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1.0 Introduction

This remedial action work plan presents the project organization and construction procedures 

developed for the performance of the remedial actions at the six U.S. Department of Energy’s 

(DOE’s) drill sites, and the hot mix plant located on Amchitka Island, Alaska.

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 Aleutian Islands 

Unit of the Alaska Maritime National Wildlife Refuge, which is administered by the U.S. Fish an

Wildlife Service (USFWS).  Since World War II (WWII), Amchitka has been used by multiple 

United States government agencies for a variety of military and research activities.  From 1943

1950, it was used as a forward air base for the U.S. Armed Forces.  During the late 1960s and

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

recently, during the late 1980s and early 1990s, the U.S. Navy (USN) constructed and operate

radar station on the island.  Amchitka is currently uninhabited and access to the island is restr

Visitors are required to obtain access authorization from either the USFWS or the USN.  Howe

trespassing by commercial fishermen is common.      

Three underground nuclear tests were conducted on Amchitka Island.  The DoD, in conjunctio

the AEC, conducted the first nuclear test (Long Shot) in order to provide data that would impro

United States capability of detecting underground nuclear explosions.  The Long Shot device 

(approximately 80 kilotons) was detonated on October 29, 1965.  The second nuclear test (Mi

was conducted by the AEC as a means to study the feasibility of detonating a much larger dev

the future.  The Milrow device (approximately 1,000 kilotons) was detonated on October 2, 196

The third nuclear test (Cannikin) was weapons-related and detonated on November 6, 1971.  

locations of these nuclear test sites and drill 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 f

possible nuclear testing.  The other potential sites were designated A, D, E, F, G, and H; Sites B
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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 approximately 195 acres were disturbed 

by drilling or preparation for drilling at Sites B, C, D, E, F, and H.  This area includes access roads 

and spoil-disposal areas (Fuller and Kirkwood, 1977).  Drill Sites D, E, F, and the three test sites, 

contain mud pits which have impacted the environment.

1.1.1 Physical Environment

The island’s coastline is very rugged with sea cliffs, isolated sandy and gravel beaches, and grassy 

slopes.  The lowest elevations are on the eastern third of the island, which is characterized by isolated, 

shallow ponds and heavily vegetated drainages.  The central portion of the island has higher 

elevations, is more prone to wind erosion, and has fewer lakes.  The westernmost 3 miles of the Island 

is a barren, windswept rocky plateau with sparse vegetation, except for those areas (e.g., stream 

drainages) protected from the wind.  The average surface elevation at the western end of the island is 

approximately 800 feet.  The highest elevation on the island is approximately 1,600 feet.

1.1.1.1 Climate

Amchitka is characterized by a pronounced maritime climate, including frequent storms, strong 

winds, and often cloudy skies.  There is no prevailing wind on Amchitka, although during the summer 

months the winds are generally out of the southwest.  The mean wind speed between December and 

February is 30 miles per hour; between March and May it is 26 miles per hour, between June and 

August it is 22 miles per hour, and between September and November it is 27 miles per hour.  The 

maximum-recorded wind velocity on Amchitka is 115 miles per hour.  The ocean moderates 

temperatures, which average 31 degrees Fahrenheit (°F) in winter (January) and 48°F in summer 

(August).  Annual precipitation is about 33 inches, including approximately 71 inches of snow.

1.1.1.2 Geology and Soils

Amchitka apparently formed in early Tertiary time (roughly 50 million years ago) as a result of 

tectonic uplift and deposition of volcanic flow and marine sediments collectively known as the 

Amchitka Formation.  Most of the island contains only a thin, discontinuous veneer of unconsolidated 
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sediments overlying the volcanic bedrock.  Over most of the island, organic soils, including peat, 

overlie the unconsolidated sediments.  The principal organic soil on the island blankets much of the 

poorly drained areas, marine terraces and other topographically low areas, and contain constituent 

plant materials that have decomposed and often contain horizons of peat. In the most topographically 

depressed and wettest parts of the island, the soils are typically peaty, with a thick mat of vegetation 

and little organic decomposition.  In the drier and topographically higher areas, the soils are folists 

(well-drained organic soil).  Limited areas of poorly developed sandy soils exist in dune areas in a 

narrow strip along the Bering Sea coastal bluffs.

1.1.1.3 Hydrology

Amchitka is covered with hundreds of small, shallow ponds up to 330-feet wide and up to 10-feet 

deep.  The smaller ponds are considerably shallower, typically ranging from 12- to 20-inches deep.  

Ponds are most numerous on the eastern two-thirds of the island (approximately 26 ponds per square 

mile), where they have developed above marine terraces and are confined by thick vegetation peat.  

Many lakes in this region lack a definite inlet or outlet.  Fewer ponds are present on the western third 

of the island, where they typically occupy bedrock depressions.  Larger pond sediments are either floc 

(suspension of low-density detrital organic material) over gravel; organic silts over gravel; or clean 

gravel.  The bottoms of smaller ponds are usually composed of peat or fine sediment covered with 

floc.

Watersheds on Amchitka Island are generally limited to 1 to 3 miles in length since all streams drain 

perpendicular to the long axis of the island into either the Bering Sea or the Pacific Ocean.  Streams 

on the eastern part of the island flow slowly through tundra-covered watersheds, range from 3- to 

10-feet wide, are up to 12-inches deep, and are characterized by low gradients and flow velocities.  

Streams in the central and western regions range from 6- to 13-feet wide and are up to 14-inches deep.  

Most of the streams in the island flow year-round.  During relatively dry periods, stream flows are 

sustained by baseflow from soils and the underlying weathered bedrock; surface runoff and baseflow 

contribute to flows during wet periods.

The groundwater system on Amchitka Island can be divided into three zones:  (1) a shallow 

water-bearing zone developed entirely within the organic soils and peat; (2) an intermediate 

groundwater zone developed within the shallow, weathered bedrock where fractures are relatively 
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open; and (3) a deep groundwater zone developed in less weathered bedrock where fractures are less 

open.  The shallow water-bearing zone occurs largely in the tundra vegetation, peat, and underlying 

organic soils, and accumulates due to the high porosity and low vertical permeability characteristics 

of these materials.  Perched groundwater is likely widespread in the eastern half of the island, as 

indicated by the large number of ponds in the region.  Groundwater in the intermediate zone occurs in 

open fractures and within the volcanic rock matrix, where weathering processes have resulted in 

increased effective porosity.  The intermediate zone may extend over most of the island and have a 

depth extending several hundred feet below the base of the shallow groundwater zone.  Groundwater 

in the deep zone occurs in less weathered bedrock at depths greater than several hundred feet, and 

appears isolated from the surface water/shallow perched groundwater.  Groundwater discharging 

springs are common on Amchitka.  The best example is Constantine Spring.  This spring served as a 

water supply during U.S. Army, USN, and AEC occupation of the island.  Some of the island’s 

deeper lakes (e.g., Pumphouse Lake, Long Lake, and Jones Lake) are also fed by bedrock sp

The water in streams, lakes, and springs on Amchitka Island is generally of excellent quality.  

However, the chemical character of surface water on the island is quite varied.  The surface w

generally has less than 200 milligrams per liter total dissolved solids, with sodium and chloride

dominant cation and anion, respectively.

1.1.2 Archaeology

Numerous prehistoric archaeological sites have been documented on Amchitka Island.  Most 

sites occur along the coast in the southeastern half of the island.  In addition, there are sites re

historic occupation of the island.  Three are located in the Constantine Harbor area, which will 

focal point of much of the proposed remediation activities.  Others may be located near other a

proposed for cleanup.  

Nonnative materials remaining on Amchitka Island are derived from three major occupations:  W

U.S. Armed Forces; AEC/DOE nuclear testing period; and Navy ROTHR.  In considering these

materials, it is important to remember that all of them were designed to be temporary in nature

The first group, WWII facilities, were the subject of a U.S. Army Corps of Engineers cleanup e

in 1986.  At that time, several buildings were left in place because of potential historic significa
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These were the North and South Hangars, the Officer’s Club, and the Chapel.  The North Hang

subsequently demolished by the USN.  The Chapel and the Officer’s Club are collapsed, or ne

and no cleanup of these structures is anticipated.  However, the South Hangar, potentially elig

inclusion on the National Register of Historic Places, is slated for removal.

The nuclear testing period buildings that are proposed for demolition (including some that wer

reused by the USN during the ROTHR occupancy) all date from the middle to late 1960s.  The

not appear to be architecturally significant and are probably not eligible for inclusion on the Na

Register.  The landscapes of the three surface ground zeros; however, may be eligible.

Finally, the USN’s buildings from the 1987 to 1993 period are not considered eligible for inclusio

the National Register because the antenna system did not become operational until after 1989

defined end of the Cold War era.

Cleanup activities will be confined to existing roads and disturbed areas.  This includes the po

borrow sources.  Therefore, there will be no adverse effect on the prehistoric sites from these 

activities.  On-island personnel will be required to undergo training emphasizing that unauthor

excavation and collection are prohibited by the Archaeological Resources Protection Act of 1979, as 

amended, and that violation carries both criminal and civil penalties, including jail time.  This tra

will be accomplished by both written materials and on-site briefings.

1.2 Remedial Action Objective

The remedial action objective is to eliminate human and ecological exposure to contaminants 

capping drilling mud pits and removing the tank contents at the hot mix plant, which was utilize

support asphalt-paving operations on the island.  The remedial action will meet the substantive

requirements of Alaska regulations, refuge management goals of the USFWS, address stakeh

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

1.3 Applicable, Relevant, and Appropriate Requirements

Remediation work on Amchitka is being conducted by the DOE/NV under the authority of the 

Comprehensive Emergency Response, Compensation, and Liability Act (CERCLA).  This statute 

specifies that on-site remedial actions shall attain federal and state standards, requirements, c
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and limitations determined to be applicable or relevant and appropriate.  Applicable or Relevant and 

Appropriate Requirements (ARARs) are site-specific and represent the universal enforceable 

standards by which the CERCLA remedial action will be assessed.  The DOE/NV developed ARARs 

specific to the proposed remedial action on Amchitka (Table 1-1).  These ARARs are required to be 

met on site, that is, at the location of the remedial action.  Activities in areas off site (e.g., in support 

areas) are not required to comply with identified ARARs, but must comply with all applicable laws 

and regulations.  For example, the ARARs listed in Table 1-1 must be met at the Amchitka locations 

where DOE/NV remedial action is scheduled to take place (e.g., the hot mix plant, mud pits, and 

monitoring wells).  These ARARs are not applicable to base camp operations.   

Within this table, ARARs are further delineated as chemical-, action-, and location-specific 

requirements.   In general, chemical-specific ARARs include those requirements which are health- or 

risk-based numerical values specific to contaminants expected to be present on site.  Such values may 

represent the acceptable concentration at which a particular contaminant may be found in, or released 

to, the environment (i.e., cleanup levels).  Action-specific ARARs are technology or activity-based.  

These ARARs regulate remedial activities involving the design or use of certain equipment 

(e.g., incinerator design and operation standards), or regulate discrete actions.  Location-specific 

ARARs are requirements that relate directly to the physical location of a remediation site.  For 

example, location-specific ARARs may involve floodplains, wetlands, historic places, and sensitive 

ecosystems or habitats.   

1.4 Scope of Work

The scope of work for the remedial action is comprised of the following components:

• Mobilization
• Site setup
• Site preparation
• Soil processing
• Water treatment and discharge (water on the mud pits)
• Drilling mud stabilization
• Cap placement
• Drilling mud excavation and consolidation (Cannikin only)
• Confirmatory sampling and analyses of the excavated drilling mud (Cannikin only)
• Backfill of excavated areas (Cannikin only)
• Collection, treatment, and disposal of accumulated water (decontamination rinsate)
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ble.  The DOE is required to ensure that 
per NEPA documentation exists for all 
roject undertaken.  The USFWS, as 
nd administrator of Amchitka Island, has 

ted an Environmental Assessment (EA) 
 and other federal agency actions on the 

ble.  DOE remedial action is being 
ed under the CERCLA process.

ble.  Federal and contractor employees 
d on Amchitka in support of the remedial 
ield effort will be working under the 
ous Waste Operations and Emergency 
se regulations.

ble to hazardous investigation-derived 
or as-generated waste, which will be 
d of off-site.
Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 1 of 9)

Requirements Authority Prerequisite Description

ACTION-SPECIFIC REQUIREMENTS

National Environmental 
Policy Act and 
implementing 
regulations

42 United States 
Code (USC) 4321 et 
seq. (2000) 40 Code 
of Federal 
Regulations (CFR) 
1500 et seq. (1999)

Implementation of a 
major federal action

Requires various levels of 
impact analyses relating to 
proposed project; discusses 
alternatives to proposed 
project and related impacts

Applica
the pro
major p
owner a
comple
for DOE
island.

Comprehensive 
Environmental 
Response, 
Compensation, and 
Liability Act and 
implementing 
regulations

42 USC 9620 et seq. 
(2000) 40 CFR 300 
(1999)

Existence of an 
abandoned hazardous 
waste site

Governs cleanup of 
abandoned hazardous waste 
sites; defines process for 
preparation and 
implementation of cleanup

Applica
perform

Occupational Safety 
and Health Act and 
implementing 
regulations

29 CFR 1910.120 
(1999)

Employment of federal 
and contractor 
employees

Regulations pertaining to 
protection of workers in an 
occupational setting

Applica
statione
action f
Hazard
Respon

Generator 
Requirements

40 CFR 261 (1999)
40 CFR 262, 
Subparts A-C (1999)

Generation of a 
Resource Conservation 
and Recovery Act 
hazardous waste

Requires that a hazardous 
waste determination be 
made; sets requirements for 
the on-site accumulation of 
hazardous waste, including 
container requirements, 
inspections, and pretransport 
requirements

Applica
waste, 
dispose
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ble to USTs that held petroleum 
s.  

ble if an UST release is discovered as a 
f sampling activities.

ble to standing water on mud pits.  DOE 
 Nationwide Permit #38, Cleanup of 
ous and Toxic Waste, to activities within 
 pits.  

ble.  Construction activities at Amchitka 
lt in the cumulative disturbance of five or 

cres of land.  DOE will apply the 
ide Construction General Permit to 
ction activities on Amchitka.

ble.  DOE shall implement a dust control 
 needed, to address dust-producing 
s, such as movement of dirt by heavy 
ent, mixing of mud with solidification 
soil, and movement of vehicles around 

Comments
ACTION-SPECIFIC REQUIREMENTS - continued

Underground Storage 
Tanks (USTs)

18 Alaska 
Administrative Code 
(AAC) 78.085-100 
(1998)

Underground storage 
tank 

Permanent closure of an 
UST; site characterization 
and assessment

Applica
product

Leaking USTs 18 AAC 78.200-276 
(1998)

UST release Release investigation, 
notification, corrective action

Applica
result o

Clean Water Act 
(CWA)-Wetlands 
Permitting

40 CFR 122 (1999)
33 CFR 330 (1999) 
Appendix A 
(Nationwide Permit 
#38, Cleanup of 
Hazardous and 
Toxic Waste)

Dredging or filling 
wetlands

Authorizes activities under a 
general permit that typically 
result in minimal adverse 
effects on the aquatic 
environment

Applica
to apply
Hazard
the mud

National Pollutant 
Discharge Elimination 
System Stormwater 
Program

33 USC 1329 (2000)
40 CFR 122.26 
(1999)

Construction activity 
resulting in disturbance 
of at least five acres or 
less than five acres as 
part of development with 
potential to disturb five or 
more acres

Controls discharge of 
pollutants from non-point 
sources (stormwater) into 
waterbodies

Applica
will resu
more a
nationw
constru

Alaska (AK) Air Quality 
Regulations

18 AAC 50.045(d) 
(1998)

Handling, transporting, or 
storage of bulk materials

Dust control requirements; 
reasonable precautions must 
be taken to prevent emission 
of particulate matter into 
ambient air

Applica
plan, as
activitie
equipm
agents/
island. 

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 2 of 9)

Requirements Authority Prerequisite Description
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ble.  Portable generators used on site do 
uire construction or operating air permits; 
r, they must meet opacity, particulate 
and sulphur-compound emissions 
ds.

nt and Appropriate.  The regulations in 
he Practices are adopted pertain to 
ing wells installed for the purposes of 
ining compliance with site cleanup rules.  
ctices are also adopted by reference for 
ing wells installed under the solid waste 
closure requirements.  Plugging and 
nment regulations exist for wells drilled 
il and gas commission regulations; 
r, the purpose of the monitoring wells is 

ligned with that of compliance monitoring 

ble.  If DOE activities involve stream 
g, culvert installation, or other activity that 
ect a fishway, or are carried out in 
dies that support anadromous fish, these 
 require the acquisition of specific 
.

Comments
ACTION-SPECIFIC REQUIREMENTS - continued

18 AAC 50.055(a-c) 
(1998)

Industrial process or 
fuel-burning equipment

Industrial processes and 
fuel-burning equipment;  
Addresses opacity, 
particulate matter emissions, 
and sulphur-compound 
emissions

Applica
not req
howeve
matter, 
standar

Recommended 
Practices for Monitoring 
Well Design, Installation 
and Decommissioning 
(April 1992)

Incorporated by 
reference in 18 AAC 
75.345(j) (1998)

Groundwater monitoring 
wells

Plugging and abandonment 
requirements for monitoring 
wells

Releva
which t
monitor
determ
The Pra
monitor
landfill 
abando
under o
howeve
more a
wells.

AK Fish and Game 
Regulations

Alaska Statutes 
(AS)16.05.840 
(1999)
AS16.05.870 (1999)

Activities affecting 
freshwater streams, 
ponds, and/or 
anadromous fish

Fishway Act and Anadromous 
Fish Act

Applica
crossin
may aff
waterbo
statutes
permits

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 3 of 9)

Requirements Authority Prerequisite Description
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ble.  Contaminated surface water and 
nt standards are relevant to stormwater 
ge activities.

he most applicable water use 
ation is 1C (freshwater: growth and 
tion of fish, shellfish, other aquatic life, 

dlife).  Others do not apply due to the 
ness and lack of population on island.

water standards of this section do not 
 sites being cleaned up under 18 AAC 75 
anup rules).

ble to stormwater discharge activities.

ble to stormwater discharges from 
ction activity.  DOE will apply State of 
Wastewater General Permit 
DB004 to the discharge of standing water 
e mud pits.  DOE will operate a 
estic wastewater treatment system for 
ding water.

Comments
CHEMICAL-SPECIFIC REQUIREMENTS

AK Water Quality
Standards

18 AA C70.005-050 
(1998)

Potential for degradation/ 
pollution of a waterbody

Antidegradation policy, 
protected water use classes, 
water quality standards table

Applica
sedime
dischar

Note:  T
classific
propaga
and wil
remote

Ground
apply to
(site cle

AK Water Toxics 
Criteria

40 CFR 131.36 
(1999)

Potential for degradation/ 
pollution of a waterbody

Federally-promulgated water 
toxics criteria that have been 
adopted as Alaska water 
quality standards

Applica

AK Wastewater 
Disposal

18 AAC 72.500-510 
(1998)
18 AAC 72.600 
(1998)
18 AAC 72.610 
(1998)

Discharge of 
nondomestic wastewater 
onto land, surface water, 
or groundwater; 
construction or use of a 
nondomestic wastewater 
treatment works

Submission and approval of 
engineering plans; plan 
review and permit fees

Applica
constru
Alaska 
#9640-
from th
nondom
the stan

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 4 of 9)

Requirements Authority Prerequisite Description
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ble to proposed activity involving the 
ge of standing water from the top of the 
s.  DOE will apply State of Alaska 
ater General Permit #9640-DB004 to the 

ge of standing water from the mud pits.

ble.  Groundwater in the areas of 
 have not been, and will not be, used as a 
 water source on the island.  Drinking 
 provided by Constantine Spring, which is 
raulically connected to the aquifers in the 
of the mud pits.  As such, the 
water cleanup standards to be applied are 
hich are 10 times the listed values.

Comments
CHEMICAL-SPECIFIC REQUIREMENTS - continued

18 AAC 72.900-990 
(1998)

Disposal of nondomestic 
wastewater into or onto 
the land, surface water, 
or groundwater in Alaska

General permit procedures, 
reports, emergency notice, 
inspections, appeals

Applica
dischar
mud pit
Wastew
dischar

AK Oil and Hazardous 
Substances Pollution 
Control Regulations

18 AAC 75.325 
(1998)

Discharge/release of oil 
or hazardous substance

Site cleanup rules Applica
concern
drinking
water is
not hyd
vicinity 
ground
those w

18 AAC 75.335-341 
(1998)

Site characterization and soil 
cleanup levels

18 AAC 75.345 
(1998)

Groundwater and surface 
water cleanup.   Requires 
groundwater and surface 
water to be cleaned up to 
certain numerical standards 
and establishes point of 
compliance and monitoring 
requirements.

18 AAC 75.350-360 
(1998)

Groundwater use, sampling 
and analysis, cleanup 
requirements

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 5 of 9)

Requirements Authority Prerequisite Description
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ble.  Although Amchitka is located within 
utians West Coastal Resource Service 
esignated coastal zone district boundary, 
lands are excluded from Alaska’s coastal 
undaries.  However, activities on federal 

re subject to the consistency 
ination provisions of the Alaska Coastal 
ment Program.  

ble.  Amchitka Island is part of the 
Maritime National Wildlife Refuge.  

Comments
CHEMICAL-SPECIFIC REQUIREMENTS - continued

18 AAC 75.375-390 
(1998)

Institutional controls, final 
reporting requirements and 
site closure, waiver or 
modification

18 AAC 75.990 
(1998)

Definitions

LOCATION-SPECIFIC REQUIREMENTS

AK Coastal Zone 
Management Program  

AS 16.20 (1999)
15 CFR 930.30-40 
(1999)

Activity within a coastal 
zone

Requires a project 
consistency review; results in 
determination of state and 
federal permitting 
requirements

Applica
the “Ale
Area” d
federal 
zone bo
lands a
determ
Manage

Coastal Zone 
Management Act 

16 USC 1541 et seq. 
(2000)

National Wildlife Refuge 
System Administration 
Act & Implementing 
Regulations

16 USC 668dd-ee 
(2000)
50 CFR 25-36 
(1999)

Activity within a national 
wildlife refuge

Administration and 
management of areas in the 
National Wildlife Refuge 
System

Applica
Alaska 

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 6 of 9)

Requirements Authority Prerequisite Description
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ble.  Amchitka Island is part of the 
Maritime National Wildlife Refuge.  

ble.  Wetlands at the DOE work areas 
ential impacts are discussed in the 
 EA.  

ble.  The Aleutian Canada Goose is a 
ned species that has been identified on 
a.  The presence of this species requires 
 consultation. The USFWS addressed 
 to endangered and threatened species in 

Comments
LOCATION-SPECIFIC REQUIREMENTS - continued

Refuge Recreation Act 16 USC 460k-3 
(2000)

Activity within a national 
wildlife refuge

Authority for establishment of 
fees and charges and 
issuance of permits

Applica
Alaska 

Executive Order 11990, 
Protection of Wetlands

-- Federal action potentially 
affecting wetlands 

Requires a federal agency to 
review actions for potential 
wetlands impacts

Applica
and pot
USFWS

Executive Order 11988, 
Floodplain 
Management

-- Federal action within a 
floodplain or that may 
affect a floodplain

Evaluation and avoidance of 
floodplain impacts

Compliance with 
Floodplain-Wetlands 
Environmental Review 
Requirements

10 CFR 1022 (1999) Federal action with the 
potential to effect 
wetlands and/or 
floodplains

Evaluation and assessment 
of wetlands and floodplains 
that may be impacted by DOE 
activity

Endangered Species 
Act

16 USC 1531 et seq. 
(2000)
50 CFR 402 (1999)

Federal action Requires a federal agency to 
review proposed actions in 
order to determine any effect 
on endangered/threatened 
species and/or their habitat; 
mandates consultation with 
USFWS if species or habitat 
may be adversely affected by 
federal actions

Applica
threate
Amchitk
USFWS
impacts
the EA.

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 7 of 9)

Requirements Authority Prerequisite Description
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ble only to DOE water-related actions.   
charge of pollutants into a body of water 
nd is within the jurisdiction of this law.

ble.  The USFWS evaluated the potential 
to historic properties in the Environmental 
ment.

Comments
LOCATION-SPECIFIC REQUIREMENTS - continued

Fish and Wildlife 
Coordination Act

16 USC 661 et seq. 
(2000)

Federal actions resulting 
in control or modification 
of a natural stream or 
water body

Requires federal agencies to 
assess impacts of 
water-related projects on fish 
and wildlife; prevent loss 
and/or damage to these 
resources; and provides for 
the development and 
improvement of the resources

Applica
The dis
or wetla

National Historic 
Preservation Act

16 USC 470 (2000)
36 CFR 63 (1999)
36 CFR 800 (1999)

Federal action Identification, evaluation, 
registration, protection, and 
preservation of historic 
properties; requires federal 
agencies identify and 
evaluate potential impacts on 
historic properties; discusses 
federal consultation with 
State Historic Preservation 
Officer

Applica
impact 
Assess

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 8 of 9)

Requirements Authority Prerequisite Description



Amchitka RA Work Plan
Section:  1.0
Revision:  1
Date:  04/09/2001
Page  16 of 65

onsidered.  Relevant, but not 
riate.  Mud pits meet definition of monofill, 
onstitution and site characteristics are 
to those for which the regulation was 
  However, capping and design standards 
lemented assuming the disposal facility 
imum location and design standards in 
 be permitted (e.g., liner, monitoring), 

he Amchitka pits do not.  

onsidered.  Instructions and guidance 
licable to statewide projects.

onsidered.  Applies strictly to projects 
g within Municipality of Anchorage, but 

ments may be used to comply with CWA 
ments prohibiting unpermitted discharges 
r bodies.  

