([0.0192] ML ND([0.0199] ND([0.0127]
1,2-Dichloroethane SW8260B mg/Kg 7.1 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
1,2-Dichloropropane SW8260B mg/Kg 7.9 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
1,3,5-Trimethylbenzene SwW8260B mg/Kg 42 3.68([0.173] QL -l- -l- -l- 7.75([0.192] 7.51[0.199] ND([0.0127]
1,3-Dichlorobenzene SW8260B mg/Kg 69 ND|[0.173] R -|- -|- -|- ND([0.0192] ML ND([0.0199] ND([0.0127]
1,3-Dichloropropane SW8260B mg/Kg NE ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
1,4-Dichlorobenzene SwW8260B mg/Kg 44 ND|[0.173] R -l- -l- -l- ND([0.0192] ML ND([0.0199] ND([0.0127]
2,2-Dichloropropane SW8260B mg/Kg NE ND|[0.173] R -|- -|- -|- ND|[0.0192] ND|[0.0199] ND|[0.0127]
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Table 10-3 - Additional Analytical Results, Test Hole X-1
2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCX010SO 14PCX017SO 14PCX042S0 14PCX054S0 14PCX076SO 14PCX077SO 14PCX078S0O
Location| ADEC X010NEG X017NEG X042FEC X054WEC X076FEC X077DEC X078NTB
Collection Date M_T_‘t;gd 7/29/2014 7/30/2014 8/5/2014 8/5/2014 8/16/2014 8/16/2014 8/16/2014
Laboratory Report Cleanup 1143470 1143517 1143634 1143634 1143866 1143866 1143866
Sample Type| Level Primary Primary Primary Primary Primary Duplicate (-X076S0) Trip Blank
Matrix Soil Soil Soil Soil Soil Soil Soil
Analyte Method Units Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual
2-Butanone SW8260B mg/Kg 23300 ND|[0.173] R -l- -l- -l- 0.125([0.192] J ND|[0.199] ND|[0.127]
2-Chlorotoluene SW8260B mg/Kg NE ND|[0.173] R -l- -l- -l- ND|[0.0192] ND|[0.0199] ND|[0.0127]
2-Hexanone SW8260B mg/Kg NE ND|[1.73] R -l- -l- -l- ND|[0.192] ND|[0.199] ND|[0.127]
4-Chlorotoluene SW82608 mg/Kg NE ND[[0.173] R -|- -|- -|- ND|[0.0192] ML ND|[0.0199] ND|[0.0127]
4-1sopropyltoluene SW8260B mg/Kg NE 1.97][0.173] MH,QL -|- -|- -|- 0.667|[0.0192] MH 0.573][0.0199] ND|[0.0127]
4-Methyl-2-pentanone SW8260B mg/Kg 2100 ND|[1.73] R -l- -l- -l- ND|[0.192] ND|[0.199] ND|[0.127]
Benzene SW8260B mg/Kg 17 ND|[0.0865] R -l- -l- -l- 0.0958([0.0096] 0.0815([0.01] ND|[0.0063]
"Bromobenzene SW8260B mg/Kg NE ND[[0.173] R -|- -|- -|- ND|[0.0192] ND|[0.0199] ND|[0.0127]
"Bromochloromethane SwW8260B mg/Kg NE ND|[0.173] R -|- -|- -|- ND|[0.0192] ND([0.0199] ND|[0.0127]
"Bromodichloromethane SW8260B mg/Kg 15 ND|[0.173] R -|- -|- -|- ND|[0.0192] ND|[0.0199] ND|[0.0127]
"Bromoform SW8260B mg/Kg 430 ND|[0.173] R -l- -l- -l- ND|[0.0192] ND([0.0199] ND([0.0127]
Bromomethane SW82608B mg/Kg 21 ND|[1.38] R -|- -|- -|- ND([0.154] ND([0.159] ND([0.101]
Carbon disulfide SW8260B mg/Kg 250 ND|[0.69] R -l- -l- -l- ND|[0.0765] ND([0.0795] ND|[0.0505]
(Carbon tetrachloride SW8260B mag/Kg 45 ND|[0.0865] R -l- -l- -l- ND([0.0096] ND|[0.01] ND([0.0063]
Chlorobenzene SW8260B mg/Kg 200 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
Chloroethane SW8260B mg/Kg 34 ND|[1.38] R -|- -|- -|- ND([0.154] ND([0.159] ND([0.101]
Chloroform SW8260B mg/Kg 4.7 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
Chloromethane SW8260B mg/Kg 37 ND|[0.173] R -l- -l- -l- ND([0.0192] ND([0.0199] ND([0.0127]
Dibromochloromethane SW8260B mg/Kg 21 ND|[0.173] R -|- -|- -|- ND|[0.0192] ND|[0.0199] ND|[0.0127]
Dibromomethane SW8260B mg/Kg 560 ND[[0.173] R -|- -|- -|- ND[[0.0192] ND|[0.0199] ND[[0.0127]
Dichlorodifluoromethane SW8260B mg/Kg 570 ND|[0.346] R -|- -|- -|- ND|[0.0383] ND|[0.0398] ND|[0.0253]
Ethylbenzene SW8260B mg/Kg 110 0.128][0.173] J,QL -l- -l- -l- 0.187([0.0192] 0.14[0.0199] ND([0.0127]
Hexachlorobutadiene SwW8260B mg/Kg 3.8 ND|[0.346] R -l- -l- -l- ND|[0.0383] ND([0.0398] ND|([0.0253]
Isopropylbenzene SW8260B mg/Kg 62 ND|[0.173] R -|- -|- -|- 0.0475([0.0192] 0.0386([0.0199] J ND([0.0127]
MTBE SW8260B mg/Kg 440 ND|[0.69] R -l- -l- -l- ND|[0.0765] ND|[0.0795] ND|[0.0505]
Methylene Chloride SwW8260B mg/Kg 240 ND|[0.69] R -l- -l- -l- ND|[0.0765] ND|[0.0795] ND|[0.0505]
Naphthalene SW8260B mg/Kg 42 1.2][0.346] QN,QL -l- -l- -l- 1.93([0.0383] MH 1.98([0.0398] ND|([0.0253]
Styrene SW82608B mg/Kg 200 ND|[0.173] R -|- -|- -|- ND|[0.0192] ND|[0.0199] ND[[0.0127]
Tetrachloroethene SwW8260B mg/Kg 15 ND|[0.0865] R -l- -l- -l- ND|[0.0096] ND|([0.01] ND|[0.0063]
Toluene SwW8260B mg/Kg 220 0.149][0.173] J,QL -l- -l- -l- 0.743][0.0192] MH 0.587([0.0199] ND|([0.0127]
Trichloroethene SW8260B mg/Kg 0.85 ND|[0.0865] R -l- -l- -l- ND|[0.0096] ND|([0.01] ND|([0.0063]
Trichlorofluoromethane SwW8260B mg/Kg 990 ND|[0.346] R -|- -|- -|- ND|[0.0383] ND|[0.0398] ND|[0.0253]
inyl Chloride SwW8260B mg/Kg 6.4 ND|[0.173] R -|- -|- -|- ND|([0.0192] ND|[0.0199] ND|([0.0127]
ylene, Isomers m & p SwW8260B mg/Kg 632 0.304[0.346] J -l- -l- -l- 1.04([0.0383] MH 0.791([0.0398] ND|[0.0253]
Xylenes SW8260B mg/Kg 632 ND|[0.52] R -|- -|- -|- 2.05([0.0575] MH 1.68([0.0595] ND|[0.0379]
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Table 10-3 - Additional Analytical Results, Test Hole X-1
2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCX010SO 14PCX017SO 14PCX042S0 14PCX054S0 14PCX076SO 14PCX077SO 14PCX078S0O
Location| ADEC X010NEG X017NEG X042FEC X054WEC X076FEC X077DEC X078NTB
Collection Date M_T_‘t;gd 7/29/2014 7/30/2014 8/5/2014 8/5/2014 8/16/2014 8/16/2014 8/16/2014
Laboratory Report Cleanup 1143470 1143517 1143634 1143634 1143866 1143866 1143866
Sample Type| Level Primary Primary Primary Primary Primary Duplicate (-X076S0) Trip Blank
Matrix Soil Soil Soil Soil Soil Soil Soil
Analyte Method Units Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual
cis-1,2-Dichloroethene SW8260B mg/Kg 190 ND|[0.173] R -l- -l- -l- ND|[0.0192] MH ND|[0.0199] ND|[0.0127]
cis-1,3-Dichloropropene SwW8260B mg/Kg 402 ND|[0.173] R -|- -|- -|- ND([0.0192] ND([0.0199] ND|[0.0127]
n-Butylbenzene SW8260B mg/Kg 42 ND|[0.173] R -l- -l- -l- ND|[0.0192] ND|[0.0199] ND([0.0127]
n-Propylbenzene SW8260B mg/Kg 42 ND[[0.173] R -|- -|- -|- 0.0778[[0.0192] 0.064([0.0199] ND[[0.0127]
0-Xylene SW8260B mg/Kg 632 ND|[0.173] R -l- -l- -l- 1.01([0.0192] MH 0.89][0.0199] ND|[0.0127]
sec-Butylbenzene SW8260B mg/Kg 41 0.725][0.173] QL -l- -l- -l- ND|[0.0192] ND|[0.0199] ND([0.0127]
tert-Butylbenzene SW8260B mg/Kg 70 ND|[0.173] R -1- -1- -1- ND|[0.0192] ND|[0.0199] ND([0.0127]
trans-1,2-Dichloroethene SW8260B mg/Kg 240 ND[[0.173] R -|- -|- -|- ND[[0.0192] ND|[0.0199] ND[[0.0127]
trans-1,3-Dichloropropene SW8260B mg/Kg 402 ND|[0.173] R -|- -|- -|- ND([0.0192] ND([0.0199] ND|[0.0127]
1,2,4-Trichlorobenzene SwW8270D mg/Kg 41 -1 -|- ND([0.146] -|- ND|[0.705] ND([0.144] -|-
1,2-Dichlorobenzene SW8270D mg/Kg 45 -|- -|- ND([0.146] -|- ND([0.705] ML ND([0.144] -|-
1,3-Dichlorobenzene SW8270D mg/Kg 69 -1- -|- ND|[0.146] -|- ND|[0.705] ML ND|[0.144] -|-
1,4-Dichlorobenzene SwW8270D mg/Kg 44 -|- -l- ND([0.146] -l- ND([0.705] ML ND([0.144] -|-
1-Chloronaphthalene SwW8270D mg/Kg NE -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
2,4,5-Trichlorophenol SW8270D mg/Kg 8800 -|- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
2,4,6-Trichlorophenol SW8270D mg/Kg 620 -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
2,4-Dichlorophenol SW8270D mg/Kg 310 -|- -l- ND([0.146] -l- ND|[0.705] ND([0.144] -l-
2,4-Dimethylphenol SW8270D mg/Kg 1800 -|- -l- ND|([0.146] -l- ND|([0.705] ND([0.144] -l-
2,4-Dinitrophenol SW8270D mg/Kg 210 -|- -|- ND([1.75] -|- ND|([8.5] ML ND([1.73] -|-
2,4-Dinitrotoluene SwW8270D mg/Kg 12 -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
2,6-Dichlorophenol SW8270D mg/Kg NE -|- -l- ND([0.146] -l- ND|[0.705] ND|[0.144] -l-
2,6-Dinitrotoluene SW8270D mg/Kg 12 -|- -|- ND|([0.146] -l- ND|[0.705] ND|([0.144] -l-
2-Chloronaphthalene SW8270D mg/Kg 6300 -|- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
2-Chlorophenol SwW8270D mg/Kg 680 -|- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
2-Methyl-4,6-dinitrophenol SW8270D mg/Kg NE -|- -l- ND|([1.17] -l- ND|[5.65] ND|([1.16] -l-
2-Methylnaphthalene SW8270D mg/Kg 380 -|- -l- 6.95|[0.73] -l- 21([0.705] MH,Q] 9.06([0.72] QN -|-
2-Methylphenol (o-Cresol) Sw8270D mg/Kg 4400 -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
2-Nitroaniline SW8270D mg/Kg NE -1- -|- ND([0.146] -|- ND|[0.705] ND([0.144] -|-
2-Nitrophenol SwW8270D mg/Kg NE -|- -l- ND|[0.146] -l- ND([0.705] ML ND([0.144] -l-
3,3"-Dichlorobenzidine SW8270D mg/Kg 15 -|- -|- ND([0.146] -l- ND([0.705] ND([0.144] -|-
[3-Methylphenol/4-Methylphenol Coelution SW8270D mg/Kg 480/4400 -|- -|- ND|[0.585] -|- ND([2.83] ND|[0.575] -|-
3-Nitroaniline SwW8270D mg/Kg NE -|- -l- ND|[0.293] -l- ND|[1.42] ND|[0.288] -l-
4-Bromophenyl phenyl ether SwW8270D mg/Kg NE -I- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
4-Chloro-3-methylphenol SwW8270D mg/Kg NE -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
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Table 10-3 - Additional Analytical Results, Test Hole X-1

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Sample ID 14PCX010SO 14PCX017SO 14PCX042S0 14PCX054S0 14PCX076SO 14PCX077SO 14PCX078S0O

Location| ADEC X010NEG X017NEG X042FEC X054WEC X076FEC X077DEC X078NTB

Collection Date M_T_‘t;gd 7/29/2014 7/30/2014 8/5/2014 8/5/2014 8/16/2014 8/16/2014 8/16/2014

Laboratory Report Cleanup 1143470 1143517 1143634 1143634 1143866 1143866 1143866

Sample Type| Level Primary Primary Primary Primary Primary Duplicate (-X076S0) Trip Blank

Matrix Soil Soil Soil Soil Soil Soil Soil
Analyte Method Units Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual

4-Chloroaniline SwW8270D mg/Kg NE -|- -l- ND|[0.293] -l- ND|[1.42] ND|[0.288] -l-
4-Chlorophenyl phenyl ether SwW8270D mg/Kg NE -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
4-Nitroaniline SW8270D mg/Kg NE -|- -l- ND|([1.75] -l- ND([8.5] ML ND([1.73] -|-
4-Nitrophenol SW8270D mg/Kg NE -|- -|- ND|[0.585] -|- ND|[2.83] ND|[0.575] -|-
IAcenaphthene SW8270D mg/Kg 3800 -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
IAcenaphthylene SW8270D mg/Kg 3800 -|- -l- ND([0.146] -l- ND([0.705] ND([0.144] -l-
IAniline SW8270D mg/Kg NE -|- -l- ND([1.17] -l- ND|([5.65] ML ND|([1.16] -l-
lAnthracene SW8270D mg/Kg 27800 -|- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
IAzobenzene SW8270D mg/Kg NE -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Benzo(a)anthracene SwW8270D mg/Kg 6.6 -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Benzo(a)pyrene SW8270D mg/Kg 0.66 -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Benzo(b)fluoranthene Sw8270D mg/Kg 6.6 -I- -|- ND|([0.146] -|- ND|([0.705] ND|([0.144] -|-
Benzo(g,h,i)perylene SwW8270D mg/Kg 1900 -|- -1- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Benzo(k)fluoranthene SwW8270D mg/Kg 66 -|- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Benzoic acid SW8270D mg/Kg 428000 -|- -l- ND|([0.88] -l- ND|([4.25] ML ND|[0.865] -l-
Benzyl alcohol SW8270D mg/Kg NE -|- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
Benzyl butyl phthalate SwW8270D mg/Kg 3900 -|- -|- ND|[0.146] -1- ND|[0.705] ND|[0.144] -|-
Carbazole SW8270D mg/Kg 390 -|- -l- ND|([0.146] -l- ND|([0.705] ND|([0.144] -l-
Chrysene SW8270D mg/Kg 660 -|- -l- ND|([0.146] -l- ND|[0.705] ND|([0.144] -l-
Di-n-butyl phthalate SW8270D mg/Kg 10700 -|- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
Di-n-octyl phthalate SW8270D mg/Kg 4200 -|- -l- ND|[0.293] -l- ND|([1.42] ND|[0.288] -|-
Dibenzo(a,h)anthracene SwW8270D mg/Kg 0.66 -|- -|- ND|[0.146] -1 ND|[0.705] ND|[0.144] -1
Dibenzofuran Sw8270D mg/Kg 270 -|- -|- ND|([0.146] -|- ND|([0.705] ND|([0.144] -|-
Diethyl Phthalate SW8270D mg/Kg 84000 -|- -I- ND([0.146] -I- ND([0.705] ND([0.144] -I-
Dimethyl phthalate SwW8270D mg/Kg >10° -1- -|- ND([0.146] -|- ND|[0.705] ND([0.144] -|-
Fluoranthene SwW8270D mg/Kg 2500 -|- -l- ND|[0.146] -l- ND|[0.705] ND|[0.144] -l-
"Fluorene SW8270D mg/Kg 3200 -|- -1- ND|[0.146] -l- ND|[0.705] ND|[0.144] -l-
"Hexachlorobenzene Sw8270D mg/Kg 2.2 -I- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
[[Hexachlorobutadiene SW8270D mg/Kg 38 1 1 ND[[0.146] - nD[[0.705] ND[[0.144] -
"Hexachlorocyclopentadiene SwW8270D mg/Kg 3.0 -1 -|- ND|[0.41] -|- ND|[1.98] ML ND|[0.404] -|-
"Hexachloroethane SwW8270D mg/Kg 88 -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
|||ndeno(1,2,3—cd)pyrene SW8270D mg/Kg 6.6 -|- -|- ND([0.146] -|- ND([0.705] ND([0.144] -|-
Isophorone SwW8270D mg/Kg 7200 -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Naphthalene SW8270D mg/Kg 42 -l- -l- 3.9([0.73] -l- 4.01][0.705] QN 1.91([0.144] QN -|-
Nitrobenzene SW8270D mg/Kg 68 -|- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
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Table 10-3 - Additional Analytical Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Sample ID 14PCX010SO 14PCX017SO 14PCX042S0O 14PCX054S0O 14PCX076SO 14PCX077SO 14PCX078S0O

Location| ADEC X010NEG X017NEG X042FEC X054WEC X076FEC X077DEC X078NTB

Collection Date M_T_‘t;gd 7/29/2014 7/30/2014 8/5/2014 8/5/2014 8/16/2014 8/16/2014 8/16/2014

Laboratory Report Cleanup 1143470 1143517 1143634 1143634 1143866 1143866 1143866

Sample Type| Level Primary Primary Primary Primary Primary Duplicate (-X076S0) Trip Blank

Matrix Soil Soil Soil Soil Soil Soil Soil
Analyte Method Units Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual Result|[LOD] qual

Pentachlorophenol SW8270D mg/Kg 52 -|- -|- ND([1.17] -|- ND|[5.65] ND([1.16] -|-
"Phenanthrene SW8270D ma/Kg 27800 -|- -|- 2.31[[0.146] -|- 8.61[[0.705] QN 3.57([0.144] ON -|-
"Phenol SW8270D mg/Kg 31300 -|- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
Pyrene SW8270D mg/Kg 1900 -|- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
bis(2-Chloroisopropyl)ether SW8270D mg/Kg NE -1- -|- ND[042S0) -|- ND|[0.705] ND|[0.144] -|-
bis-(2-Chloroethyl)ether SW8270D mg/Kg 4.9 -|- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
bis-(2-chloroethoxy)methane SwW8270D mg/Kg NE -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
bis-(2-ethylhexyl)phthalate SW8270D mg/Kg 300 -|- -|- 0.186([0.146] J -|- ND([0.705] ND([0.144] -|-
n-Nitrosodi-n-propylamine SW8270D mg/Kg 0.71 -1- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
n-Nitrosodimethylamine SwW8270D mg/Kg 0.22 -I- -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-
n-Nitrosodiphenylamine SwW8270D mg/Kg 1000 -1 -|- ND|[0.146] -|- ND|[0.705] ND|[0.144] -|-

DRO and RRO were the only analyses identified in the Work Plan. The additional analytical results presented here were requested by ADEC to help identify the source of the strong odor at Test Hole X-1 and to identify additional peaks in a DRO/RRO

chromatogram.

* ADEC Method Two soil cleanup levels (Title 18 Alaska Administrative Code, Chapter 75.341) apply to Test Hole X-1 samples. Cleanup levels from the most stringent pathway under Arctic Zone (and excluding migration to groundwater) are shown.

2 Cleanup levels shown are for total xylenes and total 1,3-dichloropropene.

The result that exceeded the applicable ADEC soil cleanup level and was from soil that was excavated/removed from the site (14PCX010SO) is ITALICIZED.

Results that exceeded the applicable ADEC soil cleanup level and were from soil that was NOT excavated/removed from the site (14PCX076S0O) are BOLDED.

Results reported with LODs above cleanup levels are highlighted in gray.

ADEC - Alaska Department of Environmental Conservation
LOD - limit of detection

mg/Kg - milligrams per kilogram

NE - not established

qual - data qualifier

Data Qualifiers:

B - analytes was also detected in a blank; result may be due to cross-contamination

J - result qualified as estimate because it is less than the limit of quantitation

M - result considered an estimate (biased L-low; H-high; N-unknown) due to matrix issues

ND - analyte not detected

Q - result considered an estimate (biased L-low; H-high; N-unknown) due to a quality control failure

R - result was rejected due to improper preservation and should not be used for decisions making purposes
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NORTH

4

X001SO

ADEC

DRO
LOD
LOQ
MG/KG
ND
PPM
RRO

LEGEND

TEST HOLE X-1 CASING

2014 PRE-EXCAVATION GRAVEL SAMPLE
LOCATION

2010 GRAVEL SAMPLE LOCATION

ALASKA DEPARTMENT OF CONSERVATION

DIESEL RANGE ORGANICS
LIMITS OF DETECTION

LIMIT OF QUANTITATION
MILLIGRAMS PER KILOGRAM
NOT DETECTED (LOD)

PARTS PER MILLION
RESIDUAL RANGE ORGANICS

0-6" DEPTH 2010

10CTX01SO | JULY

DRO | 4.7

10CTX02SO
0-6" DEPTH

JULY
2010

10CTX03SO
0-6" DEPTH

| 6

JULY
2010

10CTX06SO | JuLy 10CTX18SO | JuLYy
0-6" DEPTH | 2010 0-6"DEPTH | 2010 10CTX07S0 | JULY
DRO | s DRO | 300 0-6" DEPTH | 2010
DRO | 7.7
10CTX12S0 | JuLY DRO
0-6" DEPTH 2010
DRO | 24
10CTX13SO | JULY
0-6" DEPTH | 2010
— DRO 79
10CTX19S0 | JuLY \\ |
0-6"DEPTH [ 2010 < 10CTX08S0O |JULY
DRO | 31,000 0-6" DEPTH | 2010
/ DRO | 6
™~ TEST HOLE X-1
14PCX002SO | JULY CASING
6-8"DEPTH | 2014 10CTX14S0O | JuLY
PID 7.7 0-6" DEPTH | 2010
DRO 3,750 S‘__’/ DRO 25
RRO 3,180
N
JuLy
S S |
0-6" DEPTH | 2010 x801£0
002S
DRO | 8700 \ \ DRO 230
\ = 10CTX09SO | JULY
\ 0-6" DEPTH 2010
10CTX11S0 | JuLy P—
0-6" DEPTH | 2010 \ DRO | 69
DRO | 19
\ 14PCX001S0 | JULY
10CTX16S0 | JULY 6-8" DEPTH | 2014
0-6" DEPTH | 2010 —~ o5 15
—~ : DRO
DRO | 730 ~ DRO 11,000
RRO 1,150
10CTX05S0 | JuLy
6" 2010
0-6" DEPTH ESTIMATED EXTENT OF
DRO | 1 CONTAMINATION
10CTX10SO | JuLy BASED ON
0-6"DEPTH | 2010 PRE-EXCAVATION DATA
DRO | 51
APPROXIMATE
LIMITS OF
EXCAVATION
10CTX04S0 | JuLy
0-6" DEPTH | 2010
DRO | 44 \

NOTES:

1. DRO AND RRO RESULTS SHOWN IN MG/KG. PID
RESULTS SHOWN IN PPM.

2. MAP BASED ON SURVEY DATA. WORLD
GEODETIC SYSTEM 1984, (WGS84), UNIVERSAL
TRANSVERSE MERCATOR (UTM) ZONE 3N.

3. SOILS AT TEST HOLE X-1 ARE SUBJECT TO ADEC
ARCTIC ZONE CLEANUP LEVELS.

4. BOLD RESULT EXCEEDED THE ADEC METHOD
TWO CLEANUP LEVEL

ADEC CLEANUP LEVELS
(METHOD TWO TABLE B2) FOR
TUNDRA SOILS IN MG/KG

12,500 DRO
13,700 RRO

KEY:
14PCX001S0 | JULY
6-8" DEPTH | 2014
SAMPLE ID PID 245
DRO 11,000
LABORATORY 1,150

RESULT
SEE LEGEND FOR ABBREVIATIONS.
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X050WEC

PID
PPM

LEGEND
TEST HOLE X-1 CASING

WALL EXCAVATION SAMPLE LOCATION

PID FIELD SCREENING LOCATION ONLY
(NO LABORATORY SAMPLES COLLECTED
FROM THIS LOCATION)
PHOTOIONIZATION DETECTOR

PARTS PER MILLION

FIELD SCREEN | 355X

APPROXIMATE LIMITS OF PIDRESULT 48" | 903
EXCAVATION
FIELD SCREEN | 356X
PIDRESULT 48" | 159.6
FIELD SCREEN 385X
PID RESULT 48" 712.0 / \
X0BAWEC FIELD SCREEN | 357X
PIDRESULT 48" | 38L.4
X049WEC
FIELD SCREEN 384X \ N
X050WEC

FIELD SCREEN | 358X

PID RESULT 48" | 365.5
X052WEC

\ FIELD SCREEN | 359X

X053WEC

FIELD SCREEN | 360X

\ M PIDRESULT 48" | 3927

PID RESULT 48" 427.7 \$ X063WEC

| 383X
| 5488

X0B61WEC
| 382X (

[ 3439

FIELD SCREEN
PID RESULT 48"

XOGZWEC

TEST HOLE
X-1 CASING

FIELD SCREEN
PID RESULT 48"

| 361X

X0S4WEC
\ FIELD SCREEN
367X

FIELD SCREEN
/ PIDRESULT 48" | 489
PID RESULT 48" 64.3 X057WEC '
| B
FIELD SCREEN 366X — YOSEWEC o sereen | s
PIDRESULT 48" | 349.4 |
—~ XOS5WEC / PID RESULT 48" 71.0
—
3
FIELD SCREEN 365X
PID RESULT 48" 60.2
FIELD SCREEN | 364X
PIDRESULT 48" | 167.4 FIELD SCREEN | 363X
PID RESULT 48" | 208.2
KEY: PID
| soax / NUMBER
NOTES: /FIELD SCREEN |
" 167.4
1. PID RESULTS SHOWN IN PPM SAMPLE ID PID RESULT 48
2. MAP BASED ON SURVEY DATA. WORLD DEPTH BELOW PID RESULT 0 5 10 20
CTODETIC SYSTEN 1964 (oS4 UNVERSAL || GrioLnd sURFce wee e '
uT™) : SEE LEGEND FOR ABBREVIATIONS. SCALE IN FEET
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11.0 DISPOSAL OF POL-CONTAMINATED SOIL AND DEBRIS

11.1

11.2

This section describes the transport and disposal of POL-contaminated soil and other debris
resulting from the 2014 remedial efforts.

Summary of Connexes Containing POL-Contaminated Soil

A total of 26 empty connex shipping containers were deployed to the site on July 9, 2014. An
additional 16 connexes were deployed to the site on August 3, 2014, and 5 empty connexes were
re-located from the West Staging Area to the East Staging Area. Ten more empty connexes
were deployed on August 16, 2014; however, they were not used.

The connex shipping containers were shipped to the site using a 140-foot landing craft. They
were unloaded from the vessel by Northland Services using a Caterpillar 980 loader equipped
with forks.

The empty connexes were filled with approximately 20 tons of POL-contaminated soil each.
Approximately 786 tons of soil was loaded into 41 connexes. The weight of contaminated soil in
each connex based on field measurements and landfill measurements is summarized in Table G-1
in Appendix G. Although there were some individual discrepancies, overall the total field weights
and the total landfill weights varied by 980 pounds (0.49 tons), a difference of less than 1
percent.

Transport and Disposal of POL-Contaminated Soil

A total of 41 connexes filled with POL-contaminated soil were loaded onto landing crafts and
removed from the site. A total of 16 connexes were removed on August 14, 2014, 12 connexes
were removed on August 16, 2014, and the remaining 13 connexes were removed on September
8, 2014. After leaving the site, the full connexes were then unloaded and staged in Kotzebue or
Nome, Alaska.

At the end of the field season, the connexes were loaded onto two barges also operated by
Northland Services. Barge Voyage W1408 arrived in Seattle, Washington, on October 13, 2014;
the majority of the POL-contaminated soil (36 of the 41 connexes) was on that trip. Voyage
W1409 arrived in Seattle around November 10, 2014 with the final five connexes.

The filled connex boxes were transported overland via truck and rail to the Columbia Ridge
Landfill in Arlington, Oregon, where the bagged soils were disposed in a landfill. Copies of the
signed shipping manifests and disposal certificates are included in Appendix G.
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11.3 Disposal of Debris and Ashes

Debris and ashes from on-site incineration activities were loaded onto the landing craft and
transported to Kotzebue on September 8, 2014. The bagged ashes and debris were
subsequently transported to and disposed of in the Kotzebue Landfill. One electrical connector
from the thermistor cable removed from the Test Hole Charlie site and a piece of braided steel
cable from the Test Hole Baker site were retained at the request of Jack Schaefer, Mayor of Point

Hope, and will be relinquished to the USACE.
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12.0 CONCUSIONS AND RECOMMENDATIONS

Five test hole casings were decommissioned and approximately 786 tons of POL-contaminated
soil was excavated from four test hole sites. Contaminated soil was transported to Oregon and
disposed in a permitted landfill. Based on field observations and laboratory results, all accessible
soil contamination was removed during remedial action efforts. Sampling and analysis were
conducted in accordance with the Work Plan, and remedial action objectives were met. Site
closure is recommended for all five Project Chariot sites as follows.

Test Hole Able
There was no evidence of contamination at the Test Hole Able site, and Cleanup Complete status
is recommended for this site.

Test Hole Baker

A total of 15.5 tons of diesel-contaminated soil was removed from adjacent the Test Hole Baker
casing. The northwest corner of the 130 foot excavation was excavated to permafrost
(approximately 40 inches deep). Although the sample from within the casing exceeded the
Method One cleanup level for DRO, confirmation sample results collected from the limits of the
soil excavation were below soil cleanup levels. The casing was decommissioned and sealed to
prevent further contact with the contaminated soil. Cleanup Complete with Institutional Controls
(ICs) is recommended for this site due to the residual soil contamination noted within the casing,
and the presumed soil contamination located along the depth of the 1,172-foot Test Hole Baker
borehole.

Test Hole Charlie

Diesel-contaminated soil was excavated from the Test Hole Charlie site until permafrost was
encountered (a depth of approximately 36 inches). A total of 248 tons of diesel-contaminated
soil was removed from the approximately 2,100 square foot excavation; contamination extended
beyond the drill pad approximately 10 feet southeast into the tundra. Excavation confirmation
sample results were below soil cleanup levels except for one floor sample located closest to the
casing which was at permafrost preventing further excavation. Elevated DRO and RRO
concentrations were present in remaining soils especially on the eastern edge of the excavation;
however, the concentrations were below cleanup levels. Diesel-contamination is likely present in
subsurface soils adjacent to the Test Hole Charlie casing. Cleanup Complete with ICs is
recommended for this site due to the residual soil contamination noted next to the casing, and
the presumed soil contamination located along the depth of the 1,002-foot Test Hole Charlie
borehole.

Test Hole Dog

About 255 tons of POL-contaminated soil was removed from the Test Hole Dog site. The
approximately 2,300 square foot excavation was excavated to permafrost, a depth of
approximately 24 inches. Excavation confirmation sample results were below soil cleanup levels.
Cleanup Complete with Institutional controls is recommended for this site based on the presumed
soil contamination located along the depth of the 1,202-foot Test Hole Dog borehole.
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Test Hole X-1

The Test X-1 Charlie site, located on a hilltop, was vertically excavated to permafrost to a depth
of approximately 66 inches. A total of 267 tons of POL-contaminated soil was removed from the
approximately 1,100 square foot excavation. Excavation confirmation sample results were below
soil cleanup levels except for one floor sample located closest to the casing. Cleanup Complete
with ICs is recommended for this site due to the residual soil contamination noted below the
former casing location. We do not know if a boring was installed at this location.
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Appendix A — Site Photographs

Field Camp and Site Mobilization
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Appendix A — Site Photographs

Photograph 1 — Setting up camp on July 12; West Staging Area in background. Camp materials and equipment arrived
via barge on July 8. View to the southwest.

Photograph 2 — The main tent shown being erected housed the kitchen and dining room on the east side, and the
laundry and showers on the west side. View to the southeast.
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Photograph 3 — View of finished camp from West Staging Area. Tan tents were sleeping quarters. Food, tools, and parts
were stored in the connex shipping containers in background. View to the northeast.

Photograph 4 — View of camp from the airplane window. View to the south.
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Photograph 5 — Sample coolers were shipped from the site to Kotzebue via fixed-wing plane, where they were put on a
commercial flight to the project laboratory in Anchorage. View to the northwest.

Photograph 6 — Field personnel and gear were transported to the site via fixed-wing plane capable of carrying 800
pounds. Additional super sacks are shown in this photograph.
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Test Hole Able
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Photograph 7 — Approximately 4.5 gallons of water were pumped from the Test Hole Able casing. View to the
northwest.

Photograph 8 — Approximately 9 gallons of casing water was treated collectively with granular activated carbon prior to
surface discharge. Representative samples were collected pre- and post-treatment. View to the west.
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Photograph 9 — The area surrounding Test Hole Able casing was excavated so it could be cut and capped below grade.
View to the south.

Photograph 10 — The casing interiors were sealed with a bentonite plug. A ground wire was attached to a bolt welded
onto the left side of casing to allow welding of cap.
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Photograph 11 — Caps were welded onto the top of the cut casings. View to the southeast.

Photograph 12 — Close-up of Test Hole Able before it was buried.
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Photograph 13 — Test Hole Able pad was re-contoured following the decommissioning of the casing. Orange pin flag
represents the casing location. View to the northwest.

Photograph 14 — The pads were fertilized and re-seeded at the end of the project.
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Test Hole Baker

Fairbanks Environmental Services Page A10



Appendix A — Site Photographs

Photograph 15 — Test Hole Baker prior to decommissioning. View to northeast

Photograph 16 — Water was pumped from the casing prior to decommissioning.
View to the northwest.
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Photograph 17 — The northwest corner of the Test Hole Baker was excavated to a depth of 40 inches. A small, towable
backhoe was used due to site access and small excavation size. View to the northwest.

Photograph 18 — Confirmation and footprint sample locations were marked with orange pin flags so they could be
surveyed. View to the north.
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Photograph 19 — View of Test Hole Baker excavation immediately after backfilling and re-contouring. Casing was cut and
capped below grade. View to northeast.

Photograph 20 — The Test Hole Baker pad was fertilized and re-seeded on August 25. View to the southeast.
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Test Hole Charlie
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Photograph 21 — Surface soils at Test Hole Charlie were screened with a PID to estimate the area with POL-
contamination (marked with spray paint). Casing is shown on left. View to the southeast.

Photograph 22 — Standing water was pumped from the Test Hole Charlie casing prior to decommissioning and
excavation activities. View to northwest.
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Photograph 23 — POL-contaminated soil was placed in super sacks. View to the southeast.

Photograph 24 — View of buried items (overcasing, timbers, and Marsden mats) removed during the Test Hole Charlie
excavation. View to the northwest.
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Photograph 25 — Screening samples in sealable plastic bags were heated in a water bath prior to measuring headspace
with a PID. Excavations were guided using PID screening results.

Photograph 26 — Close up of PID shown in the Photograph 25.
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Photograph 27 — Sampler collecting excavation guidance sample 14PCC026S0 and field duplicate 14PCC027SO0.
Laboratory results were below ADEC Method One cleanup levels and excavation activities were curtailed to the north.
View to the west.

Photograph 28 — Due to frozen soils and standing water, several floor samples on the southern side of Test Hole Charlie
were collected with a hand-driven probe as shown in this photograph. View to southeast.
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Photograph 29 — Northern half of Test Hole Charlie excavation. Yellow flags represent PID screening locations. Orange
flags represent PID screening and laboratory sample locations. View to the west.

