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Executive Summary

This document has been prepared for surface contaminated sites on Amchitka Island, Afaska.
where the U.S. Department of Energy (DOE} has environmental restoration responsibility. This
document was prepared in accordance with Alaska Department of Environmenial Conservation
{ADEC) Regulation 1BAACT75.325, Site Cleanup Rules. This document addresses only those
surface sites that were impacted by substances found in drilling muds that were spilled or released
during testing and support facitity construction and operations from 1965 through 1972 at the six

drill sites on Amchitka Island.

Amchitka Island is located near the far westem end of the Aleutian Islands, approximately

1,340 miles west-southwest of Anchorage, Alaska. Three underground nuclear tests were
conducled on Amchitka Island. Long Shot (approximately 80 kilotons} was detonated on
QOctober 29, £965. Milrow (approximately 1,000 kilotons} was detonated on October 2, 1969.
Cannikin (less than 5 megatons) was detonated on November 6, 1971. In addition to the three
sites that were used for underground nuclear tests, drilling occurred at three other sites (D, E, and
F) where nuclear testing was considered but not performed. These DOE environmental
restoration sites are comprised of a total of 11 drilling mud pits, 8 potentially impacted streams, 4
potentially impacted lakes, and a hot mix plant located at Charlie ranway that was used for the

construction of the runway and support roads on the island.

The purpose of this document is to identify and provide a rationale for the selection of a

recommended remedial action alternative for each of these sites.

The scope consists of the following:

* Develop remedial action objectives.
» Identify remedial action altemnative evaluation criteria.
« Develop remedial action altematives.

* Perform detailed and comparative evaluations of the remedial action aiternatives in
relation to the remedial action objectives and evaluation criteria.

ES-1{



+ Recommend the preferred remedial action alternative for each site.

Site investigations were conducted by DOE in 1993, 1997, 1998, and 2000. In the 1998 investigation,
the chemical analysis of the drilling mud revealed that all driliing mud pits contain concentrations of
diesel-range organics (DRQ), pelycyclic aromatic hydrocarbons, low levels of polychlorinated
biphenyls (PCBs), and chromium. Based on those results, the contaminants of concern (COCs)
within each mud pit above ADEC cleanup leveis is DRO. Mean concentrations of COCs in water
overlying the drilling mud were well below applicable ecological criteria in ajl drilling mud pits.
Sampling of the surface water drainages of each drill site reveal that the COCs within the sediment
impacted by drilling mud are DRO and PCBs. The investigation which took place in June of 2000
gathered chemical data on the shallow groundwater downgradient of the drilling mud pits. Based on
the results of this sampling, the shallow groundwater has not been impacted by the drilling mud.
Therefore, the groundwater pathway has been eliminated. Table |-1 compares the groundwater
quality for COC’s with the Alaska groundwater cleanup standards as listed in 18AAC75.345,

Based on potential chemical exposure pathways, the following remedial action objectives have been

identified for the DOE envirenmental restoration sites:

*  Prevent or mitigate human and ecological exposure to surface contamination.

* Meet the substantive requirements of Alaska regulations and refuge management goals of the
11.S. Fish and Wildlife Service (USFWS).

» Address stakeholder concerns and the cultural beiiefs and practices of native people.

Based on review of existing data and current and future land use, the following alternatives were

developed for consideration at Amchitka Island:

Altemnative | - No Further Action

Alternative 2 - Institutional Controls

Alternative 3 - Soil Cover

Alternative 4 - Geosynthetic Cap

Alternative 5 - Clean Closure by Consolidation
Alternative 6 - Clean Closure with Off-Island Disposal
Alternative 7 - Close in Place (Hot Mix Plant only)

The remedial acticn alternatives were evaiuated based on the 9 criteria identified in the National

Contingency Plan (NCP) for effectiveness, constructability, cost, and schedule:

ES-2
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Overall Protection of Human Heatlth and the Environment

Compliance with Applicable, Relevant and/or Appropriate Requirements
Long-Term Effectiveness and Permanence

Reduction of Toxicity, Mobility, or Volume through Treatment
Short-Term Effectiveness

Implementability

Cost

Stakeholder Acceptance

Community Acceptance

e o e

Other factors considered were safety of construction workers, collateral damage 10 the surrounding

ecological environs {wetlands, tundra, etc.) and long-term muﬁituring.

Table 4-1 provides a summary of altemnatives considered and proposed for each site. Tables 4-2
through 4-9 provide an assessment of remedial action alternatives based on the NCP criteria for each
site, while Table 5-1 summarizes only the proposed alternatives.
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1.0 Introduction

The U.S. Depariment of Energy (DOE) has developed this document 1o identify and provide a
rationale for the selection of recommended remedial actions at surface contaminated sites where DOE
has environmenial restoration responsibility. The DOE has assumed responsibility for the
environmental restoration of these sites based on discussions and negotiations with the U.S. Fish and
Wildlife Service (USFWS), U.S. Army Corps of Engineers {USACE), U.S. Navy (USN), and Alaska
Department of Environmental Conservation {ADEC). These surface sites were impacted by
substances found in drilling muds thal were spitled or released during testing and suppor facility
construction and operations conducted from 1965 through 1972 on Amchitka Island, Alaska. This
selection is based on site-specific characterization data cotlected by DOE in 1993, 1997, 1998, and
2000 and applies the evaluation criteria of: effectiveness, constructability, poteatial for collateral
environmental damage, cost, and schedule to each alternative. This document was developed with
input from the USFWS and the ADEC, and summarizes other alternatives considered and the

selection process for determining the preferred remedial action at each site.

1.1  Background

Amchitka Island is located near the far western end of the Aleutian Islands, approximately

1,340 miles west-southwest of Anchorage, Alaska (see Figure 1-1). It is part of the Aleuiian lstands
Unit of the Alaska Maritime National Wildlife Refuge, which is administered by the USFWS. Since
World War II {(WWII), Amchitka has been used by multiple U.S. government agencies for a variety of
military and research activities. From 943 to 1950, it was used as a forward air base for the

U.S. Armed Forces. During the late 1960s and early 1970s, it was used by the U.S. Department of
Defense {(DoD) and the U.S. Atomic Energy Commission {AEC) (predecessor agency to DOE) as a
site for three underground nuclear tests. Most recently, during the late 1980s and early 19%0s, the
USN constructed and operated a radar staticn on the island. Amchitka is current]f uninhabited, and
access 1s restricted. Visitors are required to obtain access authorization from either the USFWS or the

USN. However, trespass by commercial fishermen is common.

Three underground nuclear tests were conducted on Amchitka Island. The DoD, in cenjunction with
the AEC, conducted the first nuciear test (Long Shot) in order to provide data that would improve the
United States capability of detecting underground nuclear explosions. The Long Shot device

i-1



+]a]

h:\Amchitka\aMdrill_b_d|

22-SEP-2000

Bird Cape

Location Map

Seward Phlifuk

Explanation
* Drill Sites

Scale
0 4 8 Kilometers
%
b 2 4 Miles

Seurces: U.S. Gealogical Survey Map, 1975

Site K

Site F

Sife D

Pacific Ocean

Bering Sea

Cannikin

L.ong Shot
Milrow
Rifle Range Road Mud Pit

™

Figure 1-1
Amchitka island Alaska
Drill Site Location Map

1-2




(approximately 80 kilotons} was detonated on October 29, 1965. The second nuclear test {Milrow}
was conducted by the AEC as a means to study the feasibility of detonating a much larger device in
the future. The Milrow device (approximately 1,000 kilotons} was detonated on October 2, 1969.
The third nuclear test {Cannikin) was weapons related and detonated on November 6, 1971, The

locations of the nuclear test sites and drilt sites discussed in this section are shown in Figure 1-1.

In addition to the three sites that were used for nuclear tests, six other sites were considered for
possible nuclear testing. The other potential sites were designated A, D, E, F, G and H; Sites Band C
were later renamed Milrow and Cannikin, respectively. Large-diameter emplacement holes were
drilled at Sites D and F but were not used. An exploratory hole was drilled at Site E. Site H was
graded in preparation for drilling activities that did not occur. Sites A and G were located and staked,
but no further preparation was made. It was estimated that, at Sites B, C, D, E, F, and H combined,
about 195 acres were disturbed by drilting or preparation for drilling. This area includes access roads
and spoil-disposal areas (Fuller and Kirkwood, 1977). Drill Sites D, E, and F along with the three test

sites contain mud pits which have impacted the envirenment.

1.1.1 History of Site Use

Amchitka Island was occupied by the U.S. Army during WWIL, beginning in 1943. The island served
as a forward air base between Adak Island to the east and the Japanese-held Kiska Island 69 miles to
the west. During the occupation, facilities were constructed to house and support nearly 5,000 men.
The Army abandoned the island in August 1950. The U.S. Air Force operated a weather station on
Amchitka in the early 1950s, a White Alice Communications System site from 1959 to 1961, and a
temporary radic relay site in the 1960s and 1970s.

The AEC occupancy of Amchitka, between 1967 and 1973, included use of the Base Camp area,
especially around Baker Runway, and development of the Milrow and Cannikin test sites, and Drill
Sites D, E, and F. A smatl construction camp also was installed at the northwest end of the island; it
was also used as the Control Point (CP} for the Milrow and Cannikin tests. With the exception of the
test sites and drill sites, facilities constructed by the AEC were located in areas disturbed by previous
occupants of the istand, primarily areas disturbed during WWII and areas occupied by DoD during
the Long Shot project. In addition, the AEC rehabilitated and used structures built during WWII for
the Long Shot project.



Available DOE records regarding AEC activities on the island focus primarily on the three test areas '

and three drilt sites. Personnel from the U.S. Bureau of Sport Fisheries and Wildtife (BSF&W). the

predecessor to the USFWS, were present on the istand continuousty during the AEC’s occupancy. and
intensive siudies of the istand’s ecological systems were conducted throughout the AEC’s stay on the
island. No records from these agencies have been found regarding the release of any toxic materials

into the island environment other than drilling-mud spills into varicus streams and lakes.

The AEC conducted an extensive restoration program prior to demobilizing from the island. The
primary goals of that program were to restore areas disturbed by AEC operations 1o the condition they
were in before AEC use, and prevent future environmentat damage from areas and facilities used by
the AEC {AEC/NY, 1972). The AEC identified 120 sites that required restoration based on
discussions with the BSF&W (AEC/NV, 1972). Following completion of the restoration activities,
BSF&W signed off on atl 120 sites.

1.1.2 Current Site Status

Since 1980, Amchitka Island has been part of the Aleutian Islands Unit of the Alaska Maritime
National Witdlife Refuge which is managed by the USFWS of the U.S. Department of the Interior.
Based on foreseeable human use of Amchitka, the only current users are trespassers from passing
fishing vessels that visit the istand on occasion and USFWS researchers who spend very limited
periods on the island. Near-term occupants of Amchitka will primarily be personnel conducting
wildlife research, environmental investigations, remediation, or demolition work. This occupation of
-the island would consist of a limited number of personnel working for tours of duty that are far
shorter than the exposure duration involved in a typical residentia} or industrial land-use scenario.
The scenario of occasional visitors is considered to be protective of transient future use. The primary

concern posed by the DOE sites is ecological impacts, rather than human health issues.

1.2  Site Investigations

An extensive scientific investigation of Amchitka was conducted during the 1960s and 1970s to
characterize the environment of the 1sland before and afier the AEC cenducted underground nuclear
testing. Much of the scientific information collected during that investigation is included in The

Environment of Amchitka Island. Alaska {Merritt and Fuller, 1977). This publication compiled
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research on the geology, hydrology, climate, geomorphology, and land and marine biota of island. as

well as information on environmental contaminants and the nuclear test effects.

Under DOE’s environmenial restoration mission, characterization efforts have been conducted to
assess environmental impacts attributed to past DOE activities at their sites. These charactenzation

efforts were conducted in 1993, 1997, 1998, and 2000 and are summarized in the jollowing sections.

While the information comained in this volume is valuable, it generally does not include site-specific
chemical analyses. Site-specific environmental investigations utilized in the developmem of the
preferred remedial action for each site are summarized in the following subsections. Under DOE’s
environmental restoration mission, characterization efforts have been conducted to assess
environmenial impacts attributed 1o past DOE activities at their sites. These characterization efforts

were conducted in 1993, 1997, 1998 and 2000 and are swmmarized in the following seciions.

1.2.1 1983 Sampling

In 1993, the DOE performed investigations at the three underground nuclear test sites that included
the collection of soil, surface water, and groundwater samples. The investigations were part of initial
efforts 1o characierize possible chemical impacts at the sites. The sampling program included
analysis for Targel Analvte List (TAL) metals total, volatile organic compounds {VOCs), and
semivolatile organic compounds (SVOCs). The soil samples were collected from the surface of the
emplacement hole pads near ground zero at each site. Surface water samples were collected from
lakes, drilling mud pits, and streams near the test sites. The groundwater samples were collected from

monitoring wells installed near the test sites as part of a long-term monitoring program.

1.2.2 1997 Sampling

The DOE visited Amchitka again in 1997 to conduct an investigation for radionuclides in planis and
sedimentis collected from streams draining the three nuclear test sites, as well as from cne reference
stream. In addition to radionuclides, approximately half of the stream sediment sampies were
analyzed for a list of 32 metals total and total organic carbon (TOC). Three samples of drilling mud
were also collected from the Long Shot drilling mud pits and analyzed for 32 metals and diesel-range
organics {DRO).



The EPA’'s Radiation and Indoor Environmems National Laboratory {EPA-R&IE). by interagency
agreement with the U.S. Department of Energy. Nevada Operations Office (DOE/NV}. conducted
radiological sampling of aquatic plants and sediment on Amchitka. This work was designed to
identify the presence or absence of man-made radionuclides in aquatic plants and stream sediments
near the three underground nuclear test sites, and determine whether they could be attributed to cavity
leakage or worldwide fallout. Samples of aquatic vegetation and sediment were collected primarily
from streams within the drainage basins associated with the Cannikin, Milrow, and Long Shot test
sites. Reference samples were collected from a stream located southwest of Drill Site D. Samples
were also collected from standing water in the three drilling mud pits associated with the drilling of

the Long Shot test hole.

1.2.3 1998 Drill Site Characterization Sampling

In 1998, DOE conducted an investigation of possible chemical impacis at the drill sites as a resulk of
past driliing activities. The field sampling program was directed at evaluating present impacts, if any,
from emplacement and exploratory hole drilling activities related to underground nuclear testing. Of
pariicular concern was the potential for residual effects in freshwater drainages as a result of drilling
mud releases and spilis that occurred during the drilling operations and underground nuclear tests.
Another primary objective of the investigation was to characterize the contents and integrity of the
remaining drilting mud pits, to provide information for determining whether the drilling mud pits
pose a significant future risk to site drainages due to the structured integrity of the drilling mud pit
berms. Chemical sampling to evaluate the effects of past emplacement and exploratory drilling
activities included sediment and water sampling from the 13 open drilling mud pits at the drill and
test sites, several potentially impacted lakes, and 8 streams that drain the sites. Sediment and water
samples were also collected from four reference streams to provide representative background
conditions against which potential adverse effects could be assessed. Benthic sampling was also
conducted in each of the streams to perform macroinvertebrate community assessments and bioassays
1o evaluate sediment toxicity (TRIAD analysis). This information, combined with the chemical
results, was used in the TRIAD analysis to provide a more sensitive assessment of whether historic
drilling mud releases are continuing to affect stream sediment quality and habitat. Resident fish were
also collected from each of the drainages and analvzed for constituents of concern to evaluate
whether bioaccumulation of drilling mud contaminants is occurring in the food web. A summary of
the 1998 Drill Site sampling is presented in Table 1-1.

1-6
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The resulis of this sampling program, which are summarized below, were utilized in the evaluation of

remedial action aliemnatives presented in this plan.

Drifling Mud Pit Sampling - Samples were taken from 12 mud pits to determine the contaminant ; .
concentrations in the mud and the standing water in each pit. The drilling mud pits investigated are

listed below:

Rifle Range Road Mud Pit (1) Prill Site D Mud Pits {3)
Long Shot Test Site Mud Pits (2) Drill Site E Mud Pits (2}
Cannikin Test Site Mud Pit {1} Drll Site F Mud Pit {1)

Cannikin Drill Hole Site Mud Pits (2)

The chemical anaiysis of the drilling mud revealed the COC for the drilling mud pits is DRO. Low
concentration tevels of PCBs were found in the main Caonikin Mud Pit and one of the Drill Site D
pits, but below ADEC cleanup standards. Mean concentrations of COCs in water overilying the

drilling mud were well below applicable ecological criteria in all drilling mud pits.

Visual observations made in 1998 confirmed that the drilling mud pits are in stable condition;
however, the manifold system in the Drill Site D Mud Pit is corroded and leaking, which presents the
potential for a release of drilling mud and water into surface drainage ways and stream(s} if the

system fails.