Comments
REQUIREMENTS TO-BE-CONSIDERED

AK Solid Waste 
Regulations

18 AAC 60.430 
(1998)
18 AAC 60.440 
(1998)

Permitted drilling waste 
disposal facility or 
inactive reserve pit

Closure of a permitted 
disposal facility to include 
removal of fluids, capping 
requirements, and 
revegetation and closure of 
inactive reserve pits 

To Be C
approp
waste c
similar 
written.
are imp
met min
order to
which t

Stormwater Treatment 
Plan Review Guidance 
Manual Municipality of 
Anchorage)

January 1999 Construction activity in 
Alaska

Erosion and sediment 
guidance; best management 
practices; stormwater site 
plans

To Be C
are app

Erosion and Sediment 
Control and Materials 
Containment Guidance 
Manual (Municipality of 
Anchorage)

January 1998 Construction activity in 
Alaska

Preparation and 
implementation of Erosion 
and Sediment Control Plans

To Be C
operatin
require
require
to wate

Table 1-1
Applicable, Relevant and Appropriate Requirements

Amchitka Remedial Action
Summer 2001
 (Page 9 of 9)

Requirements Authority Prerequisite Description
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ined.  

visor 
• Closing the hot mix plant 
• Plugging and abandoning existing shallow groundwater monitoring wells
• Site restoration
• Demobilization

All labor, supervision, equipment, materials, and transportation necessary to perform this reme

action will be provided by the DOE.

1.5 Project Organization

The following sections describe the organization that will be adhered to throughout the project.

operations for the investigation will be conducted by DOE and contracted personnel.  Figure 1-2 is 

the Organizational Work Chart for the remedial actions.  

1.5.1 Contractor Roles and Responsibilities

The following sections describe the roles and responsibilities of the various parties. 

1.5.1.1 Contractor Project Manager

The Project Manager will represent the contractor’s central authority for the project and will hav

responsibility for project performance and responsiveness to the U.S. Department of Energy, N

Operations Office (DOE/NV) requirements.  This position will report directly to the DOE/NV Pro

Manager to ensure that project needs and scope are understood and addressed.  The Project

will establish project policies; monitor schedule and cost; coordinate reporting; ensure necessa

personnel, equipment, and materials are available; identify and resolve potential problems and

conflicts in consultation with the DOE/NV Project Manager; ensure that health and safety (H&S

quality control (QC) requirements are adhered to; and ensure that the quality of work is mainta

The Project Manager will also act as the DOE Project Engineer (DOE-PE) and have the 

responsibilities described in Section B.3.1.3.   

1.5.1.2 Contractor Site Supervisor

The Site Supervisor will serve as the on-site manager during field operations.  The Site Super

will coordinate all field activities through a combined and coordinated effort of staff and 

subcontractors.  The Site Supervisor’s responsibilities include:
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Jeff Brownlee
Alaska Department of

Environmental
Conservation

Bob Patrick
Aleutian/Pribilof Islands

Association

Claire Caldes
USFWS

Barge
Subcontractor
Figure 1-2
Organizational Work Chart

Michael Giblin
DOE Task Manager

Contractor
Project Manager

Contractor
Field Staff

Basecamp
Subcontractor

Contractor
Site Safety Officer

Aircraft Subcontractor
Remediation
Subcontractor

Monica Sanchez
DOE Project Manager

Contractor
Site Supervisor

Contractor
Quality Control

Contractor
Environmental
Compliance
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lished 

f will 

ith the 

d in 

he 
• Assist with the procurement of subcontractors and vendors

• Procure project materials

• Manage all subcontractors

• Manage, review, and certify subcontractor vendor invoices

• Execute the technical scope of work

• Ensure complete documentation execution of scope of work

• Report the status and progress of project to the Project Manager according to the estab
project reporting schedule

• Track the project cost and schedule and report this information to the Project Manager

• Comply with all H&S, Quality Assurance and Quality Control (QA/QC), and waste 
management (WM) procedures and requirements

• Ensure that all training records for site personnel are complete

• Coordinate work assignments for all site work

• Coordinate with DOE/NV on any interactions with the media

• Address audit findings as delegated by the Project Manager

• Assist in the preparation of report(s) generated by field programs

The Site Supervisor reports directly to the Contractor Project Manager.  All contractor field staf

report directly to the Site Supervisor.

1.5.1.3 Contractor Field Staff

The field staff will execute the oversight tasks assigned by the Site Supervisor in accordance w

project-specific requirements.  The responsibilities include:

• Perform the assigned quality control tasks to confirm that the scope of work is complete
accordance with contract documents

• Report any H&S, Environmental Compliance (EC)/WM, QA/QC, or technical issues to t
Site Supervisor as they arise and aid in their resolution
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• Document field activities in accordance with project-specific requirements

• Support the Site Supervisor in addressing audit findings

• Direct all requests by regulators and media to the Site Supervisor

• Prepare report(s) upon project completion, as applicable

The field staff will report directly to the Site Supervisor for project task assignment.

1.5.1.4 Contractor Health and Safety Officer

The Site Safety Officer (SSO) is responsible for establishing a safety culture and ensuring the

requirements of the site-specific health and safety plan (SSHASP) are met during the field effor

SSO will be intimately involved with preparation of the SSHASP and will report to and assist the

Supervisor, as needed, to ensure that the scope of work is completed safely.

1.5.1.5 Contractor Waste Management and Environmental Compliance

Environmental compliance and use of appropriate waste management practices are a high pri

The Waste Management and Environmental Compliance (WM/EC) Liaison will:

• Prepare plans and work documents prior to mobilization to the field that will enable the 
staff to comply with applicable laws, rules, regulations, and orders.

• Review the results of analytical sampling in order to determine the ultimate disposition i
wastes are generated during activities on the island.

1.6 U.S. Department of Energy, Nevada Operations Office

The DOE/NV Project Manager is Monica Sanchez, who will have the overall management 

responsibilities for the project.  The DOE/NV Task Manager, Michael Giblin or his designee, w

on the island during the remedial activities and has the overall responsibility for the on-site fiel

investigation.  The DOE/NV Project Manager will plan, authorize, and control project work so t

activities are completed in accordance with the Field Instructions, on schedule, and within bud

The DOE/NV Task Manager will be the primary point of contact with the Alaska Department of

Environmental Conservation, (ADEC) Contaminated Sites Group, USFWS, and the Aleutian/Pr
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Islands Association, Inc. (APIA) while on the island.  The Contractor’s Project Manager will repo

the DOE/NV Project Manager to ensure that project needs and scope are understood and add

1.7 Alaska Department of Environmental Conservation

The ADEC, Contaminated Sites Group, representative will be on the island during the remedia

activities and is responsible for ensuring the State’s responsibilities/interests are represented.

1.8 U.S. Fish and Wildlife Service

The USFWS contact, Claire Caldes, or his designated alternative will be on the island during t

remedial activities and is responsible for ensuring that the USFWS’s interests are represented

particular, the USFWS will assist in identifying hazing of the Aleutian Canada Goose habitat to

ensure that activities on the island do not adversely affect nesting geese.

1.9 Aleutian/Pribilof Islands Association, Inc.

The APIA contact, Bob Patrick, will be on the island during the remedial activity to ensure that

APIA's interests are represented.

1.10 Project Documentation

Site operations shall include documenting all site activities, surveying, mud pit closure, water 

treatment, waste management, video and photo documentation, and quantity determinations. 

following sections describe the documentation procedures, documents, records, and paperwo

involved in the field investigation to be generated by the Contractor.

1.10.1  On-Site Training Documentation

All on-site personnel are required to have completed the following training and have the 

documentation on site prior to beginning work at the site for entrance into an exclusion zone.  

records shall be maintained and be current throughout the activities:

• 29 Code of Federal Regulations (CFR) 1910, "Hazardous Waste Operations Training 
Records;" initial 40-hour Hazardous Waste Operations and Emergency Response, and 
refresher courses
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• Medical Clearances that state that the worker is qualified to perform the work

• No on-site personnel will be authorized to enter a designated exclusion zone unless the
current with above training and medical requirements, and the files are in the on-site pr
records 

1.10.2  Project Documents

Contractor Documents:  This Remedial Action will be conducted in accordance with the docume

listed below.  A controlled copy of each of these documents must be on site during all field act

• Storm Water Pollution Prevention Plan (SWPPP) (Appendix A)
• Construction Quality Control Plan (CQCP) (Appendix B)
• Quality Assurance Project Plan (QAPP) (Appendix C)
• Site-Specific Health and Safety Plan (Appendix D)
• Contractor Standard Quality Practices 
• Real Estate/Operations Permit (REOP) (DOE requirement)

All technical field operations will be conducted in accordance with applicable contractor proced

Table 1-2 lists the procedures and other relevant program and project-specific documents appl

to the remedial action.

Subcontractor Documents:  In addition to their health and safety training records, subcontractor

must provide the following documents to the Site Supervisor before mobilization to the site:

• Material Safety Data Sheets for all materials brought on site

• Material and equipment specifications and calibrations

• Licenses and certifications, as required

1.10.3  Field Documentation

Field documentation shall be sufficient in content and detail to facilitate the reconstruction of fi

activities and shall be performed in accordance with Section C.6.3 of the QAPP (Appendix C).  All 

operations will be documented on appropriate forms or through the use of other methods.  Pap

and/or electronic means will be used to document field operations; however, a hard copy of th

completed information will be the official record.  Regardless of the method chosen, it is the 
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responsibility of the document generator to ensure that the information is accurate, complete, and 

properly acknowledged.

1.10.3.1  Daily Field Activities

All operations will be documented.  Daily field activities will be recorded chronologically in an 

approved logbook or on Field Activity Daily Log (FADL) forms.  When more than one field activity 

is being completed at the same time and separate FADLs or logbooks are prepared on site, the 

logbook should reference the additional activities and associated documents.  Daily QC 

observations/inspections shall be logged into the FADL.

Table 1-2
Applicable Contractor Procedures

Title

Readiness Process

Field Activities Documentation

Chain of Custody

Sample Handling, Packaging, and Shipping

Collection of Field Quality Control Samples

Sampling Equipment Decontamination

Photodocumentation

Measuring and Testing Equipment Calibration, Maintenance, and Control

Receipt Inspection of Quality-Affecting Items

Surveying

Field Mapping with a Global Positioning System

Control of Hazardous Substances 

Spill Management 

Sediment Sampling

Soil Sampling Compositing

Surface Water Sampling
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1.10.3.2  Tailgate Safety Briefings

Tailgate Safety Briefings will be conducted prior to the beginning of work each day, at shift change 

(if applicable), when a new worker comes on site, or any time the work scope changes such that new 

or different safety concerns arise.  The completed forms shall be delivered to the Site Supervisor for 

review on a daily basis.  If formal technical changes are made to the SSHASP during the course of the 

field work, the changes will be communicated and documented in the tailgate safety briefing.  

1.10.3.3  Photo Documentation, Still Imagery

The Site Supervisor will ensure that photographs are taken of each major activity during the field 

investigation.  A digital camera or 35-millimeter (mm) camera may be used.  Each photograph must 

be taken and logged.  A central photograph log will be prepared and maintained on site.  Photography 

permits are not required on the island.  If digital images are made, they should be downloaded on a 

daily basis and archived.

1.10.3.4  Photo Documentation, Videography

The Site Supervisor will ensure that all activities are adequately videotaped.  A very high speed 

(VHS), 8-mm, or digital video camera may be used.  Each videotape must be taken and logged.  The 

items videotaped must be marked plainly on the videocassette.  A central video log will be prepared 

and maintained on site.

1.10.3.5  Instrumentation/Equipment Calibration

Instrument calibration will be completed and logged into the Instrument Calibration Log as discussed 

in Appendix C. 

1.10.3.6  Technical Field Changes

Technical field changes are variations in a prescribed activity or field method due to uncontrollable 

field conditions or operational necessity.  Field changes on the island will be logged on a Technical 

Change Notice (TCN) form.  The Quality Processes Manager and the Project Manager shall approve 

technical changes to Contractor documents.  The DOE documents will require approval by the 

persons originally approving the DOE document or their designee.  Verbal approval may be obtained 



Amchitka RA Work Plan
Section:  1.0
Revision:  1
Date:  04/09/2001
Page 25 of 65

ly 

then 

  The 
at 

 
ls to 

 

by the approving parties in the field before documenting the change.  If the changes could potentially 

have an impact on the SSHASP or the workers, the SSO shall review the TCN and initial the 

document.

1.10.3.7  Sample Collection Log and Chain of Custody Forms

A Sample Collection Log and Chain of Custody form will be completed for all samples collected on 

the island.  All samples will be handled according to the QAPP located in Appendix C and 

contractor-approved procedures.

1.10.3.8  Quality Assurance 

The following will be done to ensure that documents generated are of a high quality, the data are 

defensible and comply with applicable quality assurance practices:

• Indelible dark ink will be used, and all written entries on forms must be clearly and legib
printed.

• Handwritten errors in the logbook or on a form will be drawn through with a single line, 
initialed and dated.

• Forms, as required, shall be reviewed for completeness prior to filing in the on-site files.
individual checking the form shall sign or initial, and date the original form, indicating th
the form has been checked.

• Checkprints will be completed on data transferred from handwritten forms to computer 
records.

• The on-site computers, if used, will be backed up at least once per 24-hour period.

• Original documents will be filed in the contractor’s Central Files at the completion of the
remedial activities.  Working copies may be made for use prior to submittal of the origina
Central Files.

1.10.3.9  Maintenance of Field Documents

All completed field documents will be maintained in an on-site file controlled by contractor site

personnel and overseen by the Site Supervisor.
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2.0 Remedial Action

The following sections describe the remedial action activities as they will be performed.

2.1 Preliminary Activities

Several preliminary activities must be performed prior to mobilization for efficient and effective 

performance.  These activities are required to provide necessary information, as well as the necessary 

material, equipment, and labor to complete the remedial action.  The following sections detail the 

required preliminary activities.

2.1.1 Procurement Activities

Procurement is an important aspect of this project because at least three major subcontracts will be 

required for the implementation of the field activities.  The major subcontracts anticipated are listed 

below:

• Base camp services
• Emergency medical services
• Barge transportation
• Air transportation
• Remediation services

In addition, material purchases, equipment rentals, and other miscellaneous subcontractor ser

necessary for field activities will be procured prior to and during implementation of the remedia

action.  All procurement activities will be conducted in accordance with government rules and 

regulations.

2.1.2 Permitting Activities

Specific activities discussed in this work plan and those associated with the operation of a bas

will require the acquisition of federal and state permits and/or authorizations.  Remedial action

base camp permits/authorizations will be obtained by the respective DOE subcontractor.  
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All required environmental permits for the project will be obtained prior to mobilization to the island.  

The following represent the potentially applicable permitting/authorization requirements for remedial 

activities and base camp operations on the island.  The following list consists of permits that may be 

required, but does not imply that all such permits will be necessary to complete the project.

Access Requirements:

• Access to the Maritime National Wildlife Refuge, Amchitka Island.  Amchitka Island is part 
of the Alaska Maritime National Wildlife Refuge, which is administered by the USFWS. 
Access to the island is currently restricted to government agencies and entities specific
approved by the USFWS.  The DOE will submit a Special Use Permit application to the
USFWS to obtain authorization to access the island and conduct remedial activities and
camp operations.  The DOE and/or its contractors may not access the island until USFW
authorization is given through issuance of the Special Use Permit.

• Coastal Zone Impacts.  Federal activities that may impact the coastal zone in Alaska are 
required to document consistency with the requirements of the Alaska Coastal Manage
Program.  This program is administered by the Alaska Department of Governmental 
Coordination (DGC) and includes:  (1) a Coastal Project Questionnaire (CPQ) and (2) a
consistency review and certification.  The CPQ is designed to assist a project in determ
the State permits required for a particular activity and to streamline the permitting proce
The consistency review and certification involves the examination of project activities in
relation to established State and regional coastal zone management standards and a 
certification that such standards will be met.  The State must issue a consistency determ
in order for work to begin on the island.

• Vessel Landings.  Although not anticipated, the shoreline may be used to land personnel
equipment transportation vessels.  If a vessel(s) is landed on the beach, a State of Alas
tideland permit will be required.  A permit application will be submitted to the Alaska 
Department of Natural Resources (DNR).

• Stream Encroachment.  Several of the streams near DOE working areas on the island ar
inhabited by anadromous fish species.  The only foreseeable impact that DOE remedia
activities could have on such streams is in the event of culvert repair and/or replacemen
this event, a Fish Habitat permit may be required by the Alaska Department of Fish and
Game.

Activities specific to the remedial action:

• Construction Activities Disturbing Greater Than Five Acres.  The federal National Pollutant
Discharge Elimination System (NPDES) program requires a permit for the discharge of 
water resulting from construction activities that disturb greater than five acres of earth.  
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capping of mud pits on Amchitka will involve the disturbance of a cumulative total greater 
than five acres and will require a NPDES storm water permit.  The DOE intends to apply the 
Construction General Permit, a nationwide permit, to remediation construction activities.  As 
required by regulation, a Notice of Intent (NOI) will be submitted to the Environmental 
Protection Agency (EPA) stating DOE’s intent to apply this nationwide permit to Amchitk
remedial activities.  This NOI must be submitted to EPA at least two days prior to initiatio
construction activities; however, DOE does not require a response from EPA in order to
operate under the permit.  

• Containment/Stabilization of Hazardous or Toxic Waste.  The remedial action at the mud 
pits will involve stabilization of mud pit material and subsequent isolation from the 
environment through application of a cap.  However, prior to stabilization, several thous
of gallons of standing water (resulting from precipitation) will be discharged from the mu
pits.  Emergent wetland vegetation has been identified in some of the mud pits, prompti
mud pits to be considered wetlands for the purposes of the USFWS environmental asse
currently being drafted.  To address remedial action within a wetland, the DOE intends 
apply for use of Nationwide Permit (NWP) #38, Cleanup of Hazardous and Toxic Waste
under the Clean Water Act Section 404 program.  A Pre-Construction Notification will be 
submitted to the U.S. Army Corps of Engineers, Alaska District, to determine if DOE ma
apply this NWP to remedial activities within the mud pits on Amchitka.  Approval may 
require up to 30 days once all information is submitted satisfactorily.

• Discharge of Standing Water from Mud Pits.  As indicated above, several thousand gallon
of standing water will be discharged from the mud pits in preparation for capping.  This w
will be discharged directly to the ground surface under State of Alaska wastewater gene
permit #9640-DB004.  A Notice of Disposal will be submitted to the ADEC in order to 
conduct discharge activities under this general permit.  The discharge of water to a surf
water body is not authorized under this State permit and will not occur during DOE 
operations.  

• Disposal of Mud Pit Structures.  Debris from the dismantling of two structures associated
with one of the mud pits may be disposed of on the island at the landfill operated by the
U.S. Navy.  The structures, a wooden boardwalk used to access the center of the mud p
metal manifold used historically to distribute mud, will be dismantled and transported to
U.S. Navy landfill for disposal.   

Activities specific to base camp operation:

• Operation of Food Service Facilities.  The base camp will provide hot and cold meals for s
workers throughout the duration of the project.  This service will require a State of Alask
food service operator’s permit.

• Use of Constantine Spring Water.  Current plans call for the use of water from Constantine
Springs to support base camp operations.  The water will be used for drinking, laundry,
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shower facilities, and cooking.  Drinking water may require treatment prior to use.  A State 
permit will be required to operate a drinking water treatment system on the island.   

• Disposal of Grey Water.  Grey water will be generated from the use of shower, laundry, an
kitchen facilities in the base camp.  It is currently unknown if the USFWS will permit the
discharge of base camp grey water to the ground surface or will require containerization
off-site disposal of the water.  If on-site discharge is acceptable, a State of Alaska waste
discharge permit will be required.  

2.1.3 Borrow Area Study

A Borrow Area Study was conducted on all of the proposed borrow areas on the island during 

June 2000 field activities.  The Borrow Area Study consisted of a geotechnical testing program

confirm that the materials would meet the requirements of the closure design.  The results of th

are included in Appendix E to this plan.

2.2 Mobilization

All equipment, materials, and personnel will be mobilized from Anchorage, Alaska, on board 

chartered carriers.

2.2.1 Personnel

Sufficient construction personnel, equipment, and materials will be mobilized to the site by cha

aircraft and seagoing vessels to initiate remedial action activities.  All remedial action activities

be completed by an Alaska-licensed contractor.  Personnel providing oversight for the DOE w

consist of the following:

• Task Manager
• Site Supervisor
• Unexploded Ordnance (UXO) Technician
• Site Administrator
• Project Engineer
• Four Quality Control Engineers
• Health and Safety Officer

An environmental compliance specialist will be mobilized to oversee the removal of any waste

the island.  Additionally, personnel will be mobilized as necessary to perform site audits and 

assessments in accordance with DOE policy.
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2.2.2 Equipment

The major equipment required for the remedial action may consist of one or more of the following 

items:

• Base camp equipped with living quarters, dining, and sanitary facilities
• Tracked excavators
• Low ground-pressure bulldozers
• Vacuum truck
• 30,000-gallon modular tanks
• Rubber-tired backhoes
• Rubber-tired loaders
• Sheepsfoot compactor
• Vibratory drum roller
• Tracked loaders
• Road grader
• Articulated dump trucks
• Soil processing plant equipped with a vibrating screen and crusher
• 4-inch trash pumps
• 2-inch trash pumps
• Hoses, fittings, and related materials
• Pick-up trucks
• Activated carbon water treatment system
• HNu photoionization detector (PID)
• Explosimeter/oxygen analyzer

Miscellaneous office and H&S materials, as well as the geosynthetic membrane and material n

for general site restoration, will also be obtained and brought on site prior to the remedial actio

2.3 Site Setup

The first work activities performed as part of the remedial action will be site setup.  The primar

purpose of site setup is to establish the field facilities necessary to accomplish the remedial ac

Site setup activities will include:

• Inspecting all sites for nesting Aleutian Canada Geese and implementing the USFWS- 
approved hazing plan

• Establishing a base camp complete with sleeping, dining, and sanitary facilities as well 
telephone/telefax service
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• Identifying and designating the temporary laydown areas as well as specific locations fo
storage/stockpiling of construction equipment and materials and staging of materials

• Identifying and designating the exclusion, contamination reduction, and support zones

• Performing an inventory and inspection of equipment and materials, including health an
safety-related items, to verify readiness to perform the remedial action

Each of these tasks are described in detail in the following sections.

2.3.1 Aleutian Canada Goose Survey

The Aleutian Canada Goose, a threatened species, is abundant on Amchitka.  In order to comp

remedial actions with as little disturbance of nesting geese as possible, prior to any site activit

biologists will survey all proposed areas of activity for the presence of nesting geese.  The pro

mobilization date of mid-May is well before the mating time of the goose, so no nesting pairs a

anticipated.  But, if nesting pairs are found, the mitigation procedures developed by the USFW

be adhered to.  As part of the National Environmental Policy Act (NEPA) Environmental Assessmen

process, the USFWS is currently in formal consultation regarding the geese.  If no nests are loc

the vicinity of the proposed areas, the approved USFWS procedures for hazing the geese and

prohibiting them from nesting in the vicinity of the sites will be implemented.

2.3.2 Base Camp Establishment

Approximately 2 weeks prior to personnel mobilization, a base camp to support approximately

DOE personnel will be set up in the vicinity of Baker or Charlie Runway.  The base camp will b

installed and maintained in accordance with all applicable federal, state, and local regulations.

base camp will provide sleeping quarters, dining, and sanitary facilities for all personnel.  The 

camp operator will be responsible for obtaining all permits regarding black water, grey water, a

solid waste disposal.  Within the base camp, an office tent will be constructed to support DOE’

activities.  The tent will be equipped with office equipment, copier, satellite telephone/telefax se

and will be of adequate size to provide room for the QC records, which will be filed and availab

all times.  An additional office tent will be constructed at the Cannikin site.  The tent will be equi

with electricity and office equipment to support all construction activities.
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2.3.3 Work Area Identification

The various work areas required to complete the remedial action will be designated prior to initiating 

work activities.  The equipment and material laydown area will be used to store construction 

machinery, equipment, and tools, and stage construction materials and supplies needed during the 

remedial action.  Other containers, such as 55-gallon drums, used to contain used personal protective 

equipment (PPE) will also be placed in this area.  A waste storage area will be constructed to store 

drums of used PPE and other nonbase camp-related waste generated during the remedial action.

2.3.4 Contamination Control Zone Delineation

Contamination control zones consisting of an exclusion zone (EZ), contamination reduction zone 

(CRZ), and a support zone (SZ) will be established.  The zones will be delineated with warning signs 

and barrier tape.  A brief description of each zone is included in the following:

• EZ - The EZ includes the mud pits and contiguous areas.  This area is known to contain
contaminated materials and has the highest potential for exposure to the contaminants 
contact; therefore, appropriate PPE must be worn when working in this zone.

• CRZ - The CRZ is comprised of the personnel decontamination facility, the equipment 
decontamination pad, and a portion of the temporary site access road.  This is the corri
through which all personnel and equipment must pass through to enter or exit the EZ.  
Personnel and equipment decontamination will also occur here.

• SZ - The SZ consists of all other areas.  This zone is an uncontaminated area used for 
and general administrative functions.

Additional information discussing the contamination control zones is presented within the SSH

included in Appendix D.

2.3.5 Personnel Decontamination Facility Establishment

A personnel decontamination facility will be established within the CRZ to provide personnel w

controlled transition from the EZ to the SZ.  A step-off area will be located at the entrance to th

personnel decontamination facility.  A boot wash, hand wash, and emergency eyewash will be

provided in this area.  Personnel will doff PPE in this area.  Lined drums will be positioned within

area to dispose of PPE.
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2.3.6 Equipment and Material Inventory

An inventory and inspection of construction equipment and material mobilized and/or procured for 

the remedial action will be conducted to verify that the equipment and material are in good working 

order and have not been damaged during mobilization.  The inventory and inspection will include 

confirmation of the following:

• Proper equipment and materials are on hand and in good working order and are of acce
quality for their intended use

• Sufficient quantity of the required equipment and materials are on site or are readily ava
to prevent unnecessary delays or downtime

Particular attention will be paid to the condition of H&S apparatus and PPE to make sure it is 

functional and of sound integrity since these items are critical to worker health and safety.