Photograph 30 — Test Hole Charlie excavation looking southeast. Yellow flags represent PID screening locations. Orange
flags represent PID screening and laboratory sample locations. Casing is to the right of photograph.
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Photograph 31 — Seed and fertilizer were spread on test hole pads following re-contouring. Orange pin flags denote
laboratory sample locations with were surveyed on August 27. View to the northeast.

Photograph 32 — View of Test Hole Charlie following Remedial Action. View to north.
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Test Hole Dog
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Photograph 33 — The extent of POL-contaminated surface soil was estimated with PID screening samples, and the
approximate area to be excavated was marked with spray paint prior to excavation. View to the northeast.

Photograph 34 — Improvements, including the addition of gravel and mud mats, were required to access and remove the
filled super sacks from the Test Hole Dog site (site shown in distance). View to the west.
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Photograph 35 — Loading super sacks within the Test Hole Dog excavation (see pink spray paint). Note excavator on
mats to reduce contact with POL-contaminated soil within excavation. View to the south.

Photograph 36 — Filled super sacks were stockpiled adjacent the Test Hole Dog excavation prior to arrival of additional
mud mats. View to the southwest.
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Photograph 37 — Sampler collecting a pre-loading area footprint sample 14PCD019S0 located outside the limits of the
Test Hole Dog excavation. View to the south

Photograph 38 — Limits of Test Hole Dog excavation with pin flags marking the floor and wall PID screening locations.
View to the west.
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Photograph 39 — The last super sack from Test Hole Dog (and the project) with field crew.
View to the east.

Photograph 40 — Final limits of Test Hole Dog excavation. Pin flags denote laboratory confirmation sample locations to
be surveyed. View to the northeast.
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Photograph 41 — Re-contouring of Test Hole Dog excavation following ADEC approval. View to the southwest.

Photograph 42 — Test Hole Dog site following fertilization and re-seeding and just prior to surveying confirmation sample
locations marked by pin flags. View to the southeast.
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Test Hole X-1
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Photograph 43 — POL-contamination in surface soil at Test Hole X-1 was marked with spray paint. The actual excavation
extended further than the surface contamination. The site is located on a sparsely vegetated hilltop. View to south.

Photograph 44 — The 6-foot-long Test Hole X-1 casing was completely removed. Stockpiled surface soils are shown on
far side of excavation. View to the west.
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Photograph 45 — Soils closest to the Test Hole X-1 casing appeared to have been previously disturbed. A soil screen,
wood debris, gasket and plug were unearthed. View to south.

Photograph 46 — Rock size increased with depth of excavation; rocks up to 10 inches in diameter were encountered.
Permafrost was encountered at approximately 5 feet below ground surface and limited vertical excavation.
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Photograph 47 — The northwestern sidewall (fractured bedrock) was previously undisturbed as shown in this
photograph. View to west.

Photograph 48 — Breathing air was monitored with a PID during excavation activities. The Test Hole X-1 excavation had
the highest PID readings, but breathing air never exceeded the 15 part per million safety limit. View to the northwest.
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Photograph 49 — Final limits of the Test Hole X-1 excavation. Pin flags mark confirmation sample locations. A total of
four stockpiles were constructed around the excavation. View to south.

Photograph 50 — Sampler collecting soil samples from a stockpile. Five locations from each stockpile were field
screened, and laboratory samples were collected from the location with the highest PID result.
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Photograph 51 — Test Hole X-1 was backfilled and contoured to match the existing grade using both excavators and the
skid steer and local material. View to northeast.

Photograph 52 — Test Hole X-1 following remedial action efforts. Pin flags marking confirmation samples locations were
re-installed using swing-ties. View to southeast.
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Appendix A — Site Photographs

POL-Contaminated Soil Handling
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Appendix A — Site Photographs

Photograph 53 — Filled super sacks were transported to staging area on trailers pulled by ATVs or UTVs (shown here).
View to south.

Photograph 54 — Filled super sacks were weighed using a crane scale suspended from an excavator at the staging areas.
View to the southwest.
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Appendix A — Site Photographs

Photograph 55 — View of labeled and weighed super sacks at the East Staging Area. View to southeast.

Photograph 56 — Filled super sacks being loaded into the connex shipping containers using an extended boom forklift.
Approximately 20 tons of POL-contaminated soil was loaded into each connex.
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Appendix A — Site Photographs

Photograph 57 — A 980C-4 Caterpillar equipped with forks was used to move this container from the West Staging Area
onto the landing craft. View to north.

Photograph 58 — Loading connex boxes onto 140-foot landing craft. A total of 41 connexes filled with POL-contaminated
soil were removed from the site. View to southeast.
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APPENDIX B
FIELD SCREENING RESULTS TABLES



Table B1 - Field Screening Results, Test Hole Baker
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

. PID
Number Date PID Soil Type _Depth Excavation Activity Result
Number (inches)| Quadrant
(ppm)

1 7/18/2014 001B gravel 6 NE confirmation-wall 0.4
2 7/18/2014 002B gravel 26 NE confirmation-wall 0.3
3 7/18/2014 003B gravel 12 NE confirmation-wall 0.3
4 7/18/2014 004B gravel 10 SE confirmation-wall 2.0
5 7/18/2014 005B gravel 12 SE confirmation-wall 1.3
6 7/18/2014 006B* gravel 8 SW confirmation-wall 2.3
7 7/18/2014 007B gravel 8 NW confirmation-wall 1.5
8 7/18/2014 008B gravel 20 NW excavation guidance 596
9 7/18/2014 009B gravel 32 NE confirmation-floor 0.1
10 7/18/2014 010B gravel 16 Center confirmation-floor 2.7
11 7/18/2014 011B* gravel 15 SW confirmation-floor 2.4
12 7/18/2014 012B gravel 17 SE confirmation-floor 0.2
13 7/19/2014 013B gravel with fines 20 NW excavation guidance 2.7
14 7/19/2014 014B gravel with fines 36 NW excavation guidance 5.3
15 7/19/2014 015B gravel with fines 30 NW excavation guidance 23.6
16 7/19/2014 016B* gravel with fines 32 NW excavation guidance 8.0
17 7/19/2014 017B gravel with fines 20 NW excavation guidance 44.9
18 7/19/2014 018B gray clay 36 NW excavation guidance 22.2
19 7/19/2014 019B gray clay 40 NW excavation guidance 19.2
20 7/19/2014 020B gravel with fines 32 NW excavation guidance 4.3
21 7/19/2014 021B gravel with fines 30 NW excavation guidance 38.7
22 7/19/2014 022B* gray clay 40 NW confirmation-floor 1.6
23 7/19/2014 023B* gray clay 26 NW confirmation-wall 3.8
24 7/19/2014 024B gravel with fines 32 NW excavation guidance 12.4
25 7/19/2014 025B gravel with fines 36 NW excavation guidance 9.5
26 7/19/2014 026B gravel with fines 36 NW excavation guidance 8.5
27 7/19/2014 027B gray clay 36 NW excavation guidance 1.9
28 7/19/2014 028B* gray clay 42 NW confirmation-floor 4.4
29 7/19/2014 029B* gray clay 48 NW confirmation-wall 1.8
30 7/19/2014 030B gray fines with peat 40 NW confirmation-floor 1.7
31 7/19/2014 031B* gravel with fines 30 NW confirmation-wall 2.0
32 7/19/2014 032B* gravel with fines 5 NW post-loading area 2.2
33 7/19/2014 033B* gravel with fines 6 NW post-loading area 1.4
34 7/22/2014 034B* gravel NA NW casing interior 372.1

* indicates a laboratory sample was also collected from this location
PID - photoionization detector (field screening instrument)

ppm - parts per million
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Table B2 - Field Screening Results, Test Hole Charlie

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID Soil Type Depth |Excavation Activit PID Result
Number?* yp (inches) | Quadrant 4 (ppm)

1 6/26/2014 001C* sandy gravel 10 NE characterization strong odor
2 6/26/2014 002C* sandy gravel 10 NW characterization strong odor
3 6/26/2014 003C* sandy gravel 10 NW pre-excavation delineation 2.0
4 6/26/2014 004C* sandy gravel 10 NE pre-excavation delineation 0.5
5 6/26/2014 005C PID number not used
6 6/26/2014 006C* sandy gravel 14 NW pre-excavation delineation 0.7
7 6/26/2014 007C* sandy gravel 14 SW pre-excavation delineation 2.8
8 6/26/2014 008C* sandy gravel 11 SW pre-excavation delineation 4.2
9 7/17/2014 009C sandy gravel 12 NW pre-excavation delineation 3.8
10 7/17/2014 010C sandy gravel 14 NW pre-excavation delineation 4.2
11 7/17/2014 011C sandy gravel 7 NW pre-excavation delineation 3.3
12 7/17/2014 012C* sandy gravel 10 NW pre-excavation delineation 9.5
13 7/17/2014 013C sandy gravel 8 NW pre-excavation delineation 4.1
14 7/17/2014 014C sandy gravel 14 NW pre-excavation delineation 5.0
15 7/17/2014 015C sandy gravel 9 NW pre-excavation delineation 1.3
16 7/17/2014 016C sandy gravel 10 NW pre-excavation delineation 0.1
17 7/17/2014 017C sandy gravel 19 SW pre-excavation delineation 4.1
18 7/17/2014 018C sandy gravel 9 SW pre-excavation delineation 4.3
19 7/17/2014 019C sandy gravel 8 SE pre-excavation delineation 56.3
20 7/17/2014 020C sandy gravel 13 NW pre-excavation delineation 5.5
21 7/17/2014 021C sandy gravel 10 NW pre-excavation delineation 2.1
22 7/17/2014 022C sandy gravel 9 NW pre-excavation delineation 3.0
23 7/17/2014 023C sandy gravel 9 NE pre-excavation delineation 2.9
24 7/17/2014 024C sandy gravel 18 NE pre-excavation delineation 4.3
25 7/17/2014 025C sandy gravel 8 NE pre-excavation delineation 7.1
26 7/17/2014 026C sandy gravel 10 NW pre-excavation delineation 2.1
27 7/17/2014 027C sandy gravel 10 NW pre-excavation delineation 1.5
28 7/17/2014 028C sandy gravel 10 NW pre-excavation delineation 3.5
29 7/17/2014 029C sandy gravel 12 NW pre-excavation delineation 1.1
30 7/17/2014 030C sandy gravel 8 NW pre-excavation delineation 3.7
31 7/17/2014 031C sandy gravel 11 NE pre-excavation delineation 1.3
32 7/17/2014 032C sandy gravel 8 SE pre-excavation delineation 1.3
33 7/17/2014 033C sandy gravel 9 SE pre-excavation delineation 3.3
34 7/17/2014 034C sandy gravel 11 NW pre-excavation delineation 304.1
35 7/17/2014 035C* sandy gravel 9 NE pre-excavation delineation 19.3
36 7/17/2014 036C sandy gravel 10 NE pre-excavation delineation 9.0
37 7/17/2014 037C sandy gravel 8 NE pre-excavation delineation 3.1
38 7/17/2014 038C sandy gravel 15 NE pre-excavation delineation 5.1
39 7/17/2014 039C sandy gravel 10 SE pre-excavation delineation 4.2
40 7/17/2014 040C sandy gravel 15 SE pre-excavation delineation 11.1
41 7/17/2014 041C sandy gravel 10 SE pre-excavation delineation 342.1
42 7/18/2014 042C sandy gravel bucket NW excavation guidance 4.8
43 7/18/2014 043C sandy gravel bucket NW excavation guidance 23.5
44 7/18/2014 044C sandy gravel 18 NW excavation guidance 0.2
45 7/18/2014 045C sandy gravel 20 NW excavation guidance 0.1
46 7/18/2014 046C sandy gravel 20 NW excavation guidance 0.1
47 7/19/2014 047C sandy gravel 22 SW excavation guidance 0.2
48 7/19/2014 048C sandy gravel 24 NW excavation guidance 55.2
49 7/19/2014 049C sandy gravel bucket NW excavation guidance 89.3
50 7/19/2014 050C sandy gravel 18 NW excavation guidance 6.2
51 7/19/2014 051C sandy gravel 24 NW excavation guidance 5.8
52 7/19/2014 052C sandy gravel 18 NW excavation guidance 1.7
53 7/19/2014 053C* sandy gravel 27 NE excavation guidance 12.8
54 7/19/2014 054C sandy gravel 32 NW excavation guidance 6.5
55 7/19/2014 055C sandy gravel 24 NE excavation guidance 18.5
56 7/19/2014 056C sandy gravel 30 NE excavation guidance 19.7
57 7/20/2014 057C sandy gravel 36 NE excavation guidance 1.7
58 7/20/2014 058C sandy gravel 30 NE excavation guidance 8.9
59 7/20/2014 059C sandy gravel 32 NE excavation guidance 16.5
60 7/20/2014 060C sandy gravel 18 NE excavation guidance 105.2
61 7/20/2014 061C sandy gravel 13 NE excavation guidance 0.8
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Table B2 - Field Screening Results, Test Hole Charlie

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID 1 Soil Type Pepth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
62 7/20/2014 062C sandy gravel 20 NE excavation guidance 1.8
63 7/21/2014 063C sandy gravel 26 NW excavation guidance 5.5
64 7/21/2014 064C sandy gravel 30 NW excavation guidance 2.1
65 7/21/2014 065C sandy gravel 26 NW excavation guidance 14
66 7/21/2014 066C sandy gravel 25 NW excavation guidance 3.9
67 7/21/2014 067C gray clay 30 NW excavation guidance 21.7
68 7/21/2014 068C* peat, clay 32 NW excavation guidance 47.1
69 7/21/2014 069C gray clay 26 NW excavation guidance 19.5
70 7/21/2014 070C sandy gravel 30 NW excavation guidance 2.8
71 7/21/2014 071C sandy gravel 23 NW confirmation-wall 1.1
72 7/21/2014 072C sandy gravel 27 NW confirmation-wall 1.9
73 7/21/2014 073C sandy gravel 23 NW confirmation-wall 2.8
74 7/21/2014 074C sandy gravel 20 NW confirmation-wall 1.1
75 7/21/2014 075C gravel and brown fines 23 NW confirmation-wall 2.5
76 7/21/2014 076C sandy gravel 21 NE confirmation-wall 3.0
77 7/21/2014 077C gravel and peat 20 NE confirmation-wall 1.7
78 7/21/2014 078C gravel and peat 16 NE confirmation-wall 3.3
79 7/21/2014 079C sandy gravel 9 NE excavation guidance 107
80 7/21/2014 080C sandy gravel 16 NE confirmation-wall 1.6
81 7/21/2014 081C gray clay and peat 24 NE confirmation-wall 5.6
82 7/21/2014 082C brown fines and peat 10 NE confirmation-wall 2.7
83 7/21/2014 083C brown fines and peat 9 NE confirmation-wall 5.7
84 7/21/2014 084C sandy gravel 5 NE confirmation-wall 1.8
85 7/21/2014 085C sandy gravel 10 NE excavation guidance 201
86 7/22/2014 086C gray clay 28 NE excavation guidance 54
87 7/22/2014 087C gray clay 30 NE excavation guidance 86
88 7/22/2014 088C gray clay and peat 6 SE excavation guidance 32
89 7/22/2014 089C* brown fines and gray clay 12 SE excavation guidance 125
90 7/22/2014 090C brown fines and gray clay 12 SE excavation guidance 7.2
91 7/22/2014 091C brown fines and gray clay 12 SE excavation guidance 40.5
92 7/22/2014 092C brown fines and gray clay 8 SE excavation guidance 192.1
93 7/22/2014 093C brown fines and gray clay 8 SE excavation guidance 281.3
94 7/22/2014 094C* gray clay 10 SE excavation guidance 4.6
95 7/22/2014 095C vegetation mat 6 SE excavation guidance 8.6
96 7/22/2014 096C gray clay 36 NW excavation guidance 9.2
97 7/22/2014 097C gravel and gray clay 28 NW excavation guidance 3.9
98 712212014 098C sandy gravel 20 NW excavation guidance 2.7
99 7/22/2014 099C gravel and gray clay 30 SW excavation guidance 67.9
100 7/22/2014 100C sandy gravel 20 SW excavation guidance 5.0
101 7/22/2014 101C sandy gravel 10 SW excavation guidance 5.0
102 712212014 102C sandy gravel 12 SW excavation guidance 16.5
103 7/22/2014 103C sandy gravel 18 SW excavation guidance 8.3
104 712212014 104C gravel and gray clay 23 SW excavation guidance 5.5
105 7/22/2014 105C peat, clay 32 SW excavation guidance 3.9
106 712212014 106C* sandy gravel 20 SW excavation guidance 27.1
107 7/22/2014 107C sandy gravel 20 SW excavation guidance 5.7
108 712212014 108C sandy gravel 18 SW excavation guidance 5.8
109 7/22/2014 109C sandy gravel 6 NW excavation guidance 1.3
110 712212014 110C gray clay 18 SW excavation guidance 125.9
111 7/22/2014 111C gray clay 18 SW excavation guidance 173.2
112 712212014 112C peat, clay 18 NE excavation guidance 284.2
113 7/22/2014 113C* gray clay 18 NE excav. guidance/confirmation-wal 87.1
114 712212014 114C gray clay 24 NE excavation guidance 168
115 7/22/2014 115C gray clay 22 NE excavation guidance 171.2
116 712212014 116C gray clay 22 NE excavation guidance 160.4
117 7/22/2014 117C gray clay 22 NE excavation guidance 424
118 712212014 118C gray clay 22 NE excavation guidance 175
119 7/22/2014 119C gray clay 22 SE excavation guidance 73
120 712212014 120C gray clay 22 SE excavation guidance 28.5
121 7/22/2014 121C gray clay 20 SE excavation guidance 17.2
122 712212014 122C gray clay 18 NE confirmation-wall 278.8
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Table B2 - Field Screening Results, Test Hole Charlie

2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

PID . Depth |Excavation L PID Result
Number Date 1 Soil Type . p Activity
Number (inches)| Quadrant (ppm)

123 712212014 123C* gray clay 17 NE confirmation-wall 452.1
124 7/22/2014 124C* gray clay 16 NE confirmation-wall 304.6
125 712212014 125C* gray clay 16 NE confirmation-wall 66.2
126 7/22/2014 126C* gray clay 16 NE confirmation-wall 44.2
127 712212014 127C gray clay 15 SE confirmation-wall 25.2
128 7/22/2014 128C* gray clay 10 SE confirmation-wall 100.8
129 712212014 129C gray clay 10 SE confirmation-wall 84.8
130 7/23/2014 130C sandy gravel 24 NW confirmation-wall 2.9

131 7/23/2014 131C sandy gravel 28 NW confirmation-wall 2.1

132 7/23/2014 132C sandy gravel 33 NW excavation guidance 138

133 7/23/2014 133C sandy gravel 27 NW excavation guidance 69.1
134 7/23/2014 134C sandy gravel 27 NW excavation guidance 15.7
135 7/23/2014 135C gravel and gray clay 25 NW confirmation-wall 2.9

136 7/23/2014 136C sandy gravel 26 NW confirmation-wall 19.8
137 7/23/2014 137C* gravel and gray clay 36 NW confirmation-wall 24.5
138 7/23/2014 138C* sandy gravel 28 NW confirmation-wall 33.1
139 7/23/2014 139C gravel and gray clay 28 NW confirmation-wall 17.6
140 7/23/2014 140C sandy gravel 36 NW confirmation-wall 8.8

141 7/23/2014 141C sandy gravel 28 NW confirmation-wall 4.5

142 7/23/2014 142C sandy gravel 25 NW confirmation-wall 0.9

143 712412014 143C* gray clay 27 NW confirmation-floor 41.1
144 7/24/2014 144C gray clay 30 NW confirmation-floor 12.0
145 712412014 145C* gray clay 31 NW confirmation-floor 975.6
146 7/24/2014 146C gray clay 32 NW confirmation-floor 13.2
147 712412014 147C gray clay 36 NW confirmation-floor 12.4
148 7/24/2014 148C gray clay 32 NW confirmation-floor 26.4
149 712412014 149C gray clay 34 NW confirmation-floor 15.2
150 7/24/2014 150C gray clay 36 NW confirmation-floor 24.4
151 712412014 151C gray clay 36 NW confirmation-floor 30.3
152 7/24/2014 152C gray clay 38 NW confirmation-floor 29.9
153 712412014 153C gray clay 25 NW confirmation-floor 14.1
154 7/24/2014 154C* gray clay 35 NW confirmation-floor 30.4
155 712412014 155C gray clay 35 NW confirmation-floor 27.9
156 7/24/2014 156C* gray clay 38 NE confirmation-floor 37.2
157 712412014 157C* gray clay 32 NW confirmation-floor 49

158 7/24/2014 158C* peat 32 NW confirmation-floor 69.2
159 712412014 159C gray clay 13 SW excavation guidance 213.7
160 7/24/2014 160C gray clay 9 SW excavation guidance 171

161 712412014 161C sandy gravel 10 SW excavation guidance 79.8
162 7/24/2014 162C sandy gravel 16 SW excavation guidance 99

163 712412014 163C sandy gravel 8 SW excavation guidance 15.3
164 7/24/2014 164C sandy gravel 10 SW excavation guidance 19

165 712412014 165C sandy gravel 12 SW excavation guidance 24.1
166 7/24/2014 166C sandy gravel 14 SW excavation guidance 13.2
167 7/24/2014 167C sandy gravel 14 SW excavation guidance 21.6
168 7/24/2014 168C sandy gravel 19 SW excavation guidance 53.5
169 7/24/2014 169C sandy gravel 20 SW excavation guidance 38

170 7/24/2014 170C sandy gravel 14 SW excavation guidance 37.5
171 7/24/2014 171C sandy gravel 10 SW excavation guidance 68.1
172 7/24/2014 172C sandy gravel 8 SW excavation guidance 20.8
173 7/24/2014 173C sandy gravel 14 SW excavation guidance 40.3
174 7/24/2014 174C sandy gravel 19 SW confirmation-wall 8.7

175 7/24/2014 175C sandy gravel 24 SW excavation guidance 44.4
176 7/24/2014 176C sandy gravel 15 SW excavation guidance 53.5
177 7/24/2014 177C sandy gravel 24 SW excavation guidance 52.8
178 7/24/2014 178C sandy gravel 10 SW confirmation-wall 6.4

179 7/24/2014 179C sandy gravel 15 SW confirmation-wall 6.8

180 7/24/2014 180C sandy gravel 18 SW confirmation-wall 6.8

181 712412014 181C sandy gravel 19 SW confirmation-wall 10.1
182 7/24/2014 282C sandy gravel 12 SW pre-loading footprint 3.5

183 7/24/2014 283C sandy gravel 12 SW pre-loading footprint 2.8
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Table B2 - Field Screening Results, Test Hole Charlie

2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Number Date PID 1 Soil Type Pepth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
184 7/25/2014 284C sandy gravel 24 NW confirmation-wall 5.6
185 7/25/2014 285C sandy gravel 26 NW confirmation-wall 3.8
186 7/25/2014 286C sandy gravel 32 NW confirmation-wall 7.6
187 7/25/2014 287C* sandy gravel 36 NW confirmation-wall 11.2
188 712512014 288C sandy gravel 36 NW confirmation-wall 8.7
189 7/25/2014 289C sandy gravel 20 SW confirmation-wall 4.1
190 712512014 290C sandy gravel 28 SW confirmation-wall 3.6
191 7/25/2014 291C sandy gravel 29 SW excavation guidance 25.9
192 712512014 292C sandy gravel 24 SW excavation guidance 19.1
193 7/25/2014 293C sandy gravel 22 SW excavation guidance 16.1
194 712512014 294C* sandy gravel 24 SW confirmation-wall 9.7
195 7/25/2014 295C sandy gravel 13 SW excavation guidance 43.2
196 712512014 296C sandy gravel 12 SW excavation guidance 45.9
197 7/25/2014 297C sandy gravel 12 SW excavation guidance 44.2
198 712512014 298C sandy gravel 28 SW confirmation-wall 4.1
199 7/25/2014 299C sandy gravel 30 NW confirmation-wall 4.0
200 712512014 300C sandy gravel 26 NW confirmation-wall 4.6
201 7/25/2014 301C sandy gravel 25 SW confirmation-wall 8.5
202 712512014 302C* sandy gravel 23 SW confirmation-wall 11.3
203 7/25/2014 303C sandy gravel 24 SW confirmation-wall 9.7
204 712512014 304C* sandy gravel 18 SW confirmation-wall 14.6
205 7/25/2014 305C* sandy gravel 15 SW confirmation-wall 15.0
206 712512014 306C gray clay 24 NW confirmation-floor 5.1
207 7/25/2014 307C gray clay 27 NW confirmation-floor 5.6
208 712512014 308C gray clay 30 NW confirmation-floor 3.5
209 7/25/2014 309C gray clay 21 NE confirmation-floor 235.3
210 712512014 310C gray clay 29 NE confirmation-floor 275.4
211 7/25/2014 311C gray clay 28 NE confirmation-floor 33.0
212 712512014 312C gray clay 24 SW confirmation-floor 8.5
213 7/25/2014 313C gray clay 25 NE confirmation-floor 95.8
214 712512014 314C* gray clay 25 NE confirmation-floor 39.2
215 7/25/2014 315C gray clay 24 SW confirmation-floor 101
216 712512014 316C gray clay 26 SW confirmation-floor 20.6
217 7/25/2014 317C gray clay 24 NE confirmation-floor 62.2
218 712512014 318C* gray clay 22 SE confirmation-floor 45.1
219 7/25/2014 319C gray clay 19 SE confirmation-floor 8.9
220 712512014 320C* gray clay 18 SW confirmation-floor 97.1
221 7/25/2014 321C* gray clay 22 SE confirmation-floor 47.9
222 7/25/2014 322C gray clay 20 SE confirmation-floor 60.1
223 7/25/2014 323C* sandy gravel 10 SW post-loading footprint 2.8
224 712512014 324C* sandy gravel 9 SW post-loading footprint 3.7
225 7/26/2014 325C gray clay frozen 28 SW confirmation-floor 2.7
226 7/26/2014 326C gray clay frozen 30 SE confirmation-floor 12.3
227 7/26/2014 327C gray clay frozen 34 NE confirmation-floor 11.0
228 7/26/2014 328C gray clay frozen 34 NE confirmation-floor 23.2
229 7/26/2014 329C* gray clay frozen 34 SW confirmation-floor 50.1
230 712612014 330C* gray clay frozen 37 NE confirmation-floor 94.4
231 7/26/2014 331C* gray clay frozen 31 NE confirmation-floor 52.4
232 7/26/2014 332C sandy gravel 33 NW confirmation-wall 5.7
233 7/26/2014 333C sandy gravel 23 NW confirmation-wall 4.5
234 7/26/2014 334C sandy gravel 28 NW confirmation-wall 3.5
235 7/26/2014 335C sandy gravel 30 NW confirmation-wall 3.5
236 7/26/2014 336C sandy gravel 21 NW confirmation-wall 2.4
237 7/26/2014 337C sandy gravel 21 NE confirmation-wall 3.9
* PID location numbers 182C through 281C were inadvertently skipped. No data were affected.

* indicates a laboratory sample was also collected from this location
PID - photoionization detector (field screening instrument)
ppm - parts per million
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Table B3 - Field Screening Results, Test Hole Dog

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID Soil Type _Depth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
1 7/20/2014 001D gravel with fines 6 NE pre-excavation delineation 0.4
2 7/20/2014 002D gravel with fines 6 NE pre-excavation delineation 0.6
3 7/20/2014 003D gravel with fines 6 NW pre-excavation delineation 0.5
4 7/20/2014 004D gravel with fines 6 NW pre-excavation delineation 0.5
5 7/20/2014 005D gravel with fines 6 SW pre-excavation delineation 0.7
6 7/20/2014 006D gravel with fines 6 SW pre-excavation delineation 0.4
7 7/20/2014 007D gravel with fines 6 SW pre-excavation delineation 16.5
8 7/20/2014 008D gravel with fines 6 NE pre-excavation delineation 0.3
9 7/20/2014 009D* gravel with fines 6 NW pre-excavation delineation 21.1
10 7/20/2014 010D gravel with fines 6 NW pre-excavation delineation 0.6
11 7/20/2014 011D gravel with fines 6 NW pre-excavation delineation 6.1
12 7/20/2014 012D gravel with fines 6 NW pre-excavation delineation 0.4
13 7/20/2014 013D gravel with fines 6 SW pre-excavation delineation 0.5
14 7/20/2014 014D gravel with fines 6 SW pre-excavation delineation 0.3
15 7/23/2014 015D gravel with fines 6 NW pre-excavation delineation 0.9
16 7/23/2014 016D gravel with fines 8 NW pre-excavation delineation 5.9
17 7/23/2014 017D gravel with fines 8 NE pre-excavation delineation 9.0
18 7/23/2014 018D gravel with fines 8 NE pre-excavation delineation 161.2
19 7/23/2014 019D gravel with fines 8 NE pre-excavation delineation 118.1
20 7/23/2014 020D gravel with fines 8 NE pre-excavation delineation 15.5
21 7/23/2014 021D gravel with fines 8 NE pre-excavation delineation 10.1
22 7/23/2014 022D gravel with fines 8 NE pre-excavation delineation 23.0
23 7/23/2014 023D gravel with fines 8 NE pre-excavation delineation 124.9
24 7/23/2014 024D gravel with fines 8 NE pre-excavation delineation 78.9
25 7/23/2014 025D gravel with fines 8 NE pre-excavation delineation 14.5
26 7/23/2014 026D gravel with fines 8 NE pre-excavation delineation 16.6
27 7/23/2014 027D gravel with fines 8 NE pre-excavation delineation 14.3
28 7/23/2014 028D gravel with fines 8 NE pre-excavation delineation 41.0
29 7/23/2014 029D gravel with fines 8 NE pre-excavation delineation 31.1
30 7/23/2014 030D gravel with fines 8 NE pre-excavation delineation 11.7
31 7/23/2014 031D gravel with fines 8 SE pre-excavation delineation 144.3
32 7/23/2014 032D gravel with fines 8 SE pre-excavation delineation 155
33 7/23/2014 033D gravel with fines 8 SW pre-excavation delineation 11.3
34 7/23/2014 034D gravel with fines 8 SW pre-excavation delineation 17.1
35 7/23/2014 035D gravel with fines 8 SW pre-excavation delineation 22.4
36 7/23/2014 036D gravel with fines 8 SE pre-excavation delineation 26.5
37 7/23/2014 037D gravel with fines 8 SE pre-excavation delineation 17.1
38 7/23/2014 038D gravel with fines 8 SE pre-excavation delineation 429.3
39 7/23/2014 039D gravel with fines 8 SE pre-excavation delineation 165.3
40 7123/2014 040D gravel with fines 8 SE pre-excavation delineation 263.1
41 7123/2014 041D* gravel with fines 8 SE pre-excavation delineation 22.5
42 7123/2014 042D gravel with fines 8 SE pre-excavation delineation 40.8
43 7123/2014 043D gravel with fines 8 SW pre-excavation delineation 76.5
44 7/23/2014 044D gravel with fines 8 SW pre-excavation delineation 32.6
45 7123/2014 045D gravel with fines 8 SW pre-excavation delineation 31.1
46 7/23/2014 046D gravel with fines 8 SW pre-excavation delineation 21.4
a7 7123/2014 047D gravel with fines 8 NW pre-excavation delineation 9.9
48 7/23/2014 048D gravel with fines 8 NW pre-excavation delineation 42.8
49 7123/2014 049D gravel with fines 8 SE pre-excavation delineation 10.1
50 7/23/2014 050D gravel with fines 8 SE pre-excavation delineation 12.6
51 7123/2014 051D gravel with fines 8 SE pre-excavation delineation 5.3
52 8/6/2014 052D gravel with fines 6 NE test pit #1 176.9
53 8/6/2014 053D gravel with gray clay 18 NE test pit #1 108.8
54 8/6/2014 054D tan clay 30 NE test pit #1 53.1
55 8/6/2014 055D* gravel with fines 6 NE test pit #2 118.7
56 8/6/2014 056D* gravel with gray clay 18 NE test pit #2 76.6
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Table B3 - Field Screening Results, Test Hole Dog

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID Soil Type _Depth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
57 8/6/2014 057D* tan clay 30 NE test pit #2 109.3
58 8/14/2014 058D* gravel with gray clay 8 SE pre-excavation delineation 110
59 8/14/2014 059D tan clay 8 SE excavation guidance 5.12
60 8/14/2014 060D tan clay 8 SE excavation guidance 61.9
61 8/14/2014 061D gravel with gray clay 12 SE excavation guidance 99.6
62 8/14/2014 062D tan clay 20 SE excavation guidance 385.7
63 8/14/2014 063D gravel with fines 12 SE excavation guidance 25.9
64 8/14/2014 064D gravel with fines 12 SE excavation guidance 147.6
65 8/14/2014 065D gravel with fines 12 SE excavation guidance 750
66 8/14/2014 066D gravel with fines 12 SE excavation guidance 333.6
67 8/14/2014 067D tan clay 24 SE confirmation-floor 50.4
68 8/14/2014 068D* tan clay 24 SE confirmation-floor 47.8
69 8/14/2014 069D tan clay 24 SE confirmation-floor 27.0
70 8/14/2014 070D gravel with fines 12 SE excavation guidance 27.8
71 8/15/2014 071D* gravel with fines 6 NW excavation guidance 1.8
72 8/15/2014 072D gravel with fines 12 SW excavation guidance 9.0
73 8/15/2014 073D gravel with fines 12 SW excavation guidance 8.2
74 8/15/2014 074D* gravel with fines 12 SE excavation guidance 328.6
75 8/15/2014 075D* gravel with fines 12 SE excavation guidance >500
76 8/15/2014 076D gravel with fines 12 SE excavation guidance >500
77 8/16/2014 077D* brown organics with gravel 6 NW pre-loading footprint 2.3
78 8/17/2014 078D gravel with fines 12 SW excavation guidance 2.5
79 8/17/2014 078D gravel with fines 12 SW excavation guidance 141.2
80 8/17/2014 080D gravel with fines 12 SE excavation guidance 399.1
81 8/17/2014 081D tan clay 24 SE confirmation-floor 198.2
82 8/17/2014 082D gravel with fines 12 SE excavation guidance 382.8
83 8/17/2014 083D gravel with fines 12 NE excavation guidance 136.7
84 8/17/2014 084D gravel with fines 12 NE excavation guidance 54.9
85 8/17/2014 085D gravel with clay 18 NE excavation guidance 106.1
86 8/17/2014 086D gravel with clay 18 NE excavation guidance 289.7
87 8/17/2014 087D gravel with fines 6 NE excavation guidance 6.5
88 8/17/2014 088D gravel with fines 12 NE excavation guidance 9.0
89 8/17/2014 089D gravel with fines 12 NE excavation guidance 14.8
90 8/17/2014 090D brown clay 6 NE excavation guidance 18.2
91 8/17/2014 091D gravel with fines 12 NE excavation guidance 17.4
92 8/17/2014 092D gravel with fines 6 NE excavation guidance 40.8
93 8/17/2014 093D gravel with fines 6 NE excavation guidance 37.6
94 8/17/2014 094D gravel with fines 6 NE excavation guidance 13.6
95 8/17/2014 095D gravel with fines 6 NE excavation guidance 95.5
96 8/17/2014 096D* gravel with fines 12 NW excavation guidance 76.8
97 8/17/2014 097D gravel with fines 12 NW excavation guidance 43.1
98 8/17/2014 098D gravel with fines 12 SW excavation guidance 73.9
99 8/17/2014 099D gravel with fines 12 SW excavation guidance 24.9
100 8/17/2014 100D gravel with fines 12 SW excavation guidance 115.7
101 8/17/2014 101D gravel with fines 12 SW excavation guidance 331.1
102 8/17/2014 102D gravel with fines 16 NW excavation guidance 106.5
103 8/17/2014 103D tan clay 16 NW excavation guidance 14.8
104 8/17/2014 104D gravel with fines 12 NW excavation guidance 213.9
105 8/18/2014 105D gravel with fines 8 NW excavation guidance 1.5
106 8/18/2014 106D gravel with fines 12 NW excavation guidance 210.7
107 8/18/2014 107D gravel with fines 12 NW excavation guidance 241.8
108 8/18/2014 108D gravel with fines 12 NW excavation guidance 226.9
109 8/18/2014 109D gray clay 26 NW confirmation-floor 73.7
110 8/18/2014 110D gravel with fines 12 NW excavation guidance 176.5
111 8/18/2014 111D* gravel with fines 12 NW excavation guidance 55.5
112 8/18/2014 112D gravel with fines 12 NE excavation guidance 325.5
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Table B3 - Field Screening Results, Test Hole Dog