Surface Water Sampling - Samples were collected in 1998 from the eight streams and four Jakes in
the vicinity of the drilting mud pits to evaluate surface water and sediment chemisiry and to perform
macroinvertebrate and bioassay assessments (TRIAD analysis). The surface water bodies that were

imvestigated are listed below:

Streams
White Alice Creek Unnamed stream at Dnll Site E
Bridge Creek Limpet Creek
Cioudberry Creek Clevenger Creek
Rainbow Creek Falls Creek



Lakes
Cannikin Lake Heart Lake
Reed Pond Lake at Dnill Site D

Four reference streams, not affected by site activities, were sampled to provide background data for

COMmparison.

Several streams were impacted by releases of large volumes of drilling mud in the 1960s and 1970s.
Chemical analyses of stream water and sediment samples performed in 1998 detected sporadic. minor
traces of elevated levels of hazardous substances. A TRIAD analysis. which incorporates sediment
chemistry, sediment toxicity, and benthic macroinvertebrate community, was performed on the eight
streams draining the sites where drilling occurred. The TRIAD analysis determined that, in most
instances, the drill site and test site streams had sediment quality comparable to unimpacted reference
lccations. Only a few locations on Rainbow Creek, which drains the Long Shot site, and White Alice

Creek, which drains the Cannikin site, showed residual effects from past releases of drilling muds.

Dolly Varden Trout were found o be abundant in the potentiatly impacted streams. Chemical
analysis of the tissue of fish collected in affected streams showed little evidence of elevated
concentrations of COCs, with the exception at several locations where PCB Arochlor 1260 was above
benchmarks.

Reed Pond shows no visible evidence of mud releases and only slight chemical impacts. There were
minor residual affects from mud releases shown in the sampling results of the lake at Dnll Site E and
Heart Lake. Drilling mud was encountered in a small portion of Cannikin Lake.

The data indicate that the contaminants contained within drilling mud in the drilling mud pits have
not migrated into the streams. Because the streams are recharged from the shallow groundwater, it is
a good indicator that the shallow groundwater has not been impacted; this was confirmed during the

2000 Engineering Site Investigation described below. Residua! contaminaticn present in the surface

1-8

N

TR, o
Sl

EE

(RN



water drainages is likeiy a result of past spills of the drilling mud. The TRIAD analysis determined

that aquatic communities impacted by drilling mud spills have been reestablished in the streams.

1.2.4 2000 Engineering Site investigation

The DOE returned to Amchitka Island in June 2000 to obtain additional infermation on the physical
properties of the drilling mud pits 1o aid in the remedial design for each of the siles and 1o collect
supplemental charactenzation data based on ADEC and USFWS comments on the 1998 Drll Site
Characterization Sampling Reponi. Geotechnical samples of the drilling mud, the drilling mud pit
berms, and the proposed borrow areas were taken. A detailed topographic survey of each site and
potential borrow sources was done. As a result of the ADEC review of the 1998 drill site
characterization sampling resulis, the DOE obtained additionai charactenization daia, specifically data
on the shallow grecundwater and the sediments of selected streams downgradient of the drilling mud
pits. 1n addition, DOE, USFWS, and Aleutian Pribilof Istand Association (APiA) personnel visually
inspected each site io verify that the remedial action proposed for that site is, in fact, the pref'en'ed
action. The inspection of each site focused on the location of each site, quantity or contaminated
material (drilling mud}, access to the site, and the potentiai for coliateral environmental damage if Eilc
proposed remedial action 1s implemented. Table -2 summarizes the results of the shallow |
groundwater sampling directly downgradient of the driliing mud pits, while Table |1-3 summanizes the
streain sediment sampling in Rainbow and Falls Creek. As shown in Table 1-2, the shallow

groundwater has not been impacted by the drilling muds.



Table 1-1
Summary of 1998 Drill Site Sampling

(Page 1 of 3)
Number of Anslybes
Site Locatlon Media
GRO | oro | vocs PAHS J PCBs | AVSSEM Metais | TOC | Rad Lipids
Surtaca Water 3 2 3 3
Heart Lake
Sediment 5 & 5 5
Milrow Surface Water 5 8 5 5
Clavenger Creek Sedimert 5 1 5 5 5 5
Fish 3 3 ] 1
Rille Range Road Driltirg Muad Pit Sediment 3 3 3 3
Surface Waler 8 -] 6 6
Drilling Mud Pils
Sadiment 12 12 12 12
Surtace Water 5 5 5 8
Briclge Creak Sediment 5 1 5 5 3 5
—_
—_ Fish 2 2 2
o
Sudace Water 5 5 5 5
Lang Shal Rainbow Creek Sedimant L ot ] L] 5 5
Figh 1 1 2
Surace Water ] 5 5 3
Cloudberry Creak Sediment 5 1 5 4 5 3
Fish a 3 3 1
Surtace Water 2 2 2 2
Reed Pond
Sediment 2 A 2 2 2




Table 1-1
Summary of 1998 Drill Site Sampiing

IT-1

{Page 2 of 3)
Numbar of Aivilysas
Site Location Media
‘ GRO DRO vOCs PAHA PCBs AVSISEM Matals. TOC Rad Lipids
Surface Water 7 7 7 7
Drilling Mud Pits
Sediment 10 10 10 10 10
Surlace Water 3 3 3 3 3
Cannikin Lake Sediment 3 3 3 3 3 k|
Cannikin
Fish 2 2 2 6 2
Sudace Water 5 5 5 5
White Alice Creek Sediment 5 1 5 5 ] [} 5
Fish 5 5 5 2 1
Surfage Water a 9 8 g
Drilling Mud PFitg
Seqiment 24 24 24 15 24
Surlaca Walar 3 3 3 3
Lake
Drilt Site D Sediment 5 5 5 5
Surlace Water 5 5 5 5
Fals Greek Sediment 5 4 5 5 5 5
Fish 2 2 2
Surface Water 3 3 3 3
Criling Mud Pits
Sedirment 5 5 [ 5
Dril} Site F Surface Watar 5 5 -] 5
Limpet Creek Sedimant 5 1 5 5 5 5
Figh 3 3 3 1




FAR |

Summary of 1998 Drill Site Sampling

Table 11

(Page 3 of 3)
NHumbesr of Analysss
Site Location Media
GRO RO VOCs PAHz PCBs AVS/SEM Matais. TOC Rad Liplds
Surface Water Zz 2 2 2
Dirilling Mud Pits ppr— > > - 2
Drill Site E Surface Water 5 5 5 5
Lnnamed Stream Sadiment 5 1 5 5 5 5
Figh 3 3 3
Pumphouse Lake Fish bed
Surface Water 5 L
Stream 1 Sediment 5 L] ]
Fish 4 4 4
Surface Water 5 L]
Sirgam 2 Sedirment 5 5 5
Fish 3 3 3
Raterence Streams P—rr—— T .
Siream 3 Sadiment 5 5 5
Fish 3 3 3
Surface Witer 5 5
Stream 4 Sadimeant 5 E} 5
Figh 3 3 3 |
Surface Water 3
Airgraft Gravayard Sediment 3
Groundwater 2

GRO = Gasoline-range organics

DRQ = Dlesel-range unyanics

VOCs = Votatita Organic Compounds
PAMs = Polycydiic aromatic hydrocarbons

PGBs = Polychlorinated Biphenyls

AVS/SEM = Acid Volatie Sultides/Simuanecusly Extracted Melals

TOC = Tolal Organic Carbon
Rad = Radionuclide




Table 1-2
Comparison of Groundwater Data With Alaska Cleanup Standards {18AACT75.345)

— :
. Sample Sampie AK Sta
ndard
Site Number Matrix/Source Analyte Result ne
— DRO 0.26 mgiL 15 mgiL
LSH-GW-01
PCBs ND (.54 pg/L (J) 0.5 gl
Long Shol Groundwater/Boring
CAO 0.099 mg/L (J} 1.5 mg/L
LSH-GW-02
PCBs ND 0.53 pgiL () 0.5 pgiL
DRO 0.20 mgilL 1.5 mgil.
PCBs ND 0.54 pg/L (J) 0.5ugiht l
Cannikin CAN-GW-01 Groundwaler/Seep ARG 0.25 mg/L. 1.1 mgil
Chremium 0.022 mg/L {E) 8.1 mglL
Lead 0.0086 mg/L 0.0495 mgilL
FF— DRO D.0B7 mgiL 1)) 1.5 mgiL
BSb-Gw-o1 PCB ND © - o 05
5 .bd .
D+ill Site D GroundwaterBoring not holt
DARO 0.24 mgil 1.5 mg/L
DSD-GW-02
PCBs ND 0.53 pg/L () 0.5 pgil
H DRC 0.19 mg/L 1.5mpil
Drill Sile E DSE-GW-01 Groundwater/Seep d
PCBs ND 0.53 ugfl iJ) 0.5 gl
ORO 0.15 mgfl 1.5 mglL {
Dnill Site F DSF-GW-01 Graundwaler/Seep d
FCBs NHD G.53 pgiL {J) 0.5 ngfL
DRO 0.10m J 1.5 mg/L
I ARA-GW-M gLt g
Aifle Range ) PCBs ND 0.54 pgfl () 0.5 ug/l
Road Groundwater/Boring — T ) — |
RRR-GW-02 i S mat
PCBs ND 0.54 pug/L {J) 0.5 pugiL
i DRO 0.090 mg/l {J 1.5 mg/L
Consianine | CON-GW-01 | Groundwater/Spring oL o
“_ prng PCBs MND 0.53 pgfl (J) .5 ugl I

'Constantine Spring is ulilized as a drinking water source and included as a relerence,

—

any of lhe DOE siles.
DR = Diesel-Aanges Crganics
RAC = Residual-Range Crganics
GRQ = Gasoline-Aange Crganics
PCE = Poiychicrinaied Biphenyls
mg't = Milligrams. per liter
Ugil = Micrograms per liter
MD = Mol detectad - valus given is reporting fimit.

The Spring is not in the walersheds of



Table 1-3 -
Summary of PCB Stream Sediment Sampling

Location Sample Number Anakyte Result

= — —— = —=
= ==

.!

et

PRy

] LSH-SB-01 PCBs NE 0056 mgdkg {J}
Rainbow Creek LSH-SP-02 PCB-1260 0.460 mokg

DSD-SD-01 PCBs ND 0.033 mgtkg {J) !
Falls Creek DSD-S0-02 PCB-1260 0.820 my/kg o
DSD-5D-03 PCB-1260 0.040 mgrkg

ma'kp = Milligrams per kilogram !
ND = Mol delected, vaue given is reporting limit.

RS

[
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2.0 Remediation Goals

The DOE’s goal on Amchitka Island, Alaska, is to implement remedial actions for surface
contaminated sites that are protective of human health and the environment, meet the substantive
requirements of Alaska regulations, refuge management goals of the USFWS, address stakeholder

concerns, and address the cultural beliefs and practices of native people.

2.1  DOE Sites

The types of sites that the DOE has responsibility for can be distinguished into three categories:
historical drilling mud pits, surface water drainages, and the hot mix plant tocated adjacent to the

Charlie runway. The foliowing sections detail each of the DOE’s site categories.

2.1.1 Drifling Mud Pits

There are [2 existing drilling mud pits on Amchitka Island which were consiructed in support of the
underground nuciear testing that occurred on the island. Table 2-| presents physical dimensions and
estimated guantity of drilling mud in each drilling mud pit. Chemical analyses have determined that
the drilling mud contains DRO above ADEC cleanup levels. The drilling mud is composed primarily
of bentonite, which when hydrated, has a permeability of 1 x 13” centimeters per second (cm/sec)
which is highly impermeable. Based on the drill site characterization report and the results of the
groundwater sampling which occurred in 2000, which did not detect DRO above ADEC cleanup
criteria, the contamination is rapped within the bentonite matrix and is not mobiie. The bentonite
essentially has sealed the bottom and side-slopes of the drilling mud pits, which is evident because of

the standing water in the drilling mud pits.

2.1.2 Surface Water Drainages

There are 12 surface water bodies that were potentially impacted during the nuclear testing activities.
Table 2-2 presents summary conditions at each of the surface water bodies. The sampling activities
completed in 1997 indicate that for the most part the streams have recovered from the historical

drilling mud spills. The only contarnination remaining in the streams is the remnants of the spilled

drilling mud.
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Table 2-1
Amchitka Drilling Mud Pits
Site Name Drilling Mud Pit Name Description
Mitrowy Rifie Range Road Mud Pit | 200 feet {fi} by 1501, 1 to 2 tt mugd - 1,880 cubic yards {yd¥
West Mud Pil 150 ft by 150 #1, 2 t0 6.2 tt mud ~2,740 yd®
Long Shol .
East Mud Pit 150 it by 150 1, 3 to 7.7 ft mud ~2,740 yd°

Morthwest Mud Pit
Postshot Dl Back Hole

120 by 170 ft, 4.2 10 5.2 # mud -3,000 yo®

60 K by 85 f1,1.5 10 3.5 it mud -355 yd’

Southern Mud Pit

Cannikin South
Postshol Drill Back Hole | 45 fby 78 t, 1.1 10 1.5 ft mud ~133 ya®
Morth
South Mud Pit BOO it by 130 K, 0.1 to 2.7 ft mud -2,350 yd® 1'
Drill Site D Northwesl Mud Pit 300 it by 125 i, 5.8 to 7.3 ft mud -7,820 yd®
Mortheasl Mud Pit 300 /oy 175 1, 1.2 to 5.1 fu mud -4 B70 yd’
Morthem Mud Pit 20 A by 40 #, no mud found
Drif{ Site E

40 fiby 80 1, ~1.5 1o 6.0 K mud ~415 yd®

Drill Site F Remnant of Mud PH

East piece = 20f by 101, -1 Amud ~10 ya*
Wesi piece = 200 A by 25 R, 3.2 to 4.0 f mud ~-300 yod®

H

2.1.3 Hot Mix Piant

The hot mix plant consists of two rail tank cars, of which one is approximately three-quarters full of

liguid tar. If leaking, the tar within the tank could impact the shallow groundwater. The visual

investigation of the buried tanks was not conclusive as to the condition of the tanks.
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Tabile 2-2
Amchitka Ponds and Streams

Pond/Stream Name

Description

Heari Lake (Milrow)

300 1 from Milrow Emplacement Hole, Wet partion of lakebed = 1/3 total lake
area, 4.5 it max waier depth; no mud presently impacts lake

Clevenger Creek (Mitrow)

Connecled to Heart Lake by a small Iributary that drains the lake, flows southwesl
1o Pacific Ocean. Studied section was 6,500 ft long: no mud found

Rainbow Cregk [Long Shol}

~4 504 tt long, drainage channe! running from Long Shot drilling mud pils, east
under Infantry Road, then northeast to Square Bay an the Bering Sea: deposits of
mud found

Cloudberry Cresk {Long
Shot)

Begins upstream of Infantry Aoad, Hows northeas! beneath road through a cubvert
and empties into Cynl Cove on the Bering Sea, -7,200 fi long

Bridge Craek {Long Shot}

Tribulary Ihat exits Long Shot Pond and flows north into a targer channel about
800 i upstream of Infaniry Road, studied portion = - 3,900 #

Aeed Pond [Long Shot)

~180 by 150 #, 0.8 to 1.5 1 watar; no mud found

Cannikin Lake (Cannikin]

tmarrupts While Alice Creek, resulted from nuclear detonation ground
subsidence; 0.5 to (.8 fl mud in southwest margin of lake; quantity of mud
remaining cn lake botlom is unknown

White Alice Creek
{Cannikin)

Begins wasl of Cannikin surface ground zero, flows to the Bering Sea, sludied
portion = 8,000 ft

Falls Creek {Orill Site D)

Primary drainage sireamn of Crill Site D walershed, -~ 6,000 #t long, located souih
of site and flows 1o Pacific Ocean, only one sampling location showed signs o
impaci from driliing mud pits — evidence of diesel at Station 1 found when stream
sediment was disturbed and high RO concentrations found

Urmamed Laks {Onill Site 0}

Southeast of drilling mud pis at Drill Site T, visual inspection along shoreling
revealed no drilling mud

Limpel Creek {Drill Site F)

Primary stream of Drill Site F watershed, 10,000 ft long; headwaters located
northeast of drill site, water quality and sediment quality generally do nol appear
1o be adversely impacted from past driling mud releases

Unnamed Drill Sie £ Stream

Primary drainage of Drill Site E watershed, Hows adjacent to concrede drilling pad,
flowes south past drill site to Pacific Ocean, ~8,200 # long, DAO only detected in
sediment at cne station

1
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3.0 Remedial Alternatives Considered

The alternatives evaluated for the DOE sites are described in the following sections. They were
selected from a wide variety of established technologies based on the type of contaminant, the
capability of the technology to achieve the desired resulis, and the logistical conditions associated

with the remoteness of the island. The altematives include:

No Further Action

Institutional Controls

Soil Cover

Geosynthetic Cap

Clean Closure by Consolidation

Clean Closure with Off-Isiand Disposal
Close in Place (Hot Mix Plant only)}

Mok W -

3.1 Alternative 1 - No Further Action (Administrative Ciosure)

Under this alternative, no further action will be taken to remediate the site; contaminants will remain
in place, untouched, and the site will be administratively closed. This alternative is appropriate at

sites where one or more of the following criteria is met:

« Contamination is confined to a small area.
* Contaminant migration to an ecologically sensitive area is unlikely.
» No significant impact is expected.