2.4 Site Preparation

The next work activities will prepare the site for all subsequent construction operations require

fulfill the remedial action.  These initial tasks will include:

• Protecting all site features from damage which may occur during performance of the rem
action

• Constructing stabilized construction exits at the entrance to each of the DOE’s sites and
constructing/upgrading temporary access roads and laydown areas at each site prior to
initiating earth disturbance activities

• Installing erosion and sedimentation controls consisting of diversion ditches and berms
upgradient and silt fence and strawbale check dams downgradient of all work areas

• Constructing a sediment trap in Site D to collect, clarify, and discharge storm water runo

• Constructing equipment decontamination pads

2.4.1 Protection of Site Features

Prior to and during the performance of the remedial action, site features, such as monitoring w

will be protected, as necessary, to prevent damage which may result from construction operat

Existing site features which are to remain in place, or to be reused, will be protected from dam
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heavy equipment and vehicular traffic by placing high-visibility ribbon, as necessary, around the site 

feature.

If a warning of high winds is issued, the necessary precautions will be taken to minimize the danger to 

persons and protect the work.  Precautions will include, but are not limited to, closing openings, 

removing loose materials, tools, and equipment from exposed locations and removing or securing 

temporary work.

2.4.2 Temporary Access Road and Stabilized Construction Exit Installation

Access to mud pit at Drill Site E will require a temporary site access roadway to be constructed from 

the drill pad to the mud pit.  Actual locations of the access road will be determined in the field.  The 

access road will be constructed of a nonwoven geotextile and 6 inches (minimum) of stone.  Site 

traffic will be kept to a minimum and will be confined to the temporary site access roadway.  No 

travel on the undisturbed tundra is anticipated; however, if it should become necessary, all-terrain 

vehicles (ATVs) with tire pressure less than 5 pounds per square inch (psi) will be utilized.  At the 

completion of the remedial action, the aggregate will be removed, stockpiled within the soil borrow 

area, and the area will be revegetated.

A stabilized construction exit will be constructed at each of the DOE’s sites.  The construction 

exit as shown on Detail 2 of Sheet C-32 will be stabilized with large aggregate (riprap) to preve

traveling of drilling mud, dirt, or sediment onto Infantry Road.  The construction site exit will be

constructed with a layer of nonwoven geotextile overlain with aggregate.  The geotextile will be

placed on the ground prior to riprap.  The stabilized construction exit will be maintained during

remedial action and may require periodic cleaning to remove accumulated mud, dirt, sediment

other debris and/or top dressing, with additional riprap as conditions demand.

2.4.3 Erosion and Sedimentation Control Structure Installation

Temporary controls to minimize erosion and sedimentation will be installed at each site and 

contiguous work areas during the remedial action as shown on Sheet C-32.  The primary eros

sedimentation control structures to be utilized will be diversion trenching and silt fencing.  A 

sediment trap (D-1) at Drill Site D will also be constructed as shown on Sheet C-23.  If necess
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erosion and sedimentation control measures will be field modified to suit construction operations.  All 

erosion and sedimentation controls are detailed in the SWPPP, which is included as Appendix A to 

this document.

2.4.4 Equipment Decontamination Pad Construction

An equipment decontamination pad will be constructed at each mud pit site within the CRZ at the 

designated locations as shown on Detail 1 of Sheet C-31.  All equipment leaving the EZ, which may 

have contacted contaminated material, will be decontaminated at this location.  The equipment 

decontamination pad will consist of an area approximately 15 by 40 feet, will be graded to drain to 

one corner, and will be covered with 2 layers of 30-mil liner and geotextile placed on grade with 

earthen (or other) berms approximately 1 foot in height around the perimeter.  The entrance and exit 

berms will be constructed to allow passage of construction machinery, equipment, and site vehicles, 

and still contain the decontamination fluids.  At the designated low corner, a hole will be excavated to 

allow for installation of a sump.  Liner will then be placed on the ground and over the earthen berms.  

The liner will be securely anchored around the perimeter by shoveling soil (or sandbagging) onto the 

outer edge.  Plywood, timbers, or similar material that will withstand a heavy load, but will not inflict 

damage to the liner, will be placed across the length of the equipment decontamination pad to provide 

access and egress for construction machinery, equipment, and site vehicles.  A portable, 2-inch 

submersible pump will be set in the sump to periodically transfer the decontamination water via hoses 

to a storage tank temporarily staged nearby.  All rinsewater generation will be treated as discussed in 

Section 2.5.2.  Decontamination will be accomplished using a high-pressure washer with makeup 

water from Constantine Springs.

2.5 Drilling Mud Pit Remediation

The remediation of the drilling mud pits consists of constructing geosynthetic caps over each mud pit.  

A general cross section of the cap system is shown on Detail 2 of Sheet C-31.  The remedial action 

will be completed by performance of several sequential tasks using conventional earth-moving 

equipment.  These tasks are discussed in the following sections and will include treatment and 

discharge of standing water in the mud pits, operation of several soil-processing areas, stabilization of 

the drilling mud, installation of the geosynthetic cap, and site restoration.  All activities associated 

with the remedial action will be completed in accordance with the CQCP located in Appendix B.
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 water 
2.5.1 Dust Control and Road Maintenance

The spread of dust will be prevented as much as possible to avoid the creation of a nuisance or hazard 

in the surrounding areas.  With the anticipated weather on the island, dust control is not considered a 

major problem; however, a water truck or hoses will be utilized for dust suppression on an as-needed 

basis.  Care will be taken not to create slippery work conditions or sticky mud as a result of dust 

control activities.  Concrete areas in the base camp will be swept as often as necessary to control the 

spread of dust/debris.

Routine maintenance of the Infantry Road will be performed as necessary to ensure safety of the 

vehicles and work crews.

2.5.2 Water Treatment and Discharge

In order to stabilize the drilling mud, it is necessary to pump all standing water from the mud pits.  In 

order to do this, several high-output, portable trash pumps will be utilized to pump the water from the 

pits.  Analytical data on the standing water shows that, as long as the underlying mud is not disturbed, 

the water can be discharged without prior treatment.  Therefore, the suction hose will be attached to a 

float to prevent the drilling mud from becoming disturbed during pumping operations.  The pumps 

will discharge onto the concrete drill pad, into a sediment trap for activities at Drill Site D, or into an 

energy dissipater constructed of 6-inch diameter rock.  The dissipater will prevent erosion 

downgradient of the pump discharge point.  When the standing water has been drawn down to 

approximately 2 feet from the mud surface, or whenever a sheen on the water surface is observed, the 

water will be treated prior to discharge.  The water will be pumped into a large modular tank 

constructed on each site, and treated in batches.  The water will be treated by flocculation and carbon 

adsorption.  

Each batch will be treated by the addition of ferric chloride and alum, the pH of the water would then 

be adjusted with the addition of lime.  An anionic polymer will then be added to flocculate out free 

product.  The water will then be passed through a series of bag filters, and finally activated carbon 

canisters to remove any organics.  Treated water will be sampled at the discharge point at the 

frequency required in ADEC’s Wastewater General Permit Number 9640-DB-004.  Sheet P-1 

presents a process flow diagram.  In addition to the standing water within the mud pits, all other
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generated as a result of equipment decontamination will be treated by this method prior to discharge.  

All sampling and analyses will be done in accordance with the CQCP and the Quality Assurance 

Project Plan (QAPP), which are attached as Appendix B and Appendix C to this document.

2.5.3 Soil Processing

During the remedial activities, it will be necessary to process soils from several borrow areas.  A large 

borrow area located at Mile Marker 8 on Infantry Road will be utilized to supply soil for the Cannikin 

and Long Shot mud pits.  Borrow areas in the vicinity of the Rifle Range Road mud pit and within 

Drill Sites D, E, and F will be utilized to supply soil for pits at each of those locations.  All proposed 

borrow areas are located within previously disturbed areas; no virgin tundra will be utilized for 

borrow material.

As stated in Section 2.4.3, prior to any earth disturbance activities, erosion and sediment control 

structures will be installed.  The soil excavated from the borrow areas will be utilized for several 

different applications.  The applications and the required gradation of soils are as follows:

• Soil to stabilize the drilling mud <6-inch maximum diameter
• Intermediate cover (1 foot below liner) <1-inch maximum diameter
• Protective cover (1 foot above liner)<1-inch maximum diameter
• Soil cover <2-inch maximum diameter
• Vegetated layer <3-inch maximum diameter
• Energy dissipaters 4- to 6-inch diameter

Soils will be excavated from the borrow areas and placed into the processor equipped with a s

vibratory screens.  Processed material will be segregated and stockpiled based on gradation. 

Stockpiled material will be loaded into dump trucks for use, as required.  Care will be taken du

borrow area operations to minimize any disturbance outside of the previously disturbed borrow

footprint.  At the conclusion of the project, the borrow areas will be restored in accordance with

Section 2.5.9.

2.5.4 Drilling Mud Excavation and Consolidation

The Cannikin site contains three mud pits, one at the surface ground zero drilling pad, and two

post shot drill back well.  The drilling mud within the southern post shot drill back mud pit 
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(approximately 550 cubic yards) will be removed and consolidated into the northern mud pit.  The 

following sections detail this activity.

2.5.4.1 Drilling Mud Excavation

After the standing water on the mud pit has been removed, a tracked excavator will remove all of the 

drilling mud from the southern mud pit and load it into dump trucks to be transported approximately 

120 yards to the northern mud pit for consolidation.

2.5.4.2 Confirmatory Sampling

After visual inspection determines that all drilling mud has been removed from the southern mud pit, 

confirmatory sampling will be completed on the in situ soils to verify that the contaminants are below 

the regulatory cleanup levels.  The samples will be collected and analyzed for diesel-range organics 

by Method AK102.  All sampling and analyses will be done in accordance with the CQCP and the 

QAPP, which are attached to this document as Appendices B and C, respectively.

2.5.5 Drilling Mud Stabilization

After the standing water has been removed from each of the mud pits, screened solidification soils 

will be hauled from the borrow area and end-dumped into the mud pit.  A tracked excavator, or 

similar equipment, will mix the screened material with the drilling mud at a ratio of 4 parts screened 

material to 1 part drilling mud, by weight.  The tracked excavator will mix the solidification soils into 

the drilling mud, taking care to mix the full thickness of drilling mud.  The solidification soils, when 

mixed with the drilling mud, will stabilize the mixture to allow the excavator to construct a working 

platform out of the mixture.  The excavator will work off of the platform, and will then be able to 

reach the full extent and depth of drilling mud.  Table 2-1 presents estimated quantities of drilling 

mud and solidification soils necessary for stabilization of each mud pit.   

The mixing will continue until the Quality Control Engineer determines that a homogeneous mixture 

has been obtained.  Nuclear density tests will be performed on the solidified drilling mud as 

solidification soils are added.  The tests will serve to monitor the solidification process and to 

document the final conditions.  Additional solidification soils may be added at the Quality Control 

Engineer’s discretion to achieve the desired consistency.  The solidified drilling mud will then b



Amchitka RA Work Plan
Section:  2.0
Revision:  1
Date:  04/09/2001
Page 39 of 65
graded with a low ground-pressure bulldozer to promote runoff from the mud pit and to meet required 

lines and grades of overlying geomembrane.

2.5.6 Equipment Decontamination

All site vehicles, construction machinery, and equipment exiting the EZ at each drill site will be 

decontaminated at the equipment decontamination pad.  Vehicle and equipment decontamination will 

be accomplished with a hot water pressure washer.

All vehicles and equipment will be washed thoroughly with the pressure washer and brushes, as 

appropriate.  Washing will proceed from the top down, and special care will be taken to ensure the 

undercarriage and treads are free of dirt and debris.  The washing will continue until the vehicle is 

visually free of dirt and debris.

The decontamination rinsewater will be collected in the sump of the decontamination pad, and then 

pumped periodically to a storage container staged near the water treatment system awaiting treatment.  

Table 2-1
Amchitka Drilling Mud Pits

Site Name Drilling Mud Pit Name
Drilling Mud

(Wet Bentonite)
Solidification Soils 

Required

Milrow Rifle Range Road Mud Pit 0 Tons 0 Tons

Long Shot
West Mud Pit 1,050 Tons 4,200 Tons

East Mud Pit 1,050 Tons 4,200 Tons

Cannikin

Northwest Mud Pit 1,670 Tons 6,680 Tons

Post Shot Drill Back Hole 
South

0 Tons 0 Tons

Post Shot Drill Back Hole 
North

0 Tons 0 Tons

Drill Site D

Southern Mud Pit 3,000 Tons 12,000 Tons

Northwest Mud Pit 9,900 Tons 39,600 Tons

Northeast Mud Pit 6,920 Tons 27,680 Tons

Drill Site E
Northern Mud Pit 0 Tons 0 Tons

Southern Mud Pit 0 Tons 0 Tons

Drill Site F Remnant of Mud Pit 0 Tons 0 Tons
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Accumulated dirt and sediment will be placed in one of the mud pits prior to capping.  The water used 

for decontamination will be obtained from Constantine Spring.

2.5.7 Cap Construction

Once the drilling mud is stabilized, a geosynthetic cap constructed of soil layers and a geomembrane 

cover will be installed.  The following sections detail the placement of the cap layers, beginning at the 

lowest layer.  Details 2 and 3 on Sheet C-31 present a typical cross-section of the cap system.  

Table 2-2 lists the drawings that present grading plans for each site.

2.5.7.1 Intermediate Cover Placement

Once the drilling mud mixture is brought to grade, a one-foot minimum layer of intermediate cover 

(maximum particle size 1-inch) will be placed in a 1-foot lift and compacted with a minimum of four 

passes by a drum roller.  If additional material is needed to bring the drilling mud mixture to grade, 

fill material will be utilized.  The intermediate cover will act as the base for the geosynthetic liner; 

therefore, the surface must be free of sharp rocks, sticks, and other deleterious material that could 

potentially damage the liner.

2.5.7.2 Anchor Trench Construction

A perimeter berm or bench will be constructed around each mud pit to help contain the drilling mud 

during solidification and to accommodate the anchor trench.  The alignment of the perimeter or bench 

Table 2-2
Mud Pit Grading Plans

Site Drawing

Rifle Range Road Sheet C-3

Long Shot Sheet C-6

Cannikin Ground Zero Sheet C-11

Cannikin Drill Back Hole Sheet C-12

Drill Site D Sheets C-17 and C-18

Drill Site E Sheet C-25

Drill Site F Sheet C-28
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will be over-excavated to remove any organic, peaty soils.  Fill material from the borrow area will 

then be placed in 1-foot lifts and compacted to bring the area back to grade.  An anchor trench will be 

excavated around the perimeter of each mud pit to secure the geomembrane.  An anchor trench will 

be excavated in the compacted fill around the entire perimeter of each mud pit.  Care will be taken to 

ensure that the wall of the anchor trench does not contain any sharp, protruding rocks that could 

potentially damage the geomembrane.

2.5.7.3 Geomembrane Placement

Once the intermediate cover has been placed and the anchor trench installed, a 30-mil polyester 

geomembrane, XR-5® as manufactured by Seaman Corporation or approved equivalent, will be 

installed over the intermediate cover.  The geomembrane is manufactured in panels up to 

40,000 square feet in size, minimizing the required number of field welds.  Any field seams that will 

be done will be hot welded.  Care will be taken to ensure that wrinkles, fishmouths, and other defects 

are prevented.  The geomembrane will extend into the base of the anchor trench.  After the 

geomembrane is in place, the anchor trench will be backfilled in 1-foot lifts and compacted with a 

hand compactor.  Installation will be in accordance with the CQCP located in Appendix B.

2.5.7.4 Protective Cover Soil Placement

After geomembrane deployment has been completed and approved by the QC Engineer, a 1-foot 

layer of protective cover soil will be placed over the geomembrane with low ground-pressure 

bulldozers, and compacted with a drum roller.  The protective cover will have a maximum particle 

size of 1-inch, and will protect the liner from damage during subsequent construction.  Care will be 

taken during placement to minimize any wrinkles that could occur in the underlying geomembrane.

2.5.7.5 Soil Cover Layer

After the protective cover layer has been placed, an 18-inch layer of soil cover will be placed to 

provide additional frost protection for the geomembrane cover.  This layer will be placed in one lift 

and compacted by 4 passes of a drum roller.  The maximum particle size of this material is 2 inches.
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2.5.7.6 Vegetated Layer Placement

The final six-inch lift of material will be placed and proof-rolled by one pass of a drum roller.

2.5.8 Revegetation

The mud pit caps will be revegetated with a USFWS-approved seed mixture.  Prior to seeding, the top 

4 inches of soil will be scarified to produce an adequate seed bed.  The soil will be amended with a 

USFWS-approved fertilizer.  After the seed has been placed, an erosion control blanket such as 

Curlex I®, as manufactured by American Excelsior Company, or approved equal will be installed over 

the seeded areas.  All revegetation will be done in accordance with the CQCP.

2.5.9 Site Restoration

All disturbed areas, including borrow areas, will be reseeded with the USFWS seed mix, and covered 

with the erosion control blanket to minimize erosion.  The soil borrow areas will be graded in such a 

way as to blend into the surrounding contours, and no slopes steeper than 2 horizontal (H) to 

1 vertical (V) will remain at the conclusion of the site restoration activities.  Site restoration will be 

completed in accordance with the CQCP.  Sheets C-19 and C-30 present the grading plans for the 

Drill Site D Borrow Area and the Mile Maker 8 Borrow Area, respectively.

2.6 Hot Mix Plant Closure

The hot mix plant is located adjacent to Charlie Runway and consists of two underground storage 

tanks (USTs).  A 1998 USACE plan describes the plant as consisting of two 25,000-gallon railroad 

tank cars located approximately 20-feet apart (USACE, 1998).  The orientation of the tanks 

(i.e., side-by-side, end-to-end, or otherwise) is not indicated.  Historical records suggest that the 

tank(s) held asphalt used in constructing and/or maintaining the nearby runways.  A sample of one of 

the tanks was collected in 1995 and was analyzed for metals, total halogens, polychlorinated 

biphenyls (PCBs), hydrocarbon scan, and British Thermal Unit (BTU) content (USACE, 1996).  The 

hydrocarbon scan was the only analysis that yielded detects:  309,000 parts per million (ppm) and 

124,000 ppm of “unknown petroleum” compounds.  The BTU content was 18,000 BTU per pou

Only one tank opening was observed in the most recent site visit, although two openings were

in the1995 site visit (USACE, 1998).  No associated piping or distribution system is referred to
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historical documents or was observed in the most recent site visit.  Estimates of the existing tank 

contents from recent and historical site visits range from 6,000 to 19,000 gallons.  

2.6.1 Site Assessment

Samples of the subsurface soils associated with each tank shall be collected in accordance with 

18 Alaska Administrative Code (AAC) 78.090(d)(iii) for in-place tank closure.  Based on historic 

estimation, each tank capacity is approximately 25,000 gallons.  From this estimation, possible tank 

dimensions were back-calculated, resulting in a 66-feet long, 8-feet diameter tank.  In accordance 

with 18 AAC 78.090(d)(vii), the surface area used to determine the number of soil samples required 

for each tank equals ~925 square feet.  This equates to collection of a total of six soil samples.  

2.6.1.1 Soil Sample Collection

Because the exact dimensions of the tanks and their orientation is unknown, the number and location 

of soil samples may be altered by the DOE-PE in the field, in consultation with the ADEC on-site 

representative.  An excavator or similar will be used to scrape the surface soil and locate the tank 

perimeter.  Once the confines of the tanks are evident, test pits will be installed and field screening 

and soil sampling will commence.  Samples will be collected from test pits using an excavator or 

similar equipment.  Each excavator bucket, or similar, will be field screened using a PID instrument 

to determine the areas of most likely contamination.  The results of field screening will be used to 

locate five soil samples in biased locations.  The sixth sample will be collected adjacent to the tank 

opening, if visible.  All soil samples will be collected within five feet horizontal distance of the tank 

and at an elevation below and within two feet of the tank bottom, if possible.  Based on the orientation 

of the tanks underground (e.g., side-by-side, end-to-end), the same test pit may be used to satisfy the 

requirements applicable to more than one tank, as permitted in 18 AAC 78.090(d)(2)(A)(iii). 

Due to the nature of the island, it is anticipated that groundwater will be encountered prior to reaching 

a depth within two feet of the bottom of the tanks.  Once groundwater is encountered, a sample will 

be collected within the first six inches of the vadose zone above groundwater as close as possible to 

the original sample locations.  In addition, at least one soil sample will be collected from the first six 

inches of groundwater-saturated soil in each instance that groundwater is encountered.    
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Samples will be analyzed by an Alaska-approved laboratory for all parameters identified in Table 1, 

Part A, of the Underground Storage Tanks Procedures Manual, December 1998, which is reproduced 

for reference here in Table 2-3.  The sampling suite required may be altered upon consultation with 

ADEC.  

It is not known if a release from the tank(s) ever occurred.  If a release is identified through sampling, 

closure of the tank will proceed under corrective action regulations at 18 AAC 78.200 - 276.   If a 

release is not evident, no further action is required as long as soil cleanup levels in 18 AAC 75 are not 

exceeded.     

2.6.1.2 Waste Characterization Sampling

A representative sample of the liquid from each tank will be collected by lowering a disposable bailer, 

or other device, into the tank.  If the liquid has multiple phases, each phase will be sampled and 

analyzed.  The samples will be labeled appropriately and put into resealable “bubble-wrap” pa

material, then immediately placed in a cooler with ice to maintain a shipping temperature of 4 d

Celsius (°C), and then shipped to the designated laboratory.  The following suite of parameters w

analyzed for:

• PCBs
• Ignitability
• Corrosivity
• Reactivity
• Toxicity Characteristic Leaching Procedure (TCLP)

- Semivolatile Organics
- Volatile Organics
- Metals

All analytical methods are presented in Appendix C.  

2.6.2 Tank Content Removal

After the results from the characterization sampling have been obtained, the liquid will be pum

out of the tanks and placed into drums or other appropriate containers.  Waste from the hot mi

will be stored in a bermed, lined area enclosed with safety fencing.  Appropriate signage will b

posted, as necessary.  Once all of the liquid has been pumped out, the tanks will be rinsed wit
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alysis

Preservation/
Holding Time

G Methanol preservative, <25oC / 28 days 

D
Cool 4o ± 2oC / 14 days to extraction, less than 40 days to 
analysis of extract

R
Cool 4o ± 2oC / 14 days to extraction, less than 40 days to 
analysis of extract

A
o

Methanol preservative / 28 days from sampling

A
o

Methanol preservative / 28 days from sampling

A
No preservative / 14 days to extraction, less than 40 days 
to analysis of extract

A
No preservative / 14 days to extraction, less than 40 days 
to analysis of extract

A
No preservative / 14 days to extraction, less than 40 days 
to analysis of extract

A
No preservative / 14 days to extraction of sample, less 
than 40 days to analysis of extract

B Methanol preservative, <25oC / 28 days 

T Methanol preservative, <25oC / 28 days 

E Methanol preservative, <25oC / 28 days 

T Methanol preservative, <25oC / 28 days

T
b

Methanol preservative, <25oC / 28 days 

P
H

Cool 4o ± 2oC / 14 days to extraction, less than 40 days to 
analysis of extract

T
S

Cool 4o ± 2oC / 14 days
Table 2-3
Reference Guide to Sample Collection and Laboratory An

Soils, Sediments, Sludges, and Fill Materials
 (Page 1 of 2)

Parameter
Preparation/ 
Analytical 
Method1

Method 
Detection 

Limit2

Practical
Quantitation

Limit3

Container Description (Minimum)
[Clear glass may be substituted for amber; if 

samples are protected from exposure to light, this 
exception does not apply to metals]

asoline-range organics AK101 2.0  mg/kg 20 mg/kg 4 oz. amber  glass, TLS

iesel-range organics AK102 2.0 mg/kg 20 mg/kg 4 oz. amber glass, TLC

esidual-range organics AK103 10 mg/kg 100 mg/kg  4 oz. amber glass, TLC

liphatic gasoline-range 
rganics

AK101AA 25 mg/kg 250 mg/kg
4 oz. wide-mouth amber glass jar with Teflon®-lined 
silicon rubber septum seal

romatic gasoline-range 
rganics

AK101AA 2.5 mg/kg 25 mg/kg
4 oz. wide-mouth amber glass jar with Teflon®-lined 
silicon rubber septum seal

liphatic diesel-range organics AK102AA .4 mg/kg 4 mg/kg 4 oz. wide-mouth amber glass jar, TLC

romatic diesel-range organics AK102AA .4 mg/kg 4 mg/kg 4 oz. wide-mouth amber glass jar, TLC

liphatic residual-range organics AK103AA 1 mg/kg 10 mg/kg 4 oz. wide-mouth amber glass jar, TLC

romatic residual-range organics AK103AA 1 mg/kg 10 mg/kg 4 oz. wide-mouth amber glass jar, TLC

enzene
AK101† or 

8260B
0.007 mg/kg 0.07 mg/kg 4 oz. amber glass, TLS

oluene
AK101† or  

8260B
0.007 mg/kg 0.07 mg/kg 4 oz. amber glass, TLS

thylbenzene
AK101† or 

8260B
0.007 mg/kg 0.07 mg/kg 4 oz. amber glass, TLS

otal xylenes
AK101† or 

8260B
0.007 mg/kg 0.07 mg/kg 4 oz. amber glass, TLS

otal benzene, toluene, ethyl 
enzene, and xylene (BTEX)

AK101† or 
8260B

0.007 mg/kg 0.07 mg/kg 4 oz. amber glass, TLS

olynuclear Aromatic 
ydrocarbons (PAH)

8270C or 
8310

0.1 mg/kg 1.0 mg/kg 4 oz. amber glass, TLS

otal Volatile Chlorinated 
olvents*

8260B 0.008 mg/kg 0.08 mg/kg 4 oz. amber glass, TLS
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Preservation/
Holding Time

P
(

Cool 4o ± 2oC / 14 days to extraction, less than 40 days to 
analysis of extract

T Cool 4o ± 2oC / 6  months

T Cool 4o ± 2oC / 6  months

T Cool 4o ± 2oC / 6  months

T Cool 4o ± 2oC / 6  months

P ene, benzo-b-fluoranthene, benzo-k-fluoranthene, 

V
T
T

1 er & Wastes (March 1983) or EPA’s Test Methods 

2 mined at the department’s chemistry laboratory.  