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID Soil Type _Depth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
113 8/18/2014 113D gravel with fines 12 NW excavation guidance 13.1
114 8/18/2014 114D gravel with fines 12 NW excavation guidance 145.2
115 8/18/2014 115D gravel with fines 12 NE excavation guidance 446.2
116 8/18/2014 116D gravel with fines 12 NW excavation guidance 152.0
117 8/18/2014 117D gray clay 26 NE confirmation-floor 273.8
118 8/18/2014 118D gravel with fines 12 NE excavation guidance 465.5
119 8/18/2014 119D gravel with fines 12 NW excavation guidance 127.0
120 8/18/2014 120D gravel with fines 12 NW excavation guidance 66.8
121 8/18/2014 121D gravel with fines 12 NW excavation guidance 150.8
122 8/18/2014 122D gravel with fines 12 NW excavation guidance 150.5
123 8/18/2014 123D gravel with fines 12 NW excavation guidance 36.5
124 8/18/2014 124D gravel with fines 12 NW excavation guidance 16.1
125 8/18/2014 125D gravel with fines 12 NW excavation guidance 15.3
126 8/18/2014 126D gravel with fines 12 NW excavation guidance 5.5
127 8/18/2014 127D gravel with fines 12 NE excavation guidance 177.0
128 8/18/2014 128D gravel with fines 12 NE excavation guidance 11.8
129 8/18/2014 129D gravel with fines 12 NE excavation guidance 213.6
130 8/18/2014 130D gravel with fines 12 NE excavation guidance 348.6
131 8/18/2014 131D gravel with fines 12 NE excavation guidance 232.0
132 8/18/2014 132D gravel with fines 12 NE excavation guidance 80.6
133 8/18/2014 133D gravel with fines 12 NE excavation guidance 167.4
134 8/19/2014 134D* gravel with fines 9 NE pre-loading footprint 7.1
135 8/19/2014 135D gravel with fines 12 NE excavation guidance 5.2
136 8/19/2014 136D gravel with fines 12 NE excavation guidance 282.9
137 8/19/2014 137D gravel with fines 12 NE excavation guidance 13.9
138 8/19/2014 138D gravel with fines 12 NE excavation guidance 8.2
139 8/19/2014 139D* gravel with fines 12 NE excavation guidance 132.5
140 8/19/2014 140D gravel with fines 12 NE excavation guidance 46.6
141 8/19/2014 141D gravel with fines 12 NE excavation guidance 10.4
142 8/19/2014 142D gravel with fines 12 NE excavation guidance 133.4
143 8/19/2014 143D gravel with fines 12 NE excavation guidance 51.5
144 8/19/2014 144D gravel with fines 12 NE excavation guidance 14.4
145 8/19/2014 145D gravel with fines 12 NE excavation guidance 9.1
146 8/19/2014 146D gravel with fines 12 NE excavation guidance 20.7
147 8/19/2014 147D gravel with fines 12 NE excavation guidance 107.8
148 8/19/2014 148D gravel with fines 12 NE excavation guidance 129.5
149 8/19/2014 149D gravel with fines 12 NE excavation guidance 46.5
150 8/19/2014 150D gravel with fines 10 NE excavation guidance 124.2
151 8/19/2014 151D gravel with fines 10 NE excavation guidance 10.8
152 8/19/2014 152D gravel with fines 10 NE excavation guidance 35.8
153 8/19/2014 153D* tan clay 24 SW confirmation-floor 86.3
154 8/19/2014 154D tan clay 24 SE confirmation-floor 34.0
155 8/19/2014 155D* tan clay 24 SE confirmation-floor 81.7
156 8/19/2014 156D tan clay 24 SW confirmation-floor 30.0
157 8/19/2014 157D tan clay 24 SW confirmation-floor 18.9
158 8/19/2014 158D tan clay 30 SW confirmation-floor 34.7
159 8/19/2014 159D* tan clay 24 SE confirmation-floor 85.1
160 8/19/2014 160D tan clay 24 SE confirmation-floor 49.9
161 8/19/2014 161D* tan clay 24 SW confirmation-floor 192.7
162 8/19/2014 162D tan clay 24 SW confirmation-floor 32.6
163 8/19/2014 163D tan clay 24 SE confirmation-floor 44.0
164 8/19/2014 164D tan clay 24 SE confirmation-floor 41.2
165 8/19/2014 165D tan clay 24 SW confirmation-floor 41.2
166 8/19/2014 166D tan clay 24 SW confirmation-floor 45.4
167 8/19/2014 167D* tan clay 24 NE confirmation-floor 126.0
168 8/19/2014 168D* tan clay 24 NE confirmation-floor 88.7
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Table B3 - Field Screening Results, Test Hole Dog

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID Soil Type _Depth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
169 8/19/2014 169D* tan clay 24 NE confirmation-floor 361.8
170 8/19/2014 170D tan clay 24 NW confirmation-floor 29.2
171 8/19/2014 171D tan clay 24 NW confirmation-floor 37.2
172 8/19/2014 172D tan clay 24 NE confirmation-floor 20.2
173 8/19/2014 173D* tan clay 24 NE confirmation-floor 91.5
174 8/19/2014 174D* tan clay 24 NE confirmation-floor 128.0
175 8/19/2014 175D tan clay 24 NW confirmation-floor 15.3
176 8/19/2014 176D tan clay 24 NW confirmation-floor 27.2
177 8/19/2014 177D* tan clay 24 NE confirmation-floor 146.0
178 8/19/2014 178D tan clay 24 NE confirmation-floor 40.4
179 8/19/2014 179D tan clay 24 NE confirmation-floor 24.7
180 8/19/2014 180D* tan clay 12 SE confirmation-wall 12.6
181 8/19/2014 181D* tan clay 12 SE confirmation-wall 61.4
182 8/19/2014 182D* tan clay 12 SE confirmation-wall 395.0
183 8/19/2014 183D* tan clay 12 SW confirmation-wall 127.5
184 8/19/2014 184D* tan clay 12 SW confirmation-wall 155
185 8/19/2014 185D* tan clay 12 SW confirmation-wall 16.1
186 8/19/2014 186D tan clay 12 SW confirmation-wall 12.9
187 8/19/2014 187D* tan clay 12 SW confirmation-wall 30.5
188 8/19/2014 188D* gravel with fines 12 NW confirmation-wall 14.5
189 8/19/2014 189D gravel with fines 12 NW confirmation-wall 11.6
190 8/19/2014 190D gravel with fines 12 NW excavation guidance 62.6
191 8/19/2014 191D gravel with fines 12 NW confirmation-wall 10.5
192 8/19/2014 192D gravel with fines 12 NE excavation guidance 214.9
193 8/19/2014 193D gravel with fines 12 NE confirmation-wall 10.1
194 8/19/2014 194D gravel with fines 12 NE excavation guidance 69.0
195 8/19/2014 195D* gravel with fines 12 NE confirmation-wall 30.4
196 8/19/2014 196D gravel with fines 12 NE confirmation-wall 7.9
197 8/19/2014 197D gravel with fines 12 SwW confirmation-wall 8.0
198 8/19/2014 198D gravel with fines 12 SW confirmation-wall 6.1
199 8/19/2014 199D gravel with fines 12 SW confirmation-wall 10.4
200 8/19/2014 200D gravel with fines 12 SW excavation guidance 181.4
201 8/19/2014 201D gravel with fines 12 SW excavation guidance 230.5
202 8/19/2014 202D gravel with fines 12 SW excavation guidance 194.3
203 8/19/2014 203D gravel with fines 12 SW excavation guidance 99.9
204 8/19/2014 204D gravel with fines 12 SW excavation guidance 185.2
205 8/19/2014 205D gravel with fines 12 SW excavation guidance 16.8
206 8/19/2014 206D gravel with fines 12 SW excavation guidance 27.2
207 8/19/2014 207D gravel with fines 12 SW excavation guidance 161.4
208 8/19/2014 208D gravel with fines 12 SW excavation guidance 224.1
209 8/19/2014 209D tan clay 26 SW excavation guidance 40.5
210 8/20/2014 210D gravel with fines 12 SW excavation guidance 11.9
211 8/20/2014 211D* tan clay 24 SW confirmation-floor 36.9
212 8/20/2014 212D gravel with fines 12 NE excavation guidance 187.1
213 8/20/2014 213D gravel with fines 12 NW excavation guidance 240.1
214 8/20/2014 214D gravel with fines 12 NW excavation guidance 97.3
215 8/20/2014 215D* gravel with fines 12 NW confirmation-wall 16.7
216 8/20/2014 216D gravel with fines 12 NW excavation guidance 81.9
217 8/20/2014 217D gravel with fines 12 NW excavation guidance 300.1
218 8/20/2014 218D gravel with fines 12 NW excavation guidance 6.3
219 8/20/2014 219D gravel with fines 12 NW excavation guidance 40.1
220 8/20/2014 220D gravel with fines 12 NW excavation guidance 26.3
221 8/20/2014 221D gravel with fines 12 NW excavation guidance 188.3
222 8/20/2014 222D* gravel with fines 12 NW confirmation-wall 11.4
223 8/20/2014 223D gravel with fines 12 SW excavation guidance 141.3
224 8/20/2014 224D* gravel with fines 12 SW confirmation-wall 18.7
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Table B3 - Field Screening Results, Test Hole Dog

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID Soil Type _Depth Excavation Activity PID Result
Number (inches)| Quadrant (ppm)
225 8/20/2014 225D* tan clay 24 SW confirmation-floor 230.3
226 8/20/2014 226D gravel with fines 12 SW excavation guidance 24.3
227 8/20/2014 227D tan clay 24 SW confirmation-floor 12.5
228 8/20/2014 228D* gravel with fines 12 SW confirmation-wall 12.1
229 8/20/2014 229D gravel with fines 12 SW confirmation-wall 8.1
230 8/20/2014 230D gravel with fines 12 SW confirmation-wall 10.8
231 8/20/2014 231D gravel with fines 12 SW confirmation-wall 7.9
232 8/20/2014 232D gravel with fines 12 SW excavation guidance 232.9
233 8/20/2014 233D gravel with fines 12 SW excavation guidance 150.9
234 8/20/2014 234D* tan clay 24 SW confirmation-floor 22.2
235 8/20/2014 235D gravel with fines 12 NW confirmation-wall 6.7
236 8/20/2014 236D* gravel with fines 12 NW confirmation-wall 12.4
237 8/20/2014 237D* tan clay 24 NW confirmation-floor 55.6
238 8/20/2014 238D* gravel with fines 12 NW confirmation-wall 13.3
239 8/21/2014 239D* brown organics with gravel 6 NW post-loading footprint 3.9
240 8/21/2014 240D* brown organics with gravel 6 NW post-loading footprint 2.6
241 8/21/2014 241D* gravel with fines 6 NE post-loading footprint 6.5
242 8/19/2014 300D gravel with fines 12 NE excavation guidance 60.9
243 8/19/2014 301D gravel with fines 10 NE excavation guidance 37.8
244 8/19/2014 302D gravel with fines 10 NE excavation guidance 12.8

* indicates a laboratory sample was also collected from this location

PID - photoionization detector (field screening instrument)

ppm - parts per million
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Table B4 - Field Screening Results, Test Hole X-1

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Number Date PID . Soil Type .Depth Excavation Activity PID Result
Number (inches) [ Quadrant (ppm)
1 7/20/2014 001X* brown fines 6-8 Center pre-excavation delineation 24.5
2 7/20/2014 002X brown fines 6-8 SE pre-excavation delineation 0.8
3 7/20/2014 003X brown fines 6-8 SE pre-excavation delineation 1.0
4 7/20/2014 004X brown fines 6-8 SW pre-excavation delineation 1.6
5 7/20/2014 005X brown fines 6-8 SW pre-excavation delineation 0.7
6 7/20/2014 006X* brown fines 6-8 SW pre-excavation delineation 7.7
7 7/20/2014 007X brown fines 6-8 NW pre-excavation delineation 1.3
8 7/20/2014 008X brown fines 6-8 NE pre-excavation delineation 152
9 7/20/2014 009X brown fines 6-8 NE pre-excavation delineation 0.4
10 7/20/2014 010X brown fines 6-8 NE pre-excavation delineation 1.7
11 7/20/2014 011X brown fines 6-8 SE pre-excavation delineation 1.0
12 7/20/2014 012X brown fines 6-8 SE pre-excavation delineation 0.7
13 7/20/2014 013X brown fines 6-8 SW pre-excavation delineation 0.9
14 7/20/2014 014X brown fines 6-8 SW pre-excavation delineation 0.9
15 7/20/2014 015X brown fines 6-8 NW pre-excavation delineation 0.7
16 7/20/2014 016X brown fines 6-8 NW pre-excavation delineation 1.1
17 7/20/2014 017X brown fines 6-8 Center pre-excavation delineation 0.4
18 7/20/2014 018X brown fines 6-8 NW pre-excavation delineation 12
19 7/20/2014 019X brown fines 6-8 SE pre-excavation delineation 1
20 7/20/2014 020X brown fines 6-8 SE pre-excavation delineation 75
21 7/20/2014 021X brown fines 6-8 NE pre-excavation delineation 7.9
22 7/20/2014 022X brown fines 6-8 NE pre-excavation delineation 1.1
23 7/20/2014 023X brown fines 6-8 NE pre-excavation delineation 1.2
24 7/20/2014 024X brown fines 6-8 NE pre-excavation delineation 10.4
25 7/20/2014 025X brown fines 6-8 SE pre-excavation delineation 18.1
26 7/20/2014 026X brown fines 6-8 NW pre-excavation delineation 0.5
27 7/20/2014 027X brown fines 6-8 NE pre-excavation delineation 0.5
28 7/20/2014 028X brown fines 6-8 NE pre-excavation delineation 4.7
29 7/20/2014 029X brown fines 6-8 SE pre-excavation delineation 5.5
30 7/20/2014 030X brown fines 6-8 SE pre-excavation delineation 0.4
31 7/20/2014 031X brown fines 6-8 NW pre-excavation delineation 0.6
32 7/20/2014 032X brown fines 6 NE pre-excavation delineation 0.7
33 7/26/2014 LF1* angular rock with fines 6-Jan NW pre-loading footprint 1.6
34 7/26/2014 001X angular rock with fines 22 Center excavation guidance 366.1
35 7/26/2014 002X angular rock with fines 16 Center excavation guidance 301.3
36 7/26/2014 003X angular rock with fines bucket Center excavation guidance 154.7
37 7/26/2014 004X angular rock with fines bucket Center excavation guidance 197.3
38 7/26/2014 005X angular rock with fines bucket Center excavation guidance 131.7
39 7/26/2014 006X angular rock with fines 30 Center excavation guidance 320.1
40 7/26/2014 007X* angular rock with fines 24 Center excavation guidance 65.3
41 7/26/2014 008X angular rock with fines 26 SW excavation guidance 405.3
42 7/26/2014 009X angular rock with fines 26 SW excavation guidance 236.1
43 7/26/2014 010X angular rock with fines 14 SE excavation guidance 46.6
44 7/26/2014 011X angular rock with fines 34 Center excavation guidance 410.1
45 7/26/2014 012X angular rock with fines bucket SE excavation guidance 294.7
46 7/26/2014 013X angular rock with fines 36 Center excavation guidance 155.3
47 7/26/2014 014X angular rock with fines bucket Center excavation guidance 465.7
48 7/26/2014 015X angular rock with fines bucket Center excavation guidance 203.5
49 7/26/2014 016X angular rock with fines 36 SE excavation guidance 213.7
50 7/26/2014 017X angular rock with fines 22 SW excavation guidance 391.6
51 7/26/2014 018X angular rock with fines 14 SW excavation guidance 157.5
52 7/26/2014 019X angular rock with fines 20 SW excavation guidance 341.7
53 7/26/2014 020X angular rock with fines 29 SW excavation guidance 551.9
54 7/26/2014 021X angular rock with fines 30 Center excavation guidance 497.8
55 7/26/2014 022X angular rock with fines bucket SW excavation guidance 329.8
56 7/26/2014 023X angular rock with fines 28 SW excavation guidance 461.4
57 7/26/2014 024X angular rock with fines 18 SW excavation guidance 92.8
58 7/26/2014 025X angular rock with fines 36 SW excavation guidance 478.4
59 7/26/2014 026X angular rock with fines 14 SW excavation guidance 7.9
60 7/26/2014 027X angular rock with fines 14 SW excavation guidance 79.3
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Table B4 - Field Screening Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Number Date PID . Soil Type .Depth Excavation Activity PID Result
Number (inches) | Quadrant (ppm)
61 7/26/2014 028X angular rock with fines 16 SW excavation guidance 5.1
62 7/26/2014 029X angular rock with fines 16 SW excavation guidance 18.6
63 7/26/2014 030X angular rock with fines 16 SW excavation guidance 210.7
64 7/26/2014 031X angular rock with fines 46 SW excavation guidance 467.1
65 7/26/2014 032X angular rock with fines 30 SW excavation guidance 235
66 7/26/2014 033X angular rock with fines 48 Center excavation guidance 576
67 7/26/2014 034X angular rock with fines 48 Center excavation guidance 401.2
68 7/26/2014 035X* angular rock with fines 15 NW excavation guidance 287.1
69 7/26/2014 036X angular rock with fines 14 NW excavation guidance 185
70 7/26/2014 037X angular rock with fines 14 NW excavation guidance 191.9
71 7/26/2014 038X angular rock with fines 48 SE excavation guidance 115
72 7/26/2014 039X angular rock with fines 16 SW excavation guidance 7.1
73 7/26/2014 040X angular rock with fines 28 SW excavation guidance 151.1
74 7/26/2014 041X angular rock with fines 18 SW excavation guidance 6.6
75 7/26/2014 042X angular rock with fines 16 SW excavation guidance 6.6
76 7/26/2014 043X angular rock with fines 16 SW excavation guidance 4.5
77 7/26/2014 044X angular rock with fines 16 SW excavation guidance 4.3
78 7/29/2014 045X angular rock with fines bucket SE excavation guidance 75.7
79 7/29/2014 046X angular rock with fines 16 SW excavation guidance 2.8
80 7/29/2014 047X angular rock with fines bucket SE excavation guidance 174.7
81 7/29/2014 048X angular rock with fines bucket SE excavation guidance 78.1
82 7/29/2014 049X angular rock with fines 30 SW excavation guidance 122.3
83 7/29/2014 050X angular rock with fines 42 SE excavation guidance 67.3
84 7/29/2014 051X angular rock with fines 44 NW excavation guidance 243.1
85 7/29/2014 052X angular rock with fines 46 SW excavation guidance 212.7
86 7/29/2014 053X* angular rock with fines 20 SW excavation guidance 10.4
87 7/29/2014 054X angular rock with fines 42 SW excavation guidance 220.3
88 7/29/2014 055X angular rock with fines 24 SE excavation guidance 2.8
89 7/29/2014 056X angular rock with fines 12 SE excavation guidance 2.2
90 7/29/2014 057X angular rock with fines 12 SE excavation guidance 275
91 7/29/2014 058X angular rock with fines 44 SE excavation guidance >500
92 7/29/2014 059X* angular rock with fines 8 NE pre-loading footprint 2.2
93 7/29/2014 060X angular rock with fines 40 SE excavation guidance >500
94 7/29/2014 061X angular rock with fines 55 NE confirmation-floor 301
95 7/29/2014 062X angular rock with fines 60 SW confirmation-floor >500
96 7/29/2014 063X angular rock with fines 20 SW confirmation-wall 4.7
97 7/29/2014 064X angular rock with fines 20 SW confirmation-wall 8.9
98 7/29/2014 065X angular rock with fines 20 SE excavation guidance 4.5
99 7/29/2014 066X angular rock with fines 36 SW confirmation-wall 6.7
100 7/29/2014 067X angular rock with fines 36 SW confirmation-wall 42.2
101 7/29/2014 068X angular rock with fines 36 SE excavation guidance 135.2
102 7/29/2014 069X angular rock with fines 66 SW confirmation-floor >500
103 7/29/2014 070X angular rock with fines 12 SE confirmation-wall 5.1
104 7/29/2014 071X angular rock with fines 12 SW confirmation-wall 3.6
105 7/29/2014 072X angular rock with fines 30 SE excavation guidance 260.7
106 7/29/2014 073X angular rock with fines 12 SW excavation guidance 6
107 7/29/2014 074X angular rock with fines 12 SW excavation guidance 10.6
108 7/29/2014 075X angular rock with fines 45 Center excavation guidance 185.9
109 7/29/2014 076X angular rock with fines 12 SW excavation guidance 1
110 7/29/2014 077X angular rock with fines 24 Center excavation guidance 262.3
111 7/29/2014 078X angular rock with fines 28 Center excavation guidance >500
112 7/29/2014 079X* angular rock with fines 40 Center excavation guidance >500
113 7/29/2014 080X angular rock with fines 24 Center excavation guidance 211.2
114 7/29/2014 081X angular rock with fines 24 NW excavation guidance 624.9
115 7/29/2014 082X angular rock with fines 24 NW excavation guidance >500
116 7/29/2014 083X angular rock with fines 36 NW excavation guidance >500
117 7/29/2014 084X angular rock with fines 65 NW confirmation-floor 405
118 7/29/2014 085X angular rock with fines 38 NW excavation guidance 312
119 7/29/2014 086X angular rock with fines 36 NE excavation guidance 370.5
120 7/29/2014 087X angular rock with fines 34 NE excavation guidance >500
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2014 Remedial Action
Project Chariot, Cape Thompson, Alaska
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121 7/29/2014 088X angular rock with fines 40 SW excavation guidance >500
122 7/29/2014 089X angular rock with fines 46 SE excavation guidance >500
123 7/29/2014 090X angular rock with fines 40 SE excavation guidance 36.3
124 7/29/2014 091X angular rock with fines 40 SE excavation guidance >500
125 7/29/2014 092X angular rock with fines 46 NW excavation guidance >500
126 7/29/2014 093X angular rock with fines 36 NE excavation guidance >500
127 7/29/2014 094X* angular rock with fines 24 NE excavation guidance 193
128 7/29/2014 095X angular rock with fines 36 NE excavation guidance 291.7
129 7/29/2014 096X angular rock with fines bucket NE excavation guidance 252.3
130 7/29/2014 097X angular rock with fines bucket NE excavation guidance 27.6°
131 7/29/2014 098X angular rock with fines 60 NE confirmation-floor 379.1
132 7/29/2014 099X angular rock with fines 30 NW excavation guidance 310.7
133 7/29/2014 100X angular rock with fines 24 NE excavation guidance 234.3
134 7/29/2014 101X angular rock with fines 24 NE excavation guidance 148.4
135 7/29/2014 102X angular rock with fines 20 NE excavation guidance 7.5
136 7/29/2014 103X* angular rock with fines 20 NE excavation guidance 28.3
137 7/29/2014 104X angular rock with fines 24 NE excavation guidance 2.9
138 7/29/2014 105X angular rock with fines 26 NE excavation guidance 205.2
139 7/29/2014 106X angular rock with fines 24 NE excavation guidance 95.2
140 7/29/2014 107X angular rock with fines 50 NE excavation guidance 500+
141 7/29/2014 108X angular rock with fines 60 NE confirmation-floor 101.7
142 7/29/2014 109X angular rock with fines 64 NE confirmation-floor >500
143 7/29/2014 110X angular rock with fines 68 SE confirmation-floor 400.1
144 7/29/2014 111X angular rock with fines 61 SE confirmation-floor 451.8
145 7/29/2014 112X angular rock with fines 54 NE confirmation-floor 39.6
146 7/29/2014 113X angular rock with fines 24 NE excavation guidance 3.9
147 7/29/2014 114X angular rock with fines 24 SE excavation guidance >500
148 7/29/2014 115X angular rock with fines 24 SE excavation guidance 67.8
149 7/29/2014 116X angular rock with fines 24 SE excavation guidance 423.2
150 7/29/2014 117X angular rock with fines 36 SW excavation guidance >500
151 7/29/2014 118X angular rock with fines 30 SW excavation guidance 209.1
152 7/29/2014 119X angular rock with fines 28 SW excavation guidance 231.8
153 7/29/2014 120X angular rock with fines 48 SW excavation guidance >500
154 7/29/2014 121X angular rock with fines 55 SW excavation guidance 500+
155 7/29/2014 122X* angular rock with fines 20 SW excavation guidance 17.6
156 7/29/2014 123X angular rock with fines 55 SW excavation guidance 275.1
157 7/29/2014 124X angular rock with gray clay 75 SW confirmation-floor >500
158 7/29/2014 125X angular rock with gray clay 60 SW confirmation-floor 383
159 7/29/2014 126X angular rock with fines 60 NW confirmation-floor >500
160 7/29/2014 127X angular rock with fines 28 NE excavation guidance 12.9
161 7/29/2014 128X angular rock with fines 36 NW excavation guidance 390.5
162 7/29/2014 129X angular rock with fines 48 NW excavation guidance 97.2
163 7/29/2014 130X angular rock with fines 36 NW excavation guidance 30.8
164 7/29/2014 131X angular rock with gray clay 64 NW confirmation-floor 391.2
165 7/29/2014 132X angular rock with gray clay 60 NW confirmation-floor 263
166 7/29/2014 133X angular rock with gray clay 44 NW excavation guidance 181.3
167 7/29/2014 134X angular rock with gray clay 24 NW excavation guidance >500
168 7/29/2014 135X angular rock with fines 55 NW excavation guidance 489
169 7/29/2014 136X angular rock with fines 36 NW excavation guidance 41.2
170 7/29/2014 137X angular rock with fines 51 NW excavation guidance 58.5
171 7/29/2014 138X angular rock with fines 26 NW excavation guidance 42.3
172 7/29/2014 139X angular rock with fines 54 NW excavation guidance 202
173 7/29/2014 140X angular rock with fines 25 NW excavation guidance 30.3
174 7/29/2014 141X angular rock with fines 55 NW excavation guidance 85.4
175 7/29/2014 142X angular rock with fines 28 SE excavation guidance 18.8
176 7/29/2014 143X* angular rock with fines 44 SE excavation guidance 97.1
177 7/29/2014 144X angular rock with fines 28 SE excavation guidance 25.2
178 7/29/2014 145X angular rock with fines 54 SE excavation guidance >500
179 7/29/2014 146X angular rock with fines 30 SW excavation guidance 260
180 7/29/2014 147X angular rock with fines 60 SW confirmation-floor >500
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Table B4 - Field Screening Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Number Date PID . Soil Type .Depth Excavation Activity PID Result
Number (inches) | Quadrant (ppm)

181 7/29/2014 148X angular rock with fines 58 SW confirmation-floor 200.4
182 7/29/2014 149X angular rock with fines 60 SW confirmation-floor >500
183 7/29/2014 150X angular rock with fines 52 NW excavation guidance >500
184 7/29/2014 151X angular rock with fines 68 NW confirmation-floor 406.1
185 7/29/2014 152X angular rock with fines 60 SE confirmation-floor 382.2
186 7/29/2014 153X angular rock with fines 63 SE confirmation-floor >500
187 7/30/2014 154X* brown fines 4 NW excavation guidance 5.4
188 7/30/2014 155X angular rock with fines 36 NE excavation guidance 185.4
189 7/30/2014 156X angular rock with fines 36 NE excavation guidance 120.2
190 7/30/2014 157X angular rock with fines 18 NE excavation guidance 11.3
191 7/30/2014 158X* angular rock with clay 60 NW confirmation-floor 451.2
192 7/30/2014 159X angular rock with fines 10 NW excavation guidance 9.9
193 7/30/2014 160X angular rock with fines 60 NW confirmation-floor >500
194 7/30/2014 161X angular rock with fines 60 NW confirmation-floor >500
195 7/30/2014 162X angular rock with fines 60 NW confirmation-floor 520
196 7/30/2014 163X angular rock with fines 55 SW excavation guidance 295
197 7/30/2014 164X angular rock with fines 51 SW excavation guidance 251.9
198 7/30/2014 165X angular rock with fines 66 SW confirmation-floor >500
199 7/30/2014 166X angular rock with fines 24 SW excavation guidance 125.3
200 7/30/2014 167X angular rock with fines 36 SW excavation guidance 137.1
201 7/30/2014 168X angular rock with fines 42 NW excavation guidance >500
202 7/30/2014 169X angular rock with fines 48 NW excavation guidance >500
203 7/30/2014 170X angular rock with fines 55 NW confirmation-floor >500
204 7/30/2014 171X angular rock with fines 52 NW excavation guidance >500
205 7/30/2014 172X angular rock with fines 50 SW excavation guidance 398.7
206 7/30/2014 173X angular rock with fines 55 SW confirmation-floor >500
207 7/30/2014 174X angular rock with fines 50 SW excavation guidance 468.3
208 7/30/2014 175X* angular rock with fines 40 NE confirmation-wall 21.8
209 7/30/2014 176X angular rock with fines 24 SW excavation guidance 225.1
210 7/30/2014 177X angular rock with fines 36 SW excavation guidance 307.3
211 7/30/2014 178X angular rock with fines 55 SW confirmation-floor 468.3
212 7/30/2014 179X angular rock with fines 43 SE excavation guidance >500
213 7/30/2014 180X angular rock with fines 65 SW confirmation-floor >500
214 7/30/2014 181X angular rock with fines 27 SW excavation guidance 237.4
215 7/30/2014 182X angular rock with fines 38 NW excavation guidance 401.7
216 7/30/2014 183X brown fines 6 NW excavation guidance 6
217 7/30/2014 184X angular rock with fines 12 NW excavation guidance 22.4
218 7/30/2014 185X angular rock with fines 29 NW excavation guidance 21.1
219 7/30/2014 186X angular rock with fines 36 NW excavation guidance 17.8
220 7/30/2014 187X* angular rock with fines 48 NW excavation guidance 29.3
221 7/30/2014 188X angular rock with fines 16 NW excavation guidance 21.2
222 7/30/2014 189X brown fines 6 NW excavation guidance 14.0
223 7/30/2014 190X brown fines 6 NW excavation guidance 17.8
224 7/30/2014 191X angular rock with fines bucket NW excavation guidance >500
225 7/30/2014 192X angular rock with fines bucket NW excavation guidance >500
226 7/30/2014 193X* brown fines 6 NW excavation guidance 27.3
227 7/30/2014 194X brown fines 4 NW excavation guidance 13.4
228 7/30/2014 195X angular rock with clay 60 NW confirmation-floor 260.1
229 7/30/2014 196X angular rock with fines 36 NW excavation guidance >500
230 7/30/2014 197X angular rock with clay 60 NW confirmation-floor >500
231 7/30/2014 198X angular rock with clay 60 NW confirmation-floor >500
232 7/30/2014 199X angular rock with fines bucket NW excavation guidance 12.9
233 7/30/2014 200X angular rock with fines bucket NW excavation guidance >500
234 7/30/2014 201X angular rock with fines 40 NW excavation guidance 251
235 7/30/2014 202X angular rock with fines 45 NW excavation guidance 239.5
236 7/30/2014 203X angular rock with fines 34 NW excavation guidance 350.6
237 7/30/2014 204X* angular rock with fines 36 NW excavation guidance 241.2
238 7/30/2014 205X angular rock with fines 60 NW confirmation-floor >500
239 7/30/2014 206X angular rock with fines 50 NW excavation guidance 125
240 7/30/2014 207X angular rock with fines 47 NW excavation guidance >500
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Table B4 - Field Screening Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Number Date PID . Soil Type .Depth Excavation Activity PID Result
Number (inches) | Quadrant (ppm)

241 7/30/2014 208X angular rock with fines 40 NW excavation guidance 95.7
242 7/30/2014 209X angular rock with fines 40 NW excavation guidance 43.3
243 7/30/2014 210X angular rock with fines 62 NW confirmation-floor >500
244 7/30/2014 211X angular rock with fines 30 NW excavation guidance 105.7
245 7/30/2014 212X angular rock with fines 60 NW confirmation-floor >500
246 8/1/2014 213X* angular rock with fines 12 NW excavation guidance 714
247 8/1/2014 214X angular rock with fines 12 NW excavation guidance 51

248 8/1/2014 215X angular rock with fines 12 NW excavation guidance 4.8

249 8/1/2014 216X angular rock with fines 12 NW pre-stockpile footprint 54.3
250 8/1/2014 217X angular rock with fines 12 NW excavation guidance 4.3

251 8/1/2014 218X angular rock with fines 12 NW excavation guidance 4.2

252 8/1/2014 219X angular rock with fines 12 NW excavation guidance 3.9

253 8/1/2014 220X angular rock with fines 12 NW excavation guidance 3.6

254 8/1/2014 221X angular rock with fines 12 NW excavation guidance 22.9
255 8/1/2014 222X* angular rock with fines 12 NW excavation guidance 9.6

256 8/2/2014 223X* brown fines 6 NW excavation guidance 12.1
257 8/2/2014 224X angular rock with fines 44 NW excavation guidance 130.3
258 8/2/2014 225X angular rock with fines 42 NW excavation guidance 19.2
259 8/2/2014 226X angular rock with fines 36 SW confirmation-wall 93.9
260 8/2/2014 227X angular rock with fines 30 NW confirmation-wall 11.6
261 8/2/2014 228X* angular rock with clay 48 NW confirmation-wall 159.9
262 8/2/2014 229X angular rock with clay 48 NW excavation guidance 218.3
263 8/2/2014 230X angular rock with clay 48 NW excavation guidance 288.4
264 8/2/2014 231X angular rock with fines 6 NE pre-stockpile footprint 2.9

265 8/2/2014 232X angular rock with fines 30 NW excavation guidance 174.1
266 8/2/2014 233X angular rock with fines 36 NW excavation guidance 40.4
267 8/2/2014 234X angular rock with clay 40 NW excavation guidance 135.5
268 8/2/2014 235X angular rock with fines 36 NW excavation guidance >500
269 8/2/2014 236X angular rock with fines 48 NW excavation guidance 236.7
270 8/2/2014 237X angular rock with fines 50 NE excavation guidance 200.3
271 8/2/2014 238X angular rock with fines 45 NW excavation guidance 20.1
272 8/2/2014 239X angular rock with fines 60 NE confirmation-floor 326.9
273 8/2/2014 240X angular rock with clay 56 NE excavation guidance 184.2
274 8/2/2014 241X angular rock with clay 52 SW excavation guidance 152.9
275 8/2/2014 242X angular rock with clay 60 SW confirmation-floor >500
276 8/2/2014 243X brown fines 6 SE excavation guidance 13.1
277 8/2/2014 244X angular rock with fines 36 SE excavation guidance 391

278 8/2/2014 245X angular rock with fines 30 SE excavation guidance 228.1
279 8/2/2014 246X angular rock with fines 48 SE excavation guidance 289.7
280 8/2/2014 247X* angular rock with fines 40 SE excavation guidance >500
281 8/2/2014 248X angular rock with clay 54 SE confirmation-floor >500
282 8/2/2014 249X* brown fines 6 SE pre-stockpile footprint 24.2
283 8/2/2014 250X angular rock with fines 12 SE excavation guidance >500
284 8/2/2014 251X angular rock with fines 14 SE excavation guidance 328.4
285 8/2/2014 252X angular rock with fines 14 SE excavation guidance 24.2
286 8/2/2014 253X angular rock with fines bucket SE excavation guidance >500
287 8/2/2014 254X angular rock with fines bucket SE excavation guidance >500
288 8/2/2014 255X angular rock with fines 48 SE excavation guidance >500
289 8/2/2014 256X angular rock with fines bucket SE excavation guidance >500
290 8/2/2014 257X angular rock with fines bucket SE excavation guidance 56.1
291 8/2/2014 258X angular rock with clay 60 SE confirmation-floor >500
292 8/2/2014 259X angular rock with fines 36 SE excavation guidance 394.3
293 8/2/2014 260X angular rock with fines 38 SE excavation guidance 124

294 8/2/2014 261X angular rock with fines 32 SE excavation guidance 57.1
295 8/2/2014 262X angular rock with fines 32 SE excavation guidance 393

296 8/2/2014 263X angular rock with fines 32 SE excavation guidance 25.9
297 8/2/2014 264X angular rock with fines 32 SE excavation guidance 16.3
298 8/2/2014 265X angular rock with fines 32 SE excavation guidance 395

299 8/2/2014 266X angular rock with fines 32 SE excavation guidance 488.2
300 8/2/2014 267X* angular rock with fines 24 SE excavation guidance 8.2
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Table B4 - Field Screening Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

Number Date PID . Soil Type .Depth Excavation Activity PID Result
Number (inches) | Quadrant (ppm)