* No unacceptable human health risk and minimal ecological risk is expected under present or
future use scenarios. '

* Site characterization study indicates no downgradient impacts detected.
* Site constitutes a small percentage of overalt terrestrial habitat for affected species.
» Residual contamination appears 1o be biodegrading.

» Evidence indicates past migration of contaminants has ceased because the source of
contamination has been depleted and/or eliminated.



»  Remedial action, on-site or accessing the site, will cause extensive damage 1o sensitive
ecological areas such as tundra and wetlands (i.e., ecelogical damage caused by remediation
exceeds any benefits of remedial action}.

» Excavation of contaminated soils may accelerate migration of contaminants to bedrock,
making the problem worse {as in wetland areas).

*» Remedial measures would be costly to implement with questionable benefits.
+ Remedial measures would exceed schedule constraints to be completed in a single season.

This alternative will require periodic inspection and maintenance. Because of the remoteness of the
island, the required monitoring will not be scheduled on a regular basis, but at opportunistic times

when other activity is scheduled on the island by other government agencies such as the USFWS.

3.2 Alternative 2 - institutional Controis

This alternalive prevents any future human intrusion by erecting a physical barrier around the site or
by applying some cther administrative obstacle (i.e., land record entry isolating the site from human
use in the case where a physical object may only serve to atiract vandalism). This may be a feasible
alternative in some instances invoiving small quantities of contaminants or where gaining access to
the site to perform remedial/removal activities would cause more environmental damage
{disturbfdestroy tundra and/or wetlands) than if the site was untouched. In these instances
comaminants will remain in place. This alternative will require periodic inspection and maintenance.
Because of the remoteness of the island, the required monitoring will not be scheduled on a regular
basis, but at opportunistic times when other activity is scheduied on the island by other government
agencies such as the USFWS.

3.3 ANternative 3 - Soil Cover

This option essentially isolates the drilling mud from the environment and eliminates risk pathways
by placing a layer of soil on it. The standing water on the drilling mud pits wiil be pumped off and
native soil will be excavated from one or more soil borrow areas on the island, processed to a usable
particle size using a vibratory screen, and hauled to the drilling mud pit. The processed soil will be
dumped adjacent to the drilling mud pit and the drilling mud will be stabilized with those soils by
mixing with a backhoe bucket. An additional soil layer (1-ft thick, minimum) will be placed and

graded in such a way as to promote surface water runoff and then revegetated with a native seed mix
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to stabilize the cover and minimize erosion. This alternative will significantly reduce the possibility
of contaminant exposure, but will not reduce the votume of the drilling mud or the contarinants.
This alternative will require periodic inspection and maintenance. Because of the remoteness of the
istand, the required inspection will not be scheduled on a regular basis, but will occur at opportunistic
times when other activity is scheduled on the istand by other government agencies such as the
USFWS. This alternative is appropriale at sites where there is a significant velume of contamination

present and one or more of the following critena 1s met:

»  On-site soils of low permeability are zvailable 1o be used for the cap.

» There is 2 moderate 1o high potential for migration of contaminants toward ecologicalty
sensitive areas.

*»  Structural stability of present confining berms or structures appear unstable or show signs of
erosion.

* In-flowfout-flow of surface waters may transport contaminants from the site.
+ Poses a poiential health or safety risk to human intruders.
» Contaminant concentrations exceed regulatory response levels.

+ Ecological receptors frequent the site.

3.4 Alternative 4 - Geosynthetic Cap

This alternative provides a geosynthetic barrier in accordance with 18 AAC 60.430 to isolate the
contaminants from the environment and eliminates risk pathways. The standing water on the drilling
mud pits will be pumped off, scil (from on-island borrow area} will be brought to the drilling mud pit
and mixed with the drilling rud to creaie a stable, competent mixture capable of supporting the cap.
Additional soil will be placed directly on the mudfsoil mixture with a low ground pressure bulldozer
and graded to promote surface water runofi. A geosynthetic cap constructed of a flexible membrane
liner (FML) wilt then be installed on top of the soil. The FML can be constructed of high-density
polyethylene (HDPE), polyvinyl chloride (PVC), or other approved material. Finally, a layer of soil
will be placed over the FML with a low ground pressure bulldozer, to act as a frost protection graded
to promote surface water runoff, and seeded with a native seed mix to stabilize the soil and minimize

erosion. This alternative will isolate the contaminants from the envirenment with a highly
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impermeable cap (permeability <1 x 10 cm/sec) which will prevent surface water infiltration from
contacting the contaminated drilling mud, thus preventing the potential migration of contaminants
from the drilling mud pit. It wilt not reduce the volume of the drilling mud or the contaminants g
present. This alternative will require periodic inspection and maintenance. Because of the
remoteness of the island, the required inspection will not be scheduled on a regular basis, but will
occur at opportunistic times when other activity is scheduled on the island by other government
agencies such as the USFWS. This alternative is appropriate at sites where there is a significant

volume of contamination present and one or more of the following criteria is met:

» There is a moderate to high potential for migration of contaminants toward ecologically
sensitive areas.

»  Structural stability of the present confining berms or structures appear unstable or show signs
of erosion.

* In-flowfout-flow of surface waters may transpert contaminants from the site.
» The exposed mud poses a poiential health or safety nisk to human intruders.

» Contaminant concenirations exceed regulatory response levels.

3.5 ANernative 5 - Clean Closure by Consolidation

In this alternative, the drilling mud will be excavated from a site and transported 1o another
contaminated site, where a larger volume of drilling mud is present and is designated {0 be remediated
by Altermmative 3 or 4. After the drilling mud is removed, confirmatory samples will be taken to verify
that the underlying in sifu soils are below applicable clean-up levels. The excavated area will then be
backfilled with native soils and graded to promote surface water drainage and minimize ponding.
This method will effectively remove the contaminant from the site and reduce the future requirements

by obtaining clean closure. This alternative is appropriate at sites where the following criteria is met:

* A relatively small quantity of drilling mud exists that is accessible without causing extensive
collateral environmental damage or posing undue risk to construction workers.

* The site is in close proximity to another site slated for remediation by Alternative 4.
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3.6 Aliternative 6 - Clean Closure with Off-island Dfsposdf

This alternative will require the excavation and transport of all contamanants from the island and
shipment to a permitted facility on the mainland for disposal. After all standing water is removed.
processed soil from the on-site borrow areas will be mixed with the mud to create a transpnﬁahle
malterial with no free liquids (a regulatory requirement for disposal). If the addition of on-site soils
does not bind the free liquids, then a reagent such as Portland cement will be added to stabilize the
mud. The stabilized mud will be transported to the dock and loaded onto barges for transport to the
mainland for disposal. At the pori of Anchorage (or Seattle), the drilling mud will be off-loaded and
transferred onto permitted commercial vehicles for transport to a licensed disposal facitity. After the
drilling mud is removed, in sifu soils at each drilling mud pit will be sampled to confirm that all of the
material has been removed. The drilling mud pits will then be backfilted with native soils, graded 10
promote surface water runoff, and revegetated with a native seed mix. This alternative removes the

contaminant from the site, therefore eliminating future inspection requirements.

3.7 Alternative 7 - Close in Place

This alternative addresses the hot mix plant onkty. The liguid tar in the tank will be pumped out,
containerized, and transported to the mainland for proper disposal. The tank will then be filled with

native soils to prevent the future collapse of the tank.



4.0 Selection of Alternatives

Remedial aliernatives were selected for consideration at each site based on the established
concentration of the COCs (DRO that exceed ADEC reguiremems), the physical properties and
volume of contaminated material, and, in the case of the drilling mud pits, the physical condition of

the drilling mud pit itself.

4.1  Selection Criteria

These alternatives were evaluated and compared on their ability to meet the fotlowing criteria based

on the National Contingency Plan {NCP} requirements.

4.1.1 Effectivensss

The effectiveness of the remedial action depends on the alternative’s ability to isolate the hazardous
substances from the pathways through which they could impact human health and the environment.
The potential pathways may include groundwater, surface water, air, vegetation, dermal contact, and
ingestion. Based on the results of the 1998 sampling and analysis field event and the 2000 field
investigation, several of these potential pathways were eliminated from consideration. Surface water
sampling in 1998 and shailow groundwater sampling in 2000 verify that COCs are below ADEC
cleanup standards; therefore, the two pathways are eliminated. In June 2000, the DOE verified this
by collecting groundwater samples downgradiem of the drilling mud pits using direct-push
methedology and via surface seeps. The results of this sampling as shown in Table 1-2 indicate that

shallow groundwater is below ADEC clean-up levels.

4.1.2 Constructability

Constructability is the measure of the difficulty to construct the remedial action alternative; a less
complex aliermative is favored over one that is difficult to construct or maintain, if atl other factors are
equivalent.

Potential for Collateral Environmental Damage

The location of a contaminated site may be such that considerable temporary, long-term, andfor

permanent damage to sensitive environments such as tundra, wetlands, or stream channels, and
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impacts to populations of benthic invertebrates and fish may occur in the process of accessing the site
to either remove, or place a cover on the contaminants found there. In these instances, the more

prudent choice may be to take no further action.

4.1.3 Cost

The relative cost of each remedial action alternative is compared with the others, as necessary, and is

presented in Section 4.3,

4.1.4 Schedule

The anticipated time to complete construction and projeci-related logistics are taken into account

when selecting a remedial action alternative.

4.2 Comparative Analysis

The following sections summarize the considerations in evaluating and selecting proposed remedial
alternatives for each of the affected sites. Table 4-1 identifies the proposed altemative and other

aliematives considered for each site.

4.2.1 Rifle Range Road Mud Pit (Miirow Site}

Duning the site characterization, one drilling mud pit along Rifle Range Road was located and
sampled. This drilling mud pit is approximately 200 by 130 ft and contains approximately

1,880 cubic vards (yd®} of drilling mud with a thickness of } to 2 fi. Based on the 1998
characterization sampling, DRO within the drilling mud ranges from 60 parts per million {(ppm) tc
2,620 ppm, but shallow groundwater is not impacted (see Table 1-2). There is a small risk for
ecological receptors in the immediate area of the drilling mud pit because the drilling mud is exposed
to the environment with no overlying water. The following alternatives have been considered for the

remediation of this site:

* No {further action

* Institutional conirols

*  Soil cover

* Clean closure by consolidation

* Clean closure with off-island disposal



The following paragraphs detail each of the alternatives considered:

No further action was considered but was determined to be unacceptable because of the significant
volume of mud, the drilling mud pit’s location within a previously disturbed soil borrow area and the
close proximity io Rifle Range Road. This site is easily accessible for remedial action with minimal

collaieral damage to the surrounding tundra.

Institutional contrels in the form of fencing was considered but was also determined to be
wnaccepiable because it would not prevent access by birds and water fowl which are plentiful on the

island.

Piacing a soil cover over the drilling mud pit was considered as an alternative to eliminate exposure
pathways at this site. This method would isolate the drilling mud from the environment and direct
precipitation off of the cover by placing a layer of soil over the drilling mud. The reiatively thin layer
of drilling mud withir the drilling mud pit (1 foot on average) would allow the drilling mud pit 10 be
placed with a low ground pressure bulldozer. The soil cover would be blended into surrounding
topography in such a way to allow surface water runoff to travel off of the drilling mud pit
minimizing infiltration into the underlying drilling mud and minimizing potential erosion of the cover
material. The matrix of the drilling mud itself (bentonite) would prevent seepage of COCs from the
drilling mud pit; therefore, the soil cover alternati ve would effectively isolate the contamination from

the environment and prevent migration of the contaminants.

The construction of a geosynthetic cap over each of the drilling mud pits would create a highly
tmpermeable barmrier (<1 x 10* cm/sec) between the drilling mud and the surface. The cap would be
constructed to allow surface water to runoff without ponding on the drilling mud pit. After placement
of the geosynthetic cap, a soil layer would be placed and blended into surrounding topography in such
a way to allow surface water runoff 10 travel off of the drilling mud pit, while minimizing the
potennal for erosion. The matrix of the drilling mud itself (bentonite} would prevent seepage of
COCs from the drilling mud pit; therefore, the geosynthetic cap altemative would effectivety isolate

the contamination from the environment and prevent migration of the contaminants.

Clean closure by consolidation of the drilling mud with another drilling mud pit was considered as a

way to remove the source and eliminate exposure at this site. This aliernative has been excluded as a
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viable option because of the distance that the excavated mud wouid have to be transported to be
consolidated into another drilling mud pit. The next closest drilling mud pit is at the Long Shot site,
which is over three miles away. Transporting the drilling mud over Rifte Range Road and infantry
Road would increase the potential for spilis along the route as well as increase the duration of the

construction schedule for site remediation.

Clean closure with off-island disposal through excavation and transportation of the drilling mud off
the island for disposal in a permittedr facility on the mainland was considered as a remedial
alternative. Even though this alternative would be effective in removing the contamination from the
island, execuion would be difficult and extremely expensive to accomplish because of logistical
considerations asseciated with this remote island. There would be a high nsk of spilling the drilling
mud at the drilling mud pit, while loading the containers at the drilling mud pit, while loading the
barge at the dock, and at the port while offloading the barge. The highest potential for environmental
damage would occur during the loading of the barge at the dock. The drilling mud would be viscous
and difficult to control resulting in a likelihood for spillage. Even with good housekeeping practices,
and careful loading, some drilling mud could be spilled into the Constantine Harbor. This altermative
would aiso be Jogistically difficutt to complete. Barge transport in the Bering Sea has a small window
of safe travel. The lcaded barges would need to depart Amchitka Island in August to arrive in
Anchorage prior to the bad weather associated with the Aleutians during the latter months of the year.
This methed would also be cost prohibitive. A huge transportation cost would be incurred in
transporting the drilling mud over 1,300 miles by barge to Anchorage, then by vehicle over the road
to the disposal facility. The effectiveness of the method is not substantiaily greater than isolating the
drilling mud from the environment while leaving ii on site. Due to the potential for environmental
damage, logistical complexity, as well as high cost, this altemative has been eliminated as a potential

remediation method.
Table 4-2 provides an assessment of the above remedial action altemmatives based on the NCP Criteria.

Alternative 4 - Geosynthetic Cap is the proposed approach for this site. It will isolate the drilling
mud from the environment, provide adequate protection io potential receptors, and can be
accomplished within the allotted construction season without substantial impact to the surrcunding

environmeni.

4-4



4.2.2 Long Shot Mud Pits

There are two drilling mud pits associated with the drilling activities at the Long Shot site located on
the drilling pad approximately 100 ft north of surface ground zero. Each drilling mud pit is”
approximately 150 by L50 fi and contains approximately 2,740 yd* of drilling mud ranging from 2 to
7 ft in thickness. There is approximately 1.5 ft of standing water in each of the drilling mud pits.
Water samples from the mud pits taken in i997 had tritivma concentrations of 2,000 picocuniesfliter.
For comparison, the federal drinking water standards ajlow tgitium in concentrations up io

20,000 picocuniesfliter.

Based on the 1998 characterization sampling, DRO within the drilling mud ranges from 296 ppm to
58.800 ppm. Bowever, sampling that occurred in June 2000 shows that the shallow groundwater has
not been impacted (Table 1-2). There is a small risk for ecological receptors in the immediate area of
the driiling mud pit because the drilling mud is exposed (0 the environment. The follewing

alternatives have been considered for the remediation of this site:

+  No further action

* Institutional controls
*  Scil cover

*  Geosynthetic cap

The following paragraphs detail each of the alternatives considered.

No further action was considered but was determined to be unacceptable because of the significant
volume of mud and the drilling mud pit’s close proximity to Infantry Road allowing easy access to
this site by personnel. Additionally, this site is located on the drilling pad used for the emplacement
hole, making it easily accessible for remedial action with minimal collateral damage to the

surrounding tundra.

Institutional controls in the form of fencing was considered but was also determined 1o be

unacceptable because the standing water on the drilling mud pits is flowing into Rainbow Creek.

The construction of a seil cover was considered as an alternative to close these drilling mud pits.
Although a soil cover would isolate the drilling mud from the environment, given the large quantity

of the mud and the close proximity of the Rainbow Creek drainage (the standing water in the drilling
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mud pits actually helps form the headwaters of the stream), a more impervious cover would be
necessary for the Long Shot mud pits to effectively reduce potentiat future impact to Rainbow Creek.

Therefore, this alternative has been eliminated as a potential remediation method.