3 ble.  For purposes of this table, PQL = 10 x MDL, 

*
† ds utilizing the methanol preservation option only.  

alysis
Parameter
Preparation/ 
Analytical 
Method1

Method 
Detection 

Limit2

Practical
Quantitation

Limit3

Container Description (Minimum)
[Clear glass may be substituted for amber; if 

samples are protected from exposure to light, this 
exception does not apply to metals]

olychlorinated biphenyls 
PCBs)

8081A or 
8082

0.01 mg/kg 0.05 mg/kg 4 oz. amber glass, TLC

otal Arsenic
6010B, 6020, 

7060A, or 
7061A

1 mg/kg 10 mg/kg 4 oz. amber glass, TLC

otal Cadmium
6010B, 6020, 

7130, or 
7131A

1 mg/kg 10 mg/kg 4 oz. amber glass, TLC

otal Chromium
6010B, 6020, 

7190, or 
7191

1 mg/kg 10 mg/kg  4 oz. amber glass, TLC

otal Lead
6010, 6020, 
7420, 7421

1 mg/kg 10 mg/kg  4 oz. amber glass, TLC

AH - Naphthalene, fluorene, anthracene, pyrene, benzo-a-anthracene, acenaphthene, chrysene, benzo-a-pyrene, dibenzo-a, h-anthrac
ideno-123-cd-pyrene

OA - Volatile Organic Analysis
LC - Teflon®-lined screw caps
LS - Teflon®-lined septa sonically bonded to screw caps

Unless otherwise noted, all preparation and analytical methods refer to those contained in EPA’s Methods for Chemical Analysis of Wat
for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, adopted for reference in 18 AAC 78.090.
Method detection limits (MDLs), specified in 40 CFR, Part 136, Appendix B, revised as of July 1, 1996, adopted by reference, are deter
A laboratory’s MDL must equal or have a value lower than the MDL in the table.
Practical quantitation limits (PQLs) must be established by each laboratory and must equal or have a value lower than the PQL in the ta
except for PCBs which are PQL = 5 x MDL (56 CFR 26511).

May be analyzed out of AK101 methanol preserved sample
The AK101 method can be extended for specific determination of volatile aromatics (BTEX) as specified in EPA Method 8021B for soli
All AK101 samples must be preserved with methanol.

Table 2-3
Reference Guide to Sample Collection and Laboratory An

Soils, Sediments, Sludges, and Fill Materials
 (Page 2 of 2)
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high-pressure steam cleaner to remove as much residual as practical.  Additional heat, by way of 

immersible heaters, will be applied to the tank contents as necessary to loosen the material for 

removal.  At no time will anyone enter the tank.  

2.6.3 Tank Closure

Once the tank contents are removed, the tank will be filled with native soils to prevent the possibility 

of future collapse.  The native soil will be taken from one of the island’s designated borrow are

Once the tank has been filled as much as possible through the manway opening, the opening 

grouted closed with lean concrete.    

2.6.4 Closure Supervision and Reporting 

As required in 18 AAC 78.400, the closure of the two underground tanks will be conducted and

supervised by an Alaska State UST-certified individual.  Within 30 days of tank closure, a comp

post-closure notice will be forwarded to ADEC.  Within 60 days of tank closure, a site assessm

report meeting the requirements of 18 AAC 78.090(d)(5) and the UST Procedures Manual will

submitted to ADEC.  The collection and interpretation of field data and reporting of site 

characterization/assessment data will be conducted or supervised by a “qualified person,” as sp

in the UST Procedures Manual. 

2.7 Monitoring Well Abandonment

A total of 24 monitoring wells at Milrow and Long Shot will be abandoned as part of the remed

activities.  Well abandonment will consist of excavating and removing the well casing to a dept

5 feet below grade or to the groundwater table, whichever is less, and filling the remaining cas

with a bentonite slurry.  A one-foot thick bentonite cap will then be placed over the well casing 

bottom of excavation, and the remaining excavation will be backfilled.  A well abandonment log

then be prepared for each well to document this activity.
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2.8 Final Survey

A final survey of all work areas will completed prior to demobilization.  The survey will be 

completed by a surveyor licensed in the State of Alaska.  The survey will be utilized to provide

as-built drawings of all mud pit caps and borrow areas.

2.9 Waste Management

The remedial action contractor is responsible for the characterization, on-site management, 

transportation, and ultimate disposal of all wastes, hazardous or nonhazardous, generated by 

remediation activities.  The following wastes/materials are anticipated to be generated during 

remediation activities:

• Nonhazardous solid waste, such as used PPE (Tyvek® coveralls, booties), disposable sampling 
equipment, plastic liner, and other materials that may come in contact with drilling mud

• Nonhazardous decontamination fluid, resulting from decontamination of heavy equipme
and other materials

• Recyclable material, in the form of used motor oil, hydraulic fluid, and the like, resulting f
the routine maintenance of heavy equipment and vehicles

• Unknown waste generated in the closure of the hot mix plant.  The contents of the hot m
plant tanks will be characterized through direct sampling, as detailed in Section 2.6.1.  If the 
tank contents are determined to be hazardous waste, they will be managed in accordan
all applicable regulations.

2.9.1 Transportation

The transportation of waste and other hazardous materials via vessel is regulated by the 

U.S. Department of Transportation (DOT), U.S. Coast Guard, EPA, United Nations 

Recommendations and International Maritime Dangerous Goods Code as adopted in 

49 CFR 100-178, and State of Alaska regulations.  If hazardous waste is generated during 

remediation activities, it will be transported off the island to a permitted treatment, storage, or 

disposal (TSD) facility in accordance with all applicable requirements.  The Aleutians West Co

Resources Service Area representative must be notified of any hazardous waste shipment fro

Amchitka.
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The movement of wastes and/or hazardous materials between working sites or the waste staging area 

on the island is not regulated under DOT because the roads on Amchitka are not accessible to the 

public.  Therefore, the use of shipping papers or hazardous waste manifests for the movement of 

waste/hazardous material on the island is not required.  Containers certified under DOT regulation 

will be used for the storage and movement of wastes generated during remediation activities.

2.9.2 Disposal

The remedial action contractor is responsible for coordination of all disposal activities for wastes and 

recyclable materials generated during the remedial action.  No remedial action wastes/materials will 

be disposed of on the island; all wastes will be transported off the island for disposal.  Ocean disposal 

of remedial action-generated wastes/materials is not permitted.

The DOE will review all TSD facilities proposed for use by the contractor prior to disposal.  This 

review will include verification that the proposed disposal facility is permitted to accept the type of 

waste proposed for disposal, and confirmation that the facility is in good standing with state and/or 

federal regulators.  The contractor may only utilize facilities approved by the DOE.

2.10 Demobilization

Final demobilization will consist of removing all personnel, equipment, and remaining materials at 

the completion of the remedial action.  Prior to demobilization, the site will be inspected with the 

ADEC Contaminated Sites Group, USFWS, and APIA to verify that all equipment and materials have 

been removed and the site restored, as much as practical, to its preconstruction condition.
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4.0 Drawings

Number                                     Title

Sheet C-3 Grading Plan, Rifle Range Road Mud Pit 

Sheet C-6 Grading Plan, Long Shot Site Mud Pits 

Sheet C-11 Grading Plan, Cannikin Site Mud Pits (Sheet 1 of 2) 

Sheet C-12 Grading Plan, Cannikin Site Mud Pits (Sheet 2 of 2) 

Sheet C-17 Grading Plan, Drill Site D Mud Pits (Sheet 1 of 2) 

Sheet C-18 Grading Plan, Drill Site D Mud Pits (Sheet 2 of 2) 

Sheet C-19 Grading Plan, Drill Site D Borrow Area 

Sheet C-23 Grading Plan, Sediment Trap D-1 Plan, Sections, and Details 

Sheet C-25 Grading Plan, Drill Site E Mud Pit 

Sheet C-28 Grading Plan, Drill Site F Mud Pit 

Sheet C-30 Grading Plan, Mile Marker 8 Borrow Area 

Sheet C-31 Miscellaneous Details (Sheet 1 of 2) 

Sheet C-32 Miscellaneous Details (Sheet 2 of 2) 

Sheet P-1 Process Flow Diagram, Water Treatment System

                                         































Appendix A

Storm Water Pollution Prevention Plan
Amchitka Island Mud Pit Closures
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A.1.0 Introduction

This Storm Water Pollution Prevention (SWPP) Plan was developed following the municipality of 

Anchorage Erosion and Sediment Control and Materials Guidance Manual (January 1998), the 

Storm Water Treatment Plan Review Guidance Manual (January 1999), and the 1992 

U.S. Environmental Protection Agency (EPA) guidance manual entitled, Storm Water Management 

For Construction Activities, Developing Pollution Prevention Plans and Best Management Practices 

(EPA, 1992).  This plan outlines the erosion and sediment controls and the storm water management 

structures proposed for the closure of mud pits located on Amchitka Island, Alaska.  This plan is 

intended to act as a guide for the closure of the mud pits.  During implementation of the plan, field 

conditions may necessitate revisions to the procedures outlined in this plan; therefore, the plan may 

be revised, as necessary, to meet field conditions.

A.1.1 Organization of the Report

The SWPPP is organized into six sections and four attachments:

• Section A.1.0 contains the introduction and site information.

• Section A.2.0 discusses the site controls, including erosion and sediment controls, and s
water management controls.  

• Section A.3.0 contains the sequence of construction.  

• Section A.4.0 discusses inspection and maintenance of the site controls.  

• Section A.5.0 discusses the certification and notification of the plan.

• Section A.6.0 provides a list of references.

• Attachment A-1 presents the SWPP Site Drawings.

• Attachment A-2 presents supporting calculations for the site controls.  

• Attachment A-3 presents certification forms.

• Attachment A-4 presents the National Pollutant and Discharge Elimination System (NPD
General Permit for Storm Water Discharges from Construction Activities.
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A.1.2 Site Description

This SWPPP addresses the closure of 11 existing mud pits located on Amchitka Island, Alaska.  

These mud pits are located at the following sites:

• Rifle Range Road (1)
• Long Shot Site (2)
• Cannikin Site (1)
• Cannikin Post Shot Drill Back Hole Sites (2)
• Drill Site D (3)
• Drill Site E (1)
• Drill Site F (1)

The closure of these pits will involve the following soil-disturbing activities:  clearing and grubb

installing erosion and sediment controls, and permanent storm water management controls; g

and preparing for permanent seeding.

Amchitka Island is home to the Aleutian Canada Goose, currently a threatened species under

wildlife protection law.  The presence of geese has been confirmed at all of the DOE locations

interest.  Formal consultation with the U.S. Fish and Wildlife Service (USFWS) under the 

Endangered Species Act is currently ongoing.  It is anticipated that this consultation will result in t

issuance of a Biological Opinion concerning the geese, which will include mitigative measures

protect the geese during remedial actions.

The U.S. Department of Energy (DOE) currently plans to send biologists to the island prior to 

commencement of remediation activities to ensure that geese do not establish nests in the inte

remediation areas.  These biologists will remain on the island for the duration of the project to 

that the geese and/or their habitat are not impacted by any aspect of remediation activity, inclu

the discharge of storm water.  Biologists will conduct periodic visual inspections of discharge ou

and drainage areas throughout any discharge activity and after storm events to ascertain impa

geese habitat.

A.1.3 Design Information

Storm information for Amchitka Island, Alaska, was collected to design erosion and sediment 

controls and permanent storm water controls at each site.  According to the Natural Resource
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Conservation Service, Alaska is categorized as a Type I storm.  A 25-year, 24-hour storm event was 

used for design purposes at each site.  From the Engineering Field Manual for Conservation 

Practices by the U.S. Soil Conservation Service, the rainfall depth from a 25-year, 24-hour storm 

event is approximately 4.82 inches on Attu, which is near Amchitka.  The Curve Number (CN) is 

used to calculate runoff and is a function of land use and hydrologic soil group.  A CN of 79 was 

selected for each site based on a grassland cover type in fair hydrologic condition and hydrologic Soil 

Group C.

Using the information above, the peak discharges for the drainage channels were calculated with the 

Sediment Erosion Discharge Computer Aided Design (SEDCAD) 4 for Windows computer software 

(Warner, et al., 1998 and 1999).  Sizing of the drainage channels was also completed using this 

software.   

A.1.4 Site Areas

Total site area and area of disturbance were estimated for each site and are discussed below.  The total 

estimated area of disturbance is approximately 28 acres.  Disturbance and drainage boundaries are 

indicated on the SWPPP site drawings located in Attachment A-1.  

Rifle Range Road Site

Approximately 2.30 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of the Rifle Range Road, showing the limit of disturbance and the drainage area boundaries, 

is provided as Sheet No. 1 of Attachment A-1.

Long Shot Site

Approximately 2.16 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of Long Shot Site, showing the limit of disturbance and the drainage area boundary, is 

provided as Sheet No. 2 of Attachment A-1.
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Cannikin Site

Approximately 1.62 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of the Cannikin Site, showing the limit of disturbance and the drainage area boundaries, is 

provided as Sheet No. 3 of Attachment A-1.

Cannikin Post Shot Drill Back Hole Sites

Approximately 1.76 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of the Cannikin post shot drill back hole sites, showing the limit of disturbance, is provided 

as Sheet No. 4 of Attachment A-1.

Drill Site D

Approximately 8.26 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of Drill Site D, showing the limit of disturbance and the drainage area boundaries, is 

provided as Sheet No. 5 of Attachment A-1. 

Drill Site D Borrow Area

Approximately 6.51 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of the Drill Site D Borrow Area, showing the limit of disturbance, is provided as Sheet No. 6 

of Attachment A-1.

Drill Site E

Approximately 0.73 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of Drill Site E, showing the limit of disturbance and the drainage area boundaries, is 

provided as Sheet No. 7 of Attachment A-1.

Drill Site F

Approximately 0.71 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of Drill Site F, showing the limit of disturbance and the drainage area boundaries, is 

provided as Sheet No. 8 of Attachment A-1.
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Mile Marker 8 Borrow Area

Approximately 4.02 acres of this site will be disturbed by construction activities.  The SWPPP site 

drawing of Mile Marker 8 Borrow Area, showing the limit of disturbance, is provided as Sheet No. 9 

of Attachment A-1.
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A.2.0 Site Controls

Erosion and sediment controls, along with storm water management controls, will be installed at each 

site to address storm water issues during and after construction.  The following sections provide 

detailed information about the controls to be installed at the sites. 

A.2.1 Erosion and Sediment Controls

A total of approximately 28.1 acres of land will be disturbed for this project.  To alleviate the effects 

of this land disturbance, erosion and sediment controls will be installed.  Erosion and sediment 

controls include stabilization practices for disturbed areas and structural practices to divert runoff and 

remove sediment.  These controls include temporary and permanent practices.

A.2.1.1 Stabilization Practices

Stabilization practices used in erosion and sediment control minimize erosion during and after 

construction.  Practices used at the sites include permanent seeding, erosion control mat, and dust 

control.

A.2.1.1.1 Permanent Seeding

Disturbed portions of the site, where construction activities permanently cease, shall be stabilized 

with permanent seed no later than 14 days after the completion of each site.  The permanent seed mix, 

approved by the USFWS, shall be applied at the specified rate.  Prior to seeding, ground agricultural 

limestone and 10-20-10 fertilizer shall be applied to each acre to be stabilized at the specified rate. 

A.2.1.1.2 Erosion Control Mat

All portions of the site, where permanent seeding has been completed, shall be stabilized with an 

erosion control mat.  The erosion control mat shall be Curlex I, as manufactured by American 

Excelsior Company, or an approved equal.  The mat shall be installed in accordance with the 

manufacturer’s recommendations.
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A.2.1.1.3 Dust Control

Site access roads, mud pit areas, and borrow areas shall be sprayed with water, as necessary, to 

control dust.

A.2.1.2 Structural Practices

Structural practices used in sediment and erosion control reduce the potential for sediment to 

discharge off site.  Practices to be used at the sites include construction exits, silt fence, diversion 

berms, drainage channels, sediment traps, energy dissipaters, and straw bale check dams.

A.2.1.2.1 Construction Exits

A construction exit is an area/pad stabilized with gravel located at the exit of the site to help reduce 

vehicle tracking of sediments.  A construction exit will be installed at each of the sites on Amchitka 

Island.  See the SWPPP site drawings in Attachment A-1 for construction exit locations.

A.2.1.2.2 Silt Fence

Silt fence is a temporary sediment barrier consisting of geotextile attached to support posts, with the 

bottom of the geotextile entrenched or partially buried into the soil.  Silt fence shall be installed for 

drainage areas measuring less than 1 acre, and shall be installed prior to earth disturbance activities.  

Additional fencing may be installed as site conditions change.  See the SWPPP site drawings in 

Attachment A-1 for locations of silt fence.

Rifle Range Road Site

Silt fence will be installed along both sides of the construction exit in the northwest area of the site.  

The silt fence will continue on the north side of the construction exit along the access road to prevent 

sediment from entering the pond.  In addition, silt fence will be installed in the southeast area of the 

site to prevent sediment from the mud pit and borrow area from entering the pond.
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Long Shot Site

Silt fence will be installed along both sides of the construction exit in the southeast area of the site.  In 

addition, silt fence will be installed around the west, north, and east sides of the mud pits to prevent 

sediment from leaving the disturbed area.

Cannikin Site

Silt fence will be installed along the eastern sides of the mud pit, access road, and construction exit.

Cannikin Post Shot Drill Back Hole Sites

Silt fence will be installed along both sides of the construction exit and access road.  Silt fence will be 

installed along the perimeter of the site, except for the area south of the south exploratory hole pond.

Drill Site D

Silt fence will be installed downgradient of the southeast corner of the mud pit to prevent sediment 

from leaving the site.

Drill Site D Borrow Area

Silt fence will be installed around the entire borrow area including the construction exit and access 

road.

Drill Site E

Silt fence will be installed downgradient on the west, south, and east sides of the mud pit.

Drill Site F

Silt fence will be installed downgradient on the south side of the mud pit.

Mile Marker 8 Borrow Area

Silt fence will be installed neatly around the borrow area including the construction exit and access 

road.
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A.2.1.2.3 Diversion Berms

A diversion berm is a permanent barrier constructed to divert runoff.

Cannikin Site

Two 10-foot wide diversion berms will be installed at this site.  One berm is located north of 

Channel C2 and is approximately 50 feet long.  The second berm is approximately 295 feet long and 

located south of Channel C1.  Sheet No. 3, provided in Attachment A-1, shows the locations of the 

diversion berms. 

A.2.1.2.4 Drainage Channels

A drainage channel is a permanent sediment control device used to convey runoff without causing 

erosion.  Drainage channels constructed at each site will be stabilized with vegetative lining and their 

depth includes 6 inches of freeboard.  Drainage channels discharge through sediment traps, existing 

channels, or energy dissipaters to surrounding land outside the limits of disturbance.  Drainage 

channel calculations are documented in Attachment A-2.

Rifle Range Road Site

Two drainage channels will be installed at this site.  Channel RR1 is located south of the mud pit and 

flows northwest to southeast.  Channel RR2 flows south to north and is located west of the mud pit.  

Both channels are trapezoidal with side slopes of 3H to 1V and 2H to 1V; 2-foot wide bottom; and 

3-foot depth.  Sheet No. 1, provided in Attachment A-1, shows the locations of Channels RR1 and 

RR2.

Long Shot Site

One triangular drainage channel, Channel L1, which is 3 feet deep with 3H to 1V side slopes, will be 

installed at this site.  Channel L1 is located south of the mud pit and it flows from west to east.  Sheet 

No. 2, provided in Attachment A-1, shows the location of Channel L1.
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Cannikin Site

Two triangular drainage channels will be installed at this site.  Channel C1 is located south of the mud 

pit and Channel C2 is located north of the mud pit.  Both channels will be 2 feet deep with 3H to 

1V side slopes and will flow west to east.  Sheet No. 3, provided in Attachment A-1, shows the 

locations of Channels C1 and C2.

Drill Site D

There will be five drainage channels installed at Drill Site D.  Channel D1 is a triangular channel 

located north of the mud pit, with 3H to 1V side slopes and a depth greater than or equal to 5 feet.  

Channel D2 is a trapezoidal channel approximately 2 feet deep, collecting runoff from the center of 

the north portion of the mud pit.  Channel D2 has a 5-foot bottom and 3H to 1V side slopes.  

Channels D1 and D2 outlet into Channel D3 located west of the mud pit.  In addition to collecting the 

flows from Channels D1 and D2, Channel D3 collects runoff from the west portion of the mud pit.  

Channel D3 is a triangular channel with 3H to 1V side slopes and a depth greater than or equal to 

5 feet.  The flow from Channel D3 discharges into the Sediment Trap D-1.  Channel D4 is a triangular 

channel with 3H to 1V side slopes and a depth of 2 feet.  Channel D4 outlets into an existing channel.  

Channel D5 is a trapezoidal channel approximately 2 feet deep collecting runoff from the center of 

the south portion of the mud pit.  Channel D5 has a 5-foot bottom, 3H to 1V side slopes, and outlets 

through an energy dissipater to surrounding land outside the limits of disturbance.  Sheet No. 5, 

provided in Attachment A-1, shows the locations of Channels D1 through D5.

Drill Site E

Two triangular channels, with 3H to 1V side slopes, will be installed at Drill Site E.  Channel E1, 

located east of the mud pit, travels from north to south and has a depth of 3 feet.  Channel E2 is 

1.5 feet deep and is located west of the mud pit, with its flow traveling north to south.  Sheet No. 7, 

provided in Attachment A-1, shows the locations of Channels E1 and E2.

Drill Site F

Two triangular channels will be installed north of the mud pit at Drill Site F.  Channel F1 will flow 

from west to east, while Channel F2 will flow from east to west.  Both channels will be 2 feet deep 
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with 3H to 1V side slopes.  Sheet No. 8, provided in Attachment A-1, shows the locations of 

Channels F1 and F2.

A.2.1.2.5 Sediment Trap

A sediment trap is a temporary sediment control device consisting of excavated and/or compacted 

berms and a stone outlet/spillway for drainage areas measuring between 1 and 10 acres.  A sediment 

trap allows suspended sediment to settle out before runoff is passed on to surrounding land.

Drill Site D

Sediment Trap D-1 is located in the southwest corner of Drill Site D.  This trap collects discharge 

from Channel D3 and runoff from the southern portion of the mud pit closure.  The sediment trap is 

approximately 75 feet long by 25 feet wide with 3H to 1V side slopes.  Flow is discharged over a weir 

and through an energy dissipater to surrounding land outside of the limits of disturbance.  Sheet 

No. 5, provided in Attachment A-1, shows the location of the sediment trap.  Sediment trap sizing 

calculations are documented in Attachment A-2. 

A.2.1.2.6 Energy Dissipaters

An energy dissipater is a sediment control device consisting of riprap that is placed in the path of 

concentrated storm water flow to reduce water velocity before the flow is discharged to surrounding 

land.  Energy dissipaters will be installed at the outlets of Channels RR1, RR2, L1, C1, C2, D5, E1, 

E2, and F1, and the sediment trap weir to reduce erosion and scouring.  At a minimum, the riprap 

shall be placed across the entire channel width and shall extend a length of 10 feet.  Energy dissipaters 

are shown on Sheet Nos. 1, 2, 3, 5, 7, and 8 provided in Attachment A-1.  Energy dissipation 

calculations performed are documented in Attachment A-2.  

A.2.1.2.7 Straw Bale Check Dam

A straw bale check dam is a temporary sediment control device consisting of a single row of straw 

bales placed lengthwise, oriented perpendicular to the flowline of the channel.  The check dam will be 

utilized for drainage areas with no greater than 1/4 acre of contributing watershed per 100 feet of 

barrier length.
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Long Shot Site

Three check dams will be installed in Channel L1 approximately 100 feet apart from each other.  

Sheet No. 2, provided in Attachment A-1, shows check dam locations.

Drill Site D

Four check dams will be installed at 30-foot spacing in Channels D2 and D5.  Channel D4 will have 

5 check dams installed at 30-foot spacings.  Sheet No. 5, provided in Attachment A-1, shows check 

dam locations.

A.2.2 Storm Water Management Controls

Storm water management controls are constructed to prevent or control pollution of storm water 

during and after construction.  For this project, these storm water management controls are addressed 

in two categories:  (1) controls within mud pits and (2) controls outside mud pits.

A.2.2.1 Controls Within Mud Pits

Storm water management controls within the mud pits will include pumping, treating, and 

discharging of water.  Standing water will be pumped from the mud pits and discharged through an 

energy dissipater to surrounding land outside the limits of disturbance until a sheen develops over the 

water surface or until the water level reaches a depth of 2 feet above the drilling mud.  Once a sheen 

develops at the water surface or the water depth reaches within 2 feet of the drilling mud, the water 

will be treated by flocculation and carbon absorption prior to being discharged.  After treatment, the 

water will be pumped and discharged through an energy dissipater to surrounding land outside the 

limits of disturbance at all sites except for Drill Site D.  At Drill Site D, the treated water will be 

pumped and discharged through the sediment trap.  All discharges of treated storm water from the 

sites will be in accordance with the State of Alaska General Waste Water Discharge Permit.  