301 8/2/2014 268X angular rock with fines 36 SE excavation guidance 365.3
302 8/2/2014 269X* angular rock with fines 48 SE excavation guidance 142.1
303 8/2/2014 270X angular rock with fines 53 SE confirmation-floor 207.0
304 8/2/2014 271X angular rock with fines 48 SE excavation guidance 153.0
305 8/2/2014 272X angular rock with fines 48 SE excavation guidance 231.1
306 8/2/2014 273X angular rock with fines 43 SE excavation guidance 14.3
307 8/2/2014 274X angular rock with fines 53 SE excavation guidance 319.9
308 8/2/2014 275X angular rock with fines 53 SE excavation guidance 437.3
309 8/2/2014 276X angular rock with fines bucket SE excavation guidance 32.7
310 8/2/2014 277X angular rock with fines bucket SE excavation guidance 32.5
311 8/2/2014 278X angular rock with fines 40 SE excavation guidance 395.2
312 8/2/2014 279X angular rock with fines 48 SE excavation guidance 334

313 8/2/2014 280X angular rock with fines 50 SW confirmation-floor 17.5
314 8/2/2014 281X angular rock with fines 15 SW excavation guidance 248

315 8/2/2014 282X angular rock with fines 40 SW excavation guidance 39.8
316 8/4/2014 283X* brown fines 6 SW pre-loading footprint 9.3

317 8/4/2014 284X angular rock with fines 18 SW excavation guidance 389.9
318 8/4/2014 285X angular rock with fines 24 SE confirmation-wall 3.1

319 8/4/2014 286X angular rock with fines bucket SE excavation guidance 15.8
320 8/4/2014 287X angular rock with clay 60 SE confirmation-floor 220.1
321 8/4/2014 288X angular rock with fines 36 SE confirmation-wall 5.0

322 8/4/2014 289X angular rock with fines 36 SE confirmation-wall 4.4

323 8/4/2014 290X* angular rock with fines 36 SE confirmation-wall 7.1

324 8/4/2014 291X* angular rock with clay 60 SE confirmation-floor >500
325 8/4/2014 292X angular rock with fines 48 SE excavation guidance 389.1
326 8/4/2014 293X angular rock with fines 40 SE excavation guidance >500
327 8/4/2014 294X angular rock with fines 52 SE confirmation-floor 19.5
328 8/4/2014 295X angular rock with fines 50 SE excavation guidance >500
329 8/4/2014 296X angular rock with fines 48 SE confirmation-wall 53.6
330 8/4/2014 297X angular rock with fines 50 SE confirmation-floor 26.9
331 8/4/2014 298X angular rock with fines 50 SE confirmation-floor 184.2
332 8/4/2014 299X angular rock with fines 18 SE confirmation-wall 56.1
333 8/4/2014 300X angular rock with fines 50 SE confirmation-floor 92.3
334 8/4/2014 301X angular rock with fines 53 SE confirmation-floor 337.0
335 8/4/2014 302X angular rock with fines 58 SE confirmation-floor 310.1
336 8/4/2014 303X angular rock with fines 53 SE confirmation-wall 49.0
337 8/4/2014 304X angular rock with fines 42 SE confirmation-wall 74.4
338 8/4/2014 305X angular rock with fines 40 SE confirmation-wall 37.1
339 8/4/2014 306X angular rock with fines 56 SE confirmation-wall 51.5
340 8/4/2014 307X angular rock with fines 48 SE confirmation-wall 65.6
341 8/4/2014 308X angular rock with fines 36 SE confirmation-wall 31.1
342 8/4/2014 309X angular rock with fines 50 SE confirmation-wall 25.9
343 8/4/2014 310X* brown fines 6 SW pre-stockpile footprint 7.7

344 8/4/2014 311X* brown fines 6 SW pre-loading footprint 3.1

345 8/4/2014 312X angular rock with fines 50 SW excavation guidance 231.1
346 8/4/2014 313X angular rock with fines 32 SW excavation guidance 2.4

347 8/4/2014 314X angular rock with clay 48 SW excavation guidance >500
348 8/4/2014 315X angular rock with fines 24 SW confirmation-wall 16.6
349 8/4/2014 316X angular rock with fines 40 SW confirmation-wall 8.5

350 8/4/2014 317X angular rock with fines 24 SW confirmation-wall 5.1

351 8/4/2014 318X angular rock with fines 30 SW excavation guidance 384.3
352 8/4/2014 319X angular rock with fines 42 SW excavation guidance 389.7
353 8/4/2014 320X angular rock with fines 45 SW excavation guidance 144.0
354 8/4/2014 321X angular rock with fines 38 SW excavation guidance 241.7
355 8/4/2014 322X angular rock with fines 40 SW excavation guidance 324.2
356 8/4/2014 323X angular rock with fines 36 SW confirmation-wall 8.8

357 8/4/2014 324X angular rock with fines 53 NW confirmation-floor 288.1
358 8/4/2014 325X angular rock with fines 42 NW confirmation-wall 56.6
359 8/4/2014 326X angular rock with fines 42 NW confirmation-wall 15.5
360 8/4/2014 327X* angular rock with fines 48 NW confirmation-wall 39.9
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Table B4 - Field Screening Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

PID . Depth [Excavation L PID Result
Number Date 1 Soil Type . P Activity
Number (inches) | Quadrant (ppm)
361 8/4/2014 328X angular rock with fines 48 NW confirmation-wall 49.7
362 8/5/2014 329X angular rock with clay 58 NW confirmation-floor 399
363 8/5/2014 330X angular rock with clay 60 NW confirmation-floor 87.2
364 8/5/2014 331X angular rock with clay 64 NW confirmation-floor 386
365 8/5/2014 332X angular rock with clay 64 NW confirmation-floor 710.3
366 8/5/2014 333X angular rock with clay 64 NW confirmation-floor 281.4
367 8/5/2014 334X* angular rock with clay 62 SW confirmation-floor 998.7
368 8/5/2014 335X angular rock with clay 60 SW confirmation-floor 640.1
369 8/5/2014 336X* angular rock with clay 65 NE confirmation-floor 983.4
370 8/5/2014 337X angular rock with clay 65 NW confirmation-floor 588.6
371 8/5/2014 338X* angular rock with clay 66 SW confirmation-floor 1196
372 8/5/2014 339X angular rock with clay 62 SW confirmation-floor 648.0
373 8/5/2014 340X angular rock with clay 54 NE confirmation-floor 796.3
374 8/5/2014 341X* angular rock with clay 70 SE confirmation-floor 1616
375 8/5/2014 342X* angular rock with clay 68 SW confirmation-floor 1120
376 8/5/2014 343X angular rock with clay 62 SW confirmation-floor 469.2
377 8/5/2014 344X angular rock with clay 62 SE confirmation-floor 807.3
378 8/5/2014 345X* angular rock with clay 60 SE confirmation-floor 1105
379 8/5/2014 346X angular rock with clay 58 SW confirmation-floor 818.8
380 8/5/2014 347X angular rock with clay 63 SE confirmation-floor 701.4
381 8/5/2014 348X* angular rock with fines 62 SE confirmation-floor 1547
382 8/5/2014 349X* angular rock with fines 58 SE confirmation-floor 1213
383 8/5/2014 350X angular rock with fines 64 SE confirmation-floor 647.2
384 8/5/2014 351X angular rock with fines 62 SE confirmation-floor 387.1
385 8/5/2014 352X angular rock with fines 58 SE confirmation-floor 356.0
386 8/5/2014 353X* angular rock with fines 63 SE confirmation-floor 527.8
387 8/5/2014 354X angular rock with fines 62 SE confirmation-floor 176.1
388 8/5/2014 355X angular rock with fines 48 NW confirmation-sidewall 90.3
389 8/5/2014 356X* angular rock with fines 48 NW confirmation-sidewall 159.6
390/391 8/5/2014 357X* angular rock with fines 36/48 NW confirmation-sidewall 33.5/381.4
392/393 8/5/2014 358X* angular rock with fines 36/48 NE confirmation-sidewall 34.7/365.5
394 8/5/2014 359X* angular rock with fines 48 NE confirmation-sidewall 148.1
395/396 8/5/2014 360X* angular rock with fines 36/48 SE confirmation-sidewall 29.9/392.7
397 8/5/2014 361X angular rock with fines 48 SE confirmation-sidewall 48.9
398 8/5/2014 362X angular rock with fines 48 SE confirmation-sidewall 71.0
399 8/5/2014 363X* angular rock with fines 48 SE confirmation-sidewall 208.2
400 8/5/2014 364X* angular rock with fines 48 SE confirmation-sidewall 167.4
401 8/5/2014 365X angular rock with fines 48 SE confirmation-sidewall 60.2
402/403 8/5/2014 366X* angular rock with fines 36/48 SW confirmation-sidewall 20.0/349.4
404 8/5/2014 367X angular rock with fines 48 SW confirmation-sidewall 64.3
405 8/5/2014 368X angular rock with fines 48 SW confirmation-sidewall 370.1
406 8/5/2014 369X angular rock with fines 48 NW confirmation-sidewall 426.0
407 8/5/2014 370X angular rock with fines 48 NW confirmation-sidewall 632.4
408 8/5/2014 371X angular rock with fines 48 NW confirmation-sidewall 650.6
409 8/5/2014 372X* angular rock with fines 12 SE stockpile 304.3
410 8/5/2014 373X angular rock with fines 12 SE stockpile 93.0
411 8/5/2014 374X angular rock with fines 12 SE stockpile 27.6
412 8/5/2014 375X angular rock with fines 12 SE stockpile 81.9
413 8/5/2014 376X angular rock with fines 12 SE stockpile 193.0
414 8/5/2014 377X angular rock with fines 12 SE stockpile 14.3
415 8/5/2014 378X* angular rock with fines 12 SE stockpile 16.8
416 8/5/2014 379X angular rock with fines 12 SE stockpile 16.2
417 8/5/2014 380X angular rock with fines 12 SE stockpile 14.7
418 8/5/2014 381X angular rock with fines 12 SE stockpile 13.6
419 8/12/2014 382X* angular rock with fines 6 SW confirmation-sidewall (368X 343.9
420 8/12/2014 383X* angular rock with fines 6 NW confirmation-sidewall (369X 548.8
421 8/12/2014 384X* angular rock with fines 6 NW confirmation-sidewall (370X 427.7
422 8/12/2014 385X* angular rock with fines 6 NW confirmation-sidewall (371X 712.0
423 8/16/2014 386X* brown fines 6 NE post-loading footprint 3.8
424 8/16/2014 387X* brown fines 6 SE post-stockpile footprint 8.9
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Table B4 - Field Screening Results, Test Hole X-1
2014 Remedial Action
Project Chariot, Cape Thompson, Alaska

PID . Depth |Excavation L PID Result
Number Date Number: Soil Type (inches)| Quadrant Activity (opm)
425 8/16/2014 388X* brown fines 6 NW post-loading footprint 4.5
426 8/16/2014 389X* brown fines 6 SE post-stockpile footprint 5.9
427 8/16/2014 390X* brown fines 6 SE post-loading footprint 5.2
428 8/16/2014 391X* brown fines 6 SE post-loading footprint 6.2
429 8/16/2014 392X* brown fines 6 NE post-stockpile footprint 4.5
430 8/16/2014 393X* brown fines 6 NW post-stockpile footprint 1.3
431 8/16/2014 394X* brown fines 6 NW post-loading footprint 0.6
432 8/16/2014 395X* brown fines 6 NW post-stockpile footprint 2.2
433 8/16/2014 396X* angular rock with clay 6 Center confirmation-floor 1136

* The first 32 PID location numbers (001X through 031X) were inadvertently duplicated. Both sets of results are presented.
2 The PID result was from soil in bucket - no sample was placed in bag.
* indicates a laboratory sample was also collected from this location
PID - photoionization detector (field screening instrument)
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LIST OF ACRONYMS AND ABBREVIATIONS

AAC
ADEC
ADS
BTEX
°C
ccv
CDQR
coc
DL
DoD
DQO
DRO
ELAP
EPA
FES
GRO
LCS/LCSD
LOD
LOQ
mg/kg
MS/MSD
ND
PAH
PMP
ppm
QC
QSM
RA
RCRA
RPD
RRO
SDG
SGS
SIM
TAH
TAgH
TCLP
USACE
VOC

Alaska Administrative Code

Alaska Department of Environmental Conservation
Arctic Data Services, LLC

benzene, toluene, ethylbenzene, and total xylenes
degrees Celsius

continuing calibration verification

Chemical Data Quality Review

chain-of-custody

detection limit

Department of Defense

data quality objectives

diesel range organics

Environmental Laboratory Accreditation Program
Environmental Protection Agency

Fairbanks Environmental Services

gasoline range organics

laboratory control sample/laboratory control sample duplicate

limit of detection

limit of quantitation

milligrams per kilogram

matrix spike/matrix spike duplicate
non-detect

polycyclic aromatic hydrocarbons
Pipeline Milepost

parts per million

quality control

Quiality Systems Manual

Remedial Action

Resource Conservation and Recovery Act
relative percent difference

residual range organics

Sample Data Group

SGS-North America Inc.

Select lon Monitoring

Total Aromatic Hydrocarbons

Total Aqueous Hydrocarbons
Toxicity Characteristic Leaching Procedure
U.S. Army Corps of Engineers
volatile organic compound

Fairbanks Environmental Services
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1.1

1.0 INTRODUCTION

This Chemical Data Quality Review (CDQR) presents the findings of data quality review of soil and
casing water samples collected by Fairbanks Environmental Services (FES) during the June 2014
initial delineation and the July - August 2014 Remedial Action (RA) at the Project Chariot site, Cape
Thompson, Alaska. All documents cited in the CDQR are listed in Section 4.

Arctic Data Services, LLC (ADS), on behalf of FES, performed a data quality review of project and
quality control (QC) data in order to assess whether analytical data met data quality objectives
(DQOs) and were acceptable for use. The project data were reviewed for deviations to the
requirements presented in the Final 2014 Remedial Action Work Plan (FES, 2014), Alaska
Department of Environmental Conservation (ADEC) Technical Memo 06-002, and the Department
of Defense (DoD) Quality Systems Manual (QSM), Version 4.2. The review included evaluation of
the following: sample collection and handling, holding times, blanks (to assess cross-
contamination), project sample and laboratory QC sample duplicates (to assess precision),
laboratory control samples (LCSs) and sample surrogate recoveries (to assess accuracy), and
matrix spike (MS) recoveries and relative percent differences (RPD) between MS and matrix spike
duplicate (MSD) samples (to assess matrix effects). Calibration curves, continuing calibration
verification (CCV) recoveries, internal standard response, chromatograms, and other instrument-
level QC were not reviewed; however, issues pertaining to these QC elements identified in the case
narrative are discussed in the ADEC Laboratory Data Review Checklists. Quality control deviations
that do not impact data quality (e.g., high LCS recovery associated with non-detect results) are not
discussed in this CDQR. More detailed data quality descriptions are reported in the ADEC
Laboratory Data Review Checklists, which are included at the end of Appendix C.

Soil-sample limits of detection (LODs) were compared to the relevant Method One (gravel pad) or
Method Two (native tundra) soil cleanup levels presented in Title 18 Alaska Administrative Code
(AAC) 75 for petroleum hydrocarbons, and to the most stringent Method Two, Table B1 Arctic
Zone soil cleanup levels for other analytes. Water-sample LODs were compared to surface water
criteria presented in 18 AAC 70.

Soil and casing water sample data quality are discussed in Sections 2 and 3, respectively. Data that
did not meet acceptance criteria have been described and the associated samples and data-quality
implications or qualifications are summarized.

Analytical Methods and Data Quality Objectives

The analytical methods and DQOs used for this review were presented in the Work Plan (FES,
2014). The DQOs represent the minimum acceptable QC limits and goals for analytical
measurements and are used as comparison criteria during data quality review to determine both
the quality and usability of the analytical data. The following tables summarize the DQO goals for
surface water and soil samples, respectively. Note that only those analytes included in the Work
Plan are listed; there were no project-specific DQOs for other analyses that were added following
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issuance of the Work Plan. For these analyses, method-specific DQOs or laboratory control limits
were used to evaluate data quality.

Summary of Data Quality Objectives for Soil Samples

Parameter Preparation | Analytical Limit of Precision | Accuracy | Completeness
Method Method Detection (%RPD) (%0) (%0)
- —— ——————————— — |
DRO 35508 AK102 10 mg/kg 20 75-125 90
RRO 35508 AK103 10 mg/kg 20 60-120 90
0.0002 — Analyte
BTEX (TCLP) 1311 8260B 0.001 mg/L 20 specific® 90
RCRA Metals (TCLP) 1311 6020A 0.021592_0.5 30 80-120 90

& — Benzene (75-125%), Toluene (70-125%), Ethylbenzene (75-125%), m,p-Xylenes (80-125%), o-Xylene (75-125%).
BTEX — Benzene, Toluene, Ethylbenzene, and Xylenes; DRO — Diesel Range Organics; RRO — Residual Range Organics;
TCLP — Toxic Characteristic Leaching Procedures; mg/kg — milligrams per kilogram; RPD — relative percent difference

Summary of Data Quality Objectives for Water Samples

. . Limit of .
Preparation | Analytical . Precision Accuracy Completeness
Parameter Detection
(o) O, O,
Method Method (ma/L) (26RPD) (%0) (%0)
_—_— |

GRO 5030B AK101 0.05 20 60-120 90
0.0002- Analyte

BTEX 5030B 8260B 0.001 30 specific® 90
0.000025- Analyte

PAHs 3520C 8270D SIM 0.00005 30 specific® 90

% — Benzene (80-120%), Toluene (75-120%), Ethylbenzene (75-125), m,p-Xylenes (75-130%), o-Xylene (80-120%), 1,2-
DCA (70-130%)

¢ — The analyte-specific LODs, precisions, and accuracies are presented in the 2014 Work Plan.

BTEX — Benzene, Toluene, Ethylbenzene, and Xylenes; GRO — Gasoline Range Organics; RPD — relative percent difference;
SIM — Select lon Monitoring; mg/L — milligrams per liter

The six DQO categories evaluated during this review were accuracy, precision, representativeness,
comparability, sensitivity, and completeness.

e Accuracy measures the correctness, or the closeness, between the true value and the quantity
detected. It is measured by calculating the percent recovery of known concentrations of spiked
compounds that were introduced into the appropriate sample matrix. Surrogate, LCS, and MS
sample recoveries were used to measure accuracy for this project. LCS and surrogate recovery
criteria are defined in the QSM.

e Precision measures the reproducibility of repetitive measurements. It is measured by
calculating the RPD between duplicate samples. Laboratory duplicate samples, field duplicate
samples, MS and MSD pairs, and LCS and laboratory control sample duplicate (LCSD) pairs
were used to measure precision for this project. LCS/LCSD precision criteria are defined in the
QSM and field duplicate precision criteria are defined in the ADEC Laboratory Data Review
Checklist (water: 30%; soil: 50%).

e Representativeness describes the degree to which data accurately and precisely represents site
characteristics.
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1.2

1.3

e Comparability describes whether two data sets can be considered equivalent with respect to
the project goal.

e  Sensitivity describes the lowest concentration that the analytical method can reliably
guantitate, and is evaluated by verifying that the detected results and/or LODs meet the
applicable cleanup levels.

e Completeness describes the amount of valid data obtained from the sampling event(s). It is
calculated as the percentage of valid measurements compared to the total number of
measurements. The completeness goal for this project was set at 90%.

In addition to these criteria for the six DQOs described above, sample collection and handling
procedures and blank samples were reviewed to ensure overall data quality. Sample collection
forms were reviewed by FES to verify that representative samples were collected and samples
were properly preserved and were without headspace (if applicable). Sample handling was
reviewed to assess parameters such as chain-of-custody (COC) documentation, the use of
appropriate sample containers and preservatives, shipment cooler temperature, and method-
specified sample holding times. Blank samples were analyzed to detect potential field or laboratory
cross-contamination. Each of these parameters contributes to the general representativeness and
comparability of the project data. Combining evaluation of the above-mentioned parameters leads
to a determination of the overall project-data completeness.

Data Qualifiers

Table B2 (below) outlines general flagging criteria used for this project, to indicate QC deficiencies.
Data were qualified pursuant to findings determined in the review of project data.

Data Qualifier Definitions

Qualifier Definition

Analytical result is considered an estimated value because the concentration is less than the

) laboratory LOQ.

Analytical result is considered an estimated value (N-unknown bias, H-high bias, L-low bias)

MN, MH, ML L
due to matrix interference.

Analytical result is considered a high estimated value due to contamination present in a related
blank sample.

Analytical result is considered an estimated value (N-unknown bias, H-high bias, L-low bias)
due to a related quality control failure.

QN, QH, QL

R Analytical result is rejected and is not suitable for project use.

LOQ - limit of quantitation

Summary of Soil Samples

A total of 180 primary soil samples were collected during the course of the project. Of these, 58
were collected from gravel-pad soils, and 122 were collected from native tundra soils. In addition
to these primary samples, 22 field-duplicate samples were submitted. Additional volume was
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1.4

submitted for seven samples for MS/MSD analysis, from a variety of locations throughout the site.
One trip blank was submitted for volatile analysis in sample delivery group (SDG) 1143866. Soil
samples were analyzed by one or more of the following analytical methods:

e Gasoline range organics (GRO) by Alaska (AK) Method 101

e Diesel range organics (DRO) by AK Method 102

e Residual range organics (RRO) by AK Method 103

e U.S. Environmental Protection Agency (EPA) Toxic Characteristic Leaching Procedure (TCLP)
Preparation Method 1311 for analysis of:
0 Resource Conservation and Recovery Act (RCRA) Metals by EPA Method SW6020A
0 Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) by EPA Method SW8260B

e Polychlorinated Biphenyls (PCBs) by EPA Method SW8082A

e Volatile Organic Compounds (VOCs) by EPA Method SW8260B

e Semi-Volatile Organic Compounds (SVOCs) by EPA Method SW8270D

Additionally, select soil samples from tundra locations were analyzed for DRO and RRO following
silica-gel cleanup, in order to differentiate between biogenic and petroleum sources.

All project and QC samples were analyzed by SGS North America, Inc. (SGS) of Anchorage, Alaska.
The laboratory is approved by the State of Alaska through the Contaminated Sites Program and is
certified through the DoD Environmental Laboratory Accreditation Program (ELAP) for the methods
listed above (as applicable).

Soil samples were shipped in 12 SDGs and assigned the SGS report numbers 1143274, 1143374,
1143333, 1143385, 1143960, 1143470, 1143517, 1143634, 1143815, 1143866, 1142724, and
1144035. Sample tracking tables (Tables 6-1, 7-1, 8-1, 9-1, and 10-1) and analytical results tables
(Tables 6-2, 7-2, 7-3, 8-2, 8-3, 8-4, 9-2, 9-4, 9-5, 10-2, 10-3, 10-4, 10-5, and 10-6) are included in
the report.

Summary of Water Samples

Water samples were collected from the casing of test holes Able, Baker, Charlie, and Dog (X-1 was
dry) before and after treatment by granular activated carbon (GAC) and discharge to the ground
surface. Additionally, one rinsate sample was collected for the stainless steel probe used to collect
soil samples from the floor of excavation for test-hole Charlie; data quality implications related to
the rinsate sample are discussed in Section 2.3, as it is relevant to soil data quality. One water trip
blank sample was submitted for volatile analysis. Water samples were analyzed by one or more of
the following analytical methods:

e GRO by Alaska (AK) Method 101

e Polynuclear aromatic hydrocarbons (PAHs) by Environmental Protection Agency (EPA) Method
SW8270D-Select lon Monitoring (SIM)
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e Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) by EPA Method SW8260B

All project and QC samples were analyzed by SGS of Anchorage, Alaska. The laboratory is approved
by the State of Alaska through the Contaminated Sites Program and is certified through the DoD
ELAP for the methods listed above (as applicable).

Casing water samples were submitted along with soil samples in SDG 1143274. The rinsate sample
was submitted along with soil samples in SDG 1143385; as noted above, this sample is addressed
with soil-sample results in Section 2.3. Sample tracking tables (Table 4-3) and analytical results
tables (Tables 4-2 and 4-4) are included in the report.
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2.0 SOIL SAMPLE DATA QUALITY REVIEW

2.1

2.2

This section presents the findings of the data quality review and the resulting data qualifications
for soil samples. Samples were analyzed by SGS and are included in twelve SDGs (1143274,
1143374, 1143333, 1143385, 1143960, 1143470, 1143517, 1143634, 1143815, 1143866,
1142724, and 1144035).

Sample Collection

Soil samples were collected using disposable stainless-steel spoons, with the exception of samples
collected from the base of excavation of test-hole Charlie where a stainless-steel core sampler was
used. A rinsate sample was collected following decontamination of the core sampler to check for
potential cross-contamination; the rinsate sample is discussed further in Section 2.3. There was
one sample collection anomaly:

VOC sample 14PCX010SO was not preserved with methanol in the field. VOC analysis on a
highly contaminated soil sample from Test Hole X-1 was requested by the ADEC (to investigate
the pungent odor), and the analysis was added after the sample had been submitted to the
laboratory. The VOC sample was extracted by the laboratory several days after collection, and
consequently the detected results are low biased and were qualified QL, and non-detected
results were rejected (R). A new sample kit was ordered, and a representative VOC sample
was collected in duplicate (samples 14PCX076SO/14PCX077S0) using proper preparation
techniques. Results from sample pair 14PCX076S0O/14PCX077S0 should be used to evaluate
site conditions at the Test Hole X-1 site.

Sample Handling

The evaluation of proper sample handling procedures include verification of the following: correct
COC documentation, appropriate sample containers and preservatives, cooler temperatures
maintained at 4 degrees Celsius (°C) (£2°C), and sample analysis within method-specified holding
times. Cooler temperatures below the acceptable temperature range were not considered to have
affected soil-sample results. The following discrepancies were noted in the data packages:

Documentation Discrepancies

Seven sample names were incorrect on the COC for SDG 1143960. The sample names were
corrected in an e-mail to the laboratory, and the corrections reflected in a revised laboratory
report. Also, sample times for 10 samples were not included on the COC; sample times were
transcribed from sample bottles. Data quality and usability were not affected by these
discrepancies.

For SDG 1144035, the matrix indicated on the COC was water, but the samples in this SDG
were soil. The laboratory identified the error; data quality and usability was not affected by
this discrepancy.
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2.3

Temperature, Preservation, and Sample-Condition Discrepancies

e The cooler for SDG 1142724 was received with its temperature blank measuring 7.1 °C, above
the acceptable temperature range of 2 °C to 6 °C. Results for all samples in this SDG are
considered effected and qualified ‘QL’ indicating the potential low bias.

e The jar for sample 14PCC013SO was received broken in SDG 1143274; the sample was
transferred to a new jar for storage. The DRO/RRO results for this sample are considered
estimated, biased low (flagged ‘QL") due to potential loss of analyte during shipment.

Blanks

Method blanks, trip blanks, and equipment blanks were utilized to detect potential cross-
contamination of project samples. Method blanks assess laboratory cross-contamination. Trip
blanks assess field, shipment, and storage cross-contamination. Equipment blanks assess cross-
contamination due to contact with reusable sampling equipment. Blank contamination that did not
affect project data is not listed below but is addressed in the ADEC checklists.

Method Blanks

No analytes were detected above limits of quantitation (LOQs) in the method blanks. However,
there were several method blank detections below the LOQ. The following samples had analyte
detections within ten times the method blank concentration and were qualified (B) to indicate
potential laboratory contamination.

e DRO result for rinsate sample 14PCC043S0O (SDG 1143385).

e RRO results for soil samples 14PCX008SO, 14PCX012S0, 14PCX011S0O, 14PCX013S0, and
14PCX015S0 (SDG 1143470) and 14PCX076S0 (SDG 1143866).

e RRO by silica-gel cleanup for soil sample 14PCX054S0O (SDG 1143634).

Impact to data usability is minor as the affected results are two to three orders of magnitude
below the relevant soil cleanup levels.

Trip Blanks

One solid-matrix (soil) trip blank was submitted for GRO and VOC analysis with soil samples in SDG
1143866. No analytes were detected in the trip blank.

Equipment Blanks

Rinsate (equipment blank) sample 14PCC043S0O was submitted in SDG 1143385. The equipment

blank was collected by pouring distilled water over the stainless steel core sampler used to collect
soil samples from the base of excavation at test-hole Charlie. The equipment blank was analyzed

for the same methods as the soil samples (DRO and RRO).

DRO and RRO were detected in the rinsate sample below the LOQ. The DRO result was associated
with a method-blank detection, and is considered attributable to laboratory-based contamination,
as discussed above. RRO results for corresponding samples (14PCC036SO through 14PCC042S0)
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2.4

2.5

collected with the core sampler were greater than 10 times the concentration detected in the
equipment blank (on a parts per million [ppm] basis), and are therefore unaffected.

Surrogate Recovery

Surrogate compounds were added to each project sample by the laboratory prior to analysis of
organic analytes (GRO, DRO, RRO, BTEX, VOCs, SVOCs, and PCBs) as a measure of analytical
extraction efficiency. Surrogate recoveries were then calculated as percentages and reported with
the sample results. Surrogate recoveries can also be used to evaluate matrix effects; high
surrogate recoveries generally indicate matrix interference, as opposed to extraction inefficiency.
Surrogate recoveries that did not affect project data are not listed below but are discussed in the
ADEC checklists. All surrogate recoveries were within acceptable tolerance limits or did not affect
project samples, except those noted below.

e GRO surrogate 4-bromofluorobenzene was recovered above laboratory control limits for
samples 14PCX076S0O and 14PCX077S0, due to matrix interference. These results are
considered estimated, biased high, and flagged ‘QH.” GRO results were an order of magnitude
below the relevant soil cleanup level, so impact to data usability was minor.

e DRO surrogate 5a-androstane was recovered above laboratory control limits for sample
14PCD014S0, due to matrix interference. This result is considered estimated, biased high, and
flagged ‘QH.’ The result (1,880 mg/kg) was over twice the relevant cleanup level (500 mg/kg),
and the surrogate recovery (151%) was only marginally above the laboratory control limit
(150%), so impact to data usability is minor.

Laboratory Control Samples

Spike compounds were added to blank samples to assess laboratory extraction and
instrumentation performance. LCS and LCSD samples that did not affect project data are not listed
below but are discussed in the ADEC checklists. LCS and/or LCS/LCSD samples were analyzed and
reported at the proper frequency (one per QC batch and for every analyte). LCSs and LCSDs had
acceptable recoveries and RPDs between LCS/LCSD sample results (when applicable) were within
laboratory control limits or did not affect project samples, except those noted below.

e The LCS/LCSD RPD for RRO was 20.5%, above the control limit of 20%, for preparatory batch
XXX31482 in SDG 1143274. Associated RRO results (samples 14PCB001SO — 14PCB006S0,
14PCC009S0 — 14PCC018S0) are qualified ‘QN’ for imprecision. Impact to data usability is
minor, given the exceedance was minor and the results are at least one order of magnitude
below the RRO cleanup level in each case.
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Matrix Spike Samples and Duplicates

Spike compounds were added to project samples to assess potential matrix interference. MS and
MSD samples that did not affect project data are not listed below but are included in the ADEC
checklists. MS and MSD samples were collected at the proper frequency (a minimum of 1 for every
20 samples), and were performed for every analysis and QC batch, per QSM requirements. MS and
MSD recoveries and MS/MSD RPDs were within laboratory control limits or did not affect project
samples, with the exceptions noted below. MS and/or MSD recovery and precision discrepancies
that affect project samples are listed below.

e MS/MSD analysis was not performed for the following batches:

0 DRO/RRO batches XXX31539 and XXX31638
0 DRO/RRO silica-gel batch XXX31637
0 PCB batch XXX31594

Impact to data usability is minor, as LCS/LCSD recoveries and RPDs were within laboratory
control limits for these batches, and each batch only contained one project sample.

e MS/MSD RPD for DRO was above the laboratory control limit for the MS/MSD of sample
14PCC025S0. The DRO result for this sample is considered estimated, and qualified ‘QN’ for
lack of precision. Impact to data usability is minor, as the result (154 mg/kg) is two orders of
magnitude below the cleanup level of 12,500 mg/kg.

e MS/MSD recovery of DRO was below laboratory control limits for the MS/MSD of sample
14PCDO050S0. The DRO result for this sample is considered estimated, biased low due to
matrix interference, and qualified ‘ML." The affected, low-biased DRO result (473 mg/kg) is
only slightly below the applicable Method One soil cleanup level of 500 mg/kg. In an
abundance of caution, this sample may be considered as potentially exceeding the cleanup
level for project decision making.

e MS/MSD recoveries of 4-isopropyltoluene and naphthalene were above laboratory control limits
for the MS/MSD of sample 14PCX010S0. Results for these analytes in the parent sample are
considered estimated, biased high due to matrix interference, and qualified ‘MH.” Impact to
data usability is minor as the results are well below relevant cleanup levels.

e There were numerous analyte recovery failures for the MS/MSD of sample 14PCX076S0O. The
following analytes were recovered below laboratory control limits in the MS and MSD:

Diesel Range Organics (AK102)
DRO Silica Gel (AK102 SG)
1,2-Dichlorobenzene (8260B)
1,3-Dichlorobenzene (8260B)
1,4-Dichlorobenzene (8260B)
4-Chlorotoluene (8260B)
2,4-Dinitrophenol (8270D)
2-Nitrophenol (8270D)
4-Nitroaniline (8270D)

Aniline (8270D)

O O O OO oo oo o
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0 Benzoic acid (8270D)
0 Hexachlorocyclopentadiene (8270D)

Results for these analytes in the parent sample are considered estimated, biased low due to
matrix interference, and qualified ‘ML,” with the exception of DRO and DRO Silica Gel. These
two analytes were spiked at less than twice the native concentration of the analyte, and are
therefore not considered affected, in accordance with United States Army Corps of Engineers
(USACE) Engineering Manual (EM) 200-1-10. Impact to data usability is minor, as the affected
analytes were not detected and LODs are well below relevant cleanup levels.

Numerous analytes were recovered above laboratory control limits in the same MS and/or
MSD. Of the analytes with high recoveries, the following analytes were detected in the parent
sample (14PCX076S0) and are considered effected:

1,2,4-Trimethylbenzene (8260B)
4-1sopropyltoluene (8260B)
Naphthalene (8260B)

0-Xylene (8260B)

P & M -Xylene (8260B)

Toluene (8260B)

Xylenes (total) (8260B)

0 2-Methylnaphthalene (8270D)

O O O 0O 0o 0o o

Results for these analytes in the parent sample are considered estimated, biased high due to
matrix interference, and qualified ‘MH." Impact to data usability is minor as the results are
below cleanup levels in each case.

2.7 Field Duplicates

Field duplicate sample results for soil samples are summarized in the tables below. The duplicate
frequency met the 10% requirement in the Work Plan for the soil-sample data set. Overall, 22 field
duplicates were collected for 180 primary soil samples (frequency of 12%). LOD values were used
in lieu of ND results for RPD calculation purposes. The analytes that did not meet the ADEC
precision requirement (£50%) for soil-matrix samples are identified in dark-grey highlight (light
grey indicates native tundra soils (identifying relevant cleanup levels).