The construction of a geosynthetic cap over each of the driliing mud pits would create a highly
impermeable barrier {<! x 10° cm/sec) between the drilling mud and the surface. The cap would be
constructed to allow surface water 1o runoff without ponding on the drilling mud pit. Afier placement
of the geosynthetic cap, a soil layer would be placed and blended inte surrounding topography in such
a way to allow surface water runoff 0 travel off of the drilling mud pit, while minimizing the
potential for erosion. The matrix of the drilling mud itself (benioniie) would prevent seepage of
COCs from the drilling mud pit; therefore, the geosynthetic cap aiternative would effectively isolate

the contamination from the environment and prevent migration of the contaminants.

Table 4-3 provides an assessment of the above remedial action alternatives based on the NCP criteria.

Alternative 4 - Geosynthetic cap is the proposed approach for the two drilling mud pits at Long
Shot. The cap will isolate the drilling mud from the environment, provide adequate protection to
potential receptors, and can be constructed within the allotted construciion season without excessive

impact to the surrounding environment,

4.2.3 Cannikin Mud Pits

There are three drilling mud pits asseciated with the drilling activities at the Cannikin site. One of the
drilling mud pits is located just off of the drilling pad approximately 200 ft west of surface ground
zere. The drilling mud pit at the drilling pad {Northwest Pit) is approximately 120 by 170 ft and
contains approximately 3,000 yd* of drilling mud ranging from 4 to 6 ft in thickness. There is
approximaiely 3 ft of standing water in the drilling mud pit. Two smaller exploratory hole mud pits
(2 northern drilling mud pit and a southem drilling mud pit) are located approximately 2,000 ft to the
south of the drilling pad. The northemn drilling mud pit is approximately 45 by 80 ft and contains
approximately 135 vd® of drilling mud ranging from | to 2 fi in thickness. There is approximately

I foot of standing water on the drilling mud pit. The southemn drilling mud pit is approximately 60 by
85 ft and contains approximately 355 yd of dnilling mud ranging from 1 to 4 ft in thickness. This

drilling mud pit also has approximately 1 foot of standing water.

4-6

L



Based on the 1998 characterization sampling. DRO within the drilling mud of the Jarger drilling mud
pit ranges from 1,980 ppm to 14,000 ppm. The DRO within the drilling mud of the two smaller
drilling mud pits range from 273 ppm to 7,940 ppm. There is a small risk for ecelogical receptors in
the immediate arez of the drilling mud pits due to the fact that the drilling mud is exposed to the

environment. The following alternatives have been considered:

* No further action

* Soil cover

» Geosynthetic cap

* Clean closure by consolidation

* (Clean closure with off-island disposat

The following paragraphs detail each of the aiternatives considered.

4.2.3.1 Northwest Pit {Located at the Drilling Pad)

No further action was considered but was determined to be unacceptable because of the significant
velume of mud and the drilling mué pit’s close proximity 1o Infaniry Read allowing easy access to
this site by personnel. Additionally, this site is located on the drilling pad used for the emplacement
hole, making it easily accessible for remedial action with minimai collateral damage to the

surrounding tundra.

Placing a soil cover over the mud pit was considered as an altemnative to eliminate exposure pathways
at this site. This method would isolate the drilling mud from the environment and direct precipitation
off of the cover by placing a layer of soil over the drilling mud. The soil cover would be blended into
the surrounding topography n such a way to allow surface water to runoff of the soil cover
minimizing infiliration into the underlying drilling mud. The soil cover would be seeded with native
grass to minimizing potential erosion of the cover material. The manx of the drilling mud itself
{bentonite) would help prevent seepage of DRO from the drilling mud pit; therefore, the soil cover
alternative would effectively isolate the contamination from the environment and prevent migration

of the contaminants.

The construction of a geosynthetic cap over the drilling mud pit would create a highly impermeable
barrier (< 1x10° cmfsec) between the driliing mud and the surface. The cap would be constructed to

allow surface water to runoff without ponding on the drilling mud pit. After placement of the



geosynthetic cap, a soil layer would be placed and biended inio surrounding topography in such a way
10 aliow surface water runoff to travel off of the drilling mud pit while minimizing the potential for
erosion. The matrix of the drilling mud itself {bentoniie) would prevent seepage of DRO from the
drilling mud pit; therefore, the geosynthetic cap altemative would effectively isolate the
contamination from the environment and prevent migration of the contaminants. Although viable,

this alternative is significantly more costly than the soil cover.

Table 4-4 provides an assessment of the above remedial action alternatives based on the NCP criteria.

Alternative 4 - Geosynthetic cap is the proposed approach for the Northwest Pit at this site. It will
isolate the drilling mud from the environment, provide adequate protecticn to potential receptors, and
can be accomplished within the allotted construction season without substantial impact to the

surrounding environment.

4.2.3.2 Postshot Drill Back Hole Mud Pits (Northern Pit and Southern Pit)

No further action was considered but was determined to be unacceptable because of the significant
volume of mud and the drilling mud pit’s close proximity to Infantry Road allowing easy access to
this site by personnel. Additionally, this site is located on the drilling pad used for the emplacement
hole, making it easily accessible for remedial action with minimal collateral damage 1o the

surrounding tundra.

Clean closure by conselidation was considered for the southernmost of the two smalier drilling mud
pits based on their close proximity to each other. The quantity of mud in the southern driliing mud pit
can easily be transported and consolidated into the northern drilling mud pit. After the drilling mud is
removed from the Southemn Pit, the in situ soils will be sampled and, if below cleanup levels, the area

will be backfilled and revegetated.

Clean closure with off-island disposal through excavation and transportation of the drilling mud off
the island for disposal in a permitted facility on the mainland was considered as a remedial
alternative. Even though this alternative would be effective in removing the contamination from the
1sland, execution would be difficult and extremely expensive 1o accomplish because of logistical
considerations associated with this remote island. There would be a high risk of spilling the drilling

mud at the drilling mud pit; while loading the trucks at the drilling mud pit, while loading the barge at
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the dock, and at the port while offloading the barge. The highest potential for environmental damage
woold occur during the loading of the barge at the dock. The drilling mud would be viscous and
difficuli to control resulting in 2 likelihood for spillage. Even with good housekeeping practices. and
careful lcading, some drilling mud could be spitled into the Constantine Harbor. This aiternative
would also be iogistically difficult to complete. Barge transport in the Bering Sea has a small window
of safe travel. The loaded barges would need to depart Amchitka prior to August in order to arrive in
Anchorage prior to the bad weather associated with the latter months of the year. This method would
also be cost prohibitive. A huge transportation cost would be incurred in transporting the drilling
mud over 1,300 mites by barge to Anchorage, and then by vehicle over the road to the disposal
facility. The effectiveness of the method is not substantiatly greater than isolating the drilting mud
from the environment while leaving it on site. Due to the potential for environmental damage,
logistical complexity, as well as high cost, this alternative has been eliminated as a potential

remediation method.
Table 4-4 provides an assessment of the above remedial action alternatives based on the NCP critena.

Alternative 5 - Clean Closure by Conselidation is the proposed approach for the southern drilling
mud pit at this site; the drilling mud will be consolidated intc the northem drilling mud pit, which wil

then be covered with a geosynthetic cap.

4.2.4 Drili Site D Mud Pits

There are three drilling mud pits associated with the drilting activities at Drill Site D. One of the
drilling mud pits (Northwest Mud Pit) located adjacent 10 and south of the emplacement hole pad is
appruximateiy 300 by 125 ft and contains approximately 7,820 yd® of drilling mud ranging from 6 to
7 ft in thickness. There is approximately 3 fi of standing water in this drilling mud pit. Located east
of the Northwest Mud Pit is ancther drilling mud pit (Northeast Mud Pit) adjacent to the emplacement
hole pad. This driiling mud pit, which is connected to the Northwest Mud Pit by culverts, is
approximately 300 by 175 it and contains approximately 4,870 yd® of drilling mud ranging from 1 to
5 ft in thickness. There is approximately 6 ft of standing water in this drilling mud pit. A third
drilling mud pit (South Mud Pit) is located adjacent to and south of the first two. This drilling mud
pit, which is connected to the Northwest Mud Pit by a trench, is approximately 500 by 130 ft and
contains approximately 2,350 yd® of drilling mud ranging from 0 to 3 ft in thickness. This drilting



mud pit is also connected to a nearby pond by a 5-foot deep trench on the east end of the drilling mud

pit.

Based on the 1998 characterization sampling, DRO within the drilling mud ranges from 46 ppm to
2,400 ppm. However, groundwater sampling in June 2000 showed no impact 10 the shallow
groundwater. There is a small risk for ecological recepiors in the immediate area of the drilling mud
pit because the drilling mud is exposed to the environment. The following alternatives have been

considered for the remediation of this site:

+ No further action
*  Soil cover
= Geosynthetic cap

The following paragraphs detail each of the alternatives considered.

No further action was considered but was determined to be unacceptable because of the significant
volume of mud and the drifling mud pits’ close proximity te Infantry Road, allowing easy access (o
this site by personnel. Additionally, this site is located adjacent to the drilling pad used for the
emplacement hole, making it easily accessible for remedial action with minimal collateral damage to

the surrounding tundra.

Soil cover - Placing a soil cover over the Drill Site D mud pits was considered as an altemnative to
eliminate exposure pathways at this site. This method would isolate the drilling mud from the
environment and direct precipitation off of the cover by placing a layer of soil over the drilling mud.
The soii cover would be blended into the surrounding topegraphy in such a way to allow surface
water to run off of the soil cover, minimizing infiltration into the underlying drilling mud. The soil
cover would be seeded with native grass to minimize potential erosion of the cover material. The
matrix of the drilling mud itself {bentonite) ﬁnuld help prevent seepage of DRO from the drilling
mud pit: therefore, the soil cover alternative would effectively isolate the contamination from the

environment and prevent migration of the contaminants.

The construction of a geosynthetic cap over the drilling mud pits would create a highly impermeable
barrier (<1x10* cm/sec) between the drilling mud and the surface. The cap would be constructed to
allow surface water to run off without ponding on the drilling mud pit. Afier placement of the

geosynthetic cap, a soil layer would be pilaced and blended into surrounding topography in such a way
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to allow surface water runoff to travel off of the drilling mud pit, while minimizing the potential for
erosion. The matrix of the drilling mud itself {bentonite) would prevent seepage of DRO from the
drilling mud pit; therefore, the geosynthetic cap alternative would effectively isolate the
contamination from the environment and prevent migration of the contaminants. Aithough viable,

this alternative is significantly more costly than the soil cover.
Table 4-5 provides an assessment of the above remedial action alternatives based on the NCP critenia.

Alternative 4 - Geesynthetic cap is the proposed approach for the dritling mud pits at this site. It
will isolate the drilling mud from the environment, provide adequate protection to potential receptors.
ang can be accomplished within the atlotted consiruction season without substantial impact to the

surrounding environment.

4.2.5 Drili Site E

There are two drilling mud pits associated with the drilling activities at Drill Site E located 400 to
500 ft southwest {downhill) of the emplacement hole. The southem drilling mud pit is approximately
40 by 80 ft and contains approximately 415 yd® of drilling mud ranging from { to 8 ft in thickness.
The northern drilling mud pit is approximately 20 by 40 ft and contains less than 4 yd® of drilling
mud. However, no mud was found in the northern drilling mud pit during the June 2000

investigations. There is approximately 1 foot of standing water in each of the drilling mud pits.

Based on the {998 characterization sampling, DRO within the drilling mud at the north driliing mud
pit was 214 ppm. The DROC within the drilling mud at the south drilling mud pit was 10,600 ppm.
However, sampling in june of 2000 showed DRO concentrations weil below ADEC clean-up
criterion impact to the shallow groundwater. There is a small risk for ecological recepiors in the
immediate area of the south drilling mud pit due to the fact that the drilling mud is exposed to the

environment. The following alternatives have been considered for the remediation of this site:

* No further action

*  Soil cover

*  Geosynthetic cap

+ Clean closure by consolidation
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The following paragraphs detail each of the aliernatives considered.

4.2.5.1 Northern Mud Pit

No further action was considered as a viable alternative for this drilling mud pit due to the small

quantity of drilling mud, low level of contamination, and observed recovery of affected stream.

Clean closure by consolidation was considered for the northem drilling mud pit based on the close
proximity 1o the larger southem drilling mud pit. As stated in the 1998 Characterization Report, the
quantity of mud in this drilling mud pit is exiremely small (< 4 yd’) and concentration of DRO is very
low {214 ppm). This pit was investigated during June 2000 and no drilling mud was found. Removal
and consolidaticn of this drilling mud is not warranted because the quantity and COC concentrations

indicate negligible potential for future impacts to the stream.

Table 4-6 provides an assessment of the above remedial action aiternatives based on the NCP criteria.

Alternative - No Further Action is the proposed approach for the northern drilling mud pit at this
site. The contamination is confined to a small area, COC concentrations are very low, no
unacceptable human health or ecological risk is expected under present or future use scenaries, and
evidence indicates that the affected stream has undergone significant recovery since mud releases that

occurred three decades ago.

4.2.5.2 Southern Mud Pit

No further action was considered but was determined to be unacceptable because of the significant
volume of mud and the drilling mud pit’s close proximity to Infantry Road allowing easy access to
this site by personnel. Additionally, this site is easily accessible for remedial action with minimal

collateral damage to the surrounding tundra.

Placing a soil cover over the southern drilling mud pit was considered as an altermative to eliminate
exposure pathways at this site. This method would isolate the drilling mud from the environment and
direct precipitation off of the cover by placing a layer of soil over the drilling mud. The soil cover
would be blended into the surrounding topography in such a way to allow surface water to run off of

the soil cover, minimizing infiltration inte the underlying drilling mud. The soil cover would be



seeded with native grass to minimizing potential erosion of the cover material. The matrix of the
drilling mud itself (bentonite) would help prevent seepage of DRO from the drilling mud pit:
therefore, the soil cover aliernative would effectively isolate the contamination from the environment

and prevent migration of the contaminants.

The construction of a geosynthetic cap over the drilling mud pit would create a highly impermeable
barrer (<1 x 10° cm/sec) between the drilling mud and the surface. The cap would be consiructed to
allow surface water 10 run off without ponding on the drlling mud pit. After placemeni of the
geosynthetic cap, a soil layer would be placed and blended into surrounding topography in such a way
to allow surface water runoff to travel off of the drilling mud pit, while minimizing the potential for
erosion. The matrix of the drilling mud itself (bentonite} would prevent seepage of DRO from the
drilling mud pit; therefore, the geosynthetic cap alternative weuld effectively isolate the
contamination from the environment and prevent migration of the contaminants. Although viable,

this alternative is significantly more costly than the soil cover.
Table 4-6 provides an assessment of the above remedial action alternatives based on the NCP critenia.

Alternative 4 - Geosynthetic cap is the propesed approach for the southern drill drilling mud pit at
this site. It will isolate the drilling mud from the environment, provide adeguate protection io
potential receptors, and can be accomplished within the allotted construction season without

substantial impact to the surrounding environment.

4.2.6 Drili Site F

Drill site F contains one drilling mud pit that has been partially backfilled, leaving two segments that
contain drilling mud and water. The larger portion on the west end of the original drilling mud pit is
approximately 200 by 25 fi and contains approximately 300 yd’ of drilling mud ranging from 1 to 6 ft
in thickness. The smaller portion on the east end is approximately 20 by 10 ft and contains
approximately 10 yd® of drilling mud approximately 1-foot thick. There is approximately 1 foot of

standing water in both sections of the drilling mud pit.

Based on the 1998 characterization sampling, DRO within the drilling mud at this site ranged from

%75 ppm to 12,800 ppm. There is a slight risk 1o ecolegical recepiors in the immediate area due 1o the
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fact that the drilling mud is exposed to the environment. The following alternatives have been

considered for the remediation of this site:

* No further action

*  Soil cover

* Geosynthetic cap

¢ Clean ciosure by consolidaticn

The following paragraphs detail each of the altermatives considered.

No further action was considered but was determined to be unacceptable because of the significam
volume of mud and the drilling mud pit’s ciose proximity to Infantry Road allowing easy access to
this site by personnel. Additionaily, this site is easily accessible for remedial action with minimaj

collateral damage 1o the surrounding tundra.

Placing & soil cover over the Drill Site F drilling mud pit was considered as an alternative to eliminate
exposure pathways at this site. This method would isolate the drilling mud from the environment and
direct precipitation off of the cover by placing a layer of soil over the drilling mud. The soil cover
would be blended into the surrounding topography in such a way to allow surface water to run off of
the soil cover, minimizing infiltration into the underlying drilling mud. The soil cover would be
seeded with native grass to minimize potential erosion of the cover material. The matrix of the
drilling mud itself (bentonite) would help prevent seepage of DRO from the driliing mud pit;
therefore, the soil cover alternative would effectively isolate the contamination from the envizronment

and prevent magration of the contaminants.