A.2.2.2 Controls Outside Mud Pits

Storm water management controls outside the mud pits include drainage channels, a sediment trap, 

and energy dissipaters.  Information regarding these controls are presented in Section A.2.1.2.
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A.3.0 Sequence of Construction

This sequence of construction (SOC) lists the major activities for work located on Amchitka Island, 

Alaska, at each of the sites:

A. Construct access roads and construction exit at each site.

B. Install silt fence at each site prior to starting earthwork activities.

C. Clear and grub at each site to the outline of the limits of grading.

D. Install drainage channels, straw bale check dams, and energy dissipaters.

E. Construct sediment trap.

F. Demolish and remove portions of the existing pipes, culverts, and boardwalks.

G. Remove and treat existing water within mud pits prior to discharge.

H. Solidify existing drilling mud with on-site excavated material and borrow material, including 
the solidification, removal, and relocation of the drilling mud from the South Exploratory 
Hole pond to the North Exploratory Hole pond at the Cannikin site.

I. Place intermediate cover over solidified mud pits.

J. Place geomembrane over intermediate cover.

K. Place protective cover over geomembrane.

L. Place soil cover over protective cover.

M. Grade and maintain borrow areas.

N. Place vegetated layer over closed mud pits and borrow areas and revegetate.

O. Install erosion control mat.
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A.4.0 Inspection and Maintenance Plan

This section discusses the general inspection, maintenance, and record keeping for proper 

implementation of the SWPP Plan during construction.  Because the island is in a remote location and 

uninhabited, no inspection or maintenance is planned after construction.  The sites will be inspected 

periodically by USFWS personnel.

A.4.1 Inspection/Maintenance

Erosion and sediment control structures shall be inspected during construction once per week or 

within 24 hours of a rainfall event of 0.5 inches or greater.  Any required repairs of the control 

structures shall be made as soon as possible.  The following sections give specific inspection and 

maintenance requirements for the individual controls.

A.4.1.1 Construction Exit

Each construction exit shall be maintained in a condition that will prevent tracking or flow of mud 

outside of the site.  Pads shall be dressed with 2-inch stone when they become laden with sediment.

Fencing shall be installed to prohibit vehicles from exiting the site at points other than the stabilized 

construction exit.

A.4.1.2 Erosion Control Matting

Repairs shall be made to damaged erosion control mats or tie-down material, as required.

A.4.1.3 Dust Control

Site access roads, mud pit areas, and borrow areas will be watered, as necessary, to keep dust to a 

minimum.

A.4.1.4 Silt Fence

Repairs shall be made as soon as possible to damaged portions of the silt fence.  Sediment shall be 

removed if it reaches a depth of 6 inches during construction.  Checks for clogging on the uphill side 
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of the silt fence shall be made.  If clogging occurs, the trapped sediment shall be removed and/or the 

silt fence replaced to avoid channelization of flow parallel to the fence.

A.4.1.5 Diversion Berms

Diversion berms shall be checked for erosion.  If erosion occurs, additional vegetation and an erosion 

control mat shall be added.  Riprap protection may be added if necessary.

A.4.1.6 Drainage Channels

Drainage channels shall be checked for erosion of the vegetative lining.  If minor erosion occurs, 

additional vegetation and an erosion control mat should be added to the channel bed.  If major erosion 

occurs, riprap protection should be installed at the eroded areas in the channel bed.

A.4.1.7 Sediment Trap

Damage to the sediment trap embankments or slopes shall be repaired as soon as possible.  Sediment 

shall be removed from the trap during construction if it reaches one-half the storage depth of the trap.  

Sediment traps shall be drained regularly during construction to prepare for future storms.

A.4.1.8 Energy Dissipaters

Pore spaces of the riprap energy dissipaters shall be checked for sediment.  If they are filled with 

sediment, additional riprap shall be installed.  If erosion of the energy dissipaters occurs, larger riprap 

shall be installed to a greater depth.

A.4.1.9 Straw Bale Check Dams

During inspection of the straw bale check dams, close attention shall be paid to repaired bales, and 

areas where erosion may occur.  Straw bales shall be promptly repaired or replaced as needed.  

Sediment deposits shall be removed during construction if deposits reach approximately one-half the 

height of the barrier or one foot, whichever is less.
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 logs.  
Check dams may be removed at the completion of construction or at the direction of the DOE Project 

Engineer (DOE PE).  Sediment deposits or channel erosion that exist after the bales are removed shall 

be dressed to conform to the final grade.

A.4.2 Record Keeping

Records generated during the performance of project activities will be retained and managed in a 

central on-site location.  At the end of the project, or on a periodic basis, records will be submitted to 

a central filing system for long-term storage.  The central filing system will be controlled and will 

provide a suitable environment to minimize deterioration, tampering, damage, or loss.  If working 

copies of records are desired for an extended period, then photocopies of the original document will 

be made for such use.  Inspections will be documented on the Quality Control Engineer’s daily

Photographs of the structures taken during inspections will be kept in the photo log.
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A.5.0 Certification and Notification

Certification and notification requirements of the SWPPP are described below.

A.5.1 Certification

The SWPPP shall be signed and certified by an authorized representative upon completion of the final 

plan.  See Attachment A-3 for the Pollution Prevention Plan Certification form.

A Contractor’s Certification form must be signed by all Contractors working on the site.  See 

Attachment A-3 for this form.

A.5.2 Notification

This work shall be performed under the EPA NPDES construction general permit, dated 

February 1998, for storm water discharges associated with construction activity disturbing mor

five acres.  Use of this permit requires a 30-day advance review of the SWPPP by ADEC and a

advance notice of intent to EPA before construction begins.  The notification of termination wil

be provided to the EPA and ADEC after the disturbed areas have been reseeded and construc

activities are complete.
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Attachment A-3

Pollution Prevention Plan Certification,
Notice of Termination Certification,

and
Contractor’s Certification Form

(2 Pages)



   

  

POLLUTION PREVENTION PLAN CERTIFICATION

“I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gathered and evaluated the information submitted.  Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete.  I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations.”

Date:                                      

Signed:                                                                  

Printed:                                                                  

NOTICE OF TERMINATION CERTIFICATION

“I certify under penalty of law that all storm water discharges associated with industrial
activity from the identified facility that authorized by a general permit have been eliminated or
that I am no longer the operator of the facility or construction site.  I understand that by
submitting this notice of termination, I am no longer authorized to discharge storm water
associated with industrial activity under this general permit, and that discharging pollutants in
storm water associated with industrial activity to waters of the United States is unlawful
under the Clean Water Act where the discharge is not authorized by a NPDES permit.  I also
understand that the submittal of this Notice of Termination does not release an operator from
liability for any violations of this permit or the Clean Water Act.”

Date:                                      

Signed:                                                                  

Printed:                                                                  



CONTRACTOR’S CERTIFICATION

“I certify under penalty of law that I understand the terms and conditions of the general
National Pollutant Discharge Elimination System (NPDES) permit that authorizes the storm
water discharges associated with industrial activity from the construction site identified as
part of this certification.”

Date:                         

Signed:                                                      

Printed:                                                      

Company Name:                                                                             

Company Address:                                                                          

Responsible for:                                                                               

Date:                         

Signed:                                                      

Printed:                                                      

Company Name:                                                                             

Company Address:                                                                          

Responsible for:                                                                               

Date:                         

Signed:                                                      

Printed:                                                      

Company Name:                                                                             

Company Address:                                                                          

Responsible for:                                                                               



Attachment A-4

NPDES General Permit for Storm Water
Discharges from Construction Activities

(20 Pages)











































Appendix B

Construction Quality Control Plan
Amchitka Island Mud Pit Closure
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B.1.0 Use and Application of Plan

This Construction Quality Control (CQC) Plan (Plan) has been prepared to address construction 

materials and quality assurance/quality control procedures to be implemented during mud pit 

closures, hot mix plant closure, and monitoring well abandonment activities at the U.S. Department 

of Energy (DOE) sites located on Amchitka Island, Alaska.  This Plan has been developed using the 

design drawings and the technical specifications, and is to be used in conjunction with these 

documents.  If any discrepancies between the Plan and the above-referenced documents arise, the 

contract documents shall supersede this Plan.

B.1.1 Selection and Testing of Soils and Aggregates

The Plan shall be used to confirm soil and aggregate material quality and installation.  The selection 

of soils and aggregates shall be based on the contract documents.  Design requirement tables 

summarizing the testing requirements of soils and aggregates are located in Attachment B-2.

B.1.2 Selection and Testing of Geosynthetics

The Plan shall be used to confirm geosynthetic material quality and installation.  The geosynthetic 

materials shall be selected to satisfy the specified requirements.  Design requirement tables were 

prepared for all permitted geosynthetic components.  These design requirement tables are included in 

Attachment B-2 of this Plan and shall be used to verify that the proposed material satisfies the 

specified requirements.



Amchitka RA Work Plan
Appendix B
Revision:  1
Date:  04/09/2001
Page B-2 of B-42

ld and 
B.2.0 General

This Plan presents the QC requirements associated with the construction of the mud pit caps, surface 

water management systems, as well as the treatment of potentially contaminated water within the 

mud pits.  It also presents QC activities associated with the hot mix plant closure and monitoring well 

abandonment.  This Plan addresses the inspection and documentation procedures that shall be utilized 

before, during, and after construction to provide assurance, with a reasonable degree of certainty, that 

the remedial action meets the specifications.

This Plan describes the following:

• Sampling and testing procedures (both geotechnical and chemical) to be used in the fie
in the laboratory

• Testing frequency

• Sampling parameters and sample locations

• Material specifications

• Procedures to be followed if a test fails

• The management structure, experience, and training of the testing personnel

• Contingency plan for anticipated construction difficulties
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B.3.0 Responsible Parties and Lines of Communication

The general responsibilities and authorities of each of these parties, as well as the lines of 

communication, are described in the following paragraphs.

B.3.1 Responsibility and Authority

The principal parties involved in the Construction Quality Control (CQC) process include the 

Regulatory Agency, the DOE, the DOE’s Project Engineer (DOE PE), the Contractor, the 

Geosynthetics CQC Laboratory, the Geosynthetics Manufacturer(s), the Geomembrane Instal

Surveyor, and the Analytical Laboratory.  The responsibility and/or authority of a given party m

modified or expanded, as dictated by specific project needs prior to commencement of work.

B.3.1.1 Regulatory Agency

The ADEC Contaminated Sites Group provides acceptance of the remedial activities after revi

the as-built data.

B.3.1.2 Department of Energy

The DOE has responsibility for all aspects of the project and has final authority.

B.3.1.3 Department of Energy’s Project Engineer

The DOE PE shall be a representative of a qualified firm contractor to the DOE with experience in 

construction quality assurance and quality control, particularly on projects involving similar facets as 

the project to be completed.  The DOE PE reports directly to the DOE Task Manager, and is 

responsible to confirm that the contract documents are followed for all aspects of the closure 

activities.  The DOE PE will be on site and supported by CQC monitoring personnel, the specific 

number of which are determined by the workload.  The DOE PE shall designate a Certifying 

Engineer, who shall be a Professional Engineer registered in the State of Alaska.  The Certifying 

Engineer shall be responsible for the CQC personnel and their activities, as well as the preparation of 

a report to certify that the project has been constructed in substantial compliance with the Plan.  The 

DOE PE shall be capable of assigning technically qualified personnel to the project, including an 
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on-site Lead CQC Monitor and additional CQC Monitors, as needed.  The DOE PE may utilize 

multiple Lead CQC Monitors such that each Lead CQC Monitor may be brought on site when project 

tasks are being performed for which the Lead CQC Monitor is experienced or specifically trained.  

The person designated as the Lead CQC Monitor shall possess a thorough knowledge of all aspects of 

earthwork and geosynthetic construction.  CQC Monitors shall be specifically trained in quality 

assurance of geosynthetics, earthwork, and other construction materials and techniques related to the 

project.

In general, the responsibilities and authorities of the DOE PE shall include:

• Possessing a complete understanding of the contract documents

• Scheduling, coordinating, and performing CQC activities

• Performing independent on-site observation of the work in progress to assess complianc
the Plan and contract documents

• Recognizing and reporting deviations from the Plan and/or contract documents to the 
Contractor and DOE

• Verifying that testing equipment meets testing and calibration requirements, and that tes
conducted according to standardized procedures defined in the Plan

• Recording and maintaining test data accurately

• Identifying CQC-tested work that should be accepted, rejected, or further evaluated

• Verifying that corrective measures are implemented

• Documenting and reporting CQC activities

• Collecting data needed for record documentation

• Maintaining open lines of communication with other parties involved in the construction

• Providing final authority for acceptance of construction

B.3.1.4 Contractor

The Contractor is responsible for all activities as defined by the contract documents.  These ac

may include:  planning activities, construction of sedimentation and erosion control facilities, 
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treatment of potentially contaminated water, solidification of drilling mud, placement of cover soils, 

installation of a geomembrane cover, and other related work items.  It is the responsibility of the 

Contractor to supply labor, material, and equipment necessary to perform the work in accordance 

with the contract documents and this Plan.

B.3.1.5 Geosynthetics CQC Laboratory

The Geosynthetics CQC Laboratory staff shall be experienced in performing laboratory tests to 

determine geosynthetics characteristics as required by this Plan.  The Geosynthetics CQC Laboratory 

shall demonstrate that it follows the standard test methods listed in the Plan and maintains the 

appropriate, calibrated equipment to perform the tests.  The Geosynthetics CQC Laboratory is 

responsible for performing the laboratory testing required by the Plan to determine specific 

characteristics of the geosynthetics.  The Geosynthetics CQC Laboratory is also responsible for 

providing adequate documentation of analytical results, test methods followed, and testing equipment 

used.  The Geosynthetics CQC Laboratory will provide conformance data on the geosynthetics for 

DOE PE review prior to delivery.  The laboratory may be owned by the Geosynthetics Manufacturer 

or the Geomembrane Installer.

B.3.1.6 Geosynthetics Manufacturer

The Geosynthetics Manufacturer(s) shall be able to provide sufficient production capacity and 

experience to meet the requirements of the contract documents.  The Geosynthetics Manufacturer(s) 

is responsible for the production of geosynthetics that meet the requirements of the Plan.  The 

Geosynthetics Manufacturer is also responsible for providing adequate documentation regarding the 

characteristics of the resin, the characteristics of the finished product, the testing performed to 

determine the characteristics, and the quality control measures taken during manufacturing.  The 

Geosynthetics Manufacturer is also responsible for providing the manufacturer’s warranty on a

geosynthetics.

B.3.1.7 Geomembrane Installer

The Geomembrane Installer(s) shall be trained and qualified as required in the contract docum

Prior to mobilization, the Geomembrane Installer shall provide the DOE PE with information 

demonstrating qualifications as required by this Plan.  The Geomembrane Installer shall provid
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DOE PE with a list of proposed seaming personnel and their professional resumes.  The DOE PE 

shall review these certificates for adequacy.  Proposed seaming personnel which do not meet the 

requirements of the contract documents shall not be accepted by the DOE PE.  The Geomembrane 

Installer may designate one representative as a Superintendent, who will represent the Installer on site 

and at site meetings.  The Superintendent shall be qualified by experience and must also exhibit good 

management skills.  The Superintendent or designee shall be on site at all times during all 

geomembrane deployment and seaming activities.  In addition, the Geomembrane Installer shall have 

at least one Seamer, who shall not be the Superintendent, that shall have a minimum of 

1,000,000 square feet (ft2) of field-seaming experience, and be experienced with extrusion welding, 

fusion welding, and welding in both hot and cold weather.  If qualified, the Contractor may also act as 

the Geomembrane Installer.

Prior to installation, the Geomembrane Installer is responsible for the preparation of the panel layout 

drawing identifying fabricated and field seams including dimensions and details.  The Geomembrane 

Installer is responsible for performing the quality control testing and providing quality control 

documentation of all installation activities.  The DOE PE will oversee and approve all testing 

performed by the Geomembrane Installer.  Upon completion of the installation, the Geomembrane 

Installer shall provide the geomembrane installation certification and the installation warranty to the 

DOE.

B.3.1.8 Surveyor

The Surveyor is a firm or person, retained by the Contractor, responsible for delineating and 

documenting all lines and grades associated with construction of the mud pit caps.  All survey work 

shall be overseen by a Surveyor licensed in the State of Alaska.  Surveying activities include 

surveying of all construction grades including, but not limited to, the top of stabilized mud, 

intermediate cover, geomembrane cover components (i.e., field seams, test locations), protective 

cover, soil cover, and vegetative layer.  Additionally, the Surveyor will provide original ground 

surveys and final surveys at all the borrow areas.  The Surveyor is also responsible for preparation of 

the construction as-built drawings, sealed by a Surveyor licensed in the State of Alaska, which 

include plan views of constructed components and cross sections necessary to estimate quantities of 

construction materials for payment. 



Amchitka RA Work Plan
Appendix B
Revision:  1
Date:  04/09/2001
Page B-7 of B-42

of the 

on an 

es to be 

g these 
B.3.2 Project Communication

To achieve a high degree of quality during installation, clear, open channels of communication are 

essential.  The following meetings should be held, when appropriate.

B.3.2.1 Preinstallation Meeting

A Preinstallation Meeting shall be held one day prior to commencing a new definable feature of work.  

Preinstallation Meetings should be held for the following features:

• Erosion and sediment control installation
• Earthwork activities
• Water treatment plant start up
• Drilling mud solidification
• Geomembrane deployment
• Intermediate cover, protective cover, soil cover, and vegetative layer placement
• Site restoration activities

Additional features may be added, as required.

At a minimum, these meetings shall be attended by the DOE PE, the Contractor, and the 

Subcontractor (if any) performing the work.  The purpose of this meeting is to:

• Define responsibilities of each party
• Establish lines of authority
• Establish CQC procedures
• Define the method of acceptance of the completed product
• Review schedules
• Review safety procedures

The DOE PE shall take records of the meeting and minutes will be distributed within 48 hours 

completion of the meeting.

B.3.2.2 Daily Meetings

A daily meeting may be held between the DOE PE, the Contractor, and other involved parties 

as-needed basis.  Those attending will discuss, plan, and coordinate the work and CQC activiti

completed that day.  These meetings may be held informally, and meeting minutes summarizin

meetings are not necessary.
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B.3.2.3 Progress Meetings

Progress meetings may be held between the DOE, the DOE PE, and the Contractor approximately 

one per week or on an as-needed basis.  Those attending will discuss current progress, planned 

activities for the next week, and new business or revisions to the work.  The DOE PE will log 

problems, decisions, or questions arising at this meeting.  Minutes of the meeting shall be taken by the 

DOE PE and shall be transmitted to all parties within 48 hours of the meeting.

B.3.2.4 Problem or Work Deficiency Meetings

A special meeting shall be held in the event that a problem or deficiency, which would impact the 

construction quality and/or schedule, is present or likely to occur.  At a minimum, the meeting shall 

be attended by the Contractor, the DOE PE, and the Geomembrane Installer.  Other entities shall be 

included, as appropriate.  The DOE shall be notified prior to the meeting and will be invited to attend.  

The purpose of the meeting is to define and resolve the problem or work deficiency as follows:

• Define and discuss the problem or deficiency
• Review alternative solutions
• Implement an action plan to resolve the problem or deficiency

The DOE PE shall take records of the meeting, and minutes shall be transmitted to all parties 

48 hours of the completion of the meeting.
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B.4.0 Mud Pit Closures

This section of the Plan addresses the activities related to the closure of each mud pit.  These activities 

will include the following:

• Fill placement
• Compacted fill placement
• Drilling mud solidification
• Intermediate cover placement
• Geomembrane cover installation
• Protective cover placement
• Soil cover placement
• Vegetative layer placement

B.4.1 Fill

The soils for fill shall meet requirements for material characteristics and construction quality lis

Table B.2-1 of Attachment B-2.  Laboratory testing of the borrow areas was previously complete

during the field investigation to verify that the proposed borrow area soils meet the specificatio

fill.  On-site visual inspections and classifications of the borrow area soils will be performed by

DOE PE.  These visual inspections are extremely important to verify that the material property

requirements of the fill are met, and to monitor the consistency of these materials.  Throughou

construction, on-site QC testing shall be performed at specified intervals to ensure that the fill 

the requirements of this Plan and to verify the visual inspections/classifications.

B.4.1.1 Test Methods and Sampling Requirements

Table B.2-1 (Attachment B-2) presents the QC test methods and minimum test frequencies that 

be used to characterize and evaluate the construction quality of the soils for fill.  The tests sha

conducted in accordance with the current versions of the corresponding standard methods ref

B.4.1.2 Fill - General Requirements

Fill shall consist of relatively homogeneous, cohesive or cohesionless soils, free of rock particl

greater than four inches in size, frozen material, organic material, and other foreign debris.  Sa

shall be obtained from within the identified soil borrow area and tested as indicated in Table B.
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Attachment B-2.  This table contains information regarding the tests to be performed, frequencies, 

sample size, and acceptance criteria, and locations of where samples for the fill will be collected.

B.4.1.3 Construction Testing

Testing of fill material will be performed by the DOE PE during construction to determine if fill is 

being installed in accordance with the tests, test frequencies, and acceptance criteria established in 

Table B.2-1 of Attachment B-2.  Testing to be performed during construction shall include visual 

inspections of the soil placement and compaction and lift thickness verification.

B.4.2 Compacted Fill

The soils for compacted fill shall meet requirements for material characteristics and construction 

quality listed in Table B.2-1 of Attachment B-2.  Laboratory testing of the borrow areas was 

previously completed during the field investigation to verify that the proposed borrow area soils meet 

the specifications for compacted fill.  On-site visual inspections and classifications of the borrow area 

soils will be performed by the DOE PE.  These visual inspections are extremely important to verify 

that the material property requirements of the compacted fill are met and to monitor the consistency 

of these materials.  Throughout construction, on-site compaction testing shall be performed at 

specified intervals by the Contractor and approved by the DOE PE to ensure that the compacted fill 

meets the requirements of this Plan and to verify the visual inspections/classifications.

B.4.2.1 Test Methods and Sampling Requirements

Table B.2-1 (Attachment B-2) presents the test methods and minimum test frequencies that shall be 

used to characterize and evaluate the construction quality of the soils for compacted fill.  The tests 

shall be conducted in accordance with the current versions of the corresponding standard methods 

referenced by the contractor and approved by the DOE PE.

B.4.2.2 Compacted Fill - General Requirements

The compacted fill shall consist of relatively homogeneous, cohesive or cohesionless, soils free of 

rock particles greater than four inches in size, frozen material, organic material, and other foreign 

debris.  Samples shall be obtained from within the identified soil borrow area and tested as indicated 
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in Table B.2-1 of Attachment B-2.  This table contains information regarding the tests to be 

performed, frequencies, sample size, acceptance criteria, and locations of where samples for the 

intermediate cover will be collected.

B.4.2.3 Construction Testing

Testing will be performed by the DOE PE during construction to determine if the compacted fill is 

being installed in accordance with the tests, test frequencies, and acceptance criteria established in 

Table B.2-1 of Attachment B-2.  Testing to be performed during construction shall include visual 

inspections of the soil placement, and compaction and lift thickness verification.

B.4.3 Solidified Drilling Mud

The drilling mud will be solidified with on-site material excavated from the borrow areas at a ratio of 

four parts solidification soils to one part drilling mud by weight by mixing with conventional 

construction equipment.

B.4.3.1 Solidification Soils - General Requirements

The solidification soils shall consist of relatively homogeneous, cohesionless soils free of rock 

particles greater than six inches in size, frozen material, organic material, and other foreign debris. 

B.4.3.2 Solidification Testing

A visual inspection will be done to confirm that a homogenous mixture is obtained.  To ensure that 

the mixture is of proper consistency, in-place density testing by ASTM D2922 and ASTM D3017 will 

be done at an approximate frequency of 1 test per 1,000 cubic yards of solidification soils delivered to 

the site.  This testing will be used to monitor the progression of the solidification process and the 

consistency of the solidified mud.  The testing requirements and methodology are presented in 

Table B.2-1 of Attachment B-2.

B.4.4 Intermediate Cover

Intermediate cover will consist of a 12-inch thick layer of compacted soil.  The soils for the 

intermediate cover shall meet requirements for material characteristics and construction quality listed 
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in Table B.2-1 of Attachment B-2.  On-site visual inspections and classifications of the borrow area 

soils will be performed by the DOE PE.  These visual inspections are extremely important to verify 

that the material property requirements of the intermediate cover are met, and to monitor the 

consistency of these materials.  Throughout construction, on-site QC testing shall be performed at 

specified intervals to ensure that the intermediate cover meets the requirements of this Plan and to 

verify the visual inspections/classifications.

B.4.4.1 Test Methods and Sampling Requirements

Table B.2-1 within Attachment B-2 presents the laboratory and field test methods and minimum test 

frequencies that shall be used to characterize and evaluate the construction quality of the soils for 

intermediate cover.  The tests shall be conducted in accordance with the current versions of the 

corresponding standard methods referenced. 

B.4.4.2 Intermediate Cover - General Requirements

The intermediate cover shall consist of relatively homogeneous, cohesive or cohesionless soils, free 

of rock particles greater than one inch in size, frozen material, organic material, and other foreign 

debris.  Samples shall be obtained from within the identified soil borrow area and tested as indicated 

in Table B.2-1 of Attachment B-2.  This table contains information regarding the tests to be 

performed, frequencies, and acceptance criteria.

B.4.4.3 Construction Testing

Testing will be performed by the DOE PE during construction to determine if intermediate cover is 

being installed in accordance with the tests, test frequencies, and acceptance criteria established in 

Table B.2-1 of Attachment B-2.  Testing to be performed during construction shall include visual 

inspections of the soil placement, and compaction and lift thickness verification.

B.4.5 Geomembrane

Following selection of the Geosynthetics Manufacturer, the manufacture, shipment, and installation 

of geosynthetics shall be conducted in accordance with the conformance test tables included in 

Attachment B-2.  Throughout this section, laboratory and field tests will be referred to by name.  
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Table B.2-2 and Table B.2-3 in Attachment B-2 outline each proposed geosynthetics test, 

corresponding methodology, and lists the corresponding required testing values for each test.  The 

DOE PE shall document the inventory, testing, and placement of all geosynthetics.  The flexible 

membrane liner shall be comprised of a 30-mil liner for the composite cap system.