Summary of Project Chariot Soil Sample Field Duplicates

Sample ID 14PCB006SO 14PCB007SO
Test Hole Site ADEC ADEC BAKER BAKER
Location ID | Method Method BOOBWEC BOO7DEC
] One Two
Collection Date | cleanup Cleanup 7/19/2014 7/19/2014
Level* Level* - |
Sample Type Primary Dup. (-BO06SO)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD Result [LOD
Total Solids A2540G Percent 70.8 | [0] 70.1 | [0]
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Sample ID 14PCC004SO 14PCC005S0O
Test Hole Site ADEC ADEC CHARLIE CHARLIE
Location ID_| Method Method CO04NPE CO05DPE
- One Two
Collection Date | cleanup Cleanup 6/25/2014 6/25/2014
Sample Type Level' Level® Primary Dup. (-C006S0)
Matrix Soil - Pad Soil - Pad RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 ND | [10.3] ND | [10.3] N/A
Residual Range Organics AK103 mg/Kg 13,700 13,700 ND | [10.3] ND | [10.3] N/A
Total Solids A2540G Percent - - 97.2 | [0] 97.1 | [0]
Sample ID 14PCC023S0O 14PCC024SO
Test Hole Site ADEC ADEC CHARLIE CHARLIE
Location ID | Method Method CO23NEG CO24DEG
- One Two
Collection Date | cleanup Cleanup 7/22/2014 7/22/2014
Sample Type Level' Level® Primary Dup. (-C023S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 4900 | [187] 5360 | [195] 9%
Residual Range Organics AK103 mg/Kg 13,700 13,700 5320 | [187] 4630 | [195] 14%
Total Solids A2540G Percent - - 53.4 | [0] 50.6 | [0]
Sample ID 14PCC026SO 14PCC027SO
Test Hole Site ADEC ADEC CHARLIE CHARLIE
Location ID | Method Method CO26WEC C027DEC
- One Two
Collection Date Cleanulp Cleanulp 7/23/2014 7/23/2014
Sample Type Level Level Primary Dup. (-C026S0)
Matrix Soil Soil RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 ND | [11] ND | [10.7] N/A
Residual Range Organics AK103 mg/Kg 13,700 13,700 ND | [11] ND | [10.7] N/A
Total Solids A2540G Percent - - 90.3 | [O] 91.1 | [0]
Sample ID 14PCC041SO 14PCC042S0O
Test Hole Site ADEC ADEC CHARLIE CHARLIE
Location ID_ | Method Method CO41FEC C042DEC
- One Two
Collection Date Cleanulp Cleanulp 7/26/2014 7/26/2014
Sample Type Level Level Primary Dup. (-C041S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Ki 500 12,500 447 55] 586 13.7 27%
Total Solids A2540G Percent - - 72.8 | [0] 73.1 | [0]
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Sample ID 14PCC047S0O 14PCC048S0O
Test Hole Site ADEC ADEC CHARLIE CHARLIE
Location ID | Method Method CO47WEC CO48DEC

- One Two
Collection Date | cleanup Cleanup 7/26/2014 7/26/2014
Sample Type Level' Level® Primary Dup. (-C047S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD Result [LOD

Total Solids A2540G Percent - - 77.3 | [0] 77.5 | [0]
Sample ID 14PCD015S0O 14PCD016SO
Test Hole Site ADEC ADEC DOG DOG
Location D | Method Method DO15NEG DO16DEG
- One Two
Collection Date | cleanup Cleanup 8/14/2014 8/14/2014
Sample Type Level' Level* Primary Dup. (-D015S0)
Matrix Soil Soil RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 776 | [58] 850 | [58] 9%
Residual Range Organics AK103 mg/Kg 13,700 13,700 833 | [58] 851 | [58] 2%
Total Solids A2540G Percent - - 68.1 | [0] 68 | [O]
Sample ID 14PCD036SO 14PCD037SO
Test Hole Site ADEC ADEC DOG DOG
Location D | Method Method DO36WEC DO37DEC
- One Two
Collection Date | cCleanup Cleanup 8/19/2014 8/19/2014
Sample Type | Level’ Level' Primary Dup. (-D036S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD Result [LOD
Residual Range Organics AK103 mg/Kg 13,700 13,700 398 | [61.5] 384 | [15.4] 4%
Total Solids A2540G Percent - - 64.3 | [0] 64 | [0]
Sample ID 14PCD032SO 14PCD033SO
Test Hole Site ADEC ADEC DOG DOG
Location ID_| Method Method DO32FEC DO33DEC
- One Two
Collection Date | cleanup Cleanup 8/19/2014 8/19/2014
Sample Type | Level’ Level® Primary Dup. (-D032S0)
Matrix TUNDRA TUNDRA RPD

Analyte Method Units

Result [LOD

Result [LOD

Total Solids A2540G Percent

71.6 | [0]

71.6 | [0]
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Sample ID 14PCD044SO 14PCD045S0O
Test Hole Site ADEC ADEC DOG DOG
Location ID_| Method Method DO44FEC D045DEC
- One Two
Collection Date | cleanup Cleanup 8/20/2014 8/20/2014
Sample Type Level' Level® Primary Dup. (-D044S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 82.5 | [13.4] 103 | [13.4] 22%
Residual Range Organics AK103 mg/Kg 13,700 13,700 593 | [13.4] 721 | [13.4] 19%
Total Solids A2540G Percent - - 74.3 | [0] 73.8 | [0]
Sample ID 14PCD057SO 14PCD058S0O
Test Hole Site ADEC ADEC DOG DOG
Location ID_| Method Method DO57NLF DO58DLF
- One Two
Collection Date | cleanup Cleanup 8/21/2014 8/21/2014
Sample Type Level' Level* Primary Dup (-D057S0)
Matrix Soil Soil RPD
Analyte Method Units Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 41.3 | [11.1] 43.9 | [10.9] 6%
Residual Range Organics AK103 mg/Kg 13,700 13,700 131 | [11.1] 117 | [10.9] 11%
Total Solids A2540G Percent - - 89.7 | [0] 91 | [0]
Sample ID 14PCD048S0O 14PCD049S0O
Test Hole Site ADEC ADEC DOG DOG
Location D | Method Method DO48WEC DO49DEC
- One Two
Collection Date | cCleanup Cleanup 8/20/2014 8/20/2014
Sample Type | Level’ Level® Primary Dup (-D048S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD Result [LOD

Total Solids A2540G Percent - - 67.5 | [0] 67.3 | [0]
Sample ID 14PCX014S0O 14PCX015S0
Test Hole Site ADEC ADEC X-1 X-1
Location ID | Method Method X014NEG X015DEG
- One Two
Collection Date | cleanup Cleanup 7/29/2014 7/29/2014
Sample Type Level' Level® Primary Dup (-X014S0)
Matrix TUNDRA TUNDRA RPD

Analite Method Units

Percent

Total Solids A2540G

90.7 | [0]

91.1 | [0]
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Sample ID 14PCX034S0O 14PCX035S0O
Test Hole Site ADEC ADEC X-1 X-1
Location ID_| Method 1= eE X034FEG X035DEG
- One Two
Collection Date | cleanup Cleanup 8/4/2014 8/4/2014
Sample Type | Level’ Level® Primary Dup (-X034S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units
Diesel Range Organics AK102 mg/Kg 500 12,500 4400 | [227] 3280 | [115] 29%
Residual Range Organics AK103 mg/Kg 13,700 13,700 66.7 | [11.4] 57.1 | [11.4] 16%
Total Solids A2540G Percent - - 87.2 | [0] 86.2 | [0]
Sample ID 14PCX030S0O 14PCX031S0O
Test Hole Site ADEC ADEC X-1 X-1
Location ID | Method Method X030NEG X031DEG
- One Two
Collection Date | cleanup Cleanup 8/2/2014 8/2/2014
Sample Type Level' Level* Primary Dup (-X030S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units
Residual Range Organics AK103 mg/Kg 13,700 13,700 ND | [11.2] ND | [10.9] N/A
Total Solids A2540G Percent - - 88.5 | [0] 91 | [0]
Sample ID 14PCX042S0O 14PCX043S0O
Test Hole Site ADEC ADEC X-1 X-1
Location ID | Method Method X042FEC X043DEC
- One Two
Collection Date Cleanulp Cleanulp 8/5/2014 8/5/2014
Sample Type Level Level Primary Dup (-X042S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units
Diesel Range Organics AK102 mg/Kg 500 12,500 7150 | [585] 11100 | [610] 43%
Residual Range Organics AK103 mg/Kg 13,700 13,700 171 | [11.7] 209 | [49] 20%
Total Solids A2540G Percent - - 84.9 | [0] 81.3 | [0]
Sample ID 14PCX057S0O 14PCX05850
Test Hole Site ADEC ADEC X-1 X-1
Location ID_| Method 1= eE XO57WEC X058DEC
- One Two
Collection Date Cleanulp Cleanulp 8/5/2014 8/5/2014
Sample Type Level Level Primary Dup (-X057S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units
Diesel Range Organics AK102 mg/Kg 500 12,500 2530 | [106] 2180 | [106] 15%
Residual Range Organics AK103 mg/Kg 13,700 13,700 93.5 | [10.6] 74.5 | [10.6] 23%
Total Solids A2540G Percent - - 94 | [0] 94 | [0]
Fairbanks Environmental Services Page C-16



Sample ID

Test Hole Site ADEC ADEC
Location 1D Method Method
) One Two
Collection Date Cleanup Cleanup
Sample Type Level* Level
Matrix

14PCX076SO 14PCX077S0O
X-1 X-1
X076FEC X077DEC
8/16/2014 8/16/2014
Primary Dup (-X076S0)
TUNDRA TUNDRA

RPD

Analite Method Units

Residual Range Organics AK103 mg/Kg 13,700 13,700 155 | [230]J ND | [232] N/A
Total Solids A2540G Percent - - 86.9 | [0] 86 | [0]
Sample ID 14PCC010SO 14PCC011SO
Test Hole Site ADEC ADEC CHARLIE CHARLIE
Location ID | Method Method CO10NPE CO11DPE
- One Two
Collection Date | cleanup Cleanup 7/17/2014 7/17/2014
Sample Type Level' Level® Primary Primary
Matrix Soil Soil RPD
Analyte Method Units Result [LOD] Result [LOD]
Diesel Range Organics AK102 mg/Kg 500 12,500 40.8 | [10.3] 53.4 | [10.3] 27%
Residual Range Organics AK103 mg/Kg 13,700 13,700 20.3 | [10.3]J 32.3 | [10.3] 46%
Total Solids A2540G Percent - - 96 | [0] 96.1 | [0]
Sample ID 14PCD002SO 14PCD003SO
Test Hole Site ADEC ADEC DOG DOG
Location D | Method Method DO02NPE DOO3NPE
- One Two
Collection Date | cleanup Cleanup 7/20/2014 7/20/2014
Sample Type Level' Level® Primary Dup (-D002S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units Result [LOD Result [LOD

Total Solids A2540G Percent - - 65.1 | [0] 65.2 | [0]
Sample ID 14PCX018S0O 14PCX019S0O
Test Hole Site ADEC ADEC X-1 X-1
Location ID_| Method 1= eE X018NEG X019DEG
- One Two
Collection Date | cCleanup Cleanup 7/30/2014 7/30/2014
Sample Type | Level’ Level® Primary Dup (-X018S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units
Diesel Range Organics AK102 mg/Kg 500 12,500 13.3 | [10.9]J 16.4 | [10.8]J 21%
Residual Range Organics AK103 mg/Kg 13,700 13,700 ND | [10.9] ND | [10.8] N/A
Total Solids A2540G Percent - - 91.9 | [0] 92.6 | [0]

Fairbanks Environmental Services

Page C-17



Sample ID 14PCX064S0O 14PCX065S0O
Test Hole Site ADEC ADEC X-1 X-1
Location ID_| Method Method X0B64WEC XOB5WEC
One Two
Collection Date | cleanup Cleanup 8/12/2014 8/12/2014
Sample Type Level' Level® Primary Dup (-X064S0)
Matrix TUNDRA TUNDRA RPD
Analyte Method Units |
Diesel Range Organics AK102 mg/Kg 500 12,500 4640 | [118] 3750 | [115] 21%
Residual Range Organics AK103 mg/Kg 13,700 13,700 113 | [118]J 95.6 | [115]J 17%
Total Solids A2540G Percent - - 85.1 | [0] 86 | [0]
Sample ID 14PCX076SO 14PCX077S0O
Location X076FEC X077DEC
Collection Date 8/16/2014 8/16/2014
Sample Type Primary Field Duplicate
Matrix TLIJNDRA TUNDRA RPD
Analyte Method Units Result [LOD] Result [LOD]
Gasoline Range Organics AK101 mg/Kg 123 | [1.92] 97.3 | [1.99] 23%
Diesel Range Organics AK102 mg/Kg 16200 | [1440] 9200 | [289] 60%
Residual Range Organics AK103 mg/Kg 155 | [230] ND | [232] 40%
1,2,4-Trimethylbenzene SW8260B mg/Kg 2.01 | [0.0383] 2.04 | [0.0398] 1%
1,3,5-Trimethylbenzene SW82608 mg/Kg 7.75 | [0.192] 7.51 | [0.199] 3%
2-Butanone SW82608 mg/Kg 0.125 | [0.192] J ND | [0.199] 46%
4-1sopropyltoluene SW8260B mg/Kg 0.667 | [0.0192] 0.573 | [0.0199] 15%
Benzene SW8260B mg/Kg 0.0958 | [0.0096] 0.0815 | [0.01] 16%
Ethylbenzene SW8260B mg/Kg 0.187 | [0.0192] 0.14 | [0.0199] 29%
Isopropylbenzene SW8260B mg/Kg 0.0475 | [0.0192] 0.0386 | [0.0199]J 21%
Naphthalene SW8260B mg/Kg 1.93 | [0.0383] 1.98 | [0.0398] 3%
Toluene SW8260B mg/Kg 0.743 | [0.0192] 0.587 | [0.0199] 23%
Xylene, Isomers m & p SW8260B mg/Kg 1.04 | [0.0383] 0.791 | [0.0398] 27%
Xylenes SW8260B mg/Kg 2.05 | [0.0575] 1.68 | [0.0595] 20%
n-Propylbenzene SW8260B mg/Kg 0.0778 | [0.0192] 0.064 | [0.0199] 19%
0-Xylene SW8260B mg/Kg 1.01 | [0.0192] 0.89 | [0.0199] 13%

Results in bold font exceed the ADEC Method One CIeanuE Level

J — Result is considered an estimate since it is reported below the LOQ.
ND — Not detected

mg/Kg — milligrams per kilogram

RPD — relative percent difference

In most cases, impact to data usability was minor because non-comparable field-duplicate results
were well below cleanup levels. However, impact to data usability for one field-duplicate pair was
significant:
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2.8

2.9

2.10

e The DRO result for sample 14PCX076S0O exceeded the tundra-soil cleanup level of 12,500
mg/kg; the DRO result for its duplicate 14PCX077SO was below this cleanup level. Therefore
we cannot conclusively determine whether DRO exceeds the cleanup level at the sample
location. The higher of the two results is conservatively used to represent the DRO
concentration for the sample location.

Continuing Calibration Verification Samples

Evaluation of CCV samples is beyond the scope of review for this project; however, the laboratory
included comments about CCV samples in some report case narratives. No CCV recovery exceptions
were listed that affected groundwater project samples. CCV recovery exceptions that did not affect
project data are not discussed here, but are included in the ADEC checklists. Additionally, in the
event the laboratory made errant CCV case narrative comments either for methods or target
compounds not related to this project, these are also discussed in the ADEC checklists.

Analytical Sensitivity

Several project data analytes were identified as estimations by the laboratory due to reporting
results between the Detection Limit (DL) and LOQ. Results reported above the DL but below the
LOQ are qualified as estimates due to the unknown accuracy of the analytical method at those
concentrations. These data qualifications are not reported again in this Chemical Data Quality
Review, but they are noted with a “J” in associated results tables.

Analytical sensitivity was evaluated by verifying that LODs were below the applicable cleanup levels
for non-detect results. Relevant ADEC Method One or Method Two soil cleanup levels listed in 18
AAC 75 were met, with exceptions listed below.

e LODs for the following analytes exceeded Method Two Arctic Zone soil cleanup levels for sample
14PCX076S0: benzo[a]pyrene, dibenzo[a,h]anthracene, and N-nitrosodimethylamine. We
cannot determine if these analytes were present above cleanup levels in this sample. Impact to
data usability is minimal as the field duplicate results were ND with adequate analytical
sensitivity that met the cleanup levels, and the DRO result for this sample was well above the
cleanup level.

Summary of Qualified Results

Overall, the review process deemed the soil project data acceptable for use. Multiple results were
qualified; however, impact to data quality is minor and no data were rejected. A tabular Summary
of Qualified Results is provided as Attachment 1; this table provides a summary of sample results
qualified based on the review describe above, including the associated sample numbers, analytes
and the reason for qualification.
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2.11 Completeness and Summary of Data Quality

All soil data were considered usable (reported with adequate sensitivity and no data were
rejected), so a completeness score of 100% was calculated for this project. Therefore, the 90%
completeness criterion in the Work Plan was met for the project.

Overall, the review process deemed the soil project data acceptable for use. Multiple results were
qualified; however, the impact to data quality for the majority of the samples was minor. Data
quality issues that may have significantly impacted project soil data usability are summarized
below:

o The cooler for SDG 1142724 was received with its temperature blank measuring 7.1 °C, above
the acceptable temperature range of 2 °C to 6 °C. Results for all samples in this SDG are
considered effected, and qualified ‘QL’ indicating the potential low bias. This SDG included six
pre-excavation samples for DRO/RRO analysis, and two samples for waste characterization
TCLP analysis of RCRA metals and BTEX.

e MS/MSD recovery of DRO was below laboratory control limits for the MS/MSD of sample
14PCDO050S0. The DRO result for this sample is considered estimated, biased low due to
matrix interference, and qualified ‘ML." The effected low-biased DRO result (473 mg/kg) is only
slightly below the applicable Method One soil cleanup level of 500 mg/kg. In an abundance of
caution, this wall confirmation sample may be considered as potentially exceeding the cleanup
level for project decision making.

e The DRO result for sample 14PCX076S0O exceeded the tundra-soil cleanup level of 12,500
mg/kg; the DRO result for its duplicate 14PCX077SO was below this cleanup level. Therefore
we cannot conclusively determine whether DRO exceeds the cleanup level at the sample
location. The higher of the two results was conservatively used to represent the DRO
concentration for the sample location.
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3.0 WATER SAMPLE DATA QUALITY REVIEW

3.1

3.2

3.3

3.4

This section presents the findings of the data quality review and the resulting data qualifications
for project water samples. Water matrix samples were analyzed by SGS and were included in SDG
1143274 (casing water) and 1143385 (equipment blank).

Sample Collection

All water samples were collected according to Work Plan requirements. There were no sample-
collection anomalies.

Sample Handling

The evaluation of proper sample handling procedures include verification of the following: correct
COC documentation, appropriate sample containers and preservatives, cooler temperatures
maintained at 4 degrees °C (£2°C), and sample analysis within method-specified holding times.
The following discrepancies were noted in the data packages:

Temperature Discrepancies

e The coolers associated with both SDGs including water samples (1143274 and 1143385) were
received with temperature blanks measured below the acceptable temperature range but
above 0 °C. No ice was observed in the water samples, so results are considered unaffected by
the low sample temperature.

Blanks

Method blanks and trip blanks were utilized to detect potential cross-contamination of project
samples. Method blanks assess laboratory cross-contamination. Trip blanks assess field, shipment,
and storage cross-contamination. Water samples were collected using disposable sampling
equipment, so no equipment blank was necessary. There were no detections of analytes in method
blanks or trip blanks that affected data quality for this project.

Surrogate Recovery

Surrogate compounds were added to each project sample by the laboratory prior to analysis of
organic analytes (GRO, BTEX, and PAHSs) as a measure of analytical extraction efficiency. Surrogate
recoveries were then calculated as percentages and reported with the sample results. Surrogate
recoveries can also be used to evaluate matrix effects; high surrogate recoveries generally indicate
matrix interference, as opposed to extraction inefficiency. Surrogate recoveries that did not affect
project data are not listed below but are discussed in the ADEC checklists. All surrogate recoveries
were within acceptable tolerance limits or did not affect project samples.
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3.5

3.6

3.7

3.8

Laboratory Control Samples

Spike compounds were added to blank samples to assess laboratory extraction and
instrumentation performance. LCS and/or LCS/LCSD samples were analyzed and reported at the
proper frequency (one per QC batch and for every analyte). All LCSs and LCSDs had acceptable
recoveries, and all RPDs between LCS/LCSD sample results (when applicable) were within
acceptable limits or did not affect project samples.

Matrix Spike Samples and Duplicates

Spike compounds were added to project samples to assess potential matrix interference. MS and
MSD samples that did not affect project data are not listed below but are discussed in the ADEC
checklists. MS and MSD samples were collected at the proper frequency (a minimum of 1 for every
20 samples), and were performed for every analysis and QC batch, per QSM requirements, with
one exception noted below. Additionally, MS and/or MSD recovery and precision were within
acceptable limits or did not affect project samples.

e There was no MS/MSD reported for the PAH preparatory batch including water samples
14PCW001WX and 14PCWO002WX. We are unable to evaluate potential matrix effects on the
PAH analysis for these samples, other than by evaluating surrogate recovery. Surrogate
recoveries were within control limits; impact to data usability is considered minor.

e Recovery of o-xylene was below laboratory control limits for the MSD of sample 14PCWO002WX.
The o-xylene result for the parent sample is considered estimated, biased low due to matrix
interference, and qualified ‘ML." Impact to data usability is minor as the analyte was not
detected and the LOD was reported with adequate sensitivity for TAH/TAqH determination.

Field Duplicates

No field duplicates were submitted for the water samples. The water samples were collected for
waste-characterization purposes only, and field-duplicate samples were not required, per the Work
Plan.

Analytical Sensitivity

Several project data analytes were identified as estimations by the laboratory due to reporting
results between the DL and LOQ. Results reported above the DL but below the LOQ are qualified as
estimates due to the unknown accuracy of the analytical method at those concentrations. These
data qualifications are not reported again in this Chemical Data Quality Review, but they are noted
with a “J” in associated results tables.

Analytical sensitivity was evaluated to verify that the LODs met the applicable cleanup levels. All
LODs were sensitive enough to calculate surface water criteria that met cleanup levels listed in 18
AAC 70.020, so data were reported with adequate sensitivity for project purposes.
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3.9 Summary of Qualified Results

Overall, the review process deemed the water sample project data acceptable for use. One result
was qualified; however, impact to data quality is minor and no data were rejected. A tabular
Summary of Qualified Results is provided as Attachment 1; this table provides a summary of water-
sample results qualified based on the review describe above, including the associated sample
numbers, analytes and the reason for qualification.

3.11 Completeness and Summary of Data Quality

All surface water data were considered usable (reported with adequate sensitivity and no data
were rejected), so a completeness score of 100% was calculated for this project. Therefore, the
90% completeness criterion in the Work Plan was met for the project. Therefore, the 90%
completeness criterion in the Work Plan was met for the project.

Overall, the review process deemed the project water-sample data acceptable for use. One result
was qualified; however, the impact to data quality and usability was minor. There were no data
quality issues that significantly impacted water-sample data usability.
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Attachment 1 - Summary of Qualified Data

Sample Limit of
Delivery Detection Lab
Group [Sample Analytical Method |Analyte (LOD) Result |Units [Flag [QC Flag [QC Note
1142724 [14PCCO001SO |SW6020A TCLP  [Arsenic 0.125 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW6020A TCLP  [Barium 0.075 0.538 mg/lL |= QL High sample temperature
1142724 [14PCCO001SO |SW6020A TCLP  [Cadmium 0.05 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW6020A TCLP  [Chromium 0.1 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW6020A TCLP  |Lead 0.025 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW6020A TCLP  [Mercury 0.005 0 mg/L |U QL High sample temperature
1142724 [14PCCO01SO |SW6020A TCLP  [Selenium 0.5 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW6020A TCLP  [Silver 0.05 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW8260B TCLP  [Benzene 0.01 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW8260B TCLP  [Ethylbenzene 0.025 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW8260B TCLP  [o-Xylene 0.025 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW8260B TCLP [P & M -Xylene 0.05 0 mg/L |U QL High sample temperature
1142724 [14PCCO001SO |SW8260B TCLP  [Toluene 0.025 0.0265 [mg/L |J QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |Arsenic 0.125 0 mg/L |U |QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |Barium 0.075 0.644 mg/L |= QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |Cadmium 0.05 0 mg/L |U |QL High sample temperature
1142724 |14PCCO002SO |SW6020A TCLP  |Chromium 0.1 0 mg/L |U |QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |Lead 0.025 0.0883 |[mg/L |= QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |Mercury 0.005 0 mg/L |U |QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |Selenium 0.5 0 mg/L |U |QL High sample temperature
1142724 |14PCC002SO |SW6020A TCLP  |[Silver 0.05 0 mg/L |U |QL High sample temperature
1142724 |14PCC002SO |SW8260B TCLP  |Benzene 0.01 0.039 mg/L |= QL High sample temperature
1142724 |14PCC002SO |SW8260B TCLP  |Ethylbenzene 0.025 0 mg/L |U |QL High sample temperature
1142724 |14PCC002SO |SW8260B TCLP  |o-Xylene 0.025 0.0205 |mg/L |J QL High sample temperature
1142724 |14PCC002SO |SW8260B TCLP |P & M -Xylene 0.05 0.0445 |mg/L |J QL High sample temperature
1142724 |14PCC002SO |SW8260B TCLP  |Toluene 0.025 0.109 mg/L |= QL High sample temperature
1142724 |14PCC003SO |AK102 Diesel Range Organics 10.4 658 mg/kg |= QL High sample temperature
1142724 |14PCCO003SO |AK103 Residual Range Organics 10.4 313 mg/kg |= QL High sample temperature
1142724 |14PCC004SO |AK102 Diesel Range Organics 10.3 0 mg/kg |[U |QL High sample temperature
1142724 |14PCC004SO |AK103 Residual Range Organics 10.3 0 mg/kg |[U |QL High sample temperature
1142724 |14PCCO005SO |AK102 Diesel Range Organics 10.3 0 mg/kg |[U |QL High sample temperature
1142724 |14PCCO005SO |AK103 Residual Range Organics 10.3 0 mg/kg |[U |QL High sample temperature
1142724 |14PCCO006SO |AK102 Diesel Range Organics 10.4 325 mg/kg |= QL High sample temperature
1142724 |14PCCO006SO |AK103 Residual Range Organics 10.4 68.4 mg/kg |= QL High sample temperature
1142724 |14PCCO007SO |AK102 Diesel Range Organics 10.2 0 mg/kg |[U |QL High sample temperature
1142724 |14PCCO007SO |AK103 Residual Range Organics 10.2 0 mg/kg |[U |QL High sample temperature
1142724 |14PCC008SO |AK102 Diesel Range Organics 11.4 154 mg/kg |= QL High sample temperature
1142724 |14PCC008SO |AK103 Residual Range Organics 11.4 22.2 mg/kg |J QL High sample temperature
1143274 (14PCB001SO |AK103 Residual Range Organics 12.2 26.8 mg/kg |= QN LCS/LCSD RPD Failure
1143274 |14PCB002SO |AK103 Residual Range Organics 12.1 500 mg/kg |= ON LCS/LCSD RPD Failure
1143274 (14PCB003SO |AK103 Residual Range Organics 11.6 165 mg/kg QN LCS/LCSD RPD Failure
1143274 |14PCB004SO |AK103 Residual Range Organics 56.5 1080 mg/kg |= QN LCS/LCSD RPD Failure
1143274 (14PCBO005SO |AK103 Residual Range Organics 55.5 1780 mg/kg |= QN LCS/LCSD RPD Failure
1143274 (14PCB006SO |AK102 Diesel Range Organics 141 35.3 mg/kg |= QN Field-duplicate RPD failure
1143274 (14PCB006SO |AK103 Residual Range Organics 14.1 299 mg/kg |= QN L.CS/LCSI.D RPD Fallur_e
QN Field-duplicate RPD failure
1143274 (14PCBO007SO |AK102 Diesel Range Organics 14.2 145 mg/kg |= QN Field-duplicate RPD failure
1143274 (14PCB007SO |AK103 Residual Range Organics 57 1140 mg/kg |= QN Field-duplicate RPD failure
1143274 |14PCCO09SO |AK103 Residual Range Organics 11.9 104 mg/kg |= QN LCS/LCSD RPD Failure
1143274 |14PCC010SO |AK103 Residual Range Organics 10.3 20.3 mg/kg |J QN LCS/LCSD RPD Failure
1143274 |14PCC011SO |AK103 Residual Range Organics 10.3 32.3 mg/kg |= QN LCS/LCSD RPD Failure
1143274 |14PCC012SO |AK103 Residual Range Organics 50 1030 mg/kg |= ON LCS/LCSD RPD Failure
1143274 [14PCCO013SO |AK102 Diesel Range Organics 12.9 316 mg/kg |= QL Broken jar
1143274 |14PCCO1350 |AK103 Residual Range Organics ~ |51.5 1530  |mgkg = [N LCS/LCSD RPD Failure
QL Broken jar
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Attachment 1 - Summary of Qualified Data

Sample Limit of
Delivery Detection Lab
Group [Sample Analytical Method |Analyte (LOD) Result |Units [Flag [QC Flag [QC Note
1143274 [14PCCO014SO |AK103 Residual Range Organics 60.5 2620 mg/kg |= QN LCS/LCSD RPD Failure
1143274 [14PCCO015SO |AK103 Residual Range Organics 68 2840 mg/kg |= QN LCS/LCSD RPD Failure
1143274 [14PCCO016SO |AK103 Residual Range Organics 125 359 mg/kg |= QN LCS/LCSD RPD Failure
1143274 [14PCCO017SO |AK103 Residual Range Organics 104 114 mg/kg |= QN LCS/LCSD RPD Failure
1143274 |14PCC018SO |AK103 Residual Range Organics 12.9 485 mg/kg |= QN LCS/LCSD RPD Failure
1143274 |14PCD002SO |AK102 Diesel Range Organics 15.3 757 mg/kg |= QN Field-duplicate RPD failure
1143274 |14PCD002SO |AK103 Residual Range Organics 61 1200 mg/kg |= QN Field-duplicate RPD failure
1143274 |14PCD003SO |AK102 Diesel Range Organics 15.4 377 mg/kg QN Field-duplicate RPD failure
1143274 (14PCD003SO |AK103 Residual Range Organics 154 476 mg/kg |= QN Field-duplicate RPD failure
1143274 [14PCWO002WX |SW8260B 0-Xylene 0.5 0 ug/L  |U ML MSD Recovery
1143374 [14PCC025SO |AK102 Diesel Range Organics 111 154 mg/kg |= QN MS/MSD RPD failure
1143385 [14PCC041SO |AK103 Residual Range Organics 55 906 mg/kg |= QN Field-duplicate RPD failure
1143385 [14PCC042SO |AK103 Residual Range Organics 13.7 414 mg/kg |= QN Field-duplicate RPD failure
1143385 [14PCC043SO |AK102 Diesel Range Organics 0.3 0.295 mg/L  |J B MB detection
1143385 [14PCCO047SO |AK102 Diesel Range Organics 12.9 401 mg/kg |= QN Field-duplicate RPD failure
1143385 [14PCCO047SO |AK103 Residual Range Organics 12.9 207 mg/kg |= QN Field-duplicate RPD failure
1143385 [14PCC048SO |AK102 Diesel Range Organics 515 1480 mg/kg QN Field-duplicate RPD failure
1143385 [14PCC048SO |AK103 Residual Range Organics 51.5 571 mg/kg QN Field-duplicate RPD failure
1143470 |[14PCX008SO |AK103 Residual Range Organics 10.9 23.7 mg/kg |= B MB detection
1143470 |[14PCX010SO |SW8260B Detected VOCs Varies Detected |mg/kg |= QL Improper preservation
1143470 |14PCX010SO |SW8260B Non-detected VOCs Varies ND mg/kg |U R Improper preservation
1143470 [14PCX010SO |SW8260B 4-1sopropyltoluene 0.172 1.97 mg/kg |= MH MS/MSD recovery failure
1143470 [14PCX010SO |SW8260B Naphthalene 0.345 1.2 mg/kg MH MS/MSD recovery failure
1143470 [14PCX011SO |AK103 Residual Range Organics 10.9 49.8 mg/kg |= B MB detection
1143470 [14PCX012SO |AK103 Residual Range Organics 10.8 6.86 mg/kg |J B MB detection
1143470 |[14PCX013SO |AK103 Residual Range Organics 10.9 10.1 mg/kg |J B MB detection
1143470 [14PCX014SO |AK102 Diesel Range Organics 44 941 mg/kg |= QN Field-duplicate RPD failure
1143470 [14PCX014SO |AK103 Residual Range Organics 11 117 mg/kg |= QN Field-duplicate RPD failure
1143470 [14PCX015SO |AK102 Diesel Range Organics 10.9 309 mg/kg |= ON Field-duplicate RPD failure
1143470 |14PCX01550 |AK103 Residual Range Organics  |10.9 306  |mgkg |= [N Field-duplicate RPD failure
B MB detection
1143517 [14PCX030SO |AK102 Diesel Range Organics 11.2 12.3 mg/kg |J QN Field-duplicate RPD failure
1143517 [14PCX031SO |AK102 Diesel Range Organics 10.9 49.5 mg/kg |= QN Field-duplicate RPD failure
1143634 |14PCX054SO |AK103 RRO Silica Gel 22.5 35.3 mg/kg |J B MB detection
1143866 |[14PCD014SO |AK102 Diesel Range Organics 44.1 1880 mg/kg |= QH Surrogate recovery failure
1143866 |[14PCX076SO |AK101 Gasoline Range Organics 1.92 123 mg/kg |= QH Surrogate recovery failure
1143866 |[14PCX076SO |AK102 Diesel Range Organics 1150 16200 mg/kg |= QN Field-duplicate RPD failure
1143866 |[14PCX076SO |AK103 Residual Range Organics 230 155 mg/kg |J B MB detection
1143866 |[14PCX076SO |SW8260B 1,2,4-Trimethylbenzene 0.0383 2.01 mg/kg |= MH MS/MSD recovery failure
1143866 [14PCX076SO |SW8260B 1,2-Dichlorobenzene 0.0192 0 mg/kg |U ML MS/MSD recovery failure
1143866 |14PCX076SO |SW8260B 1,3-Dichlorobenzene 0.0192 0 mg/kg |U (ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8260B 1,4-Dichlorobenzene 0.0192 0 mg/kg |U ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8260B 4-Chlorotoluene 0.0192 0 mg/kg |U ML MS/MSD recovery failure
1143866 |14PCX076SO |SW8260B 4-1sopropyltoluene 0.0192 0.667 mg/kg |= MH MS/MSD recovery failure
1143866 |[14PCX076SO |SW8260B Naphthalene 0.0383 1.93 mg/kg |= MH MS/MSD recovery failure
1143866 |[14PCX076SO |SW8260B 0-Xylene 0.0192 1.01 mg/kg |= MH MS/MSD recovery failure
1143866 |14PCX076SO |SW8260B P & M -Xylene 0.0383 1.04 mg/kg MH MS/MSD recovery failure
1143866 |14PCX076SO |SW8260B Toluene 0.0192 0.743 mg/kg |= MH MS/MSD recovery failure
1143866 |[14PCX076SO |SW8260B Xylenes (total) 0.0575 2.05 mg/kg |= MH MS/MSD recovery failure
1143866 |[14PCX076SO |SW8270D 1,2-Dichlorobenzene 0.705 0 mg/kg |U ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8270D 1,3-Dichlorobenzene 0.705 0 mg/kg |U ML MS/MSD recovery failure
1143866 [14PCX076SO |SW8270D 1,4-Dichlorobenzene 0.705 0 mg/kg |U ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8270D 2,4-Dinitrophenol 8.5 0 mg/kg |U ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8270D 2-Nitrophenol 0.705 0 mg/kg |U ML MS/MSD recovery failure
1143866 [14PCX076SO |SW8270D 4-Nitroaniline 8.5 0 mg/kg |U ML MS/MSD recovery failure
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Attachment 1 - Summary of Qualified Data

Sample Limit of
Delivery Detection Lab
Group [Sample Analytical Method |Analyte (LOD) Result |Units [Flag [QC Flag [QC Note
1143866 |[14PCX076SO |SW8270D Aniline 5.65 0 mg/kg |U ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8270D Benzoic acid 4.25 0 mg/kg |U ML MS/MSD recovery failure
1143866 |[14PCX076SO |SW8270D Hexachlorocyclopentadiene  [1.98 0 mg/kg |U ML MS/MSD recovery failure
1143866 |14PCX07650 |SW8270D 2-Methylnaphthalene 0705 |21 mgkg |z [MH__|MS/MSD recovery failure
QN Field-duplicate RPD failure
1143866 |[14PCX076SO |SW8270D Naphthalene 0.705 4.01 mg/kg |= QN Field-duplicate RPD failure
1143866 [14PCX076SO |SW8270D Phenanthrene 0.705 8.61 mg/kg |= QN Field-duplicate RPD failure
1143866 [14PCX077SO |AK101 Gasoline Range Organics 1.99 97.3 mg/kg |= QH Surrogate recovery failure
1143866 |[14PCX077SO |AK102 Diesel Range Organics 232 9200 mg/kg |= QN Field-duplicate RPD failure
1143866 |[14PCX077SO |SW8270D 2-Methylnaphthalene 0.72 9.06 mg/kg |= QN Field-duplicate RPD failure
1143866 |[14PCX077SO |SW8270D Naphthalene 0.144 191 mg/kg |= QN Field-duplicate RPD failure
1143866 |[14PCX077SO |SW8270D Phenanthrene 0.144 3.57 mg/kg |= QN Field-duplicate RPD failure
1143960 (14PCD032SO |AK102 Diesel Range Organics 13.9 53.4 mg/kg |= QN Field-duplicate RPD failure
1143960 [14PCD032SO |AK103 Residual Range Organics 13.9 202 mg/kg |= QN Field-duplicate RPD failure
1143960 [14PCDO033SO |AK102 Diesel Range Organics 13.9 169 mg/kg |= QN Field-duplicate RPD failure
1143960 [14PCD033SO |AK103 Residual Range Organics 13.9 417 mg/kg |= QN Field-duplicate RPD failure
1143960 [14PCD036SO |AK102 Diesel Range Organics 61.5 1980 mg/kg |= QN Field-duplicate RPD failure
1143960 (14PCD037SO |AK102 Diesel Range Organics 154 999 mg/kg |= QN Field-duplicate RPD failure
1143960 (14PCD048SO |AK102 Diesel Range Organics 14.8 18.3 mag/kg |J QN Field-duplicate RPD failure
1143960 (14PCD048SO |AK103 Residual Range Organics 14.8 91.8 mg/kg |= QN Field-duplicate RPD failure
1143960 (14PCD049SO |AK102 Diesel Range Organics 14.7 60.1 mg/kg |= QN Field-duplicate RPD failure
1143960 [14PCD049SO |AK103 Residual Range Organics 14.7 253 mg/kg |= QN Field-duplicate RPD failure
1143960 (14PCD050SO |AK102 Diesel Range Organics 11 473 mg/kg |= ML MS/MSD recovery failure
Notes:

mg/kg milligrams per kilogram
mg/L  milligrams per liter
LOD limit of detection
LOQ limit of quantitation

Laboratory flags:
U analyte not detected
J estimated value; detected below the LOQ
= quantitative result; detected above the LOQ

QC flags:
B Reported value is similar in concentration to the result of a related blank sample (i.e. result is biased high or attributable to cross contamination)

QL Reported result is an estimated value (bias low) due to a deficiency in related quality criteria

QN Reported result is an estimated value (bias unknown) due to a deficiency in related quality criteria

QH Reported result is an estimated value (bias high) due to a deficiency in related quality criteria

ML  Result may be biased (low) due to an inherent matrix effect present in the sample

MH  Result may be biased (high) due to an inherent matrix effect present in the sample

R Rejected; result is considered unusable due to improper preservation or serious QC failure

Page 3 of 3



Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1142724

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank at 7.1 °C,
above the accepted temperature range (4°+2°C). Results for all samples in this work order are
considered affected, and qualified ‘QL’ indicating the potential low bias.