The construction of a geosynthetic cap over the driiling mud pit would create a highly impermeable
barrier (<1 x 10° cm/sec) between the driiling mud and the surface. The cap would be constructed to
allow surface water o run off without ponding on the drilling mud pit. After placement of the
geosynthetic cap, a soil layer would be placed and blended inte surrounding topography in such a way
to allow surface water runoff to travel off of the drilling mud pit, while minimizing the potential for
erosion. The matrix of the drilling mud itself (bentonite) would prevent seepage of DRO from the
dnlling mud pit; therefore, the geosynthetic cap alternative would effectively isolate the
contarmination from the environment and prevent migration of the contaminants. Although viable,

this alternative is significantly more costly than the soil cover.
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Clean closure by consolidation was considered for the eastern portion of the drilling mud pit at this
site. By excavating and moving the small quantity of drilling mud (approximately 10 yd") from the
east end of the drilling mud pit to the larger westemn portion, the size of soil cover required would be

reduced, as would the area to be inspected and maintained.
Table 4-7 provides an assessment of the above remedial action alternatives based on the NCP critena.
Alternative 4 - Geosynthetic cap is the proposed approach for the drilling mud pit at this site.

4.2.7 Surface Water

Surface waters were investigated at eight streams and four lakes in the vicinity of the drilling mud

pits. The affected bodies of water were:

Streams
White Alice Creek Unnamed stream at Drill Site E
Bridge Creek Limpet Creek
Cloudberry Creek Clevenger Creek
Rainbow Creek Falls Creek
Lakes
Cannikin Lake Heart Lake
Reed Pond Lake at Drill Site D

Several streams were impacted by releases of large volumes of drilling mud in the 1960s and 1970s.
The chemical analyses of stream water and sediment performed in 1998 detected no elevated COCs
in surface waters. and only a few locations where sediment concentrations of a small number of
COCs exceeded background levels. A TRIAD analysis, which incorporates sediment chemistry,
sediment toxicity and benthic macroinvertibrate community analysis, was performed on the eight
streams draining the sites where drilling occurred. The TRIAD analysis determined that, in most
instances, the drill site ang test site streams had sediment quality comparable to unimpacted reference
locations. Only a few locatiens en Rainbow Creek, which drains the Long Shot site, and White Alice

Creek, which drains the Cannikin site, showed residual effects from past releases of drilling muds.
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Dolly Varden Trout were found to be abundant in the potentially impacted streams. Chemical
analysis of the tissue of fish collected in affected streams showed little evidence of elevated COC
concentrations, with the exception at several locations where PCB Arochior 1260 was above

risk-based benchmarks.

Reed Pond shows no visible evidence of mud releases and only slight chemical impacis. There were
minor residual affects from mud releases shown in the sampling results of the lake at Drill Site E and

Heart Lake. Drilling mud was encountered in a small portion of Cannikin Lake.

A report recently released by the USACE and USFWS (Crayton, 2000) provides further evidence that
COCs remaining in streams and ponds associated with DOE drill sites are having no significant
impact on Amchitka’s bicta. This study examined tissue burdens of numerous organic and inorganic
COCs, including PCBs, PAHs, and chromium, in nine species of vertebrates representing three
trophic levels. PCBs and DDE were judged to be the most significant COCs in Amchitka Isiand
fauna, but the concentrations found were generally well below those knowa to be associated with
adverse effecis at the individual or poptlation level. In addition, the highest concentrations of PCBs
were found in marine birds, indicating that marine sources of contamination are potentially more
significant than upland sources such as the Drill Sites. Following remediation of the drilling mud
pits, natural attenuation and covening of contaminated sediments by clean material will continuously
reduce and will eventually eliminate contaminant exposure in areas that may be approved for no

further action.
The following aliematives have been considered for the remediation of this site:

* No further action
¢ Clean closure by consolidation

No further action was considered as a viable alternative for the affected streams and lakes due to the
small quantity of drilling mud encountered, low level of contamination, observed recovery of affected

streams, and removalfinterception of the source of contamination.

Clean closure by consolidation with other nearby drilling mud pits was also considered. This
altemnative was rejected due to the ecological damage that would be caused by the remediation and

the potential to accelerate the migration of contamination during the excavation process.
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Table 4-8 provides an assessment of the above remedial action altematives based on the NCP criteria.

Alternative 1 - No Further Action is the proposed approach for the streams and lakes. By removing
the driiling mud or capping the drilling mud pits, the source of contamination will be removed or
isolated, thereby preventing future contamination of the streams and lakes. Chemical analyses have
demonstrated that significant recovery has already occurred in these surface waters and
bicdegradation is expected to continue. Residual contaminaticn is not expected 1o pose any
significant risk to human heaith or the environment. To verify this, DOE is planning to complete a

regional risk assessmeit on the surface waters that were impacted by historical driliing mud species.

4.2.8 Hot Mix Plant

The hot mix plant consists of two underground rail tank cars containing liquid asphalt. The buried
asphalt presents a chemical hazard if the tanks are leaking. It also presents a physical hazard in that

the tank could collapse under the weight of a person or vehicle traveling over the rail tank car.
The following altematives have been considered for the remediation of this site:

* No further acticn

* Institutionz! controls

» Clean closure with off-island disposal

* Close in place
No further action was considered, but was determined unacceptable because of the potential
groundwater contamination if the tanks are leading or for personal injury or entrapment of wildlife in

the event of a collapse of the tank.

Institutional controls in the form of fencing was considered, but was rejected because of the

potential for groundwaler contamination.

Clean closure with off-island disposal was considered as an alternative for remedial action at this
site. This would involve removal of the liquid and placing it in drums for transport to a disposal

facility on the mainland. -
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Closure in place was considered for a viable optior to remediate the site. After the liquid is pumped
from the tanks. the tank will be filled with native soils to prevent the collapse of the tank by surface

traffic (either pedestrian or vehicle) and possible engulfment of personnel.

Table 4-9 provides an assessment of the above remedial action alternatives based on the NCP criteria.

Aliernative 7 - Removal of Tank Contents and Closure in Place is the proposed approach. This

method will remove the comaminant sousce and stabilize the tank against potential collapse.

4.3 Cost Comparison

DOE has developed three alternatives and cost estimates to close the mud pits al the six DOE dril}
sites on Amchitka Island. For comparison purposes, each alternative is listed below along with the
components that make up the cost estimate. The three alternatives are soil cover, geosynthetic cap,
and clean closure with off-island disposal. The estimates do not include any construciion oversight or

quality control testing that may be required.

4.3.1 Soil Cover

The cost estimate 10 close the mud pits using the soil cover alternative has the following assumptions:

» Barge support from Anchorage

» Base camp support for 50 personnel

* Onisland duration of 120 days

= Davis Bacon wages for operators and laborers

+ Sixteen pieces of heavy equipment

= Five articulated dump trucks

*  OUne soil processing plant

» Al soils to be used for covers are available on the island
+ Cost includes a 25% contingency

The estimated cost to construct a soil cover on all mud pits is approximately $6,916,000.

4.3.2 Geosynthetic Cap

The cost estimate to close the mud pits with a geosynthetic cap has the following assumptions:

+ Barge support from Anchorage
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+ Base camp support for 50 personnel

«  Onp-island duration of 120 days

« Davis Bacon wages for operators and laborers

+  Sixteen pieces of heavy equipment

» Five articulated dump trucks

+  One soil processing plant

+ Installed price of liner is approximately $1.00/square foot (vendor quote)
»  Quantity of liner is approximately 475,000 sguare feet

«  Cost of the soil saved by capping with geosynthetics is negligible

« Cost includes a 25% contingency

The estimated cost to construct a geosynthetic cap on all mud pits is approximately $7,510.000.

4.3.3 Ciean Closure with Off-Island Disposal

The cost estimate 1o close the mud pits by removing the drilling muds from the island and
{ransporting the muds for disposal at a permitted commercial facility in the lower 48 has the

following assumptions:

* Barge suppori from Anchorage for equipment and personnel

» Base camp support for 80 personnel

* Omn-island duration of 140 days

» Davis Bacon wages for operators and laborers

* Eighteen pieces of heavy equipment

» Five articulated dump trucks

* Ten truck chassis to transport roll-off containers on the island

*  One soil processing plant

+ Barge support from Seattle for roll-off contziners and Portland Cement
+ A 10 percent mixture of Portland Cement is necessary to bind free liquids
+ Total yardage of drilling mud is approximately 27,0600 vd>

+  Unit weight of drilling mud/cement mixture is 1.8 tons/yd®

+ Final waste disposal is within 10{) miles of the Port of Seattle

« Costincludes a 25% contingency

The estimated cost of clean closure and off-island disposal is approximately $24,055,000.
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Table 4-1
Summary of Alternatives
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She Dascription

Mirow {Rite Range Road)

Long Shot - West Mud Pit

Long Shot - Easl Mud Pi

Cannikin - Morthwesl Mud Pri

Canniicic: - South Mud PY

Cannikin - North Mud Pil

Dl She D - Nortimesat Mud Pit

Orié S D - Northeast Mud Pit

Drill She O - South Mud Pit

Drill She E - North Mud Pit

Drill Site E - South Mud Pit

Dl Site F Mhad Pit

Sireams and Lakes

Hol Mix Plant’

X = Praposed AMemalive

0 = Atiernative considered

A combination of Altematives & and 7 are proposed for the Hot Mix Planl.

1
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Table 4-2

(Page 1 of 4)

Assessment of Remedial Action Alternatives for Rifle Range Road Mud Pit (Milrow Site)

Alternative 5 Alternative ¢
Alternative 1 Alternative 2 Alwrnative 3 Alsrnative 4
Asnenament Factors Clean Closurs by Clean Closurs with
No Action Instthrtional Controls S0l Cover Geonynthetic Cap Consolldation Of-istand Disposat
Kay Components Regulatory Limit access by Istrden the tzolabes the Excavation of the Excavation of the
raguirarmnants mandate inglatiation of a contaminants from the contaminants from the contaminated matarial contaminated matenal
the evaluation of the no physical barrier around envirgnmant by placing environment by Transportation of Mix contaminated
action alternative. the site. & a0l lnyer over the instpllation of a sxcavated material to matenal with on-site
Contaminant reduction Contaminant reduction drilkng mud pits. peusynthetic bamar. anothar gite for soil or imported
through naturai through natural Reduces lium Cap includes 3 fexibe incorporation into a raagent 16 eliminate
altenuation, atienuation. migration by diverting membrane liner to geosynthetic cap or free flquids.
Long-term monitoring. sLTace waler from the pravant surface wister s0il cover Transport material to
dritlitgy mud pit. Infration into the Backhiing site wilh Anchorage or Seattle
Contaninant reduction contaminated driing native soilg, via chartered barge.
through naturet mud. Trangport matarnal to a
Atenustion. Conmmingnt reduclion permitiad disposal
Paricdic inspection and hrough ratural facility via a
BRI, LT LY commercial
Praicyic; monitoning transparter,
vl TUNNRENENCE.
Overgll Protection of Ooas not provide Does not provide Minimat risk bacauss Minimal risk Dacause Removing the Remaving tha
Human Haaith and the adequate protection adequate protection the sall cover isckebes tha gy rdivetic cap contaninated matecial contarinated matenal
Erwiranment becauss of the because of the conterninants from the peovicen @ highly remaves the fisk to removes the rigk to
significant volume of significant volume of snvironment. rpearreable barrier human health and the human health and the
dritling rmud. driing mud. Provides prolection to Deitworn the anvirgnment. envirgnment,
Clase proximity of Cantrols in the form of Datentisd receptors until COPRMTHNNGS and the Moderete risk 1o the High risk to the public
drilling mud pit to Rife fancing woukd nof CONEEMINants Naturaty ENVircnient. remediation workers and enwiranment
Range Road allows prevent accass by attenuate. during the during the
easy ACCAsS by hirds and waler fowl. transportation of transportation of
personnel, contaminated material. contaminated matenal.
Remeadiation Workar Mo worker exposure Minimmal rerresdiation MOORTAE TamEtaton MoOdeTa: rermadiation Modarate remediation High remadiation
Protactian asgociatad with wivker exposure warker occupational Wt oCzupatonal worker secupational worker ocoupational
implamentation. dunng installation of rigk churing excavation, risk guring conatnction risk during excavation, rigk during excavation,
physical barriers. fransportmion, ang of guosynttwtic cap. transportation, and trangportation, and
placament of soll Cap Moderate remediston consohidation of disposal of
Moderate rarsdiation worker chemicat isk contaminated coantaminated
workars chemvcal risk o axposure 1o site malerials. materials.
from exposure 1o site cONtEMINants. Moderate remediation High remediation
contaminants. workars chamical risk workers chemical rigk

frenm Axposuts 1o Ite
contaminanis.

fram axposure o gite
contaminants.
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not prevented. pravanted. prevenisd pravented.
Avaiiable cover soils
a0 highly parmasbie,
f‘ ACHTY SUTTROE Water
[ intrugion o
L contaminents
expiechid,

Reduction of Toxicity, Does not reduce Doas not reduce Ryt contaminant Conteminent migration | +  Contaminants are + Conlaminants are

Mobility, or Volurme contaminant toxicity or contaminant toxlcity or mobility. LY ramaved rom the sile rarnovad from the gite

Through Treatment mahility. motdlity. Contarminants pemaEn chminaied.

Contaminants remgin Contaminants remain toxic until they naturaly Contaninants remain
toxic until they naturally toxic until they naturalty MiEnunis. 10XIC UNEH ey Naturatly
altenuate, attenuate. Inadvarient intrusion is athenuts.
Inadvarien! inlrusion s Inadvartent intrusion is prowinind. Inpchvertgnt intrusion is
not pravanted. preavanted. Avislabie: COVET 30HS pravenind.

arw higity pasraable,

some Mrihch wler

Wtrusion to

comtannants

expacied.

Short-Term Effectiveness Alternative not Alwmative not Altemative aftactive by Akernative eNective by Alernative eflactive Alternative affaclive
effective until effective until preventing preventing becaugse contaminants becayse contaminants
cantaminants naturalty contaminants naturally contaminanl migration contbminant migration arm removed from the are removed from the
attanuale 1o below atisniiate to balow until contaminants urti contmminanty site. sile.
regulatory limit. reguisory limit. npfurslly Stanuate to NI By Stenua Lo
iragvertent irtrusion is Ingdwvertent infrusion (& below rogamsicny M. bwiow raguisiory Nl
not prevented. pravented. Inadvartent intrusion is Irchrrtent mirusion i

pravened, prevented.
" e S i .

ARternative 5 Alternative &
Alternative 1 Altnrnative 2 Alsmnative 3 Alrrnative 4
Anzessment Factors Chan Closurs by Clean Cloaure with
Mo Action Institutional Comrols Sol Cover Gepiyrihwtic Cap Consolidation Off-tsland Disposal
Compliance with Does not comply Dows not comply Contmminimt expoiune Contminent exposure |+ Imerwdialely complies Immediately complias
Applicable, Relevant bacausa contaminants becayse conltaminants and migration is and migration 15 with ARARS by with ARARs by
andfor Appropriate remain abave remain above snantinly shminawd ennontinly stmioaied. removing the removing the
Requiraments (ARARS) regulatory limits untit reguiatory limits until ContEminants nomsn Contaminatits rern contaminated material contaminated material
they naturally thay naturally ahove reguidiory bits above reguistory bmits frown the site. fiom the site.
attenualg, attenuate. undil they natunsity untif thay natureily
Inadvartant intrusion is Inadveriant intrusion is attenuate, athenunts.

nol prevented,

pravented

Inadvartent intrusion is
prevered.

Inacheertint intrusian 1%
prevenied.

Long-Term Effactivensss Ahernative effective Altarnative affactive Allerriative affactive Alwernative effoctive +  Alternative effective Alternative eflective
and Permanence ang permanent only and parmanent after and permanant after and parmanen after ahd parmanent after and parmanent atter
after contaminants contaminants nakratly contmminants naturally CONLRMINENRS. naturaily implemeanied. implemented.
naturally attenuate attenuale beiow attenume below atbbruate Beiow
bestow régulatory limit. ragulatory limif. raguiRIony Kmit, reguakisbory Hrnit.

Inadverient intrusion is

Inadveriant iftrusion is

Inachwartant INtrusion is

Inpciverient intrusion ia
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Alternative § Alternalive B
Asaeszment Factora A:gr:z:il\;i In ‘“m:::"“:: i;:'f"d' Ama a Am“ the élﬁ Claan Closure by Clean Cloture with
Consolidation Off-Island Disposzal
Implementability Alternative easy to Alternative easy to Alternative eagy lo Ahernative aasy o Aliernative difficult to Alternative dificull 1o
implement and easy (o implement olher than implement oty than imptement offver than implament due 10 implement due o larpe
maintain. logistical challenges. lngistical chatienges lopistical chabenges. logisticat chajlenges quantity ol matarial io
Ferloglc manitering Implementation Impernamation and distance to nearast process and transpor!.
and maintenance requiras mobilization of requires mobilization ol drilling muyd pit (over 3 L.ogistical chakenges
réquired. extangive SQUIDTTENT. extengive sgiipmet miles}. dus to ramote location
Pariodic inspection and and matarniat. Implementation On-lsland
maintenance reguHired. Periodic monitoring requires mobilization of transportation

and makenance aptenaive eqipment distances up o 20

requined. Patiadie monitoring miles on poorly

DHificult to maintain due and maintenance wil maintained roads.