B.4.5.1 Manufacture, Shipment and Handling, and Storage

The following text addresses the activities associated with the manufacture, shipment, handling, and 

delivery of the geomembrane to the site, conformance testing of the delivered geomembrane, and the 

storage of the geomembrane prior to installation.

B.4.5.1.1 Manufacture of Geomembrane

Prior to shipping any material, the Geomembrane Manufacturer shall provide documentation that the 

material meets the requirements of the specifications, and that adequate quality control measures have 

been implemented during the manufacturing process.

Resin Quality.  The raw material shall be first quality, with no reclaimed polymers or other materials.  

Documentation of resins shall be provided for material traceability.

Certification of Property Values.  In addition to information regarding the raw material, the 

Geomembrane Manufacturer shall provide the DOE PE with the following prior to shipment of the 

geomembrane:

• Manufacturer certification values for all test properties presented in Table B.2-2 of 
Attachment B-2 for the 30-mil geomembrane

• A list of quantities and description of material other than the base polymer which compr
the geomembrane

The DOE PE shall compare the property values provided by and certified by the Geomembran

Manufacturer with those listed in Table B.2-2 to verify the material meets the specifications.

Quality Control Certificates.  Prior to shipment, the Geomembrane Manufacturer shall provide t

DOE PE with quality control certificates for the geomembrane.  A responsible party employed b
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Geomembrane Manufacturer will sign the quality control certificates.  The quality control certificate 

will include:

• Roll or pallet numbers and identification
• Sampling procedures and results of quality control tests

The Geomembrane Manufacturer shall be required to perform and document, at a minimum, t

testing scope presented in Table B.2-2 included in Attachment B-2.

The DOE PE shall:

• Verify that quality control certificates have been provided at the frequency defined by th
Manufacturer QC Test Frequency specified within the conformance tables included in 
Attachment B-2.

• Review the quality control certificates to document that the testing methodology and res
values comply with the requirements specified within the conformance tables included i
Attachment B-2.

• Approve rolls or pallets of geomembrance meeting the requirements.

• Disapprove rolls or pallets of geomembrane failing to meet the requirements.

B.4.5.1.2 Shipment and Handling

Shipment of the geomembrane to the dock is the responsibility of the Geomembrane Manufact

Contractor.  Handling the geomembrane on site is the responsibility of the Geomembrane Inst

and/or Contractor.  All labels identifying rolls/pallets shall be weatherproof and securely attach

The DOE PE shall observe that:

• Handling equipment used on site pose minimal risk of damage to the geomembrane
• Personnel handle the geomembrane with care

Upon delivery to the island, the Installer and the DOE PE shall conduct a surface inspection of

exposed geomembrane rolls/pallets for defects, damage, and labeling.  This examination shal
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conducted without unrolling rolls, unless defects or damages are found or suspected.  The DOE PE 

will indicate to the Contractor:

• Rolls/pallets, or portions thereof, that should be rejected and removed from the site bec
they have severe flaws

• Rolls/pallets that have minor repairable flaws

• Rolls/pallets that do not have proper identification

Rolls/pallets without proper identification shall be noted by the DOE PE and shall be rejected u

proper identification is obtained.

B.4.5.1.3 Storage

The Contractor shall be responsible for the on-site storage of the geomembrane.  Storage spac

protect the geomembrane from passage of vehicles, water, and weather.

The DOE PE shall document that storage of the geomembrane provides adequate protection a

dirt, shock, and other sources of damage.

B.4.5.2 Geomembrane Installation

The installation of the geomembrane involves three primary tasks:  earthwork, placement of 

geomembrane field panels, and seaming of the field panels.

B.4.5.2.1 Underlying Earthwork

The earthwork immediately beneath the geomembrane and proper anchoring are crucial to the

performance of the geomembrane.  Earthwork construction activities shall be performed by the

Contractor and closely monitored for acceptance by the DOE PE.

The DOE PE shall document for acceptance that:

• A qualified Surveyor has verified lines and grades
• The requirements of the Plan are satisfied
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The Geomembrane Installer shall certify in writing that the surface on which the geomembrane will 

be installed (intermediate cover) is acceptable.  The certification shall be given by the Geomembrane 

Installer to the DOE PE prior to commencement of geomembrane installation in the area under 

construction.  The Contractor will be given a copy of this certificate by the DOE PE.

B.4.5.2.2 Geomembrane Placement

The placement of geomembrane field panels is the responsibility of the Geomembrane Installer and 

shall be performed in accordance with the following.

Panel Layout.  On or before a Preinstallation Meeting, the Geomembrane Installer shall provide the 

Contractor and the DOE PE with a drawing of the mud pit to be capped, showing expected seams 

(panel layout drawing).  The DOE PE shall review the panel layout drawing and verify that it is 

consistent with the accepted state of practice and the Plan.  It is beneficial to "shingle" panel overlaps 

in the downward direction to facilitate drainage in the event of precipitation.  It is also beneficial to 

proceed in the direction of prevailing winds.

To the extent possible, geomembrane panel seams should be oriented parallel to the line of maximum 

slope (i.e., placed along the length of the slope, not perpendicular to it).  In corners and odd-shaped 

geometric locations, the number of seams should be minimized.  If it will be necessary to have 

horizontal seams, these seems shall be a minimum of five feet from the toe of the slope, crest of 

berms or benches, or areas of potential stress concentrations.  When a full panel does not extend five 

feet past the toe of slope, a cross seam may be welded provided the panel end is cut at an angle greater 

than forty-five degrees.

Field Panel Identification.  The DOE PE shall document that the Geomembrane Installer labels each 

field panel with a panel number consistent with the layout plan.  This panel number shall be agreed 

upon by the Contractor, Geomembrane Installer, and DOE PE.  It is the responsibility of the 

Geomembrane Installer and the DOE PE to document that each installed field panel can be traced 

back to the original roll number.  The panel number will be marked at a location agreed upon by the 

Geomembrane Installer and DOE PE at the Preinstallation Meeting.



Amchitka RA Work Plan
Appendix B
Revision:  1
Date:  04/09/2001
Page B-17 of B-42

y the 

 the 

her 

r the 

time 

riginal 

ility of 

rature 

s 

essive 

tor of 
The DOE PE shall establish a table or chart showing correspondence between geomembrane roll 

numbers and installed field panel numbers.  The field panel number will be used for all quality 

assurance records.

Location.  The DOE PE shall document that field panels are installed at the location indicated on the 

Geomembrane Installer’s panel layout drawing, as approved or modified.

Installation Schedule.  Field panels shall be placed one at a time, unless otherwise approved b

DOE PE.  If practical, each field panel shall be seamed after its placement in order to minimize

number of unseamed field panels exposed to weather.

Scheduling decisions will be made during installation, depending upon varying weather and ot

construction conditions.  In any event, the Geomembrane Installer shall be fully responsible fo

decision made regarding placement procedures.

The DOE PE shall record the panel number, original roll number, location, date of installation, 

of installation and ambient temperature of each field panel.

The DOE PE shall evaluate field changes by the Geomembrane Installer that may affect the o

schedule proposed by the Geomembrane Installer, and advise the Contractor on the acceptab

that change.

Weather Conditions.  Geomembrane panel installation shall not proceed when measured tempe

exceeds the constraints, as specified in Section B.4.5.2.3.  Deviations from this temperature criteria 

shall only occur when authorized by the DOE PE, based on passing test welds at temperature

identical or in excess of the anticipated temperature.  Geomembrane placement shall not be 

performed during rain, snow, fog conditions, in areas of ponded water, or in the presence of exc

winds.

The DOE PE shall document that the above conditions are fulfilled and shall inform the Contrac

any deviations from the accepted installation procedures.
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Geomembrane Anchor Trench.  Anchor trenches shall be excavated to the lines and widths shown 

on the contract drawings prior to geomembrane installation.  The DOE PE shall document that anchor 

trenches have been constructed according to the contract drawings.

Slightly rounded corners shall be provided along the trench length where the geomembrane enters the 

trench to avoid sharp bends that could increase geomembrane stress concentrations and, hence, 

damage the geomembrane.  Loose soil shall not underlie the geomembrane within the trench.  Panel 

seaming shall continue through the anchor trench.  Following the placement of each geosynthetic 

layer within the anchor trench, the Geomembrane Installer is responsible for temporary anchorage 

within the anchor trench.  Temporary anchorage shall be achieved with sandbags, rolls of 

geosynthetic material or other material that allows for removal from the trench for the placement of 

additional geosynthetic layers.  The Contractor is responsible for the placement and compaction of 

soil within the anchor trench as the permanent anchorage.

Method of Placement.  The following is the responsibility of the Geomembrane Installer, and the 

DOE PE shall document that these conditions are satisfied and acceptable:

• The geomembrane is not damaged by equipment through handling, traffic, excessive h
leakage of liquids, or other means

• The prepared soil surface underlying the geomembrane has not deteriorated since prev
acceptance and is still acceptable immediately prior to geomembrane installation

• Geosynthetic material immediately underlying a proposed geomembrane layer to be ins
is clean and free of debris

• Personnel working on the geomembrane do not smoke, wear damaging shoes, or enga
other activities that could damage the geomembrane

• The method and equipment utilized to deploy panels does not cause scratches or crimp
geomembrane and does not damage the subbase soil layer

• The method used to place the panels minimizes wrinkles (especially differential wrinkle
between adjacent panels)

• Adequate temporary loading and/or anchoring (e.g., sand bags, geosynthetic rolls), not
to damage the geomembrane, has been placed to prevent uplift by wind (in case of high
continuous loading [e.g., by adjacent sand bags] is recommended along the edges of p
minimize the risk of wind flow under the panels)
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• Adequate temporary loading along the back of all benches to minimize “trampolining” o
geomembrane due to thermal contraction

• Direct contact with the geomembrane is minimized (i.e., the geomembrane should be 
protected by a sacrificial layer of geomembrane or other suitable material in areas wher
excessive traffic may be expected)

The DOE PE shall inform the Contractor if the above conditions are not fulfilled.

Damage.  The DOE PE shall visually inspect each panel after placement and prior to, during, o

following seaming for damage.  The DOE PE shall advise the Contractor if any panels, or porti

panels, should be rejected, repaired, or accepted.  Damaged panels or portions of damaged pa

have been rejected shall be marked and their removal from the work area recorded by the DO

Repairs shall be made according to procedures described in Section B.4.5.3.

At a minimum, the DOE PE shall document that:

• The panel is placed in such a manner that it is unlikely to be further damaged

• Any tears, punctures, holes, thin spots, or similar defects are either marked for repair or
panel is rejected

B.4.5.2.3 Field Seaming

Field seaming is the responsibility of the Geomembrane Installer and shall be performed in 

accordance with the following:

Requirements of Personnel.  At the Preinstallation Meeting, the Geomembrane Installer will prov

the DOE PE with a list of proposed seaming personnel and their professional resumes.  This 

documentation will be reviewed and approved by the DOE PE.

Seaming Equipment and Products.  The approved processes for geomembrane field seaming ar

extrusion seaming and hot-air seaming (patches only).  The Geomembrane Installer shall sub

seaming equipment documentation to the DOE PE during the Preinstallation Meeting for appro
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The following conditions shall apply to the Geomembrane Installer.  The DOE PE shall document 

that these conditions are met:

• The Geomembrane Installer maintains a number of spare operable seaming devices th
approved for seaming by the DOE PE on site.

• Equipment used for seaming is not likely to damage the geomembrane.

• The electric generator is placed upon a smooth base and a rub sheet such that no dam
occurs to the geomembrane.

• A smooth insulating plate or fabric is placed beneath the hot seaming apparatus after us
placed on the geomembrane.

Fusion Process.  The fusion-seaming apparatus must be an automated mechanical device, equ

with gauges giving the applicable temperatures.  Pressure settings shall be verified by the 

Geomembrane Installer prior to each seaming period.

The Geomembrane Installer shall log ambient temperatures, air temperatures, and seaming a

temperatures, speeds, and pressures.

The Geomembrane Installer shall maintain at least one spare, operable seaming unit on site a

times.

Seam Preparation.  The following is the responsibility of the Installer; the DOE PE shall docume

that these conditions are met:

• Prior to seaming, the area to be seamed shall be clean and free of moisture, dust, dirt, 
greases, foreign material, and debris of any kind.  The geomembrane panels to be weld
together must be wiped with a clean cloth, brush, or other cleaning equipment just prior
seaming.

• A rub sheet must be used to protect the liner while cutting any materials.

• Seams are aligned with the fewest possible number of wrinkles and “fishmouths.”
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Weather Conditions for Seaming.  The required weather conditions for seaming are as follows:

• Unless authorized in writing by the DOE PE, no seaming shall be attempted at a tempe
above 104°F or below 32°F.

• The geomembrane shall be dry and protected from the wind.

The DOE PE shall document that these weather conditions are complied with, and will advise 

Contractor accordingly.

Overlapping and Temporary Bonding.  The following shall be the responsibility of the 

Geomembrane Installer and verified by the DOE PE:

• In general, geomembrane panels shall have a finished overlap of a minimum of 4 inche
both fusion seaming and hot air seaming (or otherwise specified by the manufacturer); 
sufficient overlap will be provided to perform peel tests on the seam.

• The procedure used to temporarily bond adjacent panels together shall not damage the
geomembrane (in particular, the temperature of hot air at the nozzle of any spot-seamin
apparatus will be controlled such that the geomembrane is not damaged).

Test Seam, Geomembrane Seaming.  Test seams shall be made on scrap pieces of geomembran

liner under the same weather and field conditions to be encountered during the seaming perio

document that seaming conditions and procedures are adequate and in accordance with the 

specifications in Attachment B-1.  Such test seams shall be made at least 2 times each day (at th

beginning of the day and at least 4 hours thereafter).  A test seam which passes QC testing sh

made for each seaming device and technician.  For fusion welding with a self-propelled machi

retest welding shall be required if any setting on the machine is varied from those used for the

preparation of the previous passing test seam.  With fusion welding, once a machine has a pas

weld, any qualified Welding Technician may utilize that machine.  A test seam shall also be ma

the event that the air temperature varies more than 20°F since the last passing test seam.  Test sea

shall be made under the same conditions as actual seams.  If the seaming apparatus is turned

any reason, a new passing test seam must be completed for that specific seaming apparatus.

The Geomembrane Installer shall provide the calibrated tensiometer required for field test seam

and peel testing.  The tensiometer shall be automatic and shall have a direct digital readout.  T
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tensiometer shall be calibrated at the site prior to use.  The Geomembrane Installer shall provide the 

DOE PE with the calibration certification.

Ten coupons, 1-inch (25-mm) wide each, shall be cut from the test seam sample by the Geomembrane 

Installer.  Five coupons shall be tested in shear and five in peel using a calibrated field tensiometer.  A 

passing welded seam is achieved in peel or shear when all five coupons meet the criteria presented in 

Table B.2-2 of Attachment B-2.

If a coupon fails, the entire operation shall be repeated.  If the additional coupon fails, the seaming 

apparatus and seamer shall not be accepted and shall not be used for seaming until the deficiencies are 

corrected and a successful, full test seam is achieved.

The DOE PE shall observe test seam procedures.  The remainder of the successful test seam sample 

shall be assigned a number and marked accordingly by the DOE PE, who will also log the date, hour, 

ambient temperature, number of seaming unit, name of seamer, and pass or fail description.  The 

remainder of the successful test seam sample shall be archived at the site.

General Seaming Procedure.  Unless otherwise specified, the general seaming procedure used by the 

Installer shall be as follows:

• While fusion seaming, a movable protective layer of plastic may be required to be place
directly below each overlap of geomembrane that is to be seamed.  This is to help preve
moisture buildup between the panels to be seamed.

• If required, a firm substrate will be provided by using a flat board or similar hard surface
directly under the seam overlap to achieve proper support.

• Wrinkles at the seam overlaps will be cut along the ridge of the wrinkle in order to achie
flat overlap.  Cut wrinkles will be seamed and any portion where the overlap is inadequ
will then be patched with an oval or round patch of the same geomembrane, extending 
minimum of 6 inches beyond the cut in all directions.

• The direction of seaming on slopes will be such that the flow of water over the geomem
is not hindered.
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• With respect to the anchor trench, seaming will extend to the outside edge of panels ins
within the anchor trench.

• All horizontal seams will be welded using fusion devices.

The DOE PE shall document that the above seaming procedures are followed and shall inform

Contractor if they are not.  It is the Contractor’s responsibility to assure that the procedures are

revised to meet the procedures listed.

Nondestructive Seam Continuity Testing.  The Geomembrane Installer shall nondestructively test

field seams over their full length.  All welds shall be tested by the vacuum box method.  The pu

of nondestructive tests is to inspect the continuity of geomembrane panels seams.  The Geome

Installer shall complete any required repairs in accordance with Section B.4.5.3.

Vacuum Box Testing.  Unless otherwise specified, the general vacuum testing procedure used b

Installer shall be as follows:

• Turn on vacuum pump to reduce pressure within the vacuum box to approximately 5 po
per square inch gauge (psig).

• Apply a generous amount of a solution composed of liquid soap and water to the area t
tested.

• Place the vacuum box over the area to be tested and apply sufficient downward pressu
“seat” the seal strip against the liner.

• Close the bleed valve and open the vacuum valve.

• Ensure that a leak-tight seal is created.

• For a period of not less than 10 seconds, examine the geomembrane through the viewi
window for the presence of soap bubbles.

• If no bubbles appear after 10 seconds, close the vacuum valve and open the bleed valve
the box over the next adjoining area with a minimum 3-inch overlap and repeat the proc
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Noncomplying Vacuum Test.  In the event of a noncomplying vacuum test, the following procedure 

shall be followed:

• Mark all areas where soap bubbles appear and repair the marked areas, as specified in
Section B.4.5.3.

• Retest repaired areas.

QC Responsibilities.  The DOE PE shall:

• Document all testing.
• Record location, date, test unit number, name of tester, and outcome of all testing.
• Inform the Geomembrane Installer and Contractor of any required repairs.

When defects are located, the DOE PE shall:

• Observe the repair and retesting of the repairs.
• Mark on the geomembrane that the repair has been made.
• Document the results.

Nontestable Areas.  The Geomembrane Installer shall use the following procedures at locations

where seams cannot be nondestructively tested:

• Spark testing or other method approved by the DOE PE shall be employed, if possible.

• All such seams shall be cap-stripped with the same geomembrane material.

• If the seam is accessible to testing equipment prior to final installation, the seam shall b
nondestructively tested prior to final installation.

• If the seam cannot be tested prior to final installation, the seaming and cap-stripping 
operations shall be observed by the DOE PE for uniformity and completeness.

The seam number, date of observation, name of tester, and outcome of the test or observation

recorded by the DOE PE.

Destructive Testing, Geomembrane Seaming.  Destructive seam tests shall be performed at selec

locations.  The purpose of these tests is to evaluate seam strength.  Seam strength testing sha

as the seaming work progresses, not at the completion of all field seaming, unless otherwise ap

by the DOE PE.  Table B.2-2 of Attachment B-2 summarizes required seam strengths.
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Location and Frequency.  The DOE PE shall select locations where the geomembrane panel seam 

samples will be cut out for laboratory testing.  Those locations shall be established as follows:

• A minimum frequency of 500-linear feet of seam.

• Test locations will be determined during seaming at the DOE PE’s discretion.  Selection
such locations may be prompted by suspicion of contamination, offset seams, or any ot
potential cause of defective seaming.

The Geomembrane Installer will not be informed in advance of destructive seam test locations

Sampling Procedure.  Samples shall be cut by the Installer as the seaming progresses in order t

passing on-site tensiometer laboratory test results before the geomembrane is covered by ano

liner system material.  The DOE PE shall:

• Observe sample cutting.

• Assign a number to each sample and mark it accordingly.

• Record the destructive sample location on the appropriate geomembrane panel layout 
drawing.

• Record the reason for taking the sample at this location (e.g., statistical routine or susp
feature of the geomembrane).

All holes in the geomembrane resulting from destructive seam sampling shall be immediately 

repaired in accordance with repair procedures described in Section B.4.5.3 of the Plan.  The 

continuity of the new seams in the repaired area will be tested according to “Nondestructive S

Continuity Testing,” as shown above in this section.

Size of Samples.  At a given sampling location, three types of samples shall be taken by the Inst

At a given destructive sample location, the test sample shall be 12 inches wide, centered on th

and 54 inches long.  The sample shall be cut into two parts and distributed as follows:

• One portion to the Geomembrane Installer for on-site testing, 12 x 18 inches

• One portion to the DOE PE for archive storage, 12 x 18 inches
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Final determination of the sample sizes shall be made at the Preinstallation Meeting.  The DOE PE 

shall witness destructive sample collection and mark all samples and portions with their number.  The 

DOE PE shall also log the date and time, seam identification, and sample location.

Field Testing.  Ten 1-inch (25 mm) wide coupons will be tested in the field with a calibrated 

tensiometer, five for peel and five for shear, respectively, and shall meet the minimum requirements 

presented in Table B.2-2 of Attachment B-2.  If any field test sample fails to pass, then the procedures 

outlined in the Destructive Test Failure section will be followed.  The DOE PE shall observe and 

document the results of the field tests.

Destructive Test Failure.  The following procedures shall apply whenever a sample fails a 

destructive test conducted by the Installer’s testing personnel:

• The Geomembrane Installer can reconstruct the seam between any two passed destru
seam test locations.

• The Geomembrane Installer can trace the seaming path to an intermediate location (at 
10 feet from the point of the failed test in each direction) and take a small sample for an
additional field test at each location.  If these destructive samples pass the tests, then th
is repaired between these locations by capping.  If the test sample fails, then the proces
repeated to establish the zone in which the seam should be repaired.

The DOE PE shall document all actions taken in conjunction with destructive test failures.

B.4.5.3 Defects and Repairs

All seams and non-seam areas of the geomembrane shall be examined by the DOE PE for 

identification of defects, holes, blisters, undispersed raw materials, and any sign of contamina

foreign matter.  Because light reflected by the geomembrane helps to detect defects, the surfac

geomembrane will be clean at the time of examination.  The geomembrane surface shall be sw

washed by the Geomembrane Installer if the amount of dust or mud inhibits examination.

B.4.5.3.1 Evaluation

Each suspected defect location, both in seam and non-seam areas, shall be nondestructively t

necessary, using the methods described in Section B.4.5.2.3.  Each location that fails the non- 
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destructive testing shall be marked by the DOE PE and repaired by the Geomembrane Installer.  

Work shall not proceed with any subsequent materials that will cover locations that have been 

repaired until field test results with passing values are available.

B.4.5.3.2 Repair Procedures

Any portion of the geomembrane exhibiting a flaw, failing a destructive or failing a nondestructive 

test, shall be repaired.  Several procedures exist for the repair of these areas.  The final decision as to 

the appropriate repair procedure shall be approved by the Contractor and the DOE PE.  The 

procedures available include:

• Patching – Apply a new piece of geomembrane sheet over, and at least 6 inches (150 m
beyond the limits of a defect.  The patch shall be extrusion seamed to the underlying 
geomembrane.  This method should be used to repair holes, tears, destructive test loca
undispersed raw materials, contamination by foreign matter, dents, pinholes, and pressu
holes.

• Capping – Apply a new strip of geomembrane along the length of a delineated faulty se
The cap strip shall extend at least 6 inches (150 mm) beyond the limit of the seam, and
edges will be extrusion seamed to the underlying geomembrane.

• Replacement – The faulty seam is removed and replaced.

In addition, the following provisions shall be satisfied:

• Surfaces of the geomembrane which are to be repaired will be abraded no more than on
prior to the repair.

• All surfaces must be clean and dry at the time of the repair.

• All seaming equipment used in repairing procedures must be approved.

• The repair procedures, materials, and techniques will be approved in advance of the sp
repair by the DOE PE and Installer.

• Patches or caps will extend at least 6 inches (150 mm) beyond the edge of the defect, a
patch corners will be rounded.

• Seam repairs over 150 feet (45 m) long will require a destructive test to be taken from t
repair.
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B.4.5.3.3 Verification of Repairs

Each repair shall be numbered and logged by the DOE PE and the Geomembrane Installer.  Each 

repair shall be nondestructively tested, as necessary, using the methods described in 

Section B.4.5.2.3.  Repairs that pass the nondestructive test will be taken as an indication of an 

adequate repair.  However, if the DOE PE suspects a repair to be questionable, although it passes 

nondestructive testing, a destructive test can be requested.  Failed tests will require the repair to be 

redone and retested until a passing test is obtained.  The DOE PE shall observe nondestructive testing 

of repairs and shall record the repair test date, location, and test outcome.  The DOE PE shall have 

final verification authority.

B.4.5.3.4 Large Wrinkles

When seaming of the geomembrane panels is completed (or when seaming of a large area of the 

geomembrane is completed), and prior to placing overlying liner materials, the DOE PE shall inspect 

the geomembrane for the presence of wrinkles.  The DOE PE will indicate to the Contractor which 

wrinkles should be cut and reseamed by the Geomembrane Installer.  The resulting seam produced by 

removing the wrinkle will be tested like any other repair.

B.4.5.4 Installed Geomembrane Certification/Acceptance

The Geomembrane Installer and the geomembrane manufacturer shall retain ownership and 

responsibility for the geosynthetics installed until acceptance by the DOE.

The liner system shall be accepted by the DOE when:

• The installation is finished

• Verification of the adequacy of seams and repairs, including associated testing, is comp

• Geomembrane Installer’s representative furnishes the DOE PE with certification that the
geomembrane was installed in accordance with the geomembrane manufacturer’s 
recommendations as well as the contract drawings and specifications
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• All documentation of installation is completed including the DOE PE’s final report

• Certification, including record drawings, sealed by a Professional Engineer has been re
by the DOE

The DOE PE shall provide certification that installation has proceeded in accordance with this 

for the project, except as noted.

B.4.5.5 Materials in Contact with the Geomembranes

The quality assurance procedures indicated in this subsection are only intended to document 

installation of these materials does not damage the geomembrane.  Additional quality assuran

procedures provided in subsequent sections of this Plan are necessary to document that the s

built with these materials are constructed to perform as designed.