Version 2.7 Page 1 of 7 1/10



b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No  NA (Please explain.) Comments:

Other than the elevated temperature, the 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.?

mYes No NA (Please explain.) Comments:

Sample-receiving discrepancies (elevated temperature) were documented; see above for details.

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

All sample results for this sample deliver group were affected by elevated sample temperature, and
are flagged ‘QL.’

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No  NA (Please explain.) Comments:

The laboratory noted a high CCV recovery for tetrachloroethene, and a LCS/LCSD RPD failure
for MEK. These analytes are not reported in this work order, so these QC anomalies are not
relevant and do not affect project-sample data quality.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No  NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

I. One method blank reported per matrix, analysis and 20 samples?
mYes No  NA (Please explain.) Comments:

Additionally, a leaching blank (LB) was reported for each TCLP analysis.

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

Yes, however, several analytes were detected in method blank samples at concentrations below the
LOQ. See below for details.

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

Mercury was detected below the LOQ in the method blank associated with TCLP metals prep
batch MXT5078. Mercury was not detected in the associated project samples, so results are not

affected.
Barium was detected below the LOQ in the leaching blank associated with TCLP metals prep

batch MXT5078. Barium results for associated project samples were over 10 times the
concentration detected in the blank, so results are not affected.
No other analytes were detected in method- or leaching-blank samples.
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iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined?
Yes No =mNA (Please explain.) Comments:

No samples were affected.

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

Data quality and usability was not affected (see above).

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)
mYes No  NA (Please explain.) Comments:

A LCS/LCSD and MS/MSD were reported for the TCLP VOC analysis. A LCS/LCSD and
MS/MSD were reported for the DRO/RRO analysis.

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

A LCS and MS/MSD were reported for the TCLP metals analysis.

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)

mYes No  NA (Please explain.) Comments:

All LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported
analytes.

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)

mYes No NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.

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

Version 2.7 Page 4 of 7 1/10



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

No samples were affected.

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

Recoveries and RPDs were within control limits; data quality and usability were not affected.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

mYes No  NA (Please explain.) Comments:

Surrogates were recovered within laboratory control limits for each sample/analysis.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recoveries were within control limits; data quality and usability were not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No mNA (Please explain.) Comments:

Trip blanks are not required for TCLP VOC analysis.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =mNA (Please explain.) Comments:
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iii. All results less than PQL?
Yes No =mNA (Please explain.) Comments:

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

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

N/A; there was no trip blank for this sample-delivery group.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

Sample 14PCCO005S0 was submitted as a field-duplicate sample of 14PCC004SO0.
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

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

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes No mNA (Please explain.) Comments:

No analytes were detected in the field-duplicate pair; RPDs could not be calculated.

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

Comments:

There were no field-duplicate RPD failures; data quality and usability were not affected.
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f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No  =mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143274

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank below the
accepted temperature range (4°+2°C) but above 0 °C. No ice was observed in the water samples.
Results are not affected by the low sample temperatures.
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No  NA (Please explain.) Comments:

Sample 14PCC013S0O was received broken; the sample was transferred to a new jar for storage.
The DRO/RRO results for this sample are considered estimated, biased low (flagged ‘QL’) due to
potential loss of analyte during shipment.

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.?

mYes No NA (Please explain.) Comments:

Sample-receiving discrepancies were documented; see above for details.

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

Results for sample 14PCC013S0O are qualified *QL’ as estimated, biased low. Impact to data
usability is minor, as results are well below soil cleanup levels.

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted surrogate recovery failures and MSD recovery failures; see Sections 6.c. and
6.b. for discussion of these QC failures.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No  NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

I. One method blank reported per matrix, analysis and 20 samples?
mYes No  NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in method-blank samples

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

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

No samples were affected.
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v. Data quality or usability affected? (Please explain.)
Comments:

Data quality and usability was not affected (see above).

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)
mYes No NA (Please explain.) Comments:

A LCS/LCSD and MS/MSD were reported for the water VOC and GRO analyses. A LCS/LCSD
was reported for the water PAH analysis. An LCS/LCSD and at least one MS/MSD were reported
for each preparatory batch for the DRO/RRO analysis.

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

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes =mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with one exception noted below (Section 6.b.v.)

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

Yes mNo NA (Please explain.) Comments:

LCS/LCSD and MS/MSD RPDs were within laboratory control limits, with one exception noted
below (Section 6.b.v.)

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

Recovery of o-xylene was below laboratory control limits for the MSD of sample 14PCWO002WX.
LCS/LCSD RPD for RRO was above laboratory control limits for prep batch XXX31482.
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
mYes No NA (Please explain.) Comments:

The o-xylene result for sample 14PCWO002WX is considered estimated, biased low, and flagged
‘ML.,

Detectable RRO results for prep batch XXX31482 are considered estimated, and flagged ‘QN.’
All 16 samples in the batch were affected.

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

Impact to data quality and usability is minimal; o-xylene was not detected in the one affected
water sample, and RRO results are all well below the soil cleanup level of 13,700 mg/kg.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and RRO surrogate n-triacontane were recovered below laboratory
control limits for two or more samples. In each case, the recovery failures were due to sample
dilution (surrogates were diluted out of the sample). In accordance with USACE EM 200-1-10,
surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No  =mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recovery failures were due to sample dilution; data quality and usability was not
affected.
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d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and

Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
mYes No NA (Please explain.) Comments:

Water trip blank sample 14PCWO003WX was submitted for GRO and BTEX analysis.

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)
mYes No  NA (Please explain.) Comments:

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

No analytes were detected in the trip blank.

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

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

No analytes were detected; data quality and usability were not affected.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No  NA (Please explain.) Comments:

The following field-duplicate pairs were submitted in this sample delivery group:
14PCB006S0O/14PCB007SO
14PCC010S0O/14PCC011SO
14PCD002S0/14PCD003SO
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.
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ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

RPD (%) = Absolute value of:  (R31-Ry)
x 100
((R1+R2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes =mNo NA (Please explain.) Comments:

For field duplicate pair 14PCB006SO/14PCB007SO and 14PCD002S0O/14PCD003S0O, DRO and
RRO RPDs exceeded the DQO of 50%.

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

Comments:

DRO and RRO results for samples 14PCB006S0O/14PCB007S0 and 14PCD002S0/14PCD003SO
are considered estimated, and flagged ‘QN.” Impact to data usability is minimal as results were
well below applicable cleanup levels.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.
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7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No mNA (Please explain.) Comments:

There were no other data flags or qualifiers.

Version 2.7 Page 8 of 8 1/10



Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143333

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank below the
accepted temperature range (4°+2°C) but above 0 °C. Soil-sample results are not affected by the
low sample temperatures.
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No  NA (Please explain.) Comments:

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.?

Yes No  =mNA (Please explain.) Comments:

| There were no discrepancies.

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

] Samples were received in good condition; data quality and usability are not affected.

4. Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted surrogate recovery failures and MS/MSD recovery failures; see Sections 6.c.
and 6.b. for discussion of these QC failures.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No  NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

I. One method blank reported per matrix, analysis and 20 samples?
mYes No  NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in method-blank samples

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

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

No samples were affected.
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v. Data quality or usability affected? (Please explain.)
Comments:

No analytes were detected in method blanks; data quality and usability were not affected.

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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD and at least one MS/MSD were reported for each preparatory batch for the

DRO/RRO analysis.
ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
Yes No =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.)

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)

mYes No NA (Please explain.) Comments:

LCS/LCSD and MS/MSD RPDs were within laboratory control limits.

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

Recovery of DRO and RRO were below laboratory control limits for the MS of sample
14PCC020S0. The concentration spiked for each analyte was less than twice the native
concentration. In accordance with USACE EM 200-1-10, results should not be qualified based on
MS/MSD recovery failures unless the spike amount was at least twice the native concentration in
the sample. Results are not considered affected by the MS/MSD recovery failures.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No  =mNA (Please explain.) Comments:

No sample results were affected.
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vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

Data quality and usability were unaffected.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and RRO surrogate n-triacontane were recovered below laboratory
control limits for two samples. In each case, surrogate recovery failures were due to sample
dilution (surrogates were diluted out of the samples). In accordance with USACE EM 200-1-10,
surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No mNA (Please explain.) Comments:

\ No samples were affected.

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

Surrogate recovery failures were due to sample dilution; data quality and usability was not
affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No  mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =mNA (Please explain.) Comments:
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iii. All results less than PQL?
Yes No  mNA (Please explain.) Comments:

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

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

N/A; no trip blank was analyzed/reported for this work order.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pair was submitted in this sample delivery group:
14PCC023S0/14PCC024S0O

Field duplicates were collected at 12.5% of the total number of projects samples, meeting the

minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

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

Where R;= Sample Concentration
R, = Field Duplicate Concentration
mYes No NA (Please explain.) Comments:

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

Comments:

RPDs were within DQOs; data quality and usability were not affected.
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f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No  =mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143374

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank below the
accepted temperature range (4°+2°C) but above 0 °C. Soil-sample results are not affected by the
low sample temperatures.
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No  NA (Please explain.) Comments:

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.?

Yes No  =mNA (Please explain.) Comments:

| There were no discrepancies.

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

] Samples were received in good condition; data quality and usability are not affected.

4. Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted surrogate recovery failures and MS/MSD recovery failures; see Sections 6.c.
and 6.b. for discussion of these QC failures.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No  NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

I. One method blank reported per matrix, analysis and 20 samples?
mYes No  NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in method-blank samples

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

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

No samples were affected.
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v. Data quality or usability affected? (Please explain.)
Comments:

Data quality and usability were not affected.

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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD and at least one MS/MSD were reported for each preparatory batch for the

DRO/RRO analysis.
ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
Yes No =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.).

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

Yes mNo NA (Please explain.) Comments:

LCS/LCSD and MS/MSD RPDs were within laboratory control limits, with one exception noted
below (Section 6.b.v.).

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

Recovery of DRO was below laboratory control limits for the MS of sample 14PCC025SO. The
concentration spiked was less than twice the native concentration. In accordance with USACE EM
200-1-10, results should not be qualified based on MS/MSD recovery failures unless the spike
amount was at least twice the native concentration in the sample.

MS/MSD RPD for DRO was above laboratory control limits for the MS/MSD of sample
14PCC025S0. DRO results for this sample are considered estimated, and flagged ‘QN’ for
imprecision.
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
mYes No NA (Please explain.) Comments:

See above.

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

Impact to data usability is minor, as the affected result is two orders of magnitude below the
applicable soil cleanup level.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and RRO surrogate n-triacontane were recovered below laboratory
control limits for one or more samples. In each case, surrogate recovery failures were due to
sample dilution (surrogates were diluted out of the samples). In accordance with USACE EM 200-
1-10, surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recovery failures were due to sample dilution; data quality and usability were not
affected.
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d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and

Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No  mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =mNA (Please explain.) Comments:

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

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

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

N/A; no trip blank was analyzed/reported for this work order.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pair was submitted in this sample delivery group:
14PCC026S0/14PCC027SO

Field duplicates were collected at 12.5% of the total number of projects samples, meeting the

minimum frequency of 10% for the project.
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ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

RPD (%) = Absolute value of:  (R31-Ry)
x 100
((R1+R2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes No mNA (Please explain.) Comments:

No analytes were detected; RPDs could not be calculated.

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

Comments:

RPDs were not calculable; data quality and usability were not affected.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.
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7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143385

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank below the
accepted temperature range (4°+2°C) but above 0 °C. No ice was observed in the one water
sample. Results are not considered affected by the low sample temperatures.
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No  NA (Please explain.) Comments:

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.?

Yes No  =mNA (Please explain.) Comments:

| There were no discrepancies.

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

] Samples were received in good condition; data quality and usability are not affected.

4. Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted surrogate recovery failures and method-blank detections; see Sections 6.c.
and 6.a. for discussion of these QC failures.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No  NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

I. One method blank reported per matrix, analysis and 20 samples?
mYes No  NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

However, DRO was detected below the LOQ in the method blank associated with water prep
batch XXX31563, at 0.410 J mg/L.

iii. If above PQL, what samples are affected?

DRO was detected in associated project sample 14PCC043SO0 (rinsate sample/equipment blank)
within 10 times the concentration detected in the blank.
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Comments:

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

The affected result is qualified ‘B’ as potentially attributable to laboratory-based contamination.

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

Data usability was not affected; the affected sample is a rinsate/equipment-blank sample (see
Section 6.f.).

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)
mYes No  NA (Please explain.) Comments:

An LCS/LCSD was reported for each preparatory batch for the DRO/RRO analyses (soil and
water). In some cases, an MS/MSD were also reported. However, an MS/MSD was not reported
for soil prep batches XXX31539 and both water prep batches (XXX31529 and XXX31563).

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

Yes No  =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

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)

mYes No  NA (Please explain.) Comments:

All LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported
analytes.

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)

mYes No  NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.
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v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

There were no recovery or RPD failures.

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

See above.

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

Data quality and usability were not affected. However, we cannot evaluate potential matrix
interference for prep batches XXX31539, XXX31529, and XXX31563.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and RRO surrogate n-triacontane were recovered below laboratory
control limits for one or more samples. In each case, surrogate recovery failures were due to
sample dilution (surrogates were diluted out of the samples). In accordance with USACE EM 200-
1-10, surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recovery failures were due to sample dilution; data quality and usability were not
affected.
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d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and

Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =NA (Please explain.) Comments:

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

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

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

N/A; no trip blank was analyzed/reported for this work order.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No  NA (Please explain.) Comments:

The following field-duplicate pair was submitted in this sample delivery group:
14PCC041S0/14PCC042S0O
14PCC047S0/14PCC048SO
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.
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ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

RPD (%) = Absolute value of:  (R31-Ry)
x 100
((R1+R2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes =mNo NA (Please explain.) Comments:

For field-duplicate pair 14PCC041S0O/14PCC042S0O, RRO RPD exceeded the DQO of 50%.

For field-duplicate pair 14PCC047S0O/14PCC048S0O, DRO and RRO RPDs exceeded the DQO of
50%.

Each affected result is qualified ‘QN’ as estimated.

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

Comments:

Impact to data usability was minimal in each case, as results were well below applicable soil
cleanup levels.

f. Decontamination or Equipment Blank (If not used explain why).

mYes No NA (Please explain.) Comments:

Rinsate sample 14PCC043S0O was submitted in this work order to check for potential cross-
contamination from the reusable stainless steel core sampler.

i. All results less than PQL?

mYes No NA (Please explain.) Comments:

However, DRO and RRO were detected below the LOQ, at 0.295 J mg/L and 0.234 J mg/L,
respectively. The DRO result is attributable to laboratory-based contamination (see Section 6.a.).

ii. If above PQL, what samples are affected?

Comments:

RRO results for corresponding samples (14PCC036SO through 14PCC042S0) were greater than
10 times the concentration detected in the equipment blank (on a ppm basis), and are therefore
unaffected.
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iii. Data quality or usability affected? (Please explain.)

Comments:

Data quality and usability were not affected (see above).

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |114347o

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank below the
accepted temperature range (4°+2°C) but above 0 °C. Soil-sample results are not affected by the
low sample temperatures.
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes mNo NA (Please explain.) Comments:

Samples were received in good condition. However, VOC (8260B) analysis was requested on
sample 14PCX010S0 after the samples were submitted to the laboratory, and the fact that no
methanol preserved sample used for VOC analysis was not documented. The results for detected
VOCs were qualified as low estimates (QL), and ND results were rejected (R) and should not be
used for decision making. A sample kit containing methanol was subsequently ordered, and
properly preserved VOC samples were analyzed under SDG 1143866. Data from that report
should be used for evaluated VOC concentrations at Test Hole X-1.

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

Yes No =mNA (Please explain.) Comments:

\ There were no discrepancies.

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

\ Samples were received in good condition; data quality and usability are not affected.

4. Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory also noted LCS and MS/MSD recovery failures for the VOC analysis; see Sections
6.c. and 6.b. for discussion of these QC failures.

CCV failures (biased high) were reported for the following analytes in analytical batch VMS
14325:

Bromomethane

Chloroethane

Hexachlorobutadiene

n-Butylbenzene

Trichlorofluoromethane

None of these analytes were detected in the corresponding project samples, so results were
unaffected.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.
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c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No NA (Please explain.) Comments:

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

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

mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits (for VOC results, the most stringent Arctic Zone soil cleanup level). LODs were below
cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

i. One method blank reported per matrix, analysis and 20 samples?
mYes No  NA (Please explain.) Comments:
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ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

However RRO was detected below the LOQ in the method blank for prep batch XXX31566, at
6.30 mg/kg. The RRO result in the method blank was the LOQ (J flagged).

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

RRO was detected in the following project samples at less than 10 times the concentration in the
method blank, and are considered affected: 14PCX008S0O, 14PCX012SO, 14PCX015S0,
14PCX011S0, and 14PCX013S0.

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

Affected results are qualified ‘B’ to indicate the result may be attributable to laboratory-based
contamination.

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

Impact to data usability was minimal as affected results were several orders of magnitude below
the cleanup level.

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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD and at least one MS/MSD were reported for each DRO/RRO preparatory batch.
An LCS and an MS/MSD were reported for each VOC preparatory batch.

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

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes =mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.). There were also several CCV recovery failures
reported by the laboratory.
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iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS/LCSD and MS/MSD RPDs were within laboratory control limits, with one exception noted
below (Section 6.b.v.).

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

LCS recovery of chloroethane was above laboratory control limits (preparatory batch VXX26197).
Chloroethane was not detected in the corresponding project samples, so results were unaffected.
Recovery of the following VOC analytes were above laboratory control limits for the MS/MSD of

sample 14PCX010S0, likely due to matrix interference from the high concentration of DRO/RRO
in the sample:

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

4-1sopropyltoluene

Chloroethane

Hexachlorobutadiene

Naphthalene

n-Butylbenzene

Results for these analytes, where detected in the original sample (4-isopropyltoluene and
naphthalene only), are qualified ‘MH’ as potentially biased high due to matrix interference.

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

See above.

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

Impact to data usability is minor, as the affected results are well below the applicable soil cleanup
levels.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

mYes No NA (Please explain.) Comments:

\ Surrogate recoveries were within laboratory 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?
Yes No  mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recoveries were within laboratory control limits; data quality and usability were not
affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes mNo NA (Please explain.) Comments:

The VOC analysis reported in this work order was added following a request once samples were
shipped; no trip blank sample was submitted.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =NA (Please explain.) Comments:

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

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

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

No trip blank was analyzed/reported for this work order; we cannot determine whether cross-
contamination of samples may have occurred during sample shipment/storage.
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e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pair was submitted in this sample delivery group:
14PCX014S0/14PCX015S0O

Field duplicates were collected at 12.5% of the total number of projects samples, meeting the

minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

RPD (%) = Absolute value of:  (R1-Ry)
x 100
((R1tR2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes =mNo NA (Please explain.) Comments:

For field-duplicate pair 14PCX014S0/14PCX015S0O, DRO and RRO RPDs exceeded the DQO of
50%.
Each affected result is qualified *QN’ as estimated.

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

Comments:

Impact to data usability is minor as results were well below relevant cleanup levels in each case.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No  mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No  =mNA (Please explain.) Comments:
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ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143517

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
mYes No NA (Please explain.) Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:
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c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No NA (Please explain.) Comments:

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.?

Yes No mNA (Please explain.) Comments:

\ There were no discrepancies.

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

\ Samples were received in good condition; data quality and usability are not affected.

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted MS/MSD and surrogate recovery failures; see Sections 6.b. and 6.c. for
discussion of these QC failures.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.

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

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

i.  One method blank reported per matrix, analysis and 20 samples?
mYes No NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in the method blanks.

iii. 1f above PQL, what samples are affected?
Comments:

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

No samples were affected

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

Data quality and usability were not affected (see above).
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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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD and at least one MS/MSD were reported for each DRO/RRO preparatory batch.
An LCS was reported for the PCB analysis, but only two analytes (Aroclors 1016 and 1260) were
reported. No LCSD, MS/MSD, or sample duplicates were reported for the PCB analysis.

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
Yes No =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.).

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)

mYes No NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.

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

Recovery of DRO was below laboratory control limits for the MS and MSD of sample
14PCX017S0. The concentration spiked was less than twice the native concentration. In
accordance with USACE EM 200-1-10, results should not be qualified based on MS/MSD
recovery failures unless the spike amount was at least twice the native concentration in the sample.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No =mNA (Please explain.) Comments:

No results were affected (see above).
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vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

Data quality and usability were not affected by the MS/MSD recovery failures. We cannot
evaluate the analytical precision of the PCB analysis; no PCBs were detected in project samples, so
data usability is not considered affected.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and RRO surrogate n-triacontane were recovered below laboratory
control limits for one or more samples. In each case, surrogate recovery failures were due to
sample dilution (surrogates were diluted out of the samples). In accordance with USACE EM 200-
1-10, surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No mNA (Please explain.) Comments:

\ No samples were affected.

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

Surrogate recovery failures were due to sample dilution; data quality and usability was not
affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No  mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =mNA (Please explain.) Comments:
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iii. All results less than PQL?
Yes No  mNA (Please explain.) Comments:

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

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

No trip blank was analyzed/reported for this work order.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pairs were submitted in this sample delivery group:
14PCX018S0/14PCX019SO
14PCX030S0/14PCX031SO
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

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

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes mNo NA (Please explain.) Comments:

For field-duplicate pair 14PCX030S0O/14PCX031SO, DRO RPD exceeded the DQO of 50%.
Affected results are qualified ‘QN’ as estimates.
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Comments:

Impact to data usability was minimal in each case, as results were well below applicable soil
cleanup levels.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

See above.

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143634

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
mYes No NA (Please explain.) Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:
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c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No NA (Please explain.) Comments:

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.?

Yes No mNA (Please explain.) Comments:

\ There were no discrepancies.

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

\ Samples were received in good condition; data quality and usability are not affected.

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted a method-blank detection, MS/MSD recovery and RPD failures, and
surrogate recovery failures; see Sections 6.a., 6.b. and 6.c. for discussion of these QC failures.
Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.

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

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

i.  One method blank reported per matrix, analysis and 20 samples?
mYes No NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

However, DRO and RRO were detected below the LOQ in the method blank for the silica-gel
cleanup batch, at 20.3 and 14.1 mg/kg, respectively.

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

The RRO (silica gel) result for sample 14PCX054SO was within 10 times the concentration
detected in the method blank. This result is considered potentially attributable to laboratory-based
contamination, and is flagged ‘B.’

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

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

Impact to data usability is minor, as the affected result is several orders of magnitude below the
cleanup level

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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD was reported for each DRO/RRO prep batch. Each DRO/RRO prep batch also had
an MS/MSD, with the exception of batches XXX31637 (silica gel) and XXX31638. An LCS and
MS/MSD were reported for the SVOC prep batch.

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

Yes No =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.).

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

Yes mNo NA (Please explain.) Comments:

LCS/LCSD and MS/MSD RPDs were within laboratory control limits, with exceptions noted
below (Section 6.b.v.).
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v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

Numerous SVOC analytes were recovered above laboratory control limits for the MS/MSD of
sample 14PCX042S0. None of these analytes were detected in the parent sample, so results were
not affected.

MS/MSD RPD for isophorone was above laboratory control limits; this analyte was not detected
in the parent sample (14PCX042S0O) so results were not affected.

Recovery of DRO was above laboratory control limits for the MSD of sample 14PCX053SO. The
concentration spiked was less than twice the native concentration. In accordance with USACE EM
200-1-10, results should not be qualified based on MS/MSD recovery failures unless the spike
amount was at least twice the native concentration in the sample. Results are not affected.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No =mNA (Please explain.) Comments:

No results were affected (see above).

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

Data quality and usability were not affected by the MS/MSD recovery or RPD failures. We were
unable to evaluate potential matrix effects for prep batches XXX31637 (silica gel) or XXX31638.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes =mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and/or RRO surrogate n-triacontane were recovered below
laboratory control limits for multiple samples. In each case, surrogate recovery failures were due to
sample dilution (surrogates were diluted out of the samples). In accordance with USACE EM 200-
1-10, surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No  =mNA (Please explain.) Comments:

No samples were affected.
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iv. Data quality or usability affected? (Use the comment box to explain.)
Comments:

Surrogate recovery failures were due to sample dilution; data quality and usability was not
affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

Yes No  mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =mNA (Please explain.) Comments:

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

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

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

No trip blank was analyzed/reported for this work order.

e. Field Duplicate

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

The following field-duplicate pairs were submitted for DRO/RRO analysis in this sample delivery
group:

14PCX034S0/14PCX035S0O

14PCX042S0/14PCX043S0O

14PCX057S0/14PCX058S0O
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.
SVOC analysis was also requested on sample 14PCX042SO0 (at the request of ADEC), but SVOCs

) re not requested on field duplicate sample 14PCX043SO0O.
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mYes No NA (Please explain.) Comments:

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

See above.

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

RPD (%) = Absolute value of:  (R31-Ry)

x 100
(Ri+R2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
mYes No NA (Please explain.) Comments:

RPDs were within the DQO of 50%.

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

Comments:

Data quality and usability were not affected.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

See above.

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.
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7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No mNA (Please explain.) Comments:

There were no other data flags or qualifiers.

Version 2.7 Page 8 of 8 1/10



Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143815

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
mYes No NA (Please explain.) Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:
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c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No NA (Please explain.) Comments:

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.?

Yes No mNA (Please explain.) Comments:

\ There were no discrepancies.

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

\ Samples were received in good condition; data quality and usability are not affected.

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted MS/MSD and surrogate recovery failures; see Sections 6.b. and 6.c. for
discussion of these QC failures.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.

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

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

i.  One method blank reported per matrix, analysis and 20 samples?
mYes No NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in the method blanks.

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

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

See above.

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

No analytes were detected in the method blanks; data quality and usability were not affected.
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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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD and at least one MS/MSD were reported for each DRO/RRO prep batch.

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
Yes No  =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.).

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)

mYes No NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.

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

Recovery of DRO was above laboratory control limits for the MS/MSD of sample 14PCX061SO.
The concentration spiked was less than twice the native concentration. In accordance with USACE
EM 200-1-10, results should not be qualified based on MS/MSD recovery failures unless the spike
amount was at least twice the native concentration in the sample. Results are not affected.

Remaining MS/MSDs with recovery failures were not associated with project samples reported in
this work order.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No =mNA (Please explain.) Comments:

No results were affected (see above).

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

\ Data quality and usability were not affected by the MS/MSD recovery failures.
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c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes =mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane and/or RRO surrogate n-triacontane were recovered below
laboratory control limits for multiple samples. In each case, surrogate recovery failures were due to
sample dilution (surrogates were diluted out of the samples). In accordance with USACE EM 200-
1-10, surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No  =mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recovery failures were due to sample dilution; data quality and usability was not
affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No mNA (Please explain.) Comments:

\ No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =NA (Please explain.) Comments:

iii. All results less than PQL?
Yes No  mNA (Please explain.) Comments:
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iv. If above PQL, what samples are affected?
Comments:

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

No trip blank was analyzed/reported for this work order.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pair was submitted in this sample delivery group:
14PCX064S0/14PCX065S0O

Field duplicates were collected at 12.5% of the total number of projects samples, meeting the

minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

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

Where R;= Sample Concentration
R, = Field Duplicate Concentration
mYes No NA (Please explain.) Comments:

RPDs were within the DQO of 50%.

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

Comments:

Data quality and usability were not affected.
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f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

See above.

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No  =mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143866

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
mYes No NA (Please explain.) Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No  NA (Please explain.) Comments:
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c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No NA (Please explain.) Comments:

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.?

Yes No mNA (Please explain.) Comments:

\ There were no discrepancies.

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

\ Samples were received in good condition; data quality and usability are not affected.

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted LCS recovery failures, MS/MSD recovery and RPD failures, and surrogate
recovery failures; see Sections 6.b. and 6.c. for discussion of these QC failures. The LCS recovery
failure was noted in error; the affected batch was reanalyzed and the LCS with the failure not
reported.

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No  mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.

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

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
project?
Yes mNo NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result, with the exception of the
following analytes for sample 14PCX076SO:

Benzo[a]pyrene

Dibenzo[a,h]anthracene

N-Nitrosodimethylamine

We cannot determine if these analytes were present above cleanup levels in this sample. Impact to
data usability is minimal, as DRO was well above the cleanup level.

e. Data quality or usability affected?
Comments:

\ Impact to data quality and usability is minimal (see above).

6. QC Samples
a. Method Blank

i.  One method blank reported per matrix, analysis and 20 samples?
mYes No NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

However, RRO was detected below the LOQ at 16.3 mg/kg in the method blank for prep batch
XXX31754.

iii. If above PQL, what samples are affected?

The RRO result for sample 14PCX076S0O was within 10 times the concentration detected in the

method blank. This result is considered potentially attributable to laboratory-based contamination,
and is flagged ‘B.”

Version 2.7 Page 3 0of 9 1/10



Comments:

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

See above.

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

Impact to data usability is minimal, as the affected result was several orders of magnitude below
the cleanup level.

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)
mYes No  NA (Please explain.) Comments:

An LCS/LCSD and at least one MS/MSD were reported for each DRO/RRO prep batch (including
the silica gel batch). An LCS and MS/MSD were reported for each VOC, PCB, and SVOC prep
batch.

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
Yes No  =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits for reported analytes,
with exceptions noted below (Section 6.b.v.).

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)

mYes No  NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.
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v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

There were numerous analyte recovery failures for the MS/MSD of sample 14PCX076S0O. The
following analytes were recovered below laboratory control limits in the MS and MSD:
Diesel Range Organics (AK102)
DRO Silica Gel (AK102 SG)
1,2-Dichlorobenzene (8260B)
1,3-Dichlorobenzene (8260B)
1,4-Dichlorobenzene (8260B)
4-Chlorotoluene (8260B)
2,4-Dinitrophenol (2870D)
2-Nitrophenol (2870D)
4-Nitroaniline (2870D)
Aniline (2870D)
Benzoic acid (2870D)
Hexachlorocyclopentadiene (2870D)
Results for these analytes in the parent sample are considered estimated, biased low due to matrix
interference, and flagged ‘ML, with the exception of DRO and DRO Silica Gel (both small spikes
on a high native concentration).
The following analytes were recovered above laboratory control limits in the MS and/or MSD:
1,1,2-Trichloroethane (8260B)
1,2,4-Trimethylbenzene (8260B)
4-1sopropyltoluene (8260B)
Hexachlorobutadiene (8260B)
Naphthalene (8260B)
n-Butylbenzene (8260B)
0-Xylene (8260B)
P & M -Xylene (8260B)
Toluene (8260B)
Xylenes (total) (8260B)
1-Chloronaphthalene (8270D)
2,4,6-Trichlorophenol (8270D)
2,4-Dichlorophenol (8270D)
2,6-Dichlorophenol (8270D)
2,6-Dinitrotoluene (8270D)
2-Methylnaphthalene (8270D)
4-Chloro-3-methylphenol (8270D)
4-Chloroaniline (8270D)
Acenaphthene (8270D)
Bis(2-Chloroethoxy)methane (8270D)
Dibenzofuran (8270D)
Fluorene (8270D)
Hexachloroethane (8270D)
Isophorone (8270D)
N-Nitrosodiphenylamine (8270D)
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V. continued

Of these analytes, the following were detected in the parent sample, and are considered affected.
1,2,4-Trimethylbenzene (8260B)

4-1sopropyltoluene (8260B)

Naphthalene (8260B)

0-Xylene (8260B)

P & M -Xylene (8260B)

Toluene (8260B)

Xylenes (total) (8260B)

2-Methylnaphthalene (8270D)

These results are qualified ‘MH’ as estimated, biased high due to matrix interference.
Remaining MS/MSDs with recovery failures were not associated with project samples reported in
this work order.

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

See above.

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

Impact to data usability is minimal as the affected results were well below applicable cleanup
levels in each case.

c. Surrogates — Organics Only

i. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?
mYes No NA (Please explain.) Comments:
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ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

GRO surrogate 4-bromofluorobenzene was recovered above laboratory control limits for samples
14PCX076S0 and 14PCX077S0, due to matrix interference. These results are considered
estimated, biased high, and flagged *QH.’

DRO surrogate 5a-androstane was recovered above laboratory control limits for sample
14PCDO014S0, due to matrix interference. This results is considered estimated, biased high, and
flagged ‘QH.’

DRO surrogate 5a-androstane was recovered below laboratory control limits for sample
14PCD018S0, due to sample dilution. In accordance with USACE EM 200-1-10, surrogate
recovery failures caused by sample dilution do not affect sample data quality.

There were also some surrogate recovery failures for QC samples (LCS, MB, MS/MSD); these
failures did not affect data quality, as individual analyte recoveries (for LCS and MS/MSDs) were
acceptable, as were surrogate recoveries in associated project samples (with the exception of those
samples identified above).

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
mYes No NA (Please explain.) Comments:

See above.

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

Data quality affected as described above. Impact to data usability is minimal, as GRO results were
an order of magnitude below the GRO cleanup level (1,400 mg/kg), while the DRO result was an
order of magnitude above the Method One cleanup level of 500 mg/kg.

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

Trip-blank sample 14PCX078S0O was submitted with samples for volatile analysis in this work
order.

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

No analytes were detected in the trip blank.

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

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

No analytes were detected in the trip blank; data quality and usability were not affected.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pairs were submitted in this sample delivery group:
14PCD015S0/14PCD016SO
14PCX076S0/14PCX077SO
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

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

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes mNo NA (Please explain.) Comments:

DRO, 2-methylnaphthalene, naphthalene, and phenanthrene RPDs exceeded the DQO of 50% for
field duplicate pair 14PCX076SO/14PCX077S0.
Affected results are qualified ‘QN’ as estimates.
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Comments:

Data quality is affected as described above. Impact to data usability was minimal for affected PAH
analytes, as each affected result was well below soil cleanup levels. The DRO result for sample
14PCX076S0 exceeded the tundra-soil cleanup level of 12,500 mg/kg; the DRO result for sample
14PCX077S0 was below this cleanup level. Therefore we cannot conclusively determine whether
DRO exceeds the cleanup level at the sample location. The higher of the two results is
conservatively used to represent the DRO concentration for the sample location.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

See above.

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No  =mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1143960_rev_1

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

However, some sample names were incorrect on the original COC. The sample names were
corrected in an email to the lab, and the corrections reflected in the revised laboratory report.
Also, sample times for some samples were not included on the original COC; sample times were
transcribed from sample bottles.