10 the isolated KOCRHON. nat be required. Requires barging large
quantities of
contaminated material.

Cost No cost asgogiated Gast will he minimal 1o Cot to implemani is Moderaie cost 1o Wouid gha shight cost Extensive costs lo
with this alternative implement, appruximalgl'y implemaent : SAVINgS over Implemant

Parigic monitoring 56,016,000 (57,510,000) . Altarnative 4. {$24,065,000)' due to

and maintanarce will Pariodic monitoring Paviodic: morianing Pariodic monitoring the large volume of

be partatmed in and maintenance will and migintensnce will and maintenance costs material requiring

conjunétion with other be paformed in e parformed in will not be required. transport via chanered

on-istand activities to conjunction with othar conjunclion with other barge service lolowed

MINimiZe COSLS. on-istand actvithes to oR-IZANg activities 1o by commarcial

MTIZE COSts. mindmize contz. ranspart and disposal

at 4 permitted digposal
facility.

Stakeholder Acceptance Stakeholder Stakeholdar Stakehokdat Stakahokder Stakeholder Stakeholder
acceptance unlikely accaptanca unilikely acceptance likety ACCAPARNCe ety acceptance pnlikely accaptange is unlikely
dus to siguificant dus to significant butaune sigrticant because sigriicant because ot high because of high
volume ot drilling mud. volume of driling mud. volume of mud I3 volume of myd is impiementation cost implementation cost

GontRined, contained, and environmenial risk and public rigk during
Site Can be remediated Site can be remedialed during the transponation of

with minimal impact to with minimal impact to transporiation of conlaminated material,
ecologically sensitive eCoMnicaiy sensitive contaminated material wilh minimal benedits.
areas. aArnas.

Communiy Acceptance Community " Community Community Community Community Community
accaplance unlikely acceptance unlikely acceptance is ikely acceptance ig likely acceptance is |lkely acteptance is unlikely
due 1o sigoiicant due ter sigriticant becauge of the Becauge af the hecause the matérial is bacause of high
volume of drilling mud. volume of drilling mud. moderate maderate removed from the site. nvpletmariation cost

implementation cost, implementation cost, and public risk during
with signiticant barfit. with signiticant benefit the transportation of
contaminated material.
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Alemuative 5 Altornative &
Assessment Faclors A::er:nt‘:ve 1 In ‘“:::m: l;;:r oAk m’ wm é Cwan Closure by Clean Closure with
@ Action w» Conaolidation Oft-Jsland Dispasal
Control of the Source = Does nal control the + Does not control the Controls the asource of Coartainmernt through *  The source of The source of
Release sourge of source ot comamination, skpbNizirtion will contamination is contaunation |5
contamination contamination. SLRANLANY sHminale removed. remaoved.
migraion of
contamminants from the:
U,

'Casts shown rapresent fotal cost I all mud pits are closed by this methad.




sT¥

Assessment of Remedial Action Alternatives for Long Shot Mud Pits

Table 4-3
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-_-nﬁd_ﬁ —— —lil"—
Alftarnative 1 Alsrnative 2 ARnrnative 3 Alternative 4
Asssssment Factors Nao Action Institutional Controbx S0l Covar Geaoaynthetic Cap
ey Components +  Regulatory requirements mandate | +  Limit acowss by insiaistion of a Isciates the contaminants from fsolates the contaminants from
the evaluation of the no action physzical barrier around the she, ther snviconment by piscing a soi the envirgnment by installation ot
alternative, +  Contaminant reduction through iayer over the dring mud pits. a geosynihetic bamier.
Contaminant reduction through natural attenuation. Reduces future migration by Cap includes a flexible mambrane
natural attenuation. Long-term menitoning. diverting surface watet from the linar to pravent surface waler
driting mud pit. Infiftration into the contaminated
Contaminant reduction through drilling mud,
natrl sthenuation. Contaminant reduction through
Periodic monitoring and natural attenuation.
maintenance. Periodic monitoring and

maintenance.

Overall Protaction of
Human Health and the
Environment

Coas not provide adequate
protection because of the
significant volume of driiing mud.
Ctose proximity of drilling mud pits
to Infantry Road allows easy

Doas not provide adequate
protection becausa of the
significant volume of drifling ris.
Controls in the form of fencing
woishd not prevent aceess by

Moderate risk because, athough
the 50U cowr isolmias
contaminants from the
environmant, the close proximity
of Rainbow Creek necessitaies a

Mirdmal risk because the
pecsynthetic cap provides a
highly impermeable barrier
betwean tha comaminants and
the environment,

Protection

with implementation.

axposure during installetion of

occupational risk during

access by personnal. birds, TONE HMpermaatis cowar.
On-pite 30lix may not be suitebie
{o pravent. il slion of surface
wWEers.
Rremediation VWorker +  No worker axposurs associated = Minimal remadiation worker Moderate remediation worker Moderate ramadiation worker

oecupationat risk during

Inadvertent intrusion is not
prevented.

Inadvartant intrusion is pravented.

naturatly atenyate.

Inadvenent intrusion iz prevented.

physical barriers. excavation, transportation, and tonstruction of geosynthelic cap.
placement of zoil cap. Moderate remediation worker
Modorame ramestiahon workers chamicat risk fram exposure to
charmical sk from exposure (o site confarninants.
site contathinants,
Eompliance with *  Does not comply bacause Does not comply because Contaminant axpesure and Contaminant exposure and

Applicable, Relevant contaminants remain above contaminants remain above migration ¥ reduced. migration is essentially

and/or Appropriate regitatory limits until thay regulatory limits until they Contaminants ramain shove eliminated.

Raequirements (ARARs) naturally attenuate. noturally attenuate. reguiatory limits untl they Contaminants remain above

ragulatory limits until they
naturally attenuate.
Inadvertent intrusion is préventead.
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Assessment of Remedial Action Altsrnatives for Long Shot Mud Pits

Table 4-3

(Page 2 of 3)
A t Fact Alternative 1 Alternative 2 AMwrmative 3 Altarnative 4
ssessment Factors Na Action Instiutionst Controls Soll Cover Geosynthetic Cap
Long-Tarm Effactiveness Altsrnative effective and Anemative sfective ang Alemative sfective and Allernative eftective and
and Parmanance permanent after contaminants permanent after contaminants permanent atar contaminants permanent after contaminants
naturally attenuate below naturally atisnuate below naturatly atienuate below naturally attenuate below
regulatory tirnil. reguiatory bmit. reguiory limi. ragulatory Hmit.

{nadvertent intrusion is not
pravented.

tnadvertent trinsion is pravented.

nadvartant intrusion is prevented,

ingdvertent inlrusion is préeveniad.

i

Readuction of Toxicity,
Mobitity, or Volume
Through Treatment

Does not reduce contaminant
1oxtcity or mobility.
Contaminants remaln toxic unti
they naturally attenuate.
Inadvertent infrusion is not
prevented,

Does not reduce conlaminant
toxicity or mobiity,
Contaminants ramain ioxic until
they naturaty attenuate.

inadveartent intrusion iz prevented.

Reducez contaminant mobility.
Contaminants refman toxic untif
they natyrally attenuste.

Inadvertent intrusion iz prevented.

Contarninani migration s
esgentially eliminated.
Coantaminants remain toxic until
they naturally atienuate.
Inadvenent intruzion is prevented.

FH

Short-Term Effectiveness Alternative not effective until Alternative riot effective untit Alternative somewhat effective by Atemative effective by pravanting
contaminants naturally attenuate contaminanis naturally etenuate reducing contaminant migration contaminant migration uniit
to hakow requlatory fimi. 1o balow reguiatory limit. unhil contarninants omtraity contaminanis naturally attenuate
Inagdvertent intrusion is not Inadvertent intrusion (s prevented, atienuste 40 below regulsiony le balow reguiatory hmit.
praventad. Nrwit. Inadvertent intrugion is prevented,
Inchvertent intrusion |s pravernied. i
Implementability Alternative easy lo implementand | -  AMemative easy ko implemant ARemative sagy 10 implement Alternative easy to implement
sazy to maintain. othar than logistical chalenges. othar than Iogistica challanges. other than logistical challenges.
v Pariodic monitoring and Implamentation reqisres Implementation reguires
maintenance required. mobilization of extengive mohilization of extensive
aquipmant. equipment and malerials,
Prarhodic meoniioring and Pariodic monitoring and
isirisnance regured. maimtenancs regquired,
Difficult 0 meinisin dus to the Difficuft o maintain due to the
isolated OCation. isolated tocation.
Cost No cost associated with this +  Costwil be minimal to implement, Moderake Cost to iImphement Maoderate cost 1o implement
ahernative. «  Periodic monioning and {58,916,000)", ($7,510,000)".

maintenance wil b& parformad In
conjunction with other on-island
activities 1o minimize costs.

Periodic montoring and
maintenance will be performad in
conjurciion with other on-island
activities t mmimize costy

Periodic monitoring and
maintenance will be perormed in
conjunction with other on-istand
activities 1o minimize costs.
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Ahlternative 1 Altwrnative 2 Afternative 3 Alernative 4
A t Fact
ssessment Factors No Action Institutional Controls SoH Cover Geosynthetlc Cap
Stakeholder Acceptance Stakebolder acceptance unhikely +  Stakehoider acceptance unitkoly Stekeholder acceptance unikely Stakeholder acceptance likely
due to significant volurme of due to significant volume of becauss of the cioss proximity of because zignificant volume of
driliing mud. drifling mud. Rainbow Croek. mud is contained.
Slte can be remediated with
minimal impact to ecologically
sengitive areas,
Community Acceptance Commuynity acteptance unlikely = Community accaptance unikely Commmunity acceptance unikely Community accaptancs is likely

due {0 significant volume of
drilling mud.

dus 1o significant voliimes of
driling mud.

because of the close proximity of
Rainbow Crask.

bacausa of moderate
implermentation cost, with
significant beneft.

Control of the Source
Relsass

Does not control the source of
contamination.

Doas not control the source of
conlamination,

Partisfly controts the source of
cOntEmination.

Containment through stabilization
will essentially eliminate migration
of contaminants from the source,

'Costs shown represent total cost if all mud pis are closad by this method,
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Table 4-4
Assessment of Remedial Action Aiternatives for Cannikin Mud Pits
(Page 1 of 4)

ARernative 5 Alternative &
Assassment Factors A:::’:::::‘ A:; ;'In ;::::ra Gc:twll 'I. ;. Ciean Closure by Clean Closure with
y » Comolidation Off-latand Disposal
Key Components Regulatory requiremeants |zolates tha contaminants Isolates tha contaminants Excavation of the Excavation of ihe
mandate the evaluation of from the enviranment by from the enviconmant by comaminaked material. contaminated material.
the no actlon akernative. pacing a soll layer over instakation of a Tranaponation of Mix contaminated material
Contaminant reduction the dribing mud pits. peosynthatic barrier. excavabed material 1o with on-gile aoil o
through natural Reducas fulure migration Cap includes a flexible another gite for imported reagent 10
attenuation. by diverting surface water membrane kner to prevent {incorporation inte a sliminate free liquids.
from the driling mud pit. surface water infiration geosynthatic cap or soll Transport material to
Contaminant reduction into the contaminatmd cover. Anchorage or Seattle via
through natural drikbing mud. Backfiking site with native chanered barge.
attenuation. Contaminant raduction soilg, Transpori matarial to a
Periadic monitaring and through naturat parmitied disposal facility
mairtenance. atisnuation, via a commercial
Periodic monitoring and tramsporied.
MBHRSNANGE
Overal Protection of Does not provide Minimal risk because the Minimal rizk bacauss the Removing the Removing the
Human Heaith and the adequate protection 500 cover solalas peosynthetic cap provides contaminated material contamingated material
Environment because of the significant contaminants from the a highly impermesire removes the risk o ramoves the risk lo
volume of drilling mud, anvironment. barriar batwesn the human health and the human health and the
Closa proximity of drifling Soil cover |s skoped to contaminants and the anvironment. envirpnment.
mud pit tg infantry Road minimize surface waler environment, Madierate risk to the High risk to the public and
allows easy access by infiitration into remediation workers enviranmant during the
parsonnel. comaminated media, during the fransportation transportation of
of contaminated malerial. conteminated material.
Remediation Worker Mo worker exposure Moderats ramadiation Modkerate remediaton Moderate ramediation High remediation worker
Protection associated with worker accupational risk worker ocoupational risk worker occupational risk cccupational risk during
implementation. during excavation, during congtruction of during excavation, excavation,
Iranzportation, and geosyntheth: cap. transporiation, ang wansportation, and
placement of soll cap. Moderate remediation consolidaton of disposal of contaminated
Moderate remediation workars chemical risk conteminaied materials. matarials.
workers chemical sk fram axpozure to site Moderate remediation High remediation workers
from exposure to site contaminants. workers chemical risk chemical rigk from

contaminants.

fromm axpirturs to slie
contaminants,

axposure fo site
contaminants.

N e
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| Table 4-4
Assessment of Remedial Action Alternatives for Cannikin Mud Pits

attanuate.
inadvertart intrusion is
nol prevented.

Inadvertent intrusion is
praveniad.

lnldmht"lt intrugion in
preventsd,

(Page 2 of 4)
ARemative 5 Altarnative 6
Assessmant Factors A::'::::‘;:‘ A:; ;";:::ra G‘::.;;.:;: ::' Chwan Closure by Clean Closute with
: y ? Consolidation OH-isiand Disposai
Compliance with Ooes not comply bacauzse | +  Contaminant expoayre Contamnant axpoture Immeintely complies with trmadiately complies with
Applicable, Relevant contaminants remain and migration is and migration g ARARz by ramoving the ARARs by removing the
and/or Appropriale above regulatory fimitg easantially sliminated. susenhialy slimingted, contamnated material coniamingted matenial
Requiramants (ARARS) until they naturally +  Contaminants remain Contaminants remain from the site from the site.
attenuats. above regulatory limis ahove reguistory bmits
Inadvartent intrusion is until thay naturatly unt they naturally
not prevented. altenuats. BtenLae,
Inadvertent intrusion s Inesdwertant intrugion is
pravented, preveniad.

! Long-Tarm Alternative effective and + Alsrnative sffectee and Aftomative affective and Aleristive efective and Allarnative sHactive and
EMfectiveness and permanent after permanent after permanan aher permanant after parmaneant after
Permanence contaminants nalurally contaminants naturaily contaminans natymily implamanbed. implemented,

attenuate below attenuate bakrw attenuiie below

regulatory limit. reguiatory B, reguiwiory M.

Inadvertant intrusion is + Inpdverient intrusion is Inadvertant intrusion is

not prevented. pravented. [
Reduction of Toxicity, Doas nol raduca +  Greally reduces Contaminant migration i Contaminanis are Contaminants are
Mobility, or Voluma contamitar toxicity or contaminant mobility. afaantiniy eliminated, ramoved from the site. remaved from the site.
Through Treatmaent miobility, +  Contaminants remain Contemnanis remain

Contaminants remain toxic until they naturaky toxic until they nalurally

foxic untll they naturally attenuate. SenUBe

Short-Term
Effectiveness

Altarnative not effective
until contaminants
naturally attenuate to
below ragulatory limi.
Inadvertant inkugian is
not prevented,

Altemativa effactive by
pravanting contaminant
migration until
contaminants naturaity
attenuate to bakow
reguiatary tmi.
Inadvartent intrugion is
prevented,

Afternative effective by
preventing contaminant
migration until
contaminants naluratty
atheitumil to bekow
reguistory Bt
Inadvertent intruzion is
preventad.

Alternatve effective
bacause contaminants

are removed from the zite.

Alternative effective
because contaminants
are ramoved from the site.
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Alsrnative § Alternative &
Asseszment Factors A::: r::t‘:\;:'t A:; ;:' ‘;g :'3 G.:'M' ;.p Cisan Closurs by Clean Closurs with
ynthatic ConsoRdation Off-island Disposal

Implementability «  Allemative easy to Alternative sasy to Alemative easy io Afermnative somewhat Alternative difficult to
implement and easy to implement other than implomant oftwr than aazy io Implemeant other Implement due to targe
maintain. logistical chalenges. logistical Chialerges, than logistical chalienges. quantity of materiat lo

Implermentation reguins Implamantation requires Implementation requires process and franspord.
mobilization of extengive mobikzation of sxtansive mobitization of extensive Logistical challenges due
aquipment. equipment and malerisls. aquiptnent. to remote location.
Periodic monltaring and Periodic monitoring and Feriodic monitoring and Oni-island transportation
maintenance required. mainkenance required. maintenance will not be distances up to 20 miles
Difficult to maintain due fo Difficult to maintain due (& resquabted. onh poorly maintained
the isolaled location. the isolatad location. roads.
Requires barging large
quantities of contaminated
matetial.