B.4.6 Protective Cover

Protective cover will consist of a 12-inch thick layer of compacted soil.  The soils for the protec

cover shall meet requirements for material characteristics and construction quality listed in 

Table B.2-1 of Attachment B-2.  On-site visual inspections and classifications of the borrow area

soils will be performed by the DOE PE.  These visual inspections are extremely important to v

that the material property requirements of the protective cover are met and to monitor the cons

of these materials.  Throughout construction, on-site QC testing shall be performed at specifie

intervals to ensure that the protective cover meets the requirements of this Plan and to verify t

visual inspections/classifications.

The protective cover layer will be placed on top of the geomembrane.  Protective cover shall b

placed by end dumping at an edge of the area on which the cap system is being constructed, 

spreading outward onto the geomembrane using low ground-pressure equipment.  One 12-inc

will be placed and compacted, as specified.  Heavy compaction or compacting to a specified m

content and maximum dry density shall be avoided to prevent damage to the underlying 

geomembrane.
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B.4.6.1 Test Methods and Sampling Requirements

Table B.2-1 (Attachment B-2) presents the field test methods and minimum test frequencies that shall 

be used to characterize and evaluate the construction quality of the soils for protective cover.  The 

tests shall be conducted in accordance with the current versions of the corresponding standard 

methods referenced. 

B.4.6.2 Protective Cover - General Requirements

The protective cover shall consist of relatively homogeneous, cohesive of cohesionless soils, free of 

rock particles greater than one inch in size, frozen material, organic material, and other foreign debris. 

Samples shall be obtained from within the identified soil borrow area and tested as indicated in 

Table B.2-1 of Attachment B-2.  This table contains information regarding the tests to be performed, 

frequencies, sample size, and acceptance criteria, and locations of where samples for the protective 

cover will be collected.

B.4.6.3 Construction Testing

Testing will be performed by the DOE PE during construction to determine if the protective cover is 

being installed in accordance with the tests, test frequencies, and acceptance criteria established in 

Table B.2-1 of Attachment B-2.  Testing to be performed during construction shall include visual 

inspections of the soil placement and compaction and lift thickness verification.

B.4.7 Soil Cover Layer

The soil cover layer will be placed on top of the protective cover.  It shall be comprised of a minimum 

of 18 inches of clean soil, having no rock particles greater than 2 inches in size.  The cover soil shall 

not contain any debris, sharp, or protruding objects.  Table B.2-1 (Attachment B-2) contains 

requirements for the types of tests, frequency, sample size, and acceptance criteria for the soil cover 

layer.

Soil cover shall be placed in one 18-inch lift.  Soil cover shall be placed by end dumping at an edge of 

the area on which the protective cover was placed, and spreading outward onto the protective cover 

using low ground-pressure equipment.  Heavy compaction or compacting to a specified moisture 
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content and maximum dry density shall be avoided to prevent damage to the underlying 

geomembrane.  The thickness of the soil cover layer shall be verified following placement through 

field survey.

B.4.8 Vegetated Layer

The vegetated layer will be placed on top of the soil cover layer.  It shall be comprised of a minimum 

of 6 inches of clean soil, having no rock particles greater than 3 inches in size and shall not contain 

any debris, sharp, or protruding objects.  Vegetated layer soil shall possess sufficient fertility to 

support vegetative growth, and the type of vegetation used shall be such that the soil cover layer, 

protective cover, and geomembrane are protected from damage due to root penetration. 

Vegetated layer soil shall be placed by end dumping at an edge of the area on which the soil cover 

was placed and spreading outward onto the soil cover using low ground-pressure equipment.  Final 

thickness of the vegetative layer shall be not less than 6 inches.  No compaction effort shall be 

imparted on the vegetative layer soil as it is being placed.

B.4.9 Restoration

The vegetated layer shall be properly prepared by broadcast spreading fertilizer and lime, and disking 

into place using appropriate machinery.  After the seedbed is properly prepared, seed and fertilizer 

shall be applied in accordance with the specifications.

An erosion control mat shall be placed over all areas being restored.  This mat shall be stored, 

handled, and installed in accordance with the manufacturer’s recommendations and as shown

drawings.
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B.5.0 Storm Water Management System

Storm water runon and runoff at the DOE sites shall be controlled by a series of perimeter ditches and 

berms.  These ditches and berms will divert flow around the caps and transfer flow to the 

surrounding, undisturbed areas.  Riprap-lined energy dissipaters shall be provided where concentrated 

flows from ditches are to be discharged to surfaces with established vegetation.

Stabilized construction exits shall be constructed at the entrance/exit of each site to remove soil from 

the tires of construction vehicles.  Silt fence, straw bale check dams, and/or sediment traps shall be 

installed downgradient of all disturbed areas prior to earthmoving activities to control sediment-laden 

runoff which may discharge from the DOE sites. 

B.5.1 Geotextiles

Geotextiles which are to be used in the construction of the silt fence, construction exits, energy 

dissipaters, and sediment trap shall meet the requirements listed in Table B.2-3 of Attachment B-2.  

The delivery, storage, handling, and installation of the geotextiles shall be in strict accordance with 

the manufacturer’s recommendations.  

B.5.2 Aggregates

Aggregates such as rock, stone, and riprap, which are to be used in the construction of the 

construction exits, energy dissipaters, and sediment trap, shall meet the requirements in Table

of Attachment B-2.  All storm water management controls shall be constructed to meet the lines

grades shown on the design drawings.
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B.6.0 Monitoring Well Abandonment

A total of 24 monitoring wells will be abandoned at the Milrow and Long Shot sites.  Prior to well 

abandonment, each well shall be examined and the depth of each well and the depth to groundwater 

shall be determined.  Any debris or other substance in the well which may interfere with the proper 

plugging shall be identified.

Any debris or other substances which may exist within the well shall be removed, the existing well 

casing shall then be removed to a depth of 5 feet or to one foot above the groundwater table, 

whichever is less.  The well shall then be filled from bottom to top, in one continuous operation, using 

a bentonite slurry-grout.  After the grout has set up, a cap consisting of a one-foot thick layer of 

bentonite pellets shall be placed over the bottom of the excavation and hydrated; the remaining 

excavation shall then be backfilled to existing grading.

Upon the completion of the abandonment of each well, the well abandonment log is to include:

• Project name
• Date of well abandonment
• Coordinates of well
• Well identification number
• Description of use of well
• Description of the method of abandonment
• Type and amount of sealant used to abandon the well
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B.7.0 Hot Mix Plant Closure

Two abandoned rail tank cars are buried adjacent to the Charlie Runway and contain approximately 

15,000 gallons of a black, viscous asphalt-like liquid.  The two rail cars supported asphalt production 

activities at a hot mix plant on the island during the underground nuclear testing.  In order to close the 

tanks, the contents shall be sampled, removed, and transported off-island for disposal.  Once the 

contents are removed, the tanks shall be filled with native soils to prevent collapse.  The following 

paragraphs detail the activities.

B.7.1 Characterization Sampling

A representative sample of the tank contents shall be taken and analyzed as described in Section B.9.0 

for hazard characterization.

If the contents of the tank are in multiple phases, then a sample representative of each phase will be 

taken.  Samples will be taken using disposable sampling equipment; liquid samples will be obtained 

with a bailer, while semisolid phase material samples will be taken with a “sludge judge” glass

sampling tube, coliwasa, or similar device.  The samples will be immediately placed on ice and

shipped via chartered air service to a State of Alaska-certified laboratory for analysis.  Sample

handling, preservation, packaging, and shipping procedures are detailed in Section C.6.0 of the 

Quality Assurance Project Plan.

B.7.2 Tank Content Removal

After laboratory data have been reviewed and the liquid in the tanks characterized, the liquid w

pumped from the tanks and placed into DOT-certified containers, as appropriate.  If there are s

phases of waste which demonstrate different hazard characteristics, these phases will be segr

into separate waste streams and handled accordingly.  Once all of the liquid has been remove

the tank, high-pressure sprayers will be utilized to clean the interior of the tank and remove as

of the remaining material as practical.  At no time will anyone enter the tank.  If necessary, sev

access ports will be cut into the top of the tanks to adequately rinse the interior.  This rinse wat

be containerized and handled as a separate waste stream.  All waste generated will be handle

described in Section B.7.4 below.
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B.7.3 Tank Closure

Once the material has been removed from the tanks, the tanks will be filled through the access ports 

with a combination of native soils and, if necessary, a lean portland cement grout.  If necessary, the 

top of the tank will be removed to assure that the tank is completely filled.

B.7.4 Waste Handling, Transport, and Disposal

The sample results of the tank contents shall be compared to RCRA hazardous waste criteria in order 

to determine if the contents constitute a hazardous waste.  If the tank contents are determined to be 

nonhazardous waste, the material will be placed in a DOT-certified container(s) and staged in the 

on-site waste accumulation area prior to transport off the island.  Nonhazardous waste shall be 

disposed of at an appropriate facility in accordance with all applicable regulations.  Should the tank 

contents be determined hazardous waste, the waste will be containerized in a DOT-certified 

container(s), marked and labeled as hazardous waste, and placed in the on-site waste accumulation 

area pending off-site disposal.  All relevant RCRA regulations regarding the proper characterization, 

handling, transport, and disposal of hazardous waste shall be followed.  Hazardous waste must be 

removed from the island within 90 days of the date of generation, unless an extension is granted by 

the EPA Region X administrator.

Any hazardous waste generated on Amchitka must be disposed of off-island at a RCRA-permitted 

facility approved by DOE.  The DOE will approve disposal facilities for use by the Contractor prior to 

the initiation of work on the island.  At a minimum, the following information will be reviewed for 

each proposed disposal facility:

1. Available audits/assessments performed of the facility in the past three years
2. Records of imposed fines or violations within the past three years
3. Current permits held

The DOE PE shall review all documentation relating to hazardous waste management, such as the 

waste characterization records, waste tracking logbook or similar, waste profiles, and waste 

manifest(s), prior to shipment of waste off the island.  In addition, the DOE or DOE PE may 

observe/inspect the waste containers for proper markings/labels and may observe the loading and 

securing of waste containers on the vessel(s) that will transport waste off the island.
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B.8.0 Water Treatment

Water shall be pumped off of the mud pits prior to solidification activities.  As long as the 

diesel-contaminated drilling mud in the pits is not disturbed, the water can be discharged without 

treatment.  The suction line to the pumps shall be fastened to a float in order to prevent disturbance to 

the underlying drilling mud.  The water shall be pumped to a rock apron to minimize any erosion to 

the land.  In accordance with ADEC regulations, this pumping shall continue until a sheen is observed 

at the suction entry.  A technician shall man the pump on a full-time basis whenever the pump is 

operating and oversee the pumping operations.  At the time the sheen is discovered, the water shall be 

diverted into the treatment system prior to discharge.  Potentially contaminated water on the mud pits 

and any Contractor-generated rinsate as a result of equipment and/or personnel decontamination 

activities shall be treated prior to discharge to the ground.  The chosen treatment methods, 

flocculation, and carbon adsorption will be done using a modular tank and a portable treatment unit 

that consists of a series of bag filters and two activated-carbon vessels in series.  The water requiring 

treatment shall be pumped to the modular tank, where ferric chloride shall be added.  The pH of the 

water shall then be adjusted to the appropriate range by introducing powdered alum to the tank.  An 

anionic polymer shall be added to cause suspended solids to flocculate and sink to the bottom of the 

tank.  The water shall then be pumped from the modular tank via a submersible pump placed inside 

the tank to the influent bag filters.  The filtered water shall then pass through two activated-carbon 

adsorbers.  Each carbon adsorber contains activated carbon and will be arranged to operate in series.  

The carbon will remove the diesel-range organics (as well as PCBs) from the water.  The first 

adsorber will remove the majority of the organics, and the second adsorber will act as a polishing 

unit.  The discharge side of the second carbon adsorber will be equipped with a sampling port where 

samples will be taken at 10,000-gallon intervals, as described in Section B.9.0.  At the completion of 

the project, even though the adsorbers will have additional capacity, the spent carbon will be disposed 

of off site or recycled through the manufacturer.
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B.9.0 Sampling and Analysis

The scope of this remedial action requires the sampling and analysis of several media:  the 

confirmatory sampling and analysis of the in situ soils at the Cannikin South Post Shot Drill Back 

Hole Mud Pit, the characteristic sampling and analysis of the liquid within the hot mix plant tanks, 

and the sampling and analysis of the water treatment plant discharge.  This section details the 

analytical parameters for each media.  The quality assurance requirements dealing with sample 

collection, handling, and shipping are contained in the QAPP, which is contained as Appendix C of 

the Amchitka Island Removal Action Work Plan.  Analytical requirements are included in 

Table C.2-1 of the QAPP.

B.9.1 Confirmatory Soil Sampling at Cannikin

After the drilling mud at the South Post Shot Drill Back Hole Mud Pit has been removed, 

confirmatory sampling shall be done on a 20-foot grid to verify that the in situ soils are below the 

ADEC Contaminated Sites Group cleanup levels.  The in situ soils will be analyzed for diesel-range 

organics by Alaska (AK) Method 102.  If the laboratory analysis shows that the in situ soils are still 

above cleanup levels, then an additional 1-foot of material in a 10-foot radius around the sample 

location shall be removed and the area retested.  This shall continue until all sample locations are 

below the cleanup levels.

B.9.2 Characteristic Waste Sampling at the Hot Mix Plant

Each phase of the liquid within the tanks at the hot mix plant will be sampled and analyzed for the 

following parameters for waste characterization and disposal:

• Ignitability
• Corrosivity
• Reactivity
• Semivolatile Organics
• PCBs
• Volatile Organics
• RCRA Metals
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If any sludges or solids are present in the tank, the following parameters will be analyzed for:

• Ignitability 
• Corrosivity
• Reactivity
• Toxicity Characteristic Leaching Procedure

- Semivolatile Organics
- Metals
- Volatile Organics

• PCBs

B.9.3 Water Sampling of the Treatment Plant Discharge

Sampling of the treatment plant discharge shall be conducted at a frequency determined by th

ADEC.  Samples will be collected from the port located on the discharge line of the system.  T

following parameters shall be analyzed:

• Flow
• Benzene
• Total Aromatic Hydrocarbons
• Total Aqueous Hydrocarbons
• Total Petroleum Hydrocarbons
• PCBs

B.9.4 Sampling of Treatment System Sludges

Representative samples of sludges or other residual buildup within treatment system compone

shall be sampled for waste characterization purposes prior to disposal.  The following parame

shall be analyzed:

• Ignitability
• Corrosivity
• Reactivity
• Toxicity Characteristic Leaching Procedure

- Semivolatile Organics
- Metals
- Volatile Organics

• PCBs
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B.9.5 Quality Control Samples

Analytical methods are presented in Appendix C.  In order to determine if the laboratory data are of 

acceptable quality, quality control samples will be taken.  Field duplicate samples and matrix 

spike/matrix spike duplicates will be taken at a frequency of at least 5 percent of the field samples, or 

one per event.  Rinsate banks will be collected if certificates of cleanliness are not available for the 

disposable sampling equipment.  Equipment rinsate blanks shall also be collected of the last 

decontamination rinsate for each decontamination method used for sampling equipment.  Trip blanks 

will accompany any shipping container containing samples for VOC analysis.  Field blanks will be 

taken.
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B.10.0 Surveying

B.10.1 Introduction

Surveying of lines and grades shall be conducted during the placement of fill, compacted fill, 

solidified drilling mud, intermediate cover, geomembrane cover, protective cover, soil cover, and 

vegetated layer.  Surveying shall be performed to provide documentation for record drawings, 

document quantities of soils and geosynthetics, and to assist the Contractor in complying with the 

required grades.

B.10.2 Survey Control

Benchmarks have previously been established at the DOE sites and are shown on the drawings.  The 

vertical and horizontal controls for these benchmarks have been established within normal land 

surveying standards.

B.10.3 Surveying Personnel

Surveying will be performed under the direct supervision of the Surveyor.  Surveying personnel will 

be experienced in the provision of these services, in addition to preparing detailed and accurate 

documentation.

B.10.4 Precision and Accuracy

The survey instruments used for this work shall be precise and accurate to meet the needs of the 

project.  Survey instruments shall be capable of reading to a precision of one-one hundredth (0.01) of 

a foot (3.1 mm), with a setting accuracy of 10 seconds.  Calibration certificates for survey instruments 

shall be submitted to the DOE PE prior to initiation of surveying activities.

B.10.5 Lines and Grades

When required, the following surfaces shall be surveyed to determine the lines and grades achieved 

during construction:

• Original ground surface
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• Surface of excavation/structural fill
• Surface and limits of geosynthetics
• Anchor trench
• Profiles, cross sections, inverts for ditches, roads, etc.

Additional surveying will be required, as necessary.

B.10.6 Frequency

Surveying shall be performed as soon as possible after completion of a given component insta

to facilitate progress and avoid delaying the installation of subsequent components.  When sur

is utilized to confirm grades and thickness of various cap components, sufficient density of sur

points shall be provided to determine that the constructed configuration is consistent with the d

This shall be achieved with a minimum survey of spot elevations on a frequency of one per acr

additional shots at grade breaks, the limit of the area, trenches, and other breaks in grade or 

configuration of the cell.

B.10.7 Tolerances

Acceptable tolerances on survey coordinates within the waste containment areas shall be +/-0

on elevations and +/-0.20 feet on coordinates, provided state regulations are adhered to 

(e.g., thickness, grades).

B.10.8 Documentation

The Surveyor shall retain the original field survey notes.  A copy of these notes will be given to

DOE PE prior to the covering of the surveyed component.  The results from the field surveys w

used as the basis for the preparation of the record drawings.  At a minimum, these drawings s

show the final elevations of the surfaces listed in this section of the Plan at a scale of 1-inch eq

100 feet, with contour intervals no greater than 1 foot.

B.10.9 Certification

Survey results will be certified by the Surveyor and submitted to the DOE PE for review.
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Field Quality Control

Frequency of Compaction 
Testing3

1 per acre per lift

N/A

1 per 1,000 y3of Solidification 
Soils Mixed

1 per 200 y3 or 1 per lift 
(whichever is more frequent) 

1 per acre per lift

1 per acre per lift

1 per acre per lift

N/A
Table B.2-1
Soil Type and Testing Requirements

Source Quality Control

Material Type Soil Type1 Maximum Particle Size Sample Frequency2

Fill
GC, SW, SP, SM, SC, 
CL, CH 4 Inches 1 test per 2,000 y3

Solidification Soils
GC, SW, SP, SM, SC, 
CL, CH 6 Inches N/A

Solidified Drilling 
Mud N/A N/ N/A

Compacted Fill
GC, SW, SP, SM, SC, 
CL, CH 4 Inches 1 test per 2,000 y3

Intermediate Cover
GC, SW, SP, SM, SC, 
CL, CH 1 Inch 1 test per 2,000 y3

Protective Cover
GC, SW, SP, SM, SC, 
CL, CH 1 Inch 1 test per 2,000 y3

Soil Cover
GC, SW, SP, SM, SC, 
CL, CH 2 Inches 1 test per 2,000 y3

Vegetated Layer N/A 3 Inches N/A

1
Visual Classification

2
Standard Proctor (ASTM D698) and Moisture Content (ASTM D2216) at same frequency

3
In-Place Nuclear Field Density Testing (ASTM D2922 and ASTMD 3017)

(ASTM, 2000)

N/A - Not Applicable GC - Clayey Gravel SW - Well-Graded Sand
y

3
 - Cubic yards SP - Poorly Graded Sand SM - Silty Sand

SC - Clayey Sand CL - Low Plasticity Clay CH - High Plasticity Clay



Table B.2-2
Geomembrane Material and Testing Requirements

Material Requirements

Property Sample Frequency Test Method Minimum Result

Thickness 1 per roll or blanket ASTM D5199 30-mil (nominal)

Weight 1 per roll or blanket ASTM D751 28 oz/y2

Tensile Strength (Yield) 1 per roll or blanket
ASTM D751, 
Grab Method

550/550 lbs

Elongation (Yield) 1 per roll or blanket ASTM D751 20%

Puncture Resistance 1 per roll or blanket ASTM D4833 250 lbs

Tear Resistance 1 per roll or blanket ASTM D4533 35/35 lbs

Destructive Seam Testing Results

Peel1 1 per 500 LF ASTM D751 15 lbs/in.2

Shear1 1 per 500 LF ASTM D751 35 lbs/in.2

1
Five of five coupons must pass to constitute a passing sample.

2
A film tear bond is required in addition to the minimum value stated.

(ASTM, 2000)

lbs - Pounds
in. - Inch
oz - Ounce
y

2
 - Square yard



Table B.2-3
Geotextile Material Requirements

Application Property
Sample 

Frequency
Test Method

Minimum Average 
Roll Value

Silt Fence

Tensile Strength 1 per lot ASTM D4632 120 lbs

Trapezoidal Tear 1 per lot ASTM D4533 65 lbs

Mullen Burst 1 per lot ASTM D3786 300 psi

Puncture 1 per lot ASTM D4833 65 lbs

Permittivity 1 per lot ASTM D4491 0.10 sec.(-1)

AOS (Seive Size) 1 per lot ASTM D4751 No. 30

Flow Rate 1 per lot ASTM D4491 10 gal/min/ft2

UV Resistance               
(at 500 hours)

1 per lot ASTM D4355 70%

Construction Exits, 
Energy Dissipaters,

and Sediment Trap D-1

Weight 1 per lot ASTM D5261 8 oz/y2 (1)

Tensile Strength 1 per lot ASTM D4632 200 lbs

Mullen Burst 1 per lot ASTM D3786 300 psi

AOS (Seive Size) 1 per lot ASTM D4751 No. 80(1)

(1)
Typical Values

(ASTM, 2000)

AOS - Apparent opening size
UV - Ultraviolet
lbs - Pounds
gal/min/ft

2
 - Gallons per minute per square foot

oz/y
2
 - Ounce per square yard

sec - Second
psi - Pounds per square inch

Table B.2-4
Aggregate Material Requirements

Application Material Type Size

Construction Exits Riprap 4- to 6-inch

Energy Dissipaters Riprap 4- to 6-inch

Sediment Trap D-1

Stone 1- to 2-inch

Rock 2- to 4-inch

Riprap 4- to 6-inch



Appendix C

Quality Assurance Project Plan
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C.1.0 Introduction

This Quality Assurance Project Plan (QAPP) is a planning document used for the Amchitka Island 

Project by the Nevada Environmental Restoration Program (NV ERP).  The NV ERP conducts 

environmental investigation and remediation activities at sites under the oversight of the DOE/NV.  

It is the policy of the NV ERP to conduct all environmental restoration activities in a manner that 

produces data of a known quality.  Safety is integrated into management and work practices at all 

levels so that missions are accomplished while protecting the public, the worker, and the 

environment.  

The information provided in this QAPP describes policies, organization, responsibilities, and 

objectives of the Amchitka Island Project and is intended to provide a consistent framework for the 

collection, evaluation, analysis, and use of data.  This QAPP provides for the evaluation of risks 

associated with the activities to be performed and uses the graded approach to determine the required 

level of quality assurance.  This document supplements, and is to be used in conjunction with, the 

Amchitka Island Field Instruction which will contain QA/QC requirements appropriate for the site 

and activities being performed.  Attachment C-1 of this QAPP delineates the quality criteria that 

should be addressed in site-specific planning documents.  In the event that project objectives or 

regulatory jurisdiction changes, this document will be reevaluated for adequacy.

The requirements of this QAPP are consistent with those provided in DOE Order 414.1A, Quality 

Assurance (DOE, 1999).  Environmental Restoration Project activities shall also be in compliance 

with DOE Order 440.1A, Worker Protection Management for DOE Federal and Contractor 

Employees (DOE, 1998), and DOE Order 450.4, Safety Management System Policy (DOE, 1996b).   

Work at hazardous waste sites shall be conducted in accordance with the applicable sections of 

29 Code of Federal Regulations (CFR) 1910.120, Hazardous Waste Operations and Emergency 

Response (CFR, 1998b).  Should radioactive waste be generated, it shall be handled and disposed of 

in accordance with 10 CFR Part 71, Subpart H, Packaging and Transportation of Radioactive 

Materials - Quality Assurance (CFR, 1998a), and The Nevada Test Site Waste Acceptance Criteria 

(NTSWAC) (DOE/NV; 1999b).  Sites where nuclear activities have taken place shall also comply 

with the relevant parts of 10 CFR 830.120, Quality Assurance (CFR, 1996a).
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Figure C.1-1 delineates the hierarchy of documents for NV ERP activities.

QAPP Organization

The organization of this plan reflects the criteria of DOE Order 414.1A, Quality Assurance 

(DOE, 1999).  The ten criteria therein cover three major areas:  management, performance, and 

assessments.  Management entails the planning and preparation required for the successful 

completion of the Project mission.  Additionally, this section incorporates quality improvement 

processes to enable personnel to detect and prevent quality problems.  The performance section 

establishes the requirements and procedures to be implemented to ensure that newly collected 

environmental data are valid, that uses of existing data are appropriate, and that methods of 

environmental modeling are reliable.  Assessments provide a feedback loop to Project management 

whereby the feedback information can be used to evaluate and, if necessary, modify a system or 

process to ensure the quality of the product. 
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Figure C.1-1
Hierarchy of Documents
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C.2.0 Criteria 1 - Quality Program

Amchitka Island Project management systems encompass the planning and preparation necessary to 

ensure the successful completion of identified objectives.  This QAPP has been prepared to provide 

the planning and control necessary for effective and efficient work processes.  This document 

provides the overall quality assurance (QA) Program requirements and the general quality practices 

to be applied to Amchitka Island activities.  Policy is established, roles and responsibilities are 

defined, lines of communication are identified, the needs and objectives of the Project are confirmed, 

and reviews are conducted to ensure (to the extent possible) that all necessary planning and 

preparation activities have taken place.  Low-level radioactive and mixed waste managed under the 

NV ERP must also meet the requirements of the applicable waste acceptance criteria and the 

associated waste certification program plan.  The following sections describe the quality management 

systems to be employed for the effective management of the Amchitka Island Project.