Data quality and usability were not affected by these discrepancies.

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
Yes =mNo NA (Please explain.) Comments:

The cooler associated with this work order was received with its temperature blank below the
accepted temperature range (4°+2°C) but above 0 °C. No ice was observed in the water samples.
Results are not affected by the low sample temperatures.
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?
mYes No NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No NA (Please explain.) Comments:

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.?

Yes No  mNA (Please explain.) Comments:

‘ There were no discrepancies.

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

\ Samples were received in good condition; data quality and usability are not affected.

4, Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

The laboratory noted MS/MSD and surrogate recovery failures; see Sections 6.b. and 6.c. for
discussion of these QC failures.

The laboratory noted the sample-naming revisions (see Section 2.b.).

Remaining comments were regarding chromatographic patterns observed in select samples, and do
not indicate issues with data quality.

c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?
mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

project?
mYes No NA (Please explain.) Comments:

Analytical sensitivity was evaluated by checking that analytical LODs met applicable regulatory
limits. LODs were below cleanup levels for each non-detect result.

e. Data quality or usability affected?
Comments:

\ Data quality and usability were not affected.

6. QC Samples
a. Method Blank

i. One method blank reported per matrix, analysis and 20 samples?
mYes No NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in the method blanks.

iii. I1f above PQL, what samples are affected?
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Comments:

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

No samples were affected.

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

No analytes were detected in the method blank; data quality and usability were not affected.

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)
mYes No  NA (Please explain.) Comments:

An LCS/LCSD and an MS/MSD were reported for each DRO/RRO preparatory batch.

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?
Yes No  =mNA (Please explain.) Comments:

No metals/inorganic analyses were performed/reported

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes mNo NA (Please explain.) Comments:

LCS, LCSD, MS, and MSD recoveries were within laboratory control limits, with exceptions
noted in 6.b.v. below.

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)

mYes No  NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.

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

DRO was recovered below laboratory control limits for the MSD of sample 14PCD050S0O. The
DRO result for this sample is considered estimated, biased low due to matrix interference, and
flagged ‘ML.’
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
mYes No NA (Please explain.) Comments:

See above.

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

The affected, low-biased DRO result (473 mg/kg) is only slightly below the applicable Method
One soil cleanup level of 500 mg/kg. In an abundance of caution, this sample may be considered as
potentially exceeding the cleanup level for project decision making.

c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes mNo NA (Please explain.) Comments:

DRO surrogate 5a-androstane was recovered below laboratory control limits for sample
14PCD026S0, due to dilution of the sample extract. In accordance with USACE EM 200-1-10,
surrogate recovery failures caused by sample dilution do not affect sample data quality.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?
Yes No mNA (Please explain.) Comments:

No samples were affected.

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

The only surrogate recoveries were attributable to sample dilution; data quality and usability was
not affected.
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d. Trip
Soil

blank — VVolatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and

One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No  mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =mNA (Please explain.) Comments:

iii. All results less than PQL?

Yes No  =mNA (Please explain.) Comments:

iv. If above PQL, what samples are affected?

Comments:

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

Comments:

No trip blank was analyzed/reported for this work order.

e. Field

Duplicate
One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pairs were submitted in this sample delivery group:
14PCD032S0/14PCD033SO
14PCD036S0/14PCD037S0O
14PCD044S0/14PCD045S0O
14PCD048S0/14PCD049S0O
Field duplicates were collected at 12.5% of the total number of projects samples, meeting the
minimum frequency of 10% for the project.
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ii. Submitted blind to lab?
mYes No NA (Please explain.) Comments:

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

RPD (%) = Absolute value of:  (R31-Ry)
x 100
((R1+R2)/2)

Where R;= Sample Concentration
R, = Field Duplicate Concentration
Yes =mNo NA (Please explain.) Comments:

For field-duplicate pair 14PCD032S0/14PCD033S0O, DRO and RRO RPDs exceeded the DQO of
50%.

For field-duplicate pair 14PCD036S0/14PCD037S0O the DRO RPD exceeded the DQO.

For field-duplicate pair 14PCD048S0O/14PCD049S0O, DRO and RRO RPDs exceeded the DQO.
RPDs for field-duplicate pair 14PCD044S0O/14PCD045S0O met the DQO.

Results associated with RPD failures (noted above) are qualified ‘QN’ as estimates.

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

Comments:

Data quality affected as described above; impact to data usability is minor as the results were well
below cleanup levels in each case.

f. Decontamination or Equipment Blank (If not used explain why).

Yes No  =mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No  =mNA (Please explain.) Comments:

See above.

ii. If above PQL, what samples are affected?

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No  =mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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Laboratory Data Review Checklist

Completed by: | Rodney Guritz

Title: \Chemist Date: \October 13, 2014

CS Report Name: \Remedial Action Report — Project Chariot | Report Date: \October 2014

Consultant Firm: ‘Arctic Data Services, LLC for Fairbanks Environmental Services, Inc.

Laboratory Name: |SGS Anchorage, AK Laboratory Report Number: |1144035

ADEC File Number: |475.38.008 ADEC RecKey Number: |

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

mYes No NA (Please explain.) Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?
Yes No  =mNA (Please explain.) Comments:

No samples were transferred or sub-contracted to a different laboratory.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?
mYes No  NA (Please explain.) Comments:

b. Correct analyses requested?
mYes No  NA (Please explain.) Comments:

Matrix indicated on COC is water, but samples in this work order are soil samples; data quality
and usability are not affected.

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?
mYes No NA (Please explain.) Comments:
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b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,

Volatile Chlorinated Solvents, etc.)?
mYes No NA (Please explain.) Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
mYes No  NA (Please explain.) Comments:

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.?

Yes No  =mNA (Please explain.) Comments:

| There were no discrepancies.

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

] Samples were received in good condition; data quality and usability are not affected.

4. Case Narrative
a. Present and understandable?
mYes No NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
mYes No NA (Please explain.) Comments:

Comments were regarding chromatographic patterns observed in select samples, and do not
indicate issues with data quality.

c. Were all corrective actions documented?
Yes No =mNA (Please explain.) Comments:

There were no corrective actions performed/reported.

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

The lab did not indicate an impact to data quality or usability related to the QC anomalies noted.
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5. Samples Results
a. Correct analyses performed/reported as requested on COC?

mYes No NA (Please explain.) Comments:

b. All applicable holding times met?
mYes No  NA (Please explain.) Comments:

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

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the

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

DRO and RRO were detected in each sample; no LODs were relevant to compare.

e. Data quality or usability affected?
Comments:

] Data quality and usability were not affected.

6. QC Samples
a. Method Blank

i. One method blank reported per matrix, analysis and 20 samples?
mYes No NA (Please explain.) Comments:

ii. All method blank results less than PQL?
mYes No NA (Please explain.) Comments:

No analytes were detected in the method blank.

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

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

No samples were affected.
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v. Data quality or usability affected? (Please explain.)
Comments:

No analytes were detected in the method blank; data quality and usability were not affected.

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)
mYes No NA (Please explain.) Comments:

An LCS/LCSD and an MS/MSD were reported for each DRO/RRO preparatory batch.

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

No metals/inorganic analyses were performed/reported

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)

mYes No  NA (Please explain.) Comments:

All LCS, LCSD, MS, and MSD recoveries were within laboratory control limits.

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)

mYes No NA (Please explain.) Comments:

All LCS/LCSD and MS/MSD RPDs were within laboratory control limits.

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

There were no recovery or RPD failures.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No =mNA (Please explain.) Comments:

See above.

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

Recoveries and RPDs were within control limits; data quality and usability were not affected.
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c. Surrogates — Organics Only

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

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

mYes No NA (Please explain.) Comments:

Surrogate recoveries were within laboratory control limits for each sample/analysis.

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

Yes No mNA (Please explain.) Comments:

No samples were affected.

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

Surrogate recoveries were within control limits; data quality and usability was not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
Yes No mNA (Please explain.) Comments:

No samples were submitted for volatile analysis in this work order.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)
Yes No =NA (Please explain.) Comments:

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

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

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

No trip blank was analyzed/reported for this work order.

e. Field Duplicate

i. One field duplicate submitted per matrix, analysis and 10 project samples?
mYes No NA (Please explain.) Comments:

The following field-duplicate pair was submitted in this sample delivery group:
14PCD057S0/14PCD058S0O

Field duplicates were collected at 12.5% of the total number of projects samples, meeting the

minimum frequency of 10% for the project.

ii. Submitted blind to lab?
mYes No  NA (Please explain.) Comments:

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

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

Where R;= Sample Concentration
R, = Field Duplicate Concentration
mYes No NA (Please explain.) Comments:

Field-duplicate RPDs met the DQO of 50%.

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

Comments:

Field-duplicate RPDs were acceptable; data quality and usability were not affected.
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f. Decontamination or Equipment Blank (If not used explain why).

Yes No mNA (Please explain.) Comments:

Samples were collected with disposable sampling equipment; no decontamination- or equipment-
blank samples were required.

i. All results less than PQL?

Yes No mNA (Please explain.) Comments:

See above.

ii. If above PQL, what samples are affected?

Comments:

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

Comments:

N/A; there was no equipment blank for this sample delivery group.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?
Yes No  =mNA (Please explain.) Comments:

There were no other data flags or qualifiers.
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APPENDIX D
FIELD NOTES


































































































































































































































































































































































APPENDIX E

CORRESPONDENCE WITH USACE/ADEC REGARDING EXCAVATION
CLOSURES



Test Hole Baker



Shewman, Aaron F POA

From: Morris, Jessica A (DEC) [jessica.morris@alaska.gov]

Sent: Tuesday, July 29, 2014 1:45 PM

To: Shewman, Aaron F POA

Cc: Halverson, John E (DEC); Peterson, Melanie A POA

Subject: [EXTERNAL] RE: Project Chariot Test Hole Baker - POL-Soil Excavation is Complete

(UNCLASSIFIED)

Aaron,

Assuming that the sampling and analysis was conducted in accordance with the work plan, it
looks like the area can be backfilled and recontoured.

Thanks for keeping us in the loop.
Jessi

————— Original Message-----

From: Shewman, Aaron F POA [mailto:Aaron.F.Shewman@usace.army.mil]

Sent: Monday, July 28, 2014 1:58 PM

To: Morris, Jessica A (DEC)

Cc: Halverson, John E (DEC); Peterson, Melanie A POA

Subject: Project Chariot Test Hole Baker - POL-Soil Excavation is Complete (UNCLASSIFIED)
Importance: High

Classification: UNCLASSIFIED
Caveats: NONE

Jessi,

As I mentioned in my voicemail, I am sending you a site sketch, lab data spreadsheet, and
site photographs for Test Hole Baker at Project Chariot (Cape Thompson).

Review of the data indicates all soil confirmation sample DRO results were below 500 mg/Kg,
which indicates POL-contaminated soil excavation is complete. As a result, we would like to
give our contractor the go-ahead to recontour the area around the test hole and continue work
at the other test holes at this site.

We would like your concurrence before we do so. Please call me at your earliest convenience
to discuss.

Thank you.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

----- Original Message-----

From: Peterson, Melanie A POA

Sent: Monday, July 28, 2014 10:15 AM
To: Shewman, Aaron F POA



Cc: Benjamin, Sean P POA
Subject: FW: Baker Results (UNCLASSIFIED)
Importance: High

Classification: UNCLASSIFIED
Caveats: NONE

Aaron

Please take the lead on this.

Melanie

————— Original Message-----

From: Michael Boese [mailto:MBoese@fesalaska.com]
Sent: Monday, July 28, 2014 10:06 AM

To: Peterson, Melanie A POA; bill@tanikco.com; julie@tanikco.com; Craig Martin
Subject: [EXTERNAL] Baker Results

Melanie-

Attached are figures, photos, and lab results for the Baker excavation. We removed 15.5 tons
and confirmation samples met the Method 1 cleanup levels. Please forward the information to
ADEC for closure concurrence so we can complete the Baker excavation. Let me know if you
need anything else.

Mike Boese

(907) 441-1346 - Cell

(907) 277-7111

Fairbanks Environmental Services

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE



Michael Boese

From: Shewman, Aaron F POA [Aaron.F.Shewman@usace.army.mil]

Sent: Tuesday, July 29, 2014 2:24 PM

To: Bill Jury

Cc: Michael Boese; Peterson, Melanie A POA

Subject: RE: Project Chariot Test Hole Baker - POL-Soil Excavation is Complete (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Bill,

I had a telecon with Jessi Morris and John Halverson at ADEC re: soil confirmation sample DRO
results indicating POL-contaminated soil excavation is complete at Test Hole Baker.

Jessi agree Tanik can go ahead and recontour the area around Test Hole Baker.
She looks forward to receiving similar information for Test Hole Charlie soon.
Please let me know if you have any questions.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

Classification: UNCLASSIFIED
Caveats: NONE



Test Hole Charlie



Shewman, Aaron F POA

From: Morris, Jessica A (DEC) [jessica.morris@alaska.gov]

Sent: Wednesday, August 06, 2014 1:48 PM

To: Shewman, Aaron F POA

Subject: [EXTERNAL] RE: Project Chariot - Test Hole Charlie POL-Soil Excavation is Complete

(UNCLASSIFIED)

Aaron,

Assuming that the sampling and analysis was conducted in accordance with the work plan, it
looks like the area can be backfilled and recontoured.

Thanks,

Jessica A. Morris

Alaska Department of Environmental Conservation
Contaminated Sites Program

555 Cordova Street

Anchorage, Alaska 99501

Phone: 907-269-3077

jessica.morris@alaska.gov

----- Original Message-----

From: Shewman, Aaron F POA [mailto:Aaron.F.Shewman@usace.army.mil]

Sent: Friday, August 01, 2014 10:53 AM

To: Morris, Jessica A (DEC)

Cc: Peterson, Melanie A POA

Subject: RE: Project Chariot - Test Hole Charlie POL-Soil Excavation is Complete
(UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Jessi,

To follow-up on our phone conversation earlier this morning regarding Test Hole Charlie
confirmation soil sample locations C@39SO and C@40S0, both locations were collected from
tundra soil. The field team confirmed this via telephone and explained the entire excavation
floor is tundra soil with permafrost.

Please let me know if you have any questions.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

————— Original Message-----

From: Shewman, Aaron F POA

Sent: Friday, August 01, 2014 8:15 AM
To: Morris, Jessica A (DEC)

Cc: Peterson, Melanie A POA



Subject: Project Chariot - Test Hole Charlie POL-Soil Excavation is Complete (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Jessi,

Attached are site sketches, associated lab data, and site photographs for Test Hole Charlie
at Project Chariot (Cape Thompson).

Review of the data indicates all soil confirmation sample DRO results were below 500 mg/Kg
except for one collected from the floor in permafrost (83,300 mg/Kg DRO in tundra soil),
which indicates POL-contaminated soil excavation is complete. As a result, we would like to
give our contractor the go-ahead to recontour the area around the test hole and continue work
at the other test holes at the Chariot site.

We would like your concurrence before we do so. Please call me at your earliest convenience
to discuss.

Thank you.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE



Michael Boese

From: Shewman, Aaron F POA [Aaron.F.Shewman@usace.army.mil]

Sent: Friday, January 23, 2015 2:54 PM

To: bill@tanikco.com; Michael Boese

Cc: Peterson, Melanie A POA

Subject: FW: Chariot Test Hole Charlie Status (UNCLASSIFIED)

Attachments: 1143274 _Crosstab.xls; 1143333_Crosstab.xls; 1143374_Crosstab.xls; 1143385

_Prelim_HS.PDF; Chalie Excavation Photos.pdf; Charlie Sketches.pdf

Classification: UNCLASSIFIED
Caveats: NONE

Gentleman,

As part of my comments to the draft 2014 Remedial Action Report, I am forwarding you the
email dated August 13, 2014, confirming ADEC concurrence with backfill and recontouring of
Test Hole Charlie on July 31, 2014, for inclusion in Appendix E of the final report.

FYSA USACE comments on the draft report will be separately transmitted at a later date.
Thank you.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

————— Original Message-----

From: Peterson, Melanie A POA

Sent: Wednesday, August 13, 2014 7:23 AM

To: Mark Kautsky DOE-PM; Hutton, Rick (CONTR)

Cc: Gretchen Baer; Jeffrey Price; Miller, Judy (CONTR); Morgan, Christopher L POA; Shewman,
Aaron F POA; Peterson, Melanie A POA

Subject: Chariot Test Hole Charlie Status (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

All

Please find attached the results for Test Hole Charlie. The Corps has coordinated with ADEC
about closing this site. ADEC as of 31 July 2014, has concurred that the site is good to
close for backfill and re-contouring.

The contractor was given the go ahead to close this site on the July 31.

Sorry for the delay on providing this information.

Melanie Peterson

Project Manager

Alaska District
U.S. Army Corps of Engineers



Work: (907) 753-5694
Fax: (907) 753-2829

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE



Test Hole Dog



From: Morris, Jessica A (DEC)

To: Shewman, Aaron F POA

Cc: Halverson, John E (DEC); Peterson, Melanie A POA

Subject: [EXTERNAL] RE: Project Chariot Test Hole Dog - POL-Soil Excavation is Complete (UNCLASSIFIED)
Date: Monday, August 25, 2014 10:57:52 AM

Aaron,

Based on the information you provided, | would concur that the area around the test hole can be
backfilled.

Thanks,

Jessi

Jessica A. Morris

Alaska Department of Environmental Conservation
Contaminated Sites Program

555 Cordova Street

Anchorage, Alaska 99501

Phone: 907-269-3077

jessica.morris@alaska.gov

From: Shewman, Aaron F POA [mailto:Aaron.F.Shewman@usace.army.mil]
Sent: Monday, August 25, 2014 8:49 AM

To: Morris, Jessica A (DEC)
Cc: Halverson, John E (DEC); Peterson, Melanie A POA
Subject: Project Chariot Test Hole Dog - POL-Soil Excavation is Complete (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Jessi,

Attached are pertinent site sketches, lab data, and site photographs for POL-contaminated soil
excavation from Test Hole Dog at Project Chariot (Cape Thompson).


mailto:jessica.morris@alaska.gov
mailto:Aaron.F.Shewman@usace.army.mil
mailto:john.halverson@alaska.gov
mailto:Melanie.A.Peterson@usace.army.mil
mailto:Aaron.F.Shewman@usace.army.mil

The sidewall samples within the area represented by the dark line were collected from tundra. Sidewall
samples collected outside the area of the dark line were in the gravel pad so they are subject to the
500 mg/kg cleanup level. All floor samples were collected from tundra so they are subject to tundra
arctic zone cleanup levels. All results were below the applicable cleanup levels.

Loading area pre-and post-soil samples were also collected. The highest PID measurement was 7
ppm. Laboratory results should be available tomorrow.

There were no soil stockpiles associated with this excavation.

We would like to give our contractor the go-ahead to backfill/recontour the area around the test hole as
soon as possible. We would like your concurrence. Please call me at your earliest convenience if you
would like to discuss.

Thank you.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

Classification: UNCLASSIFIED
Caveats: NONE



Michael Boese

From: Shewman, Aaron F POA [Aaron.F.Shewman@usace.army.mil]

Sent: Monday, August 25, 2014 11:08 AM

To: Michael Boese; ken.rissew@gmail.com

Cc: Peterson, Melanie A POA; Kautsky, Mark; rick.hutton@Im.doe.gov; julie@tanikco.com;
bill@tanikco.com; Craig Martin

Subject: Okay to Backfill/Recontour Test Hole Dog! (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

All,
Moments ago Jessi Morris with ADEC agreed we can backfill/recontour Dog!

Thank you for all of your good work. Please be safe as you demobilize from the site. We
look forward to receiving the draft Remedial Action Report.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

————— Original Message-----

From: Michael Boese [mailto:MBoese@fesalaska.com]

Sent: Sunday, August 24, 2014 7:55 PM

To: Shewman, Aaron F POA; Peterson, Melanie A POA; Craig Martin; bill@tanikco.com;
julie@tanikco.com; ken.rissew@gmail.com; rick.hutton@lm.doe.gov

Subject: [EXTERNAL] Chariot Daily Report for Aug 24

Melanie-

Attached is the DQCR for Aug 24. We started the demobe process today. Please let me know
when we can backfill the DOG excavation, and if you need any additional information for site
closure. Surveyor is scheduled to arrive onsite Tuesday.

Thanks,
Mike

Mike Boese

(907) 441-1346 - Cell

(907) 277-7111

Fairbanks Environmental Services

Classification: UNCLASSIFIED
Caveats: NONE



Test Hole X-1



Shewman, Aaron F POA

From: Morris, Jessica A (DEC) [jessica.morris@alaska.gov]

Sent: Friday, August 22, 2014 9:59 AM

To: Shewman, Aaron F POA

Cc: Halverson, John E (DEC); Peterson, Melanie A POA

Subject: [EXTERNAL] RE: Project Chariot Test Hole X-1 - POL-Soil Excavation is Complete

(UNCLASSIFIED)

Aaron,

Thanks for sending the lab reports; that cleared things up. Assuming that the sampling and
analysis was conducted in accordance with the work plan, I think the contractor can
backfill/recontour the area around the test hole.

Thanks,
Jessi

————— Original Message-----

From: Shewman, Aaron F POA [mailto:Aaron.F.Shewman@usace.army.mil]

Sent: Friday, August 22, 2014 9:03 AM

To: Morris, Jessica A (DEC)

Cc: Halverson, John E (DEC); Peterson, Melanie A POA

Subject: RE: Project Chariot Test Hole X-1 - POL-Soil Excavation is Complete (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Good morning Jessi,

I apologize, all the lab data reports are attached to this message. The field team informed
me this morning:

Excavated soil samples are 1143278 to 1143470.
Excavation limit samples are in 1143517, 1143634, and 1143815.

The full suite analysis sample from the excavation, and pre- and post-soil samples from
loading and stockpile areas are in 1143866 Prelim 2 (sent to you with a different title via
email yesterday).

Please let me know if you need anything else.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

————— Original Message-----

From: Shewman, Aaron F POA

Sent: Thursday, August 21, 2014 10:21 AM

To: Morris, Jessica A (DEC)

Cc: Halverson, John E (DEC); Peterson, Melanie A POA

1



Subject: Project Chariot Test Hole X-1 - POL-Soil Excavation is Complete (UNCLASSIFIED)
Importance: High

Classification: UNCLASSIFIED
Caveats: NONE

Jessi,

Attached are pertinent site sketches, lab data, and site photographs for POL-contaminated
soil excavation from Test Hole X-1 at Project Chariot (Cape Thompson).

In summary:

- DRO/RRO confirmation samples from the floor and sidewalls are below ADEC Method Two Arctic
Zone soil cleanup levels.

- One exception to the above is results for the additional soil sample analyzed for silica
gel cleanup DRO/RRO, GRO, VOC, SVOC, and PCBs collected from the floor (permafrost) of the
excavation near the test hole casing indicated DRO above Method Two. No other analytes were
above Method Two levels.

- Pre- and post-soil samples from loading and stockpile areas for DRO/RRO were below ADEC
Method One Arctic Zone soil cleanup levels.

As a result, we would like to give our contractor the go-ahead to backfill/recontour the area
around the test hole. We would like your concurrence. Please call me at your earliest
convenience if you would like to discuss.

Thank you.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE



Michael Boese

From: Shewman, Aaron F POA [Aaron.F.Shewman@usace.army.mil]

Sent: Friday, August 22, 2014 10:05 AM

To: Michael Boese; bill@tanikco.com; Craig Martin; julie@tanikco.com; ken.rissew@gmail.com
Cc: Peterson, Melanie A POA; rick.hutton@Im.doe.gov

Subject: RE: Chariot Daily Report for Aug 21 (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

All,
Moments ago Jessi Morris with ADEC agreed we can backfill/recontour X-1.

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

————— Original Message-----

From: Peterson, Melanie A POA

Sent: Friday, August 22, 2014 9:46 AM

To: Michael Boese; bill@tanikco.com; Shewman, Aaron F POA; Craig Martin; julie@tanikco.com;
ken.rissew@gmail.com; rick.hutton@lm.doe.gov

Cc: Peterson, Melanie A POA

Subject: RE: Chariot Daily Report for Aug 21 (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Mike

No word yet, Aaron has followed up with Jessi all ready this morning to get a response. He
will be on top of following up with her.

Melanie

————— Original Message-----

From: Michael Boese [mailto:MBoese@fesalaska.com]

Sent: Thursday, August 21, 2014 7:26 PM

To: Peterson, Melanie A POA; bill@tanikco.com; Shewman, Aaron F POA; Craig Martin;
julie@tanikco.com; ken.rissew@gmail.com; rick.hutton@lm.doe.gov

Subject: [EXTERNAL] Chariot Daily Report for Aug 21

Melanie-

Attached is the Daily QC report for Aug 21. Any word on site closure for the X-1 excavation?
Apparently John Halverson, DOE personnel, and representatives from Point Hope will be
visiting tomorrow. Also, we will be getting confirmation sample results from DOG tomorrow!

Thanks,
Mike



Mike Boese

(907) 441-1346 - Cell

(907) 277-7111

Fairbanks Environmental Services

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE



Michael Boese

From: Peterson, Melanie A POA [Melanie.A.Peterson@usace.army.mil]

Sent: Friday, August 15, 2014 10:07 AM

To: Michael Boese; ken@tanikco.com

Cc: Craig Martin; Shewman, Aaron F POA, rick.hutton@Im.doe.gov; julie@tanikco.com;

bill@tanikco.com; Mark Kautsky DOE-PM; Peterson, Melanie A POA; Benjamin, Sean P
POA; Morgan, Christopher L POA
Subject: RE: Arctic Zone Cleanup Levels Apply to X-1 (UNCLASSIFIED)

Importance: High

Classification: UNCLASSIFIED
Caveats: NONE

Gentlemen
ADEC has confirmed that using Method Two Arctic Zone Soil Clean Levels for X-1 is acceptable.
Melanie

————— Original Message-----

From: Michael Boese [mailto:MBoese@fesalaska.com]

Sent: Wednesday, August 13, 2014 10:07 AM

To: Peterson, Melanie A POA; rick.hutton@lm.doe.gov; julie@tanikco.com; ken@tanikco.com;
Shewman, Aaron F POA; bill@tanikco.com

Cc: Craig Martin

Subject: [EXTERNAL] Arctic Zone Cleanup Levels Apply to X-1

Melanie-

Rick Hutton (DOE contractor) and I asked John Halverson about using the Method Two Arctic
Zone Soil Cleanup Levels (DR0O=12,500 mg/kg) for X-1 excavation during his site visit on
August 4th, 2014. 3John concurred with the Method Two Cleanup Level based on the fact that no
drill pad gravels were ever installed at the site, and that the site is underlain by
permafrost. He did request that we use the Method One level of 500 mg/kg for evaluating the
four overburden stockpiles at X-1, however. I did not document this information in the DQCR
as I had indicated in the teleconference we had this morning.

Thanks,
Mike

Mike Boese

(907) 441-1346 - Cell

(907) 277-7111

Fairbanks Environmental Services

Classification: UNCLASSIFIED
Caveats: NONE



Michael Boese

From: Shewman, Aaron F POA [Aaron.F.Shewman@usace.army.mil]
Sent: Saturday, August 16, 2014 12:25 PM

To: Michael Boese

Subject: RE: X-1 Excavation Results (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

No worries. It is great news the barge has come and gone with all the conex!
Did Northland deliver empty conex for Chariot?

Aaron Shewman, P.E.

Environmental Engineer

USACE Alaska District (EN-EE)

Joint Base Elmendorf-Richardson, Alaska
(907) 753-5558 (voice)

(907) 753-2829 (fax)

----- Original Message-----

From: Michael Boese [mailto:MBoese@fesalaska.com]

Sent: Saturday, August 16, 2014 12:04 PM

To: Shewman, Aaron F POA

Subject: [EXTERNAL] Re: X-1 Excavation Results (UNCLASSIFIED)

Aaron-
Unfortunately the barge arrived at 6 AM this morning and removed all the filled connexes from
the site.

-Mike
Fairbanks Environmental Services

Mboese@fesalaska.com
907-441-1346

On Aug 16, 2014, at 10:49 AM, "Shewman, Aaron F POA" <Aaron.F.Shewman@usace.army.mil> wrote:

Classification: UNCLASSIFIED
Caveats: NONE

>

>

>

> Mike,
>

> John Halverson with DEC stated if the stockpile results were > 500 mg/kg DRO and < 12,500
mg/kg DRO, that soil could be used as backfill in areas that are more than 2' below the
ground surface and then covered with at least 2 feet of "clean" soil.

>

> If results were as described above, then if you kept track of the soil bags that contain
the formerly stockpiled soil you can empty the bags back into the bottom of the excavation to
save tonnage going off site.

>

> Aaron Shewman, P.E.

> Environmental Engineer
> USACE Alaska District (EN-EE)



> Joint Base Elmendorf-Richardson, Alaska
> (907) 753-5558 (voice)

> (907) 753-2829 (fax)
>
>

> ----- Original Message-----

> From: Michael Boese [mailto:MBoese@fesalaska.com]

> Sent: Friday, August 15, 2014 8:00 PM

> To: Peterson, Melanie A POA; Shewman, Aaron F POA; bill@tanikco.com; julie@tanikco.com;
Craig Martin; ken.rissew@gmail.com; rick.hutton@lm.doe.gov

> Subject: [EXTERNAL] X-1 Excavation Results

>

> Melanie-

> We received the preliminary sidewall results today, and they were below ADEC Method Two
Arctic Zone soil cleanup levels. All confirmation samples from the floor and sidewalls are
below ADEC Method Two Arctic Zone soil cleanup levels. There is no further excavation
planned for X-1, however, FES still need to collect post footprint samples from loading and
stockpile areas, and the additional sample for VOC, GRO, SVOC, PCB, and silica gel cleanup
DRO/RRO. We will collect those samples this weekend and include those results upon receiving
them. Attached are the preliminary results from X-1. Please review and comment.

>

Thanks,
Mike

Mike Boese

(907) 441-1346 - Cell

(907) 277-7111

Fairbanks Environmental Services

Classification: UNCLASSIFIED
Caveats: NONE

YV VV V V V V V V V V V.YV

Classification: UNCLASSIFIED
Caveats: NONE
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APPENDIX G
DISPOSAL CERTIFICATES AND WASTE MANIFESTS



Table G1 - Connex Summary

2014 Remedial Action

Project Chariot, Cape Thompson, Alaska

Manifest Number Connex Number Date Removed from| Number of Filled WEIgSr:ccl](sti:IIi?eﬁjuper Weg;tl?sf !:II_”::diIL:per Difference
Cape Thompson SuperSacks (Pounds) (Pounds) (Pounds)
22557A CAXU 336240 8/14/2014 22 35,649 35,580 69
22557B NSIU 201344 9/8/2014 17 39,974 39,960 14
22557C TTNU 385220 8/14/2014 26 35,993 35,240 753
22557D NSIU 203498 8/14/2014 16 39,860 39,780 80
22557E CHAU 182662 8/14/2014 15 39,632 39,540 92
22557F NSIU 263675 8/14/2014 14 38,355 38,300 55
22557G NSIU 265213 8/14/2014 14 38,325 38,260 65
22557H TTNU 247161 8/14/2014 14 38,268 38,180 88
225571 TTNU 363404 8/14/2014 14 38,264 37,940 324
22557] NSIU 203025 8/14/2014 14 38,021 37,200 821
22557K TRIU 150299 8/14/2014 13 39,273 38,760 513
22557L NSIU 265219 8/14/2014 13 35,773 37,580 -1,807
22557M CMCU 205113 8/14/2014 15 35,929 34,580 1,349
22557N TTNU 276914 8/14/2014 15 39,835 38,880 955
225570 CMCU 205568 8/14/2014 14 35,761 35,020 741
22557P CAXU 259023 8/14/2014 15 35,958 34,900 1,058
22557Q PNEU 244462 8/14/2014 20 39,907 40,700 -793
22557R NSIU 265280 8/16/2014 12 38,708 38,260 448
22557S CMCU 205974 8/16/2014 14 38,676 38,280 396
22557T TTNU 195351 8/16/2014 15 37,803 37,820 -17
22557U CHAU 182601 8/16/2014 16 38,788 38,620 168
22557V NSIU 203068 8/16/2014 18 38,185 38,120 65
22557TW NSIU 202268 8/16/2014 17 38,109 38,040 69
22557X TTNU 261039 8/16/2014 13 38,670 38,620 50
22557Y NSIU 201553 8/16/2014 14 37,587 37,400 187
225577 NSIU 202496 8/16/2014 15 38,570 38,480 90
22557AA NSIU 201678 8/16/2014 19 38,810 38,820 -10
22557BB NSIU 202266 8/16/2014 13 35,795 40,000 -4,205
22557CC NSIU 203211 8/16/2014 13 35,560 39,880 -4,320
22557DD TRIU 3103223 9/8/2014 17 39,983 39,900 83
22557EE NSIU 202851 9/8/2014 16 39,982 39,980 2
22557FF TTNV 141622 9/8/2014 17 39,993 39,980 13
22557GG AKCU 901928 9/8/2014 17 39,985 39,740 245
22557HH CAXV 315138 9/8/2014 16 39,954 39,940 14
2255711 CRSU 146684 9/8/2014 16 39,990 39,900 90
2255733 PNEU 244400 9/8/2014 16 39,662 39,560 102
22557KK TRIU 291752 9/8/2014 16 40,000 39,900 100
22557LL TRIU 396120 9/8/2014 18 39,976 39,920 56
22557MM AMLU 203803 9/8/2014 16 39,982 39,000 982
22557NN NSIU 265103 9/8/2014 18 39,984 39,980 4
2255700 NSIU 202869 9/8/2014 13 31,751 29,760 1,991
TOTAL WEIGHT (Pounds) 1,571,280 1,570,300 980
















































































































































































































































































































































































































































































































APPENDIX H
REVIEW COMMENTS



REVIEW
COMMENTS

PROJECT: Chariot Project, Cape Thompson, Alaska
DOCUMENT: Draft Remedial Action Report, Chariot Project, Cape Thompson, Alaska

U.S. ARMY CORPS

OF ENGINEERS

DATE: January 2015
REVIEWER: Jessica Morris

Action taken on comment by:

CEPOA-EN-EE PHONE: 907-269-3077
ltem Drawing COMMENT REVIEW RESPONSE ADEC RESPONSE
No. Sht. No., CONFERENCE ACCEPTANCE
Spec. A - accepted (A-AGREE)
Para. W -withdrawn (D-DISAGREE)
(if neither, explain)
1 | General Please have the document further reviewed for A Spelling and grammatical errors will be | A
spelling and grammatical errors. rectified in final document.

2 | Executive, Please remove any statements that the ADEC agreed A Text in ES (and throughout document) will | A -  Please
Summary, | that all of the requirements of the work plan had been be revised to state that ADEC approved | include the actual
Page i, | metduring the field activities. The ADEC did excavation  closures after reviewing | email from
throughout | review preliminary data and field notes, but can only preliminary analytical results and field data. | ADEC as well.

determine if the requirements of the work plan have Documentation of the ADEC approvals (via

been met after reviewing the removal action report. USACE) are provided in Appendix E.
Copies of emails from ADEC will be
included in Appendix E.

3 | Section4.4 | Describe how the water samples were collected in A Water samples were collected by pumping | A

described. into sample jars using a peristaltic pump
(see Section 4.4.1, center paragraph on page
4-3). For clarity, the title of Section 4.4.1
will be revised to include sampling:
“Casing Water Removal, Treatment, and
Sampling.”

4 | Section4.6 | Please describe the process of collecting field A The field screening sample collection | A
screening samples, or reference the section where it process described in Section 5.1 will be
is described. referenced in Section 4.6.

5 | Section4.7 | \Was no soil stockpiled at Test Holes Charlie and Dog A Yes. Sentence will be revised for clarity: | A
because clean overburden was not present? Please “No soil was stockpiled at Test Holes
clarify the second sentence of the last paragraph on Charlie or Dog because screening and/or
page 4-5. laboratory results indicated that clean

overburden was not present at those sites.”