Cost +  MNo cost associated with Modearate cost to Moderate cost o A smah {(<1%) cost Extansive costs to |

this alternative. implement (36,300 000)". implemant (57.510.000)'. savings can be realized implemant ($24 055,000)
Periodic monitoring and Periodic inspaction and by consoldating the due ta the large volume of
maintenance will be maintenance will be South Exploratory Mud Pit matariaf requiring
“ parformed in conjunction requirad. imo the North Exploratory trungport via chantered
| with other on-isiand Mud Pit pecause of the barge service fullowed by
actvities to minimize close proximity to each commercial transport and
coals. other. disposal al a parmitted
Pariodic Inspecton and disposal facility.
mThenance costs will not
ba required.

Stakeholder Acceptance Stakehoider acceptance Stakehoider accaptance Stokerpih BCCaplanGe Siphehoider scceptance Siakehoider acceptance is
uniikely dus 1o significant llkedy for the larger NW likely for the larger likely for the two smaler uniikely because of high
volurng of drilling mud, drifling mud pH becauss Northwast driting mud pit driling rud pits bacause implementation cost and

significant velume of mud because signifcant they can be cost public risk during

is contained, volume of mud is affachvaly combined with fransportation of

Sile can be remediated contained. e Northwast drilling mud contaminated materal,
with minimal impact to Siter can be ramediated pit with minimat impact to with minimal benefits.
acologically sensiive with minimal imgact 1o ecolopically zenzitive

areas. acologically sensitive arens

e
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Almmative 5 Alternative 6
Assessmant Factors A'T; r::t':\::“l A:: :;" ;3::'3 G.:-hﬂ-ﬂ" ;. Clean Closurs by Clean Closure with
ynthetic Cap Consolidation Off-Island Disposal
Community Acceptance Community acceplance Community accepiance is Community acceptance iz Community acoeptance Community aceeptance is
untikaly due 1o significant likaty becausa of ikely because recspior Iiesly For the two smaller unlikaly because of high
volume of drilling mud. maoderate imglementation pathwiays have bean driling mud pits because implarnentation cost and
cost, wilh significant eliminated. they can be cost public: risk during the
benefit, efaciivaly combined with transportation of
with minimat impact 1o conteminated material,
wcokpically sansitive with minimal bensfits.
armas.
Control of the Source Doey not control the Controly the source of Controls the source of The source of The source of
Release sourca of contamination. contamination. contaminstion. COMBIMINEton is removed. cantamination is removed,

'Costs shown represent total cost if all mud plts are closed by this method,
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Table 4-5

Assessment of Remadial Action Alternatives for Drill Site D Mud Pits

(Page 1 of 2)

Assazazmant Factors

Alternative 1
Ho Action

Alwrmative 3
Soll Cover

Alternative 4
Geosynthetlc Cap

Key Componenls

Regulatory requirements mandate the
evaluation of the no action atemative,
Contaminant reduction through natural
attenualion.

Isniates the contaminams from the snvironmant
by placing a soil layer over the drilking miud pits.
Reduces fulure migration by divarting surface
water from the driling mud pit.

Contaminant reduction through netural
attenuation.

Peripdic mononing and mainenance.

Isolales the contarminants from the environment
by installation of a geosynthetic bamiar.

Cap includes a flexible membrane liner to
prevent surface watar inflittation nto the
contaminated driling mud,

Contaminant reduction through natural
attenyuation.

Periodic monilaring and maintenance.

QOverall Frotection of
Human Haalth and the
Environment

Does not provide adequate protection because
of the significant volume of drilling mud.

Close proximity of drilling mud pit to infantry
Road allows easy Accass by parsonne.

Minimal rizk bacause the soil cover isolales
conteminants from the anvironment.
Provides adequate protection to potentias

receptorns unt contaminants nalurally attenuste,

Minital risk becavuse the geosynthelic cap
provides a1 highly imparmeable barrier between
tha cantaminants and the envirgnment.

Rameadiation Worker
Frotection

No warker expasura associated with
implementation,

Moderate remadiation worker occupational risk
during excavation, iransportation, and
placement of soll cap.

Moderate remadiation workers chemical risk
from axposure 1o site contemmants.

Moderate remediation workar occupational risk
during construction of geosynthetic cap.
Modarate ratradiation workers chemical risk
from exposure (o sité contaminants.

Compliange wilh
Applicable, Relevanl
and/or Appropriate
Requirements

Does not comply because contaminants remain
above regulatory fimits until they naturaily
attanuale.

inadvartant intrusion (s not prevented.

Contaminant exposure and migraton is
essantaly simnaked.

Contsminanis remain above reguliiory kmits
untif they nadursily stiernumes.

Inadverterd intrusion I8 prevented,

Contaminant exposure and migration iz
aazentialy sliminated.

Comntaminants ramain above reguiatory fimis
until they raturaily stlenuate,

Inadvertent intrusion is prevantad.

Leng-Term Effectiveness
and Parmanence

Alismative effactive and parmanant after
contaminants nalurally attenuate balow
regulatory imit,

Inadvertent intrusion is not prevented.

Alarnative affechive and perrnanent ofler
conteminants natursily sttenuate below
Ipadvartant infrusion (s prevanted,

ARernative affective and permanent after
contaminants naturatly attanuate below
raguiatory fimit.

fnadvertent intrusion is prevented,

Reduction of Toxicity,
Mability, or Volumea
Through Treatment

[oes not reduce contaminant toxicity or mobility.
Contaminants ramain loxic until ey naturally
pttenuate,

Inadvertent intrusion is not pravantad.

Greally reduces contaminant mability.
Contaminants rémsin toxic untd they naturaily
attanuate.

Inghwartent intrusion is prevented,

Contaminant migration is essentially eliminated.
Contaminants remain 1oxic until they naturally
attenuaie.

Insdverent intrusion i prevanted.

Short-Term Effectivenass

Allermative not effective until contaminants
naturalty attenuate to batow ragulatory limit.
Inadvartant intrusion |z not prevenied.

Ahamative effective by préventing contiminant
migration untif contaminants naturalty attenuate
to bedow reguiatory limit.

Inadvertent intruskon = prevented.

Aternative effective by preventing contaminant
migration until contaminants naturally attenuate
to below regulatory limit.

inadvartent intrusion is prevented.
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Table 4-5

Assessment of Remedial Action Alernatives tor mwsne D Mud Pits

(Page 2 of 2)
Alternative 4 Alemativa 3 Afternative 4
Asasssment Factors No Action SoM Cover Goosynthetic Cap

Implemantability

Altemative easy to itnplement and easy to
maimaln.

Alternative sasy fo implement other than
logistical challanges.

trrphemeniation requires mobilization of
axiangive equipment,

Pertodic monitoring and mainlenance required.
Difficult to maintain due 1o the |solated localion,

Altamative easy to Implement other than
logistical challenges.

implementation requites mobilizatlon of
axlansive aquipment and materials.

Periodic monitoring and maintanance required.
Difficult o maintain due lo the isolated location.

Giost

No cost associatad with thig altemative.

Motlerate cost to Implament ($6,918,000)°.
Periodic monitoring and rmaintenanca will ba
parformad in conjunction with other an-island
activities to rinimize costs.

Moderate cost to implement ($7.510.000)",
Peripdic monitoring and malnlenance will be
perarmed in confumetion with other on-island
activities to minimize costs,

Stakeholder Acteptance

Stakeholder acceptance unitkaly due 1o
significant volume of drilling reed.

Sakaholdar accaptonce fikely bacmise
sighificant volume of mud is contained,

Sitw can be remadiated with rminimal impact 1o
ecologically sansitive areas.

Stakehoitier acoepthnee ikely because
glgnificard velume of mud is comained.

Site can be remediated with minimal irmpact to
acologlcally sansitive areas.

Cormmunily Acceplance

Community acceptanca pniikely due to
significant vodume of drilling mud.

Community scceplance is likely because of

moderate implementation cost, with sigriticant
Danatit.

Community acceptance is unlikely bacause
acded cost for gansynthatic layer does not
provide signilicant benelil above soil cap alona.

Control ol the Source
Aelaase

Does nat control the source of contamination,

Controls the saurce of conteminathon.

*

Conirols the source of contarmination,

—

e e ———

'Costs shown reprasent tolal cost it all mud pits ara cloasd by this method,

T ———
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Assessment of Remedial Action AHarmnmatives for Drifl Site E Mud Pits

Table 4-6

(Page 1 of 3)

pravanted.

Assessmemt Factors Alternative 1 Alteimative 1 Ahlernative 4 Altarnative 5
No Action Solt Cover Geosymthetic Cap Clean Closure by Consolidation
Key Components Regulatory requirsments mandate Isoiates the contaminants from Isolates the oontmﬂhl;m from Excavation of the contaminated
the evaltuation of the a0 action tha anvironmant by piacing a sod the environment by instelation of malerial.
altarnative. layer ower the driling mud pits. a geosynthatic barrer, Transportation of excavaled
Contaminant reduction through Reduces futute migraton by Cap includes a flexible membrane material to another site o
natural atenypation. divarting surface water from the liner to prrenvsnd Surface wabsr incorporation into a geosynthetic
driing mud pit. infiltration into the contaminated cap or soil cover.
Contaminant reduction through driling mud. Backfilling stte with native soils.
natural attenuation. Contaminant reduction through
Pariodic monsdoring and Nkl SO,
maintenancs. Periodic montoning and
YT,
Overall Protection of Minimal rigk at the North driling Minimial risk becaugs the sol Minimal risk bacause the Remuaving the contaminated
Human Health and the mud pit becayse contaminalion s cover isolates contaminants from grosynthelic cap provides a material ramoves the risk 1o
Enviranmant confined to 8 smalt area, the enviconmant. highty impsrmeable barmier hurman haalth and the
{ Doss not provide adequate Soil cover is sloped {0 minimize betwaen the contaminants and environment,
profection al the South drilling surface water infiltration into the environment Modearate risk to the remediation
mud pit because of the significant contaminated media. workers during the transportation
voluma of contamination. of contaminated material.
Remediation Worker No worker exposure associated Moderate remediation worker Moderste mmediation workar Modcerate remediation worker
Protection with implementation. occupational risk during occupational nisk during occupational risk during
axcavation, tranaportation, and conairucion of eosynttetic can. excavation, transportation, and
placamant of soil cap. Moderate remedistion workers consolidation of contaminated
Moderate ramediation warkars chamical risk from sxposure 10 materials.
chamical risk from exposuts 10 site contaminants. Moderate remediation workers
site contaminants. chamical risk from expogure to
site contaminants.
Compliance with Dows not comply bacause Contarminant axposure and Contaminant exposure and Immadiately complies with
Applicable, Relevant contaminants remain above migration i3 esgentiniy siminated. migration is essantially elminated. ARARs by removing the
and/or Appropriale regulatory limits until hay Contaminants remain above Contaminants remsin above contaminated material from the
Raquiremanis (ARARS) naturafly attenuate, regutatory Mmits ontll they reguisiony Bmits unil they site.
Inadveriant intrusion i= not naturaily attenuate, naturally Fth e,
pravanted. Inadvertant intrusion ig prevented. Inadweriert intrusion is prevented.
Long-Term Effectivenass Allemative effective and Aftemative sffective and Allemative sfiactive and Altermative effective and
and Permanence parmanent aftar contaminants parmanant afler contaminants parmanent after contaminants permanent after implemented,
naturaily atianuate balow naturaily atmnuate beknw haturelly aftenuate below
Il regulatory fimit. reguiiory Bimi, Foguistory it
Inadvertent intrusion is not Inadvertant irrusion is prevented. Inmdvertent intrusion 3 prevented.
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Assessment of Remedial Action Alternatives for Drilt Site E Mud Pits

Table 4-6

(Page 2 of 3)

Apsessment Factors

AHlernative 1
No Action

Alernative 3
Aol Covar

Alarhative 4
Gaosynihetic Cap

Altgrnative &
Clean Closure by Consolidation

Raduction of Toxicity,
Muobility, or Volume
Through Treatmant

Dows not raduce contaminant
toxicity or mohbility,
Contaminants remain toxic until
they naturally attanuate.
Inadvertent intrusion is not
prevénted.

Graatly mduces contamingnt
robility.

Contarminants remain toxic gl
they naturally atanuate.

Inadvertent irrusion is pravented.

Contarminent migration is
aayamialy sfiminated.
Conteminants raman toxic until
they naturslly atemiats.

Inadweried intrusion is prevented.

Contaminants are removed from
the site.

Short-Term Efectiveness

Atternative not effective until
cantaminants naturglly attenuate
lo below regulatory limit.
Inadvartent intrusion is not
praventad.

Altmmative efhective by preventing
contarminant migration until
conlaminanizs naturally attanuate
{0 balow raguiatory irmit.

Inadvertent intrusion is prevented.

Alarnative offective by preventing
comaminant migration until
contaminants naturally attenuate
to badow reguistory imit,

Inagvertent intrusion is pravented.

Alternative effective because
conlaminants are removed from
the sita.

Implemantability

Altemative aasy 1o implament and
aasy 10 maintain.

Altemative aasy to implement
other than logistical chakenges.
Impkementation requires
mobilization of sxtansive

Alternative sasy to implement
other than logiatical challenges.
implemeantation requires
moblization of axtetisive

Atternative somewhat easy to
implement other than logistical
challenges.

May be difficult to locate small

aquipmant. equipment and meaterials, mud guartity.
Parlodic monitoring and Patiodic ronioring and
Difcult 1) masindsin due (o the DHcult 1 rindein due o the
Isotabed location. isotated location

Cost No cost associated with this Modarats cost 10 implement Mockarate crt to implement Minimal cost

alternative. (56,91!3,000)‘. {$7.510,000)", Manual excavation

Pariodic monitoring and Periodic moniloning and ‘Transport in front-end loader
maintenanca will ba parformed in maintenance wil ba perorned in
conjunction with other on-iskand conjunction with other on-island
activities to minimize cosls, activithes 1o minimize cosis.

Stakeholder Acceplance Stakeholder acceptance likely for Stakeholdar acoeptance Hkety for Stokeholder accaplance Hkely for Slakeholder acceptance unlikely

the North drilling mud pit where
contaminated material is kess than
4 cubic yards.

Stakeholder accepiance unlikety
for South drilling mud pht where
significant contamination ig
prasenl,

the jarger South drifitg red pit
bacauss significant volume of
mitd i5 Contaired,

Site can be remadiaied with
minimal impact to arnlogically
sensitive arens.

the farger South driling mud pit
becayse significant volume of
mid 15 compined .

Site can be remadiated with
minimal impact to scologically
senshive areas.

for the North drilling mud pit
baecause the material cannot be
moved with minimal risk to
ecologically zensitive areas.




Table 4-6
Assessment of Remedial Action Alternatives for Drill Site E Mud Pits

(Page 3 of 3)
Ass { Eactor Alternative 1 Atternative 3 ANsrnative 4 Alternative &
assmant Factors No Action Soll Cover Geonynthwilc Cap Clean Closure by Consolldation
Community Acceptance +  Community acceptance likely for »  Community accepiencs ix Rty = Commwunity acceptance is ikely +  Community acceplance is unlikely
the: North drilling mud pit where because of moderale because e prosynthetic iayer bacauza minimal benefits
contaminatad matarial Iz besz than implamantation cost, with Izolates the contaminanis from associated with ramoval of the
4 gubic yards. significant benefit, receplors, small quantity af material from the
+  Communily acceptance unikety MNorth drifling mud pit do not
for South drifling mud pit whera warrait the implementation cost
significant contamination is and nsk duying the transportation
present. of the contaminated material.
Control of the Source - Doas not controt the source of +  Controls the source of = Controts the source of = The source of contamination is
Release contamination. contamination. contamination. removed.

Costs shown represent tatal cast if &l mud pits are glosed by this method.

9¢-t
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Assessment of Remedial Action Altermatives for Drill Site F Mud Pit

Table 4-7

(Page 1 of 3)

Alternative 1 ARwrmetive 3 Alnritive 4 Alternative 5
Assessment Factors No Action Solt Cover Gaokywthatic Cap Clean Closure by Consolidation
Key Componants Ragulatory reguirements mandate jaoiates the contsminaniz from Isckiten the contaminants from Excavation of the contaminated
ther evalyalion of the na action the snvironment by placing a soll the ermironmant by instalation of makeriat,
alternative, layear gver the driling mud pis, 2 guosynihetic bniiier, Transporiation of excavated
Contaminant raduction through Reduces future migration by Cap inchudes a Raxible mambrans material 10 anoiher site for m
natural attenuation. diverling surface water rom the liner 10 trevent surface watar incorparation inte a geosynthetic
riling mud pit, infittration into the contaminated cap ar soil gover,
Contaminani reduction through oiling mud. Backhlling site with native soils.
natuial athenuation. Contaminant reducton through
Prefigdic monioning and riatursl Sten stion.
maintenanca. Parindic: monioning and
Hrenance .
Creeralt Protection of Does not provide adequate Minimal risk becauses the soil Mindmal rink bacause the Removing the contaminated
Human Health and the protection because of the cover isolates contaminants from gansyrihetic Cap provices material removes the risk 1o
Environmant significant voluma of drilling mud. tha snvironment. bighly imparmeable barrier human health and the
Close proximity of drifling mud pit SoM cover iz slopad to minimize batwean the conteminants and EeNvironment.
to Infantry Road allows aasy surfaca watar infiltration into Hve Srvironment. Modeecate ek 10 the remediation
access by personnal. cobtaminated madia. workers during the transportation
of contaminated material,
Remediation Workaer No worker exposutd agsociated Moderate remedistion worker Moderaie rermediahon worker Moderata remediation worker
Protection with Implementation, occupational risk during accupationgl ek during occupational risk during
axcavation, wensportation, and construchion of geosyrthetic cap. excavation, transportation, and
placemant of soll cap. Moderste raridinbion workers consolidation ot contaminated
Malerate remadiation workers chemical riek from exposure to materials.
chemical nek from axposure to site contaminants, Maoderate ramediation workers

gite conaminanis.

chemicat risk from exposure to
she contamingants.