6 | Section4.7 | \were all stockpiles placed on liners and covered? A All stockpiles installed outside the limits of | A

excavation were placed on liners and were




REVIEW
COMMENTS

PROJECT: Chariot Project, Cape Thompson, Alaska
DOCUMENT: Draft Remedial Action Report, Chariot Project, Cape Thompson, Alaska

U.S. ARMY CORPS

OF ENGINEERS

DATE: January 2015
REVIEWER: Jessica Morris

Action taken on comment by:

CEPOA-EN-EE PHONE: 907-269-3077
ltem Drawing COMMENT REVIEW RESPONSE ADEC RESPONSE
No. Sht. No., CONFERENCE ACCEPTANCE
Spec. A - accepted (A-AGREE)
Para. W -withdrawn (D-DISAGREE)
(if neither, explain)
covered. This section will be revised to
include this information.
7 | Section Please include more detail regarding the A Additional detail will be added to Section | A
5.2.1 confirmation sampling process. Who conducted the 5.1. All sampling was conducted by Mike
field work and sampling? Was it qualified person? Boese or Bryan Johnson, both of whom are
How were the samples collected? How were the soil qualified persons. Samples were collected
samples preserved? Where the samples collected from freshly exposed soil, and were
from freshly exposed soil or was the excavation open immediately placed in coolers containing
for a period of time prior to sampling? frozen gel ice. This information will be
added to text.
g | Section The equipment blank sample wasn’t a soil sample so A A new subsection will be added for | A
521 shouldn’t be included under this section header. “Quality Control Samples,” and the
equipment blank text will be moved to that
subsection.
9 | Section5.2 | please describe how the samples were preserved and A The second sentence in Section 5.2 states | A
maintained in the field until they were shipped to the that samples were stored in sample coolers
laboratory. with frozen gel ice. Another sentence will
be added to indicate that the coolers were
stored in the sampler’s sleeping tent at
night, and that the condition of the ice in the
sample coolers was checked each day and
replenished with frozen gel ice as needed.
10 | Section5.3 | pjease remove this section, or revise to indicate that A See response to Comment 2. A
the ADEC reviewed preliminary data and field The following rationale will be added to
drawings. Provide further rationale for why the text: Excavation activities at each of the
excavation was determined to be complete and was sites was curtailed once the requirements of
backfilled. the approved Work Plan had been met (the
required number of screening and
laboratory samples were collected from




REVIEW
COMMENTS

PROJECT: Chariot Project, Cape Thompson, Alaska
DOCUMENT: Draft Remedial Action Report, Chariot Project, Cape Thompson, Alaska

U.S. ARMY CORPS

OF ENGINEERS

DATE: January 2015
REVIEWER: Jessica Morris

Action taken on comment by:

CEPOA-EN-EE PHONE: 907-269-3077
Item Drawing COMMENT REVIEW RESPONSE ADEC RESPONSE
No. Sht. No., CONFERENCE ACCEPTANCE
Spec. A - accepted (A-AGREE)
Para. W -withdrawn (D-DISAGREE)
(if neither, explain)

limits of excavation, and preliminary
laboratory  results from  confirmation
samples were below applicable action
levels and/or permafrost limited further
vertical excavation).

11 | Section 5.4, | please indicate the matrix spike recoveries and A DRO was recovered at 78% and 19%, | A
9.5 quality control limits for the DRO concentrations respectively, in MS/MSD samples. Only
associated with Sample 14PCDO050SO. If the sample the MSD recovery was below acceptable
was qualified and not rejected, the sample result is QC limits of 75%-125%. These details will
still usable for project decision making. be added to the text, CDQR, and checklist.
12 | Section 7.3, | please list the final depth limits of excavation, A Requested details regarding depth of | A
74,83, 84, | number of field screening samples, and number of excavation limits and number of samples
9.4, 9.5, analytical samples.  Please describe how the will be added to the aforementioned
10.4,10.5 | analytical samples were collected. sections, as applicable. Analytical sample
collection will be described or the section
where it is described will be referenced.
13 | Section 7.5, | pjease list the size of the loading area, and how the A Loading areas were approximately 10’ by | A
8.6, 9.6, | number of analytical samples and locations were 10’ in size, and one set of pre/post footprint
10.7 determined. From what depth were the soil samples samples were collected from the center
collected? How were the samples collected? Please each loading area footprint.  Footprint
include the loading areas on the figures. samples were collected from freshly
exposed areas at depths of 6 inches and
marked with a pin flag. These details will
be added to text, and the sample collection
procedure section will be referenced.
Loading areas will be included on Figures
7-3, 8-4,9.4, and 10-4.
14 | Section 7.4 | please summarize the sample results, and explain A Sample results are discussed Sections 7.4, | A — Please also

8.5. 9.5,

why the excavations were considered complete if

8.5, 9.5, and 10.5 (revised to Section 10.6).

list out the




REVIEW
COMMENTS

PROJECT: Chariot Project, Cape Thompson, Alaska
DOCUMENT: Draft Remedial Action Report, Chariot Project, Cape Thompson, Alaska

U.S. ARMY CORPS

OF ENGINEERS

DATE: January 2015
REVIEWER: Jessica Morris

Action taken on comment by:

CEPOA-EN-EE PHONE: 907-269-3077
ltem Drawing COMMENT REVIEW RESPONSE ADEC RESPONSE
No. Sht. No., CONFERENCE ACCEPTANCE
Spec. A - accepted (A-AGREE)
Para. W -withdrawn (D-DISAGREE)
(if neither, explain)
10.5 confirmation sample results were greater than the As indicated in Section 7.4 and 9.5, all | contaminant

cleanup levels. Simply stating the USACE and
ADEC agreed the excavations could be backfilled
isn’t sufficient explanation for a cleanup report.

confirmation samples from Test Hole Baker
and Dog, respectively, were below ADEC
cleanup levels. As indicated in Sections.
8.5 and 10.5 for Test Hole Charlie and X1,
respectively, each site had a single sample
exceeding ADEC cleanup levels; both
exceedences were associated with floor
samples collected directly adjacent to the
test hole casings. Excavations were
considered complete at both of these sites
because  permafrost and/or  bedrock
restricted further soil removal. The
information will be added to text.

A summary of contaminant concentrations
remaining after the RA efforts will be
included for each site. Permafrost and/or
bedrock restricted further soil removal and
was the reason for curtailing excavation
activities at Test Holes Charlie and X-1.
The information will be added to text.

concentrations
that were left in
place, and the
rationale in the
text.

15 | Section 10.6

Please state the sizes of each stockpile and its
associated footprint. Please describe where and how
the stockpile and footprint samples were collected.
How can the reader determine if the samples were
representative of the stockpile?

Details regarding the stockpiles installed at
Test Hole X-1 will be added to text (Section
10.7). All four were less than 10 cubic
yards in size and had footprints of
approximately 80 to 140 square feet.
Screening samples were collected from the
four corners and the center of each
stockpile (from freshly exposed soil
approximately 1 foot below the surface),
and one laboratory was collected from each
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stockpile from the location with the highest
PID result.

One set of pre/post footprint samples was
collected from the center of each of the four
stockpile liners, and a fifth footprint sample
was collected from where side-by-side
stockpiles XSP1/XSP2 met.  Footprint
samples were collected from newly exposed
soils from depths of 6 inches, and were
collected for both field screening and
laboratory analysis. Pin flags were used to
mark footprint sample locations (shown on
Figure 10-4).

16 | Figures

I would suggest using a different color than light blue
to denote the sample ID. It is very difficult to read.

A darker shade of blue/purple will be used
for figures.  Note that per Shewman
Comment #1, different colors were used to
designate pad (dark blue) and tundra
(purple) sample matrices/soil types.

17 | General

Please include conclusions and recommendations.

A conclusions and recommendations

section will be added.

Cleanup Complete is recommended for
Test Hole Able since there were no samples
that exceeded cleanup levels and there is no
evidence that diesel was used for the test
hole drilling. Cleanup Complete with Land
Use Controls / Institutional Controls is
recommended for Test Holes Baker,
Charlie, Dog, and X-1 (upon approval of a
LUC/IC Plan) since sample results from
remaining soils exceeded the DRO cleanup

A -  Please
include that
LUCs will be
required to
document
contamination

left in place.
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level and/or there is reasonable evidence
that diesel contamination exists within the
boreholes below the top of permafrost.

B End of Comments.
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1 RH, pg. i, par 3, 2nd sentence; (suggestions) "Historic information is not y A Text will be revised as suggested.
definitive as to the usage for Test Hole X-1", it may have been a dump site
and not a drill site."

S . Text will be revised as follows: “The objective of the remediation
nd . «

2 Rf':' Eg' ;1 p?rCZh, 1_sttar_1td 2 ds?ntence, Thet obj_ec'ilvg ofltthebr elmed'&a;gg y A effort was to abandon test holes at the former U.S. AEC Project
€ t(?r I rc;je:: arlot z' (Ie an rgmovs f:on amlnalldedsm IO e”ow Chariot site and remove contaminated soil to below ADEC action
action fevels.” were cut below grade and a cap welded In place. levels. POL-contaminated water was removed from test hole

casings, and the casings were either completely removed or
were cut below grade and a cap welded in place.”

3 MK, pg. 1-2, par 1, 3 sentence; --- The DOE “conducted” y A Last sentence of Section 1.2 will be revised as follows: "The
work conducted from July through September 2014 addressed
impacts from AEC activities associated with Project Chariot and
included . . . .” [see Shewman Comment #10 for further detail].

4 MK, pg. 1-4, 2" par, 3" sentence; is composed of y A “comprised of component material” will be replaced with
“composed of material”
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5 MK, pg 1-4, par 2, 3" sentence; is composed y A See response to comment #3

6 RH pg. 1-4, par 2, 3" sentence; is composed of material n A See response to comment #3

7 MK pg. 2-1, par 3, 2" sentence; evaluated , as were y A A comma will be added to sentence, as suggested.

8 MK pg. 2-2, par 5, 3" sentence; unloaded from y A The word “off” will be replaced with “from.”

9 MK pg. 2-2, par 7, 1% sentence; SM Stoller y A “LM” will be changed to “SM.”

10 MK pg. 2-4, par 2, 4™ sentence; SM Stoller y A “LM” will be changed to “SM.”

11 MK pg. 2-4, par 3, 1* sentence; Field y A The word “field” will be added before the word “camp.”

12 MK pg. 4-1, par 1, 3" sentence; no excavation was required y A The word “not” will be changed to “no”

13 MK pg. 4-1, par 3, 10" sentence; They y A The word ‘There” will be changed to “They”

14 RH pg. 4-4, par 2, 1% sentence; After water was removed and sampled if n A The sentence will be revised as follows: “After water was
possible, casings removed and treated, casings were cut below grade. . . .”

15 RH pg. 4-4, par 6, 3-4" sentence; (3) The rough lateral extent; (4) insert— n A/Noted The word “lateral” will be added to the third sentence. The
Determination of the vertical extent proved to be challenging using field paragraph discusses initial boundaries based on surface
screening techniques. contamination, so the suggested sentence will not be added.
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16 MK pg.4-4, par 7, 2" sentence; requested change—Since Because n A The word “Since” will be changed to “Because.”

17 RH pg.4-5, par 2, 7" sentence; screening and laboratory y A The word “laboratory” will be added to sentence.

18 RH pg.4-5, par 3 4" sentence; Initially, a metal frame jig n A The word “jig” will be added to sentence.

19 RH pg. 4-7 par 2, 2" sentence; (recommend defining swing tie method) y A The last sentence will be revised as follows: “The pin flags were
then re-installed following the re-contouring efforts using the
recorded distances from the control points to re-establish the
sample locations.”

20 MK pg. 4-7 par 6, 1> sentence; SM Stoller y A “LM” will be changed to “SM.”

21 RH pg. 5-3, par 1, 2" sentence; (laboratory samples analyzing for n A The following revision will be made to the sentence: “laboratory

DRO/ROR) excavation confirmation sample results were used for
determining or confirming the actual excavation limits.”

22 RH pg. 5-3 par 2 1% sentence; excavation activities, PID screening y A The word “PID” will be added to sentence.

23 RH pg. 5-3, par 2, 3" sentence; (please insert) Measurements were taken y A The information will be added to text, as requested.

and recorded from points outside the excavation area to pin flags marking
conformation sample locations. Once the excavated area was backfilled,
previously collected measurement data was used to triangulate
conformation sample locations.
24 MK pg. 5-3, par 4, 1%, 2" and 4™ sentence; (1) Disposable---, (2) soil probe A Eqwlpment Blank Sample section will be revised: An
was used, (4) ROR. equipment blank sample was collected for quality control
purposes from a soil sampling device that was used to
collect six confirmation samples from the floor of Test
Hole Charlie. Disposable equipment was primarily used
LMS 1696 Page 3 of 7
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for laboratory sample collection, and with this one

exception, equipment blanks were unnecessary.” The extra
period and spaces will be deleted.

25

RH pg. 5-4, (table 5-1), 0° = No standing water was collected inside casing
interior.

Table 5-1 summarized soil matrix samples. Footnote 3 will be
added to Table 5-1 to indicate that soil samples were not
collected from the casing interiors because soil was too deep at
Test Holes Charlie and Dog, and the casing was completely
removed from Test Hole X-1.

26

MK pg. 5-4, (table 5-1), 2 purpose because they

The word “since” will be changed to “because”

27

MK pg. 5-4 parl, 4™ sentence; coolers ensured

The spelling of the word “ensured” will be corrected.

28

RH pg. 5-4, par 3, 1% sentence; Once field screening determined the---
further lateral and or vertical excavation.

The section will be revised as follows: “Excavation activities at
each of the sites was curtailed once the requirements of the
approved Work Plan had been met (the required number of
screening and laboratory samples were collected from limits of
excavation, and preliminary laboratory results from confirmation
samples were below applicable action levels and/or permafrost
limited further vertical excavation). The screening and
preliminary laboratory results, site photographs, and field
sketches were forwarded to the USACE and ADEC for review
and comment. The excavations remained open pending ADEC
concurrence.” ADEC has requested that we remove all
language regarding ADEC acceptance of excavation limits.

29

RH pg. 5-6, par 1, 3" sentence; Vertical depth was measured and recorded
from the top of the sidewall depth to the top of the sample location.

The following sentence will be added to the paragraph: “Sample
depths were manually measured with a tape measure from the
top of the sidewalls.” Note, however, that the elevations of the
top of the sidewalls decreased as a result of the re-contouring
effort.

30

RH pg. 5-6, par 6, insert at the end of the 1% sentence; In order to minimize
damage to the environment, a path

Suggested wording will be added to text and replace the word
“Alternatively.”

31

RH pg. 5-7, par 1, 3" sentence; impact to final ADEC decision for closure of
the sites.

The sentence will be modified as follows: “Pre-excavation tundra
laboratory samples collected from the Test Hole Charlie and Dog
sites were not field screened with a PID. While this is not
specifically a Work Plan deviation, the information would have
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been helpful to correlate PID readings to DRO concentrations in
a tundra matrix at those sites. The pre-excavation tundra
samples were analyzed for DRO and RRO; laboratory results
were below cleanup levels and there was no impact to the
closure determination of these sites.” Note that the final closure
decision has not yet been made by ADEC.
rd . . . The sentence will be modified as follows: “Impact to the closure
32 EHI p% 57, par .2 3 §rehnte[r)10e, I_;npact to lthtg f|r|1al closure decision for Test y A decision for the Test Hole Dog site is minor. The Test Hole Dog
ole Dog are minor. The Dog site was relatively--- site was relatively small. . . . *

33 RH pg. 6-1, par 3, 3" sentence; ppm, and laboratory analysis y A Suggested words will be added to sentence.

34 RH pg. 6-2 par 3, General comment: While historic records indicate “chilled n A The sentence regarding chilled diesel will be removed from text
diesel” was used at test holes Charlie and Dog, no historic information in Section 6.1, and a new sentence with the suggested
indicates the chilled diesel process being use at test holes Able and Baker. information will be added to Section 6.1 and 7.1.

During this timeframe for drilling at the Chariot site, diesel was historically
used as an additive to the drilling mud.

35 RH pg. 6-2 map; Soil sample listed in table 6-2, does not have a 2014 y A The 2014 result from the Test Hole Able casing will be added to
location on the map Figure 6-1, and the title will be changed to “Laboratory Results of

2010 and 2014 Samples, Test Hole Able.”

36 MK pg. 7-3, par 1, 4" sentence; 2014. Pin flags (insert a space after the y A Space will be inserted.
period.

37 Rh pg. 7-3 Table 7-1 (note, please define X in the table—I assume it means y A X will be defined as “analysis was conducted.” Sandy Gravel
analysis were conducted?) * “Sandy Gravel” indicates imported pad material definition will be changed to include “or minor amounts of drill
or minor amounts of drill cuttings. cuttings.”

38 MK pg. 7-3, Table 7-2, Comment: Please explain in the text what the y A As described in the Table 7-2 footnote, the red highlight
significance is of the red highlighted result. Does this indicate that the indicates that the result exceeded the applicable cleanup level
cleanup was not entirely successful? Did we leave some contamination and was left in place. The red highlighted result in Table 7.2 was
behind that should have been cleaned up? Will ADEC approve from the sample collected from soils within the interior of the

removed casing and was discussed in Section 7.2. The
contaminated soil within the casing was placed in a supersack
and disposed with the excavated contaminated soil. As noted in
Section 7.4, all confirmation samples collected from remaining
soil met ADEC cleanup levels. Note that the red highlights in
tables will be changed to Bold as per Shewman Comment #2 to
make it more legible.
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39 RH pg. 8-2, par 5, 4™ sentence; southeast toward the ocean n A Suggested wording will be added to sentence.
40 RH pg. 8-3 par 2, General comment: The description is somewhat confusing n A Pre-excavation tundra samples were collected approximately 15
because pre-excavation indicated continuation 15 feet into the tundra. feet into the tundra (from the drill pad) and results were an order
Excavation only went 10 feet into the tundra. May want to describe why of magnitude below the action level. Consequently, we did not
have to excavate 15 feet into the tundra. Based on screening
and laboratory results from samples collected from the final limits
of excavation, clean limits (albeit barely) were met 10 feet into
the tundra.
41 RH pg. 8-3, par 6, 2" sentence; for the approximate 2100 y A The word “approximate” will be added to sentence.
42 MK pg. 8-3, table 8-3; Comment: Please explain in the text what the y A As described in the Table 8-3 footnote, the red highlight
significance is of the red highlighted result. Does this indicate that the indicates that the result exceeded the applicable cleanup level
cleanup was not entirely successful? Did we leave some contamination and was left in place. The red highlighted result in Table 8.3 was
behind that should have been cleaned up? Will ADEC approve from the sample collected from permafrost soil adjacent to the
casing and was discussed in Section 8.5. The fact that the result
was highlighted in Table 8-3 will be added to the text in Section
8.5. There was likely no impact to the site closure determination
since permafrost limited further soil excavation at that location.
Note that the red highlights in tables will be changed to Bold as
per Shewman Comment #2 to make it more legible.
43 RH pg. 9-3, par 2; Comment please discuss the road status and the mud y A The last sentence in the third paragraph will be revised as
mats use for safety and environmental concerns. follows: “The mud mats were installed over the top of the access
road on August 18, 2014, and allowed safe transport of the
sacks from the site to the East Staging Area.” The fact that the
mud mats reduced impact to the environment will be added to
Section 4.2,
44 RH pg. 10-1, par 8, 1% sentence; was evidence uncovered during excavation y A Suggested wording revision will be inserted into text.
of debris at depth which indicates a trench or test pit at the site.
45 MK pg. 10-2, table 102; status of ADEC with the results? n Noted ADEC has not made a site closure determination. Based on the
presence of permafrost limiting further vertical excavation at Test
Hole X-1, the DRO exceedances in floor confirmation samples
will not likely impact that decision.
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REVIEW
COMMENTS

PROJECT: Project Chariot
DOCUMENT: Draft 2014 RA report

Location: Cape Thompson, Alaska

U.S. ARMY CORPS OF

DATE: 26-Jan-2015
REVIEWER: Benjamin

Action taken on comment by:

ENGINEERS
PHONE: 907-753-5514
Item Drawing COMMENTS REVIEW CONTRACTOR RESPONSE USAED/ADEC
No. Sheet No., CONFERENCE RESPONSE
Spec. Para. A - comment accepted ACCEPTANCE
W - comment (A-AGREE)
~ withdrawn (D-DISAGREE)
(if neither, explain)
1. | ADEC Section 6.e.iii — | am not seeing DRO fail the Duplicate The duplicate RPD failed in DRO samples
checklist | RPD. 14PCCC047S0/14PCC048S0 (115%) only.
1143385 Noted At 27%, the DRO RPD was acceptable in the
other pair (14PCCC041S0O/14PCC042S0)
associated with the SDG.
2 | ADEC Section 4.b — the CCV failures in the narrative should be CCV failure discussion will be removed from
checklist noted in this section, with the affect noted in section 4.d A Section 6.b.iv and included in Section 4.b
1143470 (instead of section 6.b.iv). o )
3. | ADEC Section 6.a.ii — do not put the J flag after the number, it is The J will be removed from 6.30 J mg/kg, and
checklist confusing. Instead, add some text to say that the result was J A a second sentence will be to indicate the MB
1143470 flagged. detection was below the LOQ (J-flagged).
4. | SEDD In the SEDD files, it looks like 1-chlorohexane doesn’t have
1143470 an LCS or MS/MSD. This error does not show up in the A The laboratory request has been made.
COELT files. Pleas have a corrected SEDD generated by Corrections will be made accordingly.
the lab.
5 | ADEC Section 6.e.i — Are 14PCX042S0/14PCX043S0 a duplicate Samples 14PCX042S0/14PCX043S0 are field
checklist pair? | am not seeing the sVOCs for -43. duplicates for DRO/RRO only. SVOC analysis
1143634 A was requested on sample 14PCX042S0 after
the samples were submitted to laboratory.
SVOC analysis was performed at the request of
the ADEC and was not part of the Work Plan.
6. | ADEC Section 5.d — the checkbox should be NO, and there are The NO box will be checked. Additional
checklist many more analytes that fail the PQL test than the three portion of comment withdrawn after talking to
1143866 shown. There are 14 that fail the primary and dupe, there USACE Chemist; Arctic Zone cleanup levels
are 4 that fail all three samples, and there are 6 that fail the A/Withdrawn (excluding migration to groundwater pathway)
primary but not the dupe (these last you don’t have to report) were used appropriately, so only the three
results listed in the checklist failed the PQL
test.
7. | Report, Second paragraph — rewrite the last sentence. A Sentence will be revised as per Shewman
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REVIEW PROJECT: Project Chariot
COMMENTS DOCUMENT: Draft 2014 RA report  Location: Cape Thompson, Alaska
U.S. ARMY CORPS OF DATE: 26-Jan-2015 Action taken on comment by:
ENGINEERS REVIEWER: Benjamin
PHONE: 907-753-5514
Item Drawing COMMENTS REVIEW CONTRACTOR RESPONSE USAED/ADEC
No. Sheet No., CONFERENCE RESPONSE
Spec. Para. A - comment accepted ACCEPTANCE
W - comment (A-AGREE)
~ withdrawn (D-DISAGREE)
(if neither, explain)
section 2.7 comment #17.
8. Rep_ort, Equipment blank — double period in second to last sentence. A Typo will be corrected.
section 5.2
ol |- End of Comments ----
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COMMENTS

PROJECT: Project Chariot 2014 Remedial Action W911KB-14-C-0002
DOCUMENT: Draft 2014 Remedial Action Report — December 2014

U.S. ARMY CORPS
OF ENGINEERS

DATE: 23 January 2015
REVIEWER: Aaron Shewman

Action taken on comment by:

CEPOA-EN-EE PHONE: (907) 753-5558
Item Drawing COMMENTS REVIEW CONTRACTOR RESPONSE USAED
No. Sheet No., CONFERENCE RESPONSE
Spec. Para. A - comment accepted ACCEPTANCE
W - comment (A-AGREE)
~ withdrawn (D-DISAGREE)
(if neither, explain)
1| General Sections 6.0, 7.0, 8.0, 9.0 and 10.0. | think it would be A Figure 1-2 will be referenced as suggested.
helpful in the Site Description section to reference Figure
1-2 after the introductory sentence.
In the Casing Decommissioning and Debris Removal ) .
sections, it would be more clear if it was stated the test A The sentence will be added to each section, as
hole casings (excluding X-1) were excavated [x] feet requested.
below ground surface before being cut and capped.
In the Re-Contouring, Revegetation, and Survey sections A The approximate top of casing depths will be
the approximate depth each capped test hole casing was added to the appropriate sections.
buried below finished ground surface should be stated.
On figures with confirmation sample results, it would be A A different color or symbol will be used to
helpful to differentiate between samples collected from differentiate pad and tundra samples.
tundra and samples collected from gravel pad. This is
important with regard to the applicable cleanup level.
2 | Tables Red highlight makes the black text difficult to read. A The red and yellow highlights will be revised to
Recommend instead using bold text (instead of red bold and italic text. The spacing in footnotes
highlight) and italics (instead of yellow highlight). Check will be corrected.
the footnotes for proper spacing between words.
3 | Figures 7-1: Recommend deleting any information regarding the Noted/A The purpose of showing the 2014 excavation
2014 excavation because this figure is related to only 2010 boundaries on the figure (and Figures 8-1, 9-1,
samples at Test Hole Baker. Showing the 2014 excavation and 10-1) was to relate the excavation
is misleading. boundaries to pre-excavation (including 2010)
sample results. For clarity the figure title will be
changed to “Laboratory Results of Pre-
Excavation (2010) Samples, Test Hole Baker"
7-2: Label the northwestern portion of the excavation as, . .
“APPROXIMATE LIMITS OF 40-INCH DEPTH A Label will be added to the figure.
EXCAVATION”
8-1: Change the “ESTIMATED EXTENT OF A Text and arrow color will be changed to match
CONTAMINATION BASED ON PRE-EXCAVATION symbol.
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Action taken on comment by:
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Spec. Para. A - comment accepted ACCEPTANCE
'\ - comment (A-AGREE)
~ withdrawn (D-DISAGREE)
(if neither, explain)
DATA” and the leader associated with it from black to
pink.
Change the line type used for “APPROXIMATE A Line type will be changed to dashed line only.
LIMITS OF TEST HOLE CHARLIE EXCAVATION” to
only dashed lines. )
9-1: Change the “ESTIMATED EXTENT OF A ;I'er>r(]tb g?d arrow color will be changed to match
CONTAMINATION BASED ON PRE-EXCAVATION Y '
DATA” and the leader associated with it from black to
pink.
10-1: Change the “ESTIMATED EXTENT OF A Text and arrow color will be changed to match
CONTAMINATION BASED ON PRE-EXCAVATION symbol.
DATA” and the leader associated with it from black to
pink.
4 | Appendix Page AT:
A Photograph 10: Change “bold” to “bolt”. A The word will be corrected.
Photograph 28: Clarify using “hand-driven”. A The word revision will be made.
Photograph 56: States approximately 19 tons were loaded A Caption will be changed to “approximately 20
into each conex, but Section 11.1 on Page 11-1 states 20 tons.”
tons. Choose one or the other but please be consistent.
5 | Appendix Please add to this appendix the email dated 13 August A Email was received and will be added to
E 2014 regarding ADEC concurrence for backfill and re- Appendix E.
contouring of Test Hole Charlie. | forwarded this email to
Mr. Bill Jury of Tanik and Mr. Mike Boese of FES on 23
January 2015.
6 | Table of “Deviations to the Work Plan” should be “Deviations from A Title revision will be made.
Contents the Work Plan”. This would result in a change to the title
of Section 5.6
7 | ES, Pagei 3" paragraph, 3" sentence: Please insert “steel test hole” A Suggested word revisions will be made to text.
between “the” and “casings”, and “associated” between
“and” and “debris”.
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_ Withdrawn (D-DISAGREE)
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8 | Section 1, Recommend replacing “general” with “prime”. A Word revision will be made to text.
Page 1-1 The ES states the RA field work was conducted between A RA field work was performed July to
July and September 2014. Please be consistent between September. Text will be revised. (The site visit
this and the ES. was performed in June)
9 | Section 1.2, | 1% paragraph after Table 1-1: Recommend adding this A Recommended sentence will be added to the
Page 1-2 sentence to the end of the paragraph, “The steel test-holes end of the paragraph.
and associated diesel-contaminated soil remained at the
site.”
10| Section 1.2, | Recommend deleting the last paragraph and replacing A/Noted Text will be revised to state that “The work
Page 1-3 with, “The work conducted from July through September conducted from July through September 2014
2014 included [briefly summarize Section 1.1 here]. addressed impacts from AEC activities
associated with Project Chariot and included
[briefly summarize Section 1.1 here].” The
reference to AEC activities is needed to
differentiate it from all of the FUDS work
performed at the former Navy site.
11| Section 1.3, | Last sentence on page, insert “of” between “either” and A The word will be added to sentence.
Page 1_3 “WhICh”.
12| Section 1.3, | 1% paragraph, 5" sentence: Insert “thick” between “feet” A The word will be added to sentence.
Page 1-4 and “at”.
13| Section 2.3, | Please show “Airstrip 3” on Figure 1-2. You may choose Noted Aiirstrip 3 is shown on Figure 1-2 in upper right
Page 2-2 to note Alirstrip 3 was not a developed airstrip, but was a hand corner.  Note that the airstrip was
natural area that offered an experienced pilot a reasonable developed as it was shown on Figure 1-4 of the
place to land and take-off in a Cessna 206. 1994 SA and RA report and Figure 2 of the
4™ paragraph, 2" sentence: It appears, “additional” should 1986 EA report.
be inserted between “Two” and “Tanik”, but please A The word “additional” is appropriate and will be
confirm this before making this change. pprop
added to sentence.
14| Section 2.4, | 1" paragraph, 2™ sentence: Insert “to” between “adjacent” A The word will be added to sentence.

and “an”.
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No. Sheet No., CONFERENCE RESPONSE
Spec. Para. A - comment accepted ACCEPTANCE
'\ - comment (A-AGREE)
~ withdrawn (D-DISAGREE)
(if neither, explain)
Page 2-3
15| Section2.5 | 2™ paragraph, last sentence: Recommend rewriting to A Text will be revised, as suggested.
Page 2-3 read, “The field camp was also equipped with satellite
9 phones to enable communication and to allow for
emergency notifications in the event the internet failed.
The satellite phones were rarely needed.”
16| Section 2.6, | 1* sentence: Recommend rewriting to read, “Several A Text will be revised, as suggested.
Page 2-3 scheduled visits were conducted to the site during remedial
9 activities. Visitors arrived and departed via fixed wing
aircraft.”
17| section 2.7, | 2 paragraph, last sentence: Recommend rewriting to A Text will be revised, as suggested.
Page 2-4 read, “Field personnel did not accompany the barge
9 company on September 12, 2014, during final barge
loading.”
18| Section 3.1, | Please state the bear fence was electrified. A The text “bear fence” will be changed to
Page 3-1 “electric bear fence.”
19| Section 3.2, Recommend rewriting the last sentence to read, “Copies of A Text will be revised, as suggested.
Page 3-1 the safety forms are included on the compact disk (CD)
9 included with this report. Specifically, safety forms are
located in the Supplemental Data folder.”
20| Section 3.3, | 1" paragraph, 2" sentence: Recommend replacing “at” A Text will be revised, as suggested.
Page 3-1 with “in the”, and “that excavations” with “where
g excavation”.
21| Section 4.1, | 1" bullet, 1 sentence: Recommend replacing the first A Suggested word revision will be made.
Page 4-1 occurrence of “the” with “two”
g 2" sentence: Insert “to” between “due” and “the”. )
2" bullet, 1% sentence: Recommend replacing “The” with A Suggested word will be added to text.
“A”. Was the skidsteer used only on the east side of A Suggested word revision will be made. The
Ogotoruk Creek? word “only” will be added to second sentence
22| Section 4.1, 3 bullet, 1* sentence: For clarity, insert, “excavation” A Suggested word addition will be made.
Page 4-1 between “hole” and “sites”.
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d X P >
23| Section 1 paragraph, 2 sentence:  Change “extract” to A Suggested word revision will be made.
442, “extracting”.
Page 4.4.2
24| Section Describe the “other metal, concrete, and wood debris”... A Examples include modified 55-gallon drum
443, Give examples. overcasings, plastic piping, a fire extinguisher,
Page 4-4 braided steel cable attached to concrete anchor,
thermistor cables, and will be added to text.
25| Section 4.5, | 1" paragraph, 37 sentence: Replace “rough” with A Suggested word revision will be made to text.
Page 4-4 “approximate areal”.
9 2" paragraph, 2™ sentence: Insert “overburden stockpiles ) )
were utilized at that site” and delete “stockpiles were A Text will be revised, as suggested.
installed at that site.”
26| Section 4.5, | 1 sentence on the page: Insert “to” between “adjacent” A Suggested word revision will be made.
Page 4-5 and “Test”.
27| Section 4.5, | 1 sentence: Replace “rough” with approximate”. A Suggested word revision will be made.
Page 4.6
28| Section 4.7, 13tdpfragr’?ph, 4™ sentence: Insert “(jig)” between “frame” A Suggested word addition will be made.
and “was”.
Page 4-5 4" paragraph: Recommend moving “Overburden soil from _ )
Test Hole X-1 was stockpiled during excavation A Sentence order will be revised, as suggested.
activities.” to after the second sentence.
29| Section 4.8, | Were pre- and post-staging area samples collected? If not, A No samples were collected from the staging
Inspection. material based on visual inspection will be
added to the end of the first paragraph.
30| Section 4.9, | 1" paragraph, last sentence on page: Replace “a” with an A Suggested word revision will be made.
Page 4-6 excavation” for clarity.
31| Section Equipment Blank section: Delete double period in 2" to A Double period will be fixed.
5.2.1, last sentence.
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Page 5-3
“correlate”. . .
Page 5-7 2" bullet on page, 2™ sentence: was the 5 cy of soil A Ihemfe:;igsztg;nsgﬁ x;’;se?aéz dSti?qtesLhagrégiki
excavated from immediately around the Test Hole Dog axd disposed of off site P P
casing placed in soil supersacks and disposed off site? If P '
s0, please state this for clarity. A
3" bullet, 2" sentence: Replace “remark” with re-mark”. A Suggested word revision will be made.
Last sentence: Replace “they” with “the excavations” for Suggested word revision will be made.
clarity.
d ; - -
33| Section 7.1, | 2" paragraph: Break this paragraph into two paragraphs A The paragraph will be split into two paragraphs.
Page 7-1 after “400 feet west of the pad.”
In the final paragraph of the section, if this is correct, state A The records were inconclusive, and it will be
the records were inconclusive whether or not chilled diesel stated.
was used at Test Hole Baker.
d d . K 7 [ 7
34| Section 7.3, | 2" paragraph, 3" sentence: “samples” should be “sample”. A Suggested word revision will be made to
Page 7-2 Section 7.4.
d R - -
35| Section 7.5, | 3" sentence: This should be added to Section 5.6 Noted Lack of pre-loading footprint samples is
Page 7-2 discussed in second bullet, third sentence on
page 5-7.
36| Section 7.6, 4" sentence: Insert a double-space at the beginning of the A Spacing will be corrected.
Page 7-3 sentence.
d R - -y -
37| Section 8.5, | 3" paragraph: Describe why additional excavation at A A sentence indicating that additional excavation
Page 8-3 sample location 14PCC028S0  was not was not conducted due to permafrost will be
conducted...Permafrost?  Proximity to the test hole added.
casing?
h . [ 7 [ 7 3 7
38| Section 9.2, | 4" sentence: Insert “the” between “from” and “north”. A Suggested word revision will be made.
Page 9-1
39| Section 9.3, | 1" complete paragraph on page, last sentence: A Suggested word revision will be made.
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(if neither, explain)
Page 9-2 Recommend rewriting to “The estimated dimensions of
the area to be excavated was 40 feet by 50 feet based on
preliminary delineation results.” L
2" complete paragraph on page, 3" sentence: “Baker” A Test hole site will be corrected.
should be “Dog”.
d d . kL ” [13 7
40| Section 2" paragraph, 2" sentence: “from” should be “for”. A Suggested word revision will be made to text.
10.0,
Page 10-1
41| Section 2" paragraph, 1* sentence: Recommend replacing “was A Text will be revised, as suggested.
10.1, more pungent than” with “had a more pungent odor”.
2" sentence: was this frozen layer permafrost? If so, then ) )
Page 101 use the term “permafrost” as in Section 10.4 for A Frozen. SOI| Wwas permafrost.. The sentence W|"
consistency. be revised to state that the site was excavated to
3" paragraph, 1% sentence: | believe the term “soil test A permafrost.
hole” would be more appropriate and consistent than Suggested word revision will be made to text.
introducing a new term (soil boring).
10.3, the pre-excavation delineation indicated the area with
Page 10-2 dimensions of 16-feet by 18-feet (less than 300 square
9 feet) near the test hole casing was impacted by POL-
contamination.”
d d . L, 77 H [ 7
43| Section 2" paragraph, 2 sentence: Replace “was” with “had a A Suggested word revisions will be made to text.
10.4, and insert “odor” between “pungent” and “and”.
Page 10-2
44 End of Comments
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