Comphance with Doas not comply bacause Caontaminant exposure and Contaminant exposure and Immediately cornplies with
Applicable, Relevant contaminants ramain above migration is essaniady siminated. migration is essentiaty atitminated. ARARS by removing the
arglior Appropriate reguialory fimits untt they Contaminants remiin above Conterminants mmain above contaminated matariaf fram the
Requiraments {(ARARs) naturally attenuate. ragulstory fimits. untl they requiatory Wnibs uriii they site.
Inadverient intruslon is not nalurady attenuate. naturaily athenuate.
preventad, (nadvartant intrusion i preventad, Inadwerient intrusion Is prevented.
Long-Term Effectivenszs Alternativa afleciive and ARamative aflactive and Altarnative affective and Alternative effiective and
and Permanance parmanent after contaminants parmanent afier contaminants parmanent after comrtaminants permanent after imglemented
naturally altenuate babow naturatly attenuate below naturally attenuate below
regulatory himit. reguiatony limi, reguiatory Rrmit,

Inadvertant intrusion is not
praventead.

inadveartant intrusion s pravanted,

tnadvectant intrusion (& prevented.
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Assessment of Remedial Action Alernatives for Drilf Site F Mud Pit

Table 4-7

(Page 2 of 3}
Alernative 1 Ahsrnative 3 ARarnative 4 Alternative 5
Asseszmen Factors No Action Soll Cover Gvormryrrlivatic: Cap Clean Closure by Consolidation
Reduction of Toxicity, Does not reduce contaminant Greatly reduces contaminant Contaminant migration {s Contaminants are removed from
Maobilily, or Valurne loxitity or mobility. mobiity. aasantialy alminated, the site.
Through Treatment Contaminants rermain 1oxig uniil Conmaminanis remnain owie unil Contaminants remain toxic until
they naturally atienuate, they naturally atlernuaie, they nohunslly siencsie,
Inadveriant intrusion ts not inadvartant inrusion ix prevenad. Inadverient intrusion is prevented.
prevented.
Short-Term Effeclivaness Alternative not affectiva unti Allamalive sifective by preventing Alsmative-slectiva: by preventing Alernative effective because
conlaminants naturally atlenuate contaminani negrakon untd CONLBMINaN migration uni contaminants are ramoved Irom
10 below reguiatory limil, contarminants naturally atlenuate contarmtnants naturaly attenuse the site.
Inadvertent Intrusion is not 10 bwlow reguiatory lrmit. to below reguilatory mit,
prevented, Inadvertont intrusion is prevented. Inachasrient indrsion is provenied.
Implementability Alternative aasy to implement and Allamalive sasy 1o implemant Altlemnalive sasy 1o implament Altemative somawhat aasy to
easy lo maintain, other than logistical chatienges, othet than igistical chalenges, implerment other than logistical
Implememation reguires Implamentation regquires challenges,
mobRization of extenciva mobiization of axtensive implamantation raquires
equipment. SquipraTt snd aleriag, miohlization of exlensive
Pariodic monitaring and Periodic monilonng and aquipment.
maintengnes reguinsd, MAINIANANCE ey dred. Parodic monitaring and
Diffictdt fo maintsin due to the Difticut 10 madmadr dug 1o the rmaintenance will nat be required,
|solated location. Isolated location.
Cost No cost associated with thig Moderate cost o implement Maoderale comst to implement Mo cost savings vs. Alternative 3
alternative. ($6.918,000)". {$7,510,000)', ord
Periodic moniioning and Paviodic' meniarning and
maintenance will be performed in malmisnance Wil be perfomad in
conjunction with other on-isknd Conancion wilh obrut orv kg
activities to minkmize costs. activites to mirmize cosis.
Stakeholder Acceptance Stakeholder acceptance unlikety Stakeholder acceplance lily for akeholer SCoaptance likey for Slakehotder acceptance likely for
due 1o significant volume of tha larger westam portion of the the karger wasrm portion of the the smaller eastarn end of the
driflng mud. drifing mud pit becauge ctiling rvid pit Decauss drilling rrud pit becarse it gan be

significart volume of mud i3
containad.

Sie can be remedialod with
minimal impact 1o ecologicatly
sensitive arsas,

signiticant wolurme of mud is
contained.

She can ba remeciated with
mirimal irpact io ecologicaty
SENStive amas,

cost effectively combined with the
western end of the drilling mud pit
with minimal Irmpaci to
ecologically sensifive areas,
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Assessment of Remedial Action Alternatives for Drill Site F Mud Pit

Table 4-7

(Page 3 of 3)
Altemative 1 ARlernative 3 Alprnative 4 Alternativa 5
Asseasment Factars Na Actlon 3ol Cover Gaowynihetic Cap Clean Clozyure by Consolidation

Comerunity Acceptance

Community acceptance unlikely
due 1o signifleant volume of
drifling mud.

Community acceptance i3 likely
because ol moderate
implementation cost, with
significant banefit.

Corrmemmily acceplance bs liely
because contaminant pathways o
receplors have been eliminaled.

Community acceptance likely tor
the smaller easlem end of the
drilling mud pit because it can be
cost eftectively combined with the
western end of the drilling mud pit
wilh minimal impaci 1o
ecologically sensilive areas.

Gonlrol of the Source
Release

Does not control the source of
contamination.

Controls the source o
contamination.

Controls the source of
contaminalion.

The sturce of contamination is
remaved,

'Gosts shown repregent tofal costs if alt mud pits aré closed by this method.
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Table 4-8

Assessment of Remedial Action Alternatives for Surface Water (Streams and Lakes)

(Page 1 of 2)

Assessment Factors

Altwrnative 1
WNo Action

ARwrnaiive §
Clean Closure by Consolidation

Kay Components

Regulatory requirements mandate the avaluation of the no action
alternative.
Contaminant reduction through natural attenuation,

Excavation of the contaminated materal,
Trangportation of excavated materlal to another site for ingorporation into a
geosynthadc cap or 30H Cover.

Quarall Protaction of

Minimal risk because contamination is confined to 3 few small areas and

Removing the contaminated material removes the risk 1o human health and

Human Health and the leval of comamination is low. the enviranment.
Environment Minimizas rizk In areas where remedial action wouk) Cause axisnsive High rizk to the enviromment during the remaoval activity.
damage to sensitive acological areas. Moderaw risk 1o remediation workers during the transportation of
Regiongt risk assessment will be done 1o varify that there is no contaminated material.
unaccaplable rigk associated with leaving the mud in place.
Ramadialion Worker No worker exposure associated with implamaniation. Muoderam remediation worker occupational risk during excavation,
Protection fransportation, and consolsation of contaminated materials,

Modarale remediation workers chemical risk from axposura (o site
contamingnts,

Compligrce with
Applicable, Relevant
and/or Appropriate
Reaquirements (ARARS)

Does not comply because contaminants ramain abave reguiatory fmits until
thay naturally attenuats.

inadvertent intrusion i3 not prevented.

Ragional risk azzexszmant will be done to varily that thers is no
unacoeptable risk associated with leaving the mud n.phace,

Immedirely complies with ARARE by removing the contaminated material
from th site.

Long-Term Effectivensss
and Permanence

Altsrnative effective and permanent afler contaminants naturally attenuate
balaw ragulatery imit. )
Inadvartant intruzion is not prevented.

Alternative: sflective and permanent after implemented,

Reduction of Toxleity,
Maobility, ar Volume
Through Treatment

Doex not reduce contaminant toxicity of moeblity.

Residual contamination is not expected to pose any sknificant risk to
human heatth or the environment.

Inadverient intrusion is not preventad.

Contemingnts sre removed from the sile.

Short-Term Effectiveness

Alternative not effectiva untl contaminants naturatly atteruate 10 below
ragulatory fimit.
Inadverent intrusich is nol praventsd.

ARernative sffective because contaminants are remaved from the site;
however, removal process may accelerate relaase of contamination
resufting th shor-tsrm anvironmental impact,

Implementability Alernative easy 10 Implamant and easy to maintain, Ahernative dificult to implament due to logistical chalienges and because
theé mabeniad o De removed s below the water syrface.
Implementetion reguires motilization of extensive equipment.

Cost No cost associated with this aliernative. Cost to impksment will be signlficant due to remote location.

Pariodic monioring and maintenance costs wil not be required.
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Table 4-8

Assessment of Remedial Action Alternatives for Surface Water (Streams and Lakes)

(Page 2 of 2)

Assessment Factors

p—

Alternative 1
No Action

ARlernative §
Clean Cikkture by Consalidation

Stakeholder Accaptanca

Stakeholder acceplance is ltkely bacarge residust contamination i Hdted
to a few small arsas at low concentrations.

No significant risk to human health or the environment is anticipated.
Significant recovery has aiready occurred and biodegoadetion is axpacied
to continua.

Remedial activity would Nkely do more ecolopical damage and-would
potentially sccelerate spraad of comtammation through disturbance of the
slreama, '

Siakaholder sctapnce unikely due to the impact \0 ecologically sensitive
arsaz anhd the potential for accelerating the spread of contamination.

Community Accaptance

Community acceptance is likely bacauss rasidual contamination is limited to
a faw small areas at low concentrations,

No significant risk {9 human health or the anvironmant is aicipated.
Significant recovery has already occurred and biodegradation is expacted
to continue.

Remediat activity would likely do mare ecolpgical damage and woukd
potentially accelevate spraad of contamination through disturbance of tha
stréams.

Community acceptance unkkely due to the impact to ecolopicatly sensitive
areas snd the polentint for accelerating the spraad of contamination.
Additionatly, significant expanditure of funds would result in little or no
benefit.

Control of the Source
Release

Primary source of contamination is kotated due fo natural sediment
deposition over the driling mud st in the siresms.

Thee spurce of contarination is removed.
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Assessment of Remedial Action Alternatives for the Hot Mix Plant

Table 4-9

(Page 1 of 3)

' Alsmative § Alternativa 7
Aszessmaent Factors AL:’:::::;" m.“‘: lhr" nai c' 2 s Clean Claaure with Off Jeiand Close In Place
[ {Hot Mix Plant
Key Components Regulatory requirements mandate Limit accass to burked rad tank Ramaoval of the asphaltic liguid. Filling an underground rail fank
the evaluation of the no action cars by instaation of a physical Tranaport matenal o0 Apchorage car with native soils to prevent
altemative, barrier around the site, Long-term of Saatthe via chartered barge. potential future collapse of the

monitoring,

Trangport muderigl to a permitied
disposal faciity vie 8 commersis
transporter

1ank.

Overalt Protection of Does nol provide adequate Does not provide adedquate Removing the contaminaded Filling the rail tank car eliminates
Human Health and the protection to¢ human heakth protection to groundwalter if the material removes the risk to the risk of lutura collapse of the
Environment becausa of the potential for tank is laaking. human heakh and the tank.
collapse of the burked tank. SOVIDINTIEN,
High risk to ta-public and
anvironment tueng the
iransportabion of conbmrinaed
muavieriad.
Ramadiation Worker Mo worker exposure associated Minimal remediation worker High remedistion worker Minimal remediation worker
Protection with implementation, exposure during instaltation of occupational risk during removal, exposure during soll placement.
physica barriers. tranaportetion, snd disposl of
contamineind materisls.
High rermadiation workers
chormical ik from exposume o
site: Conkminents.
Compllance with Doaz not comply bacause Does not comply bacausa Irmedislely complies with Collapse of tank {physical hazard)
Applicatils, Relavant contaminamts remaln above contaminants remain above ARARS by removing the i pravantad.
andfor Appropriate regulatory limits until they reguisiory Mmits untit they contaminated makerial from the
Raquirements (ARARS) naturally attenuate. naturaily athenuate. Gile.
Inadvartant intrusion iz not Inndvertent intrusion (s prevented,
preventod.
Long-Term Effactivaness Alarnative sffactive and Alwmative siective and Ahernative efective and Inadvertant intrusion is prevented.
and Permanencs pemmanent after contaminants parmanent after contaminants permanent after implamanted.
naturally attenusate below naturally attenuste below
reguiatory limi. reguiatory mit,

Inadvertant intrugion Is not
pravented,

Inndvarteant intrusion is prevented.
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Inadvartant intrugion ig not
pravenied.

Inadverient intrusion is preventsd.

(Page 2 of 3)
I " Alrnative 8 Alernative 7
Apsesamom Factors A:: '::'ﬂl::i / “AI - ;' 2 : Chran Closure with Of-lsland Cloza In Flaca
Diapoasl (Hot Mix Plant
Raeduction of Tmticiiy. Doas not teduce contaminant Does ol recduce contaminant Contarants are removed from Doas nol reduce contaminant
Mohility, or Volume teleity or roghility, toxicity or mobility, ther Site, toxigity,
Through Treatmant Contaminants remain laxie untl Contaminants remain toxic unti
they naturaily attsniiate, they naturally abenuate,

Short-Tarm Elfectiveness

Alternativa not eflective until
contaminants naturatly atienusite
to below ragulatory limit,
Inadvertent intrusgion iz not
prevanted,

Altgmative not sitective unti
conlaminants naturally attenuate
10 below reguiatory limit,

Inadvertent intrusion is pravented.

Atwwmaltiva sffective because
contaminants are moved from
the site.

Alternative ellactive by eliminating
physical hazard.

Alternative dogs not eliminate
chemical hazard.

because of the potantial for
parsonal injuty.

bacausa of the potantlal tor
pargongl injury.

because the contaminated
material i3 removed.

Irmplementability Alternative easy to implamant anad Alemalive easy to Implamant Altgrmativa difficult to Implerment Altamative easy to implament
easy o maintain. other than logisical challerngas. due to large quantity of material io other than logistical challenges.
Parigdic monitoring and process and transport,
maintenance required, Logistical chalmnpes due 10
remote Ication.
On-island transporiation
chistancars up 1o 20 mikes on poory
mainiained rosds.
Requirés barging large quantities
ol contiminated matenal,
r Cost N cost associated with this Cogt will ba minimal to imphennent. Coats for iranspon 1o the Aher hiquid is removed, cosls are
altemative. Paripdic monitaring and mainiand, folowad by commercial minimal to Il in with native soils,
malntenance will be pedormed in tranapont and uposal at &
conjunclion with other on-tstand permitted disposa facillly
activities o minimize coals. {%$1.25,000).
Stakeholdar Acceplence Stakeholder acceptance unlikely Sakeholder acceptance unkikely Stakwhoicer accoptance is likely Stakeholder acceplance tikely
bacauge of the potentiat lor because of the potential for tecause the conlaminated because the moderate
parsonal injury, personal injury. matarial is removed. implementation cosl provides
signifizant protaction.
Communhty Accaptance Community acceplance unikely Communily aceaptance unikely Community accentance likely Communily acceptance likely

bacayse the moderate
implemenlation cost provides
significant protectian,
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(Page 3 of 3)
" " Adrvstive & Alternative 7
Asszassment Factors A:: '::::‘;‘1 ns IA Honal Co 2I ' Clesn Clogury with Off-istand Close In Place
Dinpossl (Hot Mix Plant
Control of the Sourca = [oes not control the sodrcs of Ema not control the source of « T scawce of conlamination is The source of contamination is
Release contamination. contarmination, removed. caniained.




5.0 Pfoposed Remedial Actions

Based on the evaluations performed in this plan, the remedial actions proposed for each site are

summarized in Table 5-1.

Table 5-1
Proposed Aemedial Actions
She Proposed Remaedial Actlon
Long Shel T Geosynthetic E:aps
Rifie Hange Rosad {Milrow) Gieosynihstic Cap
Drl Sita D Geosynthetic Caps
Orill Site E
Northern Pil Mo Furher Action
Southem PH Geasynthatic Cap
Dritl Sita F Geosynihelic Cap
Cannikin
Morihwest Pil {al SGZ) Geosynthetic Cap
Morth Postshot Drill Back Geogynthetic Cap
South Postshol Drill Back Clean Ciosa - Consolidale into Morth
Postshot Drifi Back Pit
Hot Mix Plant Remove tank contents for offaite
disposa!, close tank in place
Surface Water Drainages Mo Further Action'

'Panding regional risk assessment Tasults

5-1
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