C.2.1 Quality Management Policy

It is the policy of the NV ERP to provide environmental management that incorporates applicable 

regulatory requirements.  The Quality Management Program described in this document should be 

implemented for all Amchitka Island environmental activities to ensure that work is performed in an 

efficient, controlled manner, and is appropriately documented.  Project requirements should be 

applied on a graded approach, commensurate with the risk of failure of the items or processes and the 

potential harm those risks pose for human health and the environment.  Activities shall conform with 

applicable federal, state, and local regulations, and contract requirements.  Quality will be part of the 

normal course of work and incorporated from the earliest planning stages to completion of the work. 

C.2.2 Project Organization

The DOE/NV Environmental Restoration Division (ERD) is responsible for the administration of the 

NV ERP.  Personnel from the ERD are assigned project management and technical support 

responsibilities.  All NV ERP Project Managers are responsible for achieving quality within the 

specific projects they manage.  The DOE/NV ERD organization chart is provided in Figure C.2-1.  
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Figure C.2-1
DOE/NV ERD Organizational Chart
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Roles and responsibilities for NV ERP personnel and supporting contractors and organizations 

(referred to as Project participants) are described in the following sections.

C.2.3 DOE/NV ERD Director

The DOE/NV ERD Director has oversight and management responsibilities for all projects under the 

NV ERP and is responsible for the scope and implementation of the QA Program defined in this 

document.  The Director is the senior management official responsible for ensuring that this QAPP is 

established, that quality requirements are implemented, and that opportunities for improvement are 

identified and incorporated.

C.2.3.1 NV ERP Project Manager

The NV ERP Project Managers report directly to and are the prime point-of-contact with the 

DOE/NV ERD Director.  The NV ERP Project Manager, or designee, has day-to-day management 

responsibilities for technical, financial, and scheduling aspects of his/her assigned project and shall 

monitor contractor performance of project activities.  At a minimum, the DOE/NV Project Manager 

is responsible for the following duties:

• Review, approve, and direct the implementation of NV ERP project-specific plans.

• Disseminate pertinent information from DOE/NV to NV ERP participants.

• Review and approve changes to NV ERP project-specific documents.

• Monitor the activities of participating organizations and provide direction and guidance f
improvement.

• Verify Project participants are adequately executing the responsibilities as delineated in
Section C.2.3.1. 

• Notify and apprise the DOE/NV ERD Director and NV ERP Quality Assurance Coordina
(QAC) of significant conditions adverse to quality.

• Act as the point-of-contact for state regulator, or designee, for all aspects of the project.
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C.2.3.1.1 NV ERP Task Manager

The NV ERP Task Managers report directly to their respective NV ERP Project Managers.  The Task 

Managers have day-to-day management responsibilities for technical and scheduling aspects of the 

assigned project task and shall monitor contractor performance of task activities.  At a minimum, the 

Task Managers are responsible for the following duties:

• Ensure effective communication among contractors performing work for their assigned 

• Participate in the organization and planning of activities.

• Perform periodic assessments (such as surveillances) of activities under their purview.

• Monitor the activities of participating organizations and provide direction and guidance f
improvement.

• Notify the responsible NV ERP Project Manager and other involved personnel of signifi
conditions adverse to quality.

• Act as the point-of-contact for state regulator for all aspects of the project as designated
NV ERP Project Manager.

C.2.3.1.2 NV ERP Quality Assurance Coordinator

The NV ERP QAC has a direct line of communication with the DOE/NV ERD Director and the 

NV ERP Project Managers.  The NV ERP QAC will provide the overall direction of the QA funct

At a minimum, the NV ERP QAC shall have the following duties:

• Identify and respond to QA/QC needs of the NV ERP and provide QA/QC guidance or 
assistance to individual Project Managers and Task Managers.

• Verify that systems are in place to evaluate data against analytical quality criteria.

• Verify that appropriate corrective actions are taken for nonconforming conditions.

• Notify the DOE/NV ERD Director, the individual NV ERP Project Managers, and other 
involved personnel, of significant conditions adverse to quality or any adverse trends.
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C.2.3.2 Amchitka Island Project Participants

Project participants, such as supporting contractors and organizations, are responsible for developing 

the necessary procedures for their assigned scope of work and ensuring that work is performed in 

accordance with applicable federal, state, and local regulations; and approved NV ERP project plans 

and procedures consistent with individual contracts and agency agreements.  To fulfill responsibilities 

specific to QA, participants shall, at a minimum, be responsible for the following:

• Report to the NV ERP Project Managers or NV ERP Task Managers concerning scope
schedules, costs, technical execution, and quality achievement of task order activities.

• Ensure the proper resources are provided for QA activities and that QA activities are 
integrated into project activities.

• Evaluate activities to ensure that planning document requirements are implemented.

• Implement applicable procedures and instructions that govern NV ERP activities.

• Verify that work is technically sound, of acceptable quality, and is consistent with projec
objectives.

• Ensure personnel are trained and qualified to achieve initial proficiency, maintain proficie
and adapt to changes in technology, methods, or job responsibilities.

• Perform assessments, as applicable, to verify compliance with applicable requirements

• Identify deficient areas and implement effective corrective action for quality problems.

• Notify the NV ERP Project Managers, the NV ERP Task Managers, and other involved 
personnel of significant conditions adverse to quality or any adverse trends.

• Verify that appropriate corrective actions are taken for nonconformances.

C.2.3.3 Analytical Laboratories

Analytical laboratories used to support the NV ERP are responsible for ensuring that samples 

received, handled, stored, and analyzed according to the analytical laboratory’s QA program a

contract requirements.  Analytical laboratories performing data analysis shall participate in  

Performance Evaluation Sample Programs appropriate for analyses performed and be subjec
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periodic audits.  Subcontracted analytical services are subject to the same requirements.  Verification 

of subcontractor conformance is the responsibility of the contracting organization.

C.2.4 Planning

The NV ERP and participant personnel responsible for oversight of data collection operations should 

verify that the data-collection system design is defined, controlled, verified, and documented.  All 

planning shall incorporate the principle of Integrated Safety Management to mitigate hazards to 

workers, the public, and the environment.  A graded approach to data quality requirements shall be 

used to meet the sampling objectives and data needs of a given site and the dynamic nature of the 

program.  Work assignments should be clearly communicated with lines of communication 

established among all participants.  Organizations assigned lead responsibilities shall coordinate 

project planning with decision makers and participating organizations. 

C.2.4.1 Task Initiation

A project kickoff meeting should be conducted at the beginning of each task.  This meeting should 

brief key personnel assigned to the task on the purpose of the task, the expected outcome, the 

schedule for the task, and personnel responsibilities for completion of the effort.  The planning 

process should be monitored by responsible managers to ensure communication of status, to assess 

progress, and to implement any corrective action needed to achieve timely completion.

C.2.4.2 Data Quality Objectives

When appropriate, planning and scoping for environmental data/information needs will include the 

use of the DQO process to determine the type, quantity, and quality of the data to be collected and the 

appropriate use of such data.  Participants in the DQO process for each operation should include 

representatives of all data users and decision makers involved with that operation.  The DQO process 

provides a systematic procedure for defining the criteria that a data collection design should satisfy.  

The appropriate DOE/NV ERD personnel, NV ERP participants, and state regulators will jointly 

establish DQOs for each site, or group of similar sites, to allow the work to be planned in a manner 

that will ensure data will meet the needs of the end users.  Representatives from these organizations 

should include data users and decision makers.
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The DQO process should:

• Clarify the study objective.

• Define the most appropriate type of data to collect.

• Determine the most appropriate conditions from which to collect the data.

• Specify tolerable limits on decision errors which will be used as the basis for establishin
quantity and quality of data needed to support the decision.

Results of the DQO process shall be documented and project participants shall use the DQOs

develop a scientific and resource-effective data collection design.

C.2.5 Quality Indicators

Data quality indicator goals are qualitative and quantitative statements that specify the data 

requirements for the project.  Sampling analytical data goals are based on the intended use of t

current field procedures, instrumentation, and available resources.  Quality indicator goals are

established during the site-specific DQO process to properly support the overall project or sam

task objectives.  An evaluation of the quality indicators shall be performed during the assessm

data to determine if the goals set during the DQO process have been accomplished.  Indicators

quality as they relate to data collection and laboratory analysis include precision, accuracy, 

representativeness, completeness, and comparability.

C.2.5.1 Precision

Precision measures the reproducibility of data under a given set of conditions.  Specifically, pre

is a quantitative measurement of the variability of a population of measurements compared to 

average value.  Precision shall be assessed by collecting, preparing, and analyzing duplicate 

samples and by creating, preparing, and analyzing laboratory duplicates from one or more fiel

samples.  Precision will be reported as relative percent difference (RPD).  The RPD is calculat

the difference between the measured concentrations of Sample 1 and Sample 2, divided by th

average of the two concentrations, and multiplied by 100.  If the RPD exceeds predetermined 

for a given parameter, the data shall be evaluated for usability based on the purpose for the da

reasons for the increased RPD.  This evaluation must be documented.
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C.2.5.2 Accuracy

Analytical accuracy is defined as the nearness of a measurement to the true or accepted reference 

value.  It is the composite of the random and systematic components of the measurement system and 

measures bias in a measurement system.  Accuracy measurements for spike samples and laboratory 

control samples shall be calculated as percent recovery, which is calculated by dividing the measured 

sample concentration by the true concentration and multiplying the quotient by 100.  The percent 

recovery shall be within the limits defined in site-specific plans.  Values exceeding the acceptance 

criteria, established during the site-specific DQO process, must be evaluated for corrective actions.

C.2.5.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a 

characteristic of a sample population, a parameter variation at a sampling point, a process condition, 

or an environmental condition (EPA, 1998).  Representativeness depends on the proper design and 

execution of a sampling program, and it will be achieved through careful selection of sampling 

intervals and locations as well as analytical parameters and the correct collection methods.

The number of samples collected must be sufficient to demonstrate that the data represents the 

population of interest to the statistical certainty required by the DQOs.  Collection, storage, handling, 

and transport of samples should be performed in a manner that preserves the in situ characteristics of 

the samples and maintains the representativeness of the sample to the site.

C.2.5.4 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system 

compared to the amount that was expected to be obtained under correct, normal conditions 

(EPA, 1998).  Completeness is affected by unexpected conditions that may occur during the data 

collection process.  The number of samples prescribed for an activity must be sufficient to meet data 

requirements identified in the DQO process and must consider typical loss of data caused by 

handling, shipping, and analytical processes. 
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C.2.5.5 Comparability

Comparability is a measure of the confidence with which one dataset or method can be compared 

with another (EPA, 1998).  Comparability is achieved by using standard techniques and procedures 

(e.g., standard operating procedures) to collect and analyze representative samples and by reporting 

analytical results in appropriate units.  Comparability is limited by the other quality indicators 

because only when precision and accuracy are known can datasets be compared with confidence.

C.2.6 Reports to Management

Contractor management and NV ERP Project Managers shall be made aware of project activities and 

shall participate in the development, review, and operation of these activities.  The construction 

management shall be informed of quality-related activities through the receipt, review, and/or 

approval of:

• Project-specific plans and procedures
• Assessment reports
• Corrective action requests, corrective actions, and schedules
• Nonconformance reports (NCR)

Individuals identifying nonconforming conditions or deficiencies are responsible for documenti

and reporting said conditions.  All nonconformances and findings related to quality shall be cor

as required, documented, and properly reported.  In addition, periodic assessment of QA/QC 

activities and data quality parameters shall be evaluated and reported to the participating proje

and laboratory management.

C.2.7 Readiness Reviews

Readiness reviews verify that all planning documents and systems are in place for the succes

efficient accomplishment of the mission.  The readiness review includes verification that perso

are qualified and knowledgeable in the activities they are assigned to perform.

Readiness reviews shall be performed by participating organizations prior to the start of any m

scheduled activity and prior to restarting work (following stop work orders) to verify and docum
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that project planning and prerequisites have been satisfactorily completed.  At a minimum, readiness 

reviews shall verify that the following issues have been addressed:

• The scope of work is compatible with project objectives.

• The planned work is appropriate to meet objectives.

• Work instructions have been reviewed for adequacy and appropriateness, formally appr
and issued to personnel who will be performing the work.

• Hazards have been identified, analyzed, categorized, and controls implemented.

• Proper resources (e.g., personnel, equipment, and materials) have been identified and 
available.

• Assigned personnel have read the applicable work instructions and have been trained a
qualified.

• Internal and external interfaces have been defined.

• Proper work authorizations and permits have been obtained.

• The calibration of all material and test equipment is current.

• A feedback mechanism has been established to facilitate process improvement.
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C.3.0 Criteria 2 - Personnel Training and Qualifications

The NV ERP and Project participant management shall ensure that personnel are qualified and 

knowledgeable in the activities they perform.  Training should emphasize correct performance of 

assigned work and provide an understanding of why quality requirements exist.  Personnel 

qualification and training records shall be maintained as quality documents in accordance with 

DOE Order 414.1A, Quality Assurance (DOE, 1999).

C.3.1 Project Personnel

Personnel shall be trained and qualified to perform the tasks to which they are assigned.  Objective 

evidence of qualifications may include academic credentials, personal resumes, registrations and/or 

certifications, licenses, and training records.  The qualifications of personnel shall be evaluated 

against assigned responsibilities and any identified training needs must be addressed.

Training should be provided to achieve and maintain proficiency; adapt to changes in technology, 

methods, or job description; and allow for feedback and effectiveness of job performance.  Training 

may take the form of orientation and/or indoctrination, formal classroom training, or on-the-job 

training.  This training should include regulatory requirements, scopes of work, QA/QC 

requirements, and applicable work instructions.

On-the-job training should be conducted and documented by personnel experienced in the task being 

performed in accordance with each organization’s requirements.  Any work performed by a tra

should be under the supervision of an experienced individual.  Trainees should demonstrate ca

prior to performing work independently.

C.3.2 Subcontractor Personnel

Subcontractor personnel shall be qualified and trained to perform the duties for which they we

contracted.  The contracting organization shall be responsible for verifying the qualifications of

subcontractors.
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C.4.0 Criteria 3 - Quality Improvement

The objective of the Amchitka Island Project is to produce quality products and to continuously seek 

methods to improve both processes and products.  Processes shall be established with the objective of 

preventing problems and improving quality.  Peer reviews of various work products should be built 

into the work processes to ensure the quality of the products prior to release.  All personnel are 

encouraged to identify and suggest improvements in all areas of Amchitka Island activities.

Management shall seek to cultivate an atmosphere which fosters the belief that improvement is 

always possible, and accountability and excellence must be established at all levels.  It is equally 

important to identify and implement process improvements and efficiencies.  Successful techniques 

should be evaluated to determine the potential for performance improvements in other areas or 

projects.  The following sections identify processes that, at a minimum, shall be implemented.

C.4.1 Internal Quality Control Checks

Quality control checks shall be performed for data collected in the field and data obtained through 

on-site and/or off-site analysis.  Information shall be reviewed by someone other than the initiator to 

ensure correct collection, transcription, and manipulation.  Transcribed data shall be verified to 

ensure the correctness of the transcription.  Data that has been manipulated shall be checked to ensure 

the manipulation process was performed as the originator intended.  

Proprietary computer applications used for the evaluation of historical data maintained or transferred 

via electronic media shall have QC checks performed that are appropriate to the application being 

used.  These checks must be documented and maintained in accessible files.

Field sampling and laboratory analytical activities shall incorporate QC procedures.  All field and 

laboratory operations and systems shall be evaluated for their potential to impact the quality of 

generated data.  System quality controls that meet the requirements of this QAPP shall be established 

and documented through the use of approved procedures, plans, or instructions.

The QC samples shall be incorporated into the analytical stream to assess the overall data quality 

produced by the program.  The QC samples consist of field- and laboratory-generated samples which 
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are used to evaluate sampling and analytical precision and accuracy as well as the levels of potential 

contamination introduced by the sampling and analytical effort.  The following paragraphs describe 

the QC samples that will be generated.

C.4.1.1 Field Quality Control

The field data collection QC program is designed to provide confidence that data collected during 

field activities adequately represents the area of interest.  For sampling activities, field QC samples 

provide a mechanism for assessing and documenting that the collection process meets the QA 

objectives of the project.  The number and type of field QC samples required shall be determined 

during the DQO process for each site.  Field QC samples include, as applicable, trip blanks, 

equipment rinsate blanks, source blanks, field blanks, and field duplicates.  Field QC samples shall be 

submitted to the laboratory in such a manner that the laboratory is not aware that the sample is for QC 

purposes.  Collection and documentation of field QC samples shall be in accordance with approved 

procedures and site-specific plans.  Other types of data collected, such as observational data and 

measurements, shall have the appropriate quality control checks applied to ensure the information 

collected is of a quality that meets the objectives of the activity.

C.4.1.1.1 Equipment Rinsate Blank Samples

An equipment rinsate blank is collected from the final rinse solution from the equipment 

decontamination process to determine the effectiveness of the decontamination process.  The blanks 

shall be prepared by pouring deionized water through or over a sampling device after it has been 

decontaminated and prior to using the device for environmental sample collection.  If equipment 

rinsate blank analytical results indicate possible contamination of samples, environmental sample 

results shall be reviewed to determine whether qualifiers should be assigned to the data or whether the 

source should be resampled.  Results of rinsate blank analyses shall be maintained with the 

corresponding sample analytical data in the laboratory records file and reported in the laboratory data 

package.

C.4.1.1.2 Field Blank Samples

Field blanks are collected and analyzed by the laboratory to determine if contamination in the air 

during sample collection and packaging may have contaminated the samples.  The field blanks are 
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prepared by pouring deionized water into clean sample containers in the field near the sampling 

locations, or by exposing a clean swipe to the same ambient conditions as those present during 

sampling.  Field blanks should be collected as closely in time and space to the environmental sample 

as possible.  If field blank analytical results indicate possible contamination of associated samples, 

environmental sample results shall be reviewed to determine whether qualifiers should be assigned to 

the data or whether the source should be resampled.

C.4.1.1.3 Trip Blank Samples

A trip blank is a 40-milliliter volatile organic analysis (VOA) container of organic-free water that is 

shipped to the field along with the other VOA sample containers.  The blank is not opened, but is 

otherwise maintained, handled, stored, packaged, and shipped as if it were collected in the field.  The 

purpose of the trip blank is to determine if contaminants have entered the sample through diffusion 

across the Teflon™-faced, silicone rubber septum of the sample vial during the performance of 

laboratory, field, or shipping procedures.  The trip blank is only analyzed for volatile organic 

constituents.  Trip blanks shall be submitted for analysis at a frequency of one sample per shipping 

container that contains field VOA samples.

Following the analyses, if the trip blanks indicate possible contamination of the samples, 

the appropriate project personnel shall be notified.  Results of trip blank analyses shall be maintained 

with the corresponding sample analytical data in the laboratory records file and reported in the 

laboratory data package.

C.4.1.1.4 Duplicate Samples

Field duplicates are QC samples that are collected as closely in time and space to the environmental 

sample as possible to assess sample variability and to measure sampling and analytical variability.  

Collection of the required number of duplicates shall be evenly distributed throughout the sampling 

activity.  The field duplicates shall mirror the sampling and analytical profile of the original sample 

and be assigned a unique sample number.  The duplicate sample number shall not indicate that it is a 

QC sample to minimize handling, analysis, and data-evaluation bias.  Parameters to be analyzed shall 

be the same as those analyzed for the corresponding environmental samples.  Sample management 
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and documentation procedures for duplicates shall be the same as those used for environmental 

samples. 

C.4.1.2 Laboratory Quality Control

All on-site and off-site laboratories performing analyses for the Amchitka Island Project shall 

conduct their activities in accordance with a written and approved QA plan.  Laboratory quality 

control (LQC) samples shall be analyzed using the same analytical procedures used to analyze 

environmental samples.  Each analytical laboratory shall generate QC samples during each analytical 

run to assess and document accuracy and precision associated with each analytical measurement in 

accordance with the laboratory QA plan.  All data from concurrently analyzed LQC samples and 

other quality controls which are used to demonstrate analytical control shall be included in the 

laboratory’s analytical report.  The requirements for the types and number of LQC samples wil

depend on the analytical procedure or method and the laboratory’s QA objective for each test.

Laboratory quality control samples (LCS) include method blanks, surrogate-spike, and matrix 

spike/matrix spike duplicate samples.

C.4.1.2.1 Laboratory Control Samples

One LCS shall be prepared and analyzed with each batch of samples per matrix.  The LCS sh

carried throughout the sample preparation and analysis procedures to assess laboratory accu

precision.  The LCS shall be analyzed concurrently with each analytical batch for each analyte

interest and shall be prepared from standards independent of the calibration standard.  Contro

for recovery shall be established, and recovery data shall be plotted on internal control charts.

LCS data outside these recovery limits shall be considered "out of control," and the laboratory

initiate corrective action(s) that shall be performed in accordance with the laboratory's QA plan

Results of duplicate LCS analyses shall be reported as RPD and percent recovery and include

the associated analytical report.

C.4.1.2.2 Method Blank Samples

Method blanks shall be analyzed by the laboratory to check for instrument contamination and 

contamination and interference from reagents used in the analytical method.  A method blank s

concurrently prepared and analyzed for each analyte of interest for each analytical batch.  Me
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blank data outside statistical control limits shall be considered "out of control," and corrective 

action(s) shall be performed in accordance with the laboratory’s QA plan.  Method blank data shall be 

reported in the same units as the corresponding environmental samples, and the results shall be 

included with each analytical report.

C.4.1.2.3 Surrogate-Spike Samples

Surrogate-spike sample analysis shall be performed for all samples analyzed by gas chromatography, 

(GC) gas chromatography/mass spectrometry (GC/MS), and High Performance Liquid 

Chromatography (HPLC) to monitor the percent recovery of the sample preparation and analytical 

procedures on a sample-by-sample basis.  Surrogate standards are nontarget compounds added to GC, 

GC/MS, and HPLC standards, blanks, and samples prior to extraction or purging.  Surrogate 

compounds and concentrations added shall be those specified in the applicable analytical method.  

Recovery values for surrogate compounds shall be within the control limits specified by the 

laboratory and in accordance with assessment procedures in the laboratory’s QA plan, or the analysis 

shall be repeated.  Results of surrogate-spike sample analyses shall be reported as percent recovery.

C.4.1.2.4 Matrix-Spike/Matrix-Spike Duplicate Samples

Project site-specific matrix-spike/matrix-spike duplicate samples shall be analyzed by the laboratory 

to determine interferences of the sample matrix on the analytical methods and subsample variance of 

the laboratory data.  A separate sample aliquot shall be spiked with the analytes of interest and 

analyzed with every 20 samples per matrix or, if fewer than 20 samples were collected, at least one of 

the samples shall be spiked.  Results of the matrix-spike/matrix-spike duplicate analyses shall be 

reported as percent recovery and RPD and included with the analytical report.  Results that are 

outside the established recovery or reproducibility limits for the analytical method shall be considered 

“out of control,” and the laboratory shall initiate corrective action(s) that shall be performed in 

accordance with the laboratory’s QA plan.

C.4.1.2.5 Laboratory Duplicate Samples

Two aliquots of the same sample per matrix shall be prepared and analyzed for inorganic anal

and the duplicate results will be used to calculate the precision as defined by the RPD.  If the 

precision value exceeds the control limit, the appropriate laboratory personnel will identify the 
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cause of the nonconformance and implement corrective actions.  A laboratory duplicate analysis shall 

be performed for every 20 samples.

C.4.2 Data Precision, Accuracy, and Completeness

Quality control sample results are used to evaluate laboratory and field precision and accuracy.  

Precision shall be determined by comparing the concentrations of the various constituents between 

duplicate analyses.  Accuracy shall be determined by comparing analytical results with the known 

(true) value of a reference standard (i.e., a laboratory control sample).  The accuracy of the spiked 

samples must be within the accepted accuracy of the method of analysis for the analyte of interest.  

Sample results falling outside of acceptable ranges for precision and accuracy shall be brought to the 

attention of laboratory management for evaluation and corrective action(s) as needed.  Completeness 

shall be determined by comparing the amount of valid data obtained from a measurement system to 

the amount that was expected to be obtained.  Data precision, accuracy, and completeness 

requirements shall be dependant on the end use of the data and determined during the DQO process 

for each site.

Laboratory results shall be checked upon receipt.  If there appears to be an error in the analysis, the 

laboratory shall be contacted immediately, and corrective action(s) must be taken.  If investigation 

reveals that processes were not in control, corrective action(s) shall be taken and the resulting data 

evaluated to determine any impacts. 

C.4.3 Corrective Action

This section establishes the methods and responsibilities for identifying, reporting, controlling, and 

resolving conditions of nonconformance and conditions adverse to quality for activities performed in 

support of the Amchitka Island Project.

C.4.3.1 Nonconformance

A nonconformance is a deficiency in characteristic, documentation, or procedure that renders the 

quality of an item or activity as estimated, unacceptable, or indeterminate.  The NV ERP policy 

encourages all personnel to identify and document nonconforming items and processes.  It is also 

NV ERP policy to identify nonconformances in a manner that focuses on solutions and discourages 
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fault-finding to encourage the open identification and resolution of problems.  Individuals identifying 

nonconforming conditions or items are responsible for documenting and reporting the 

nonconformance.  Responsible personnel should be notified at the time the nonconformance is 

identified so that, when possible, corrective measures may be taken immediately.

All NCRs shall be handled in accordance with each organization’s internal processes.  An NCR

specify:

• Originator
• Date of the nonconformance
• NCR number (unique)
• Responsible organization
• Requirement(s)
• Nature of the nonconformance
• Disposition
• Technical justification for disposition 

When an NCR affects cost, schedule, scope, or is a H&S issue, the applicable NV ERP Projec

Manager and the NV ERP QAC must be notified.

C.4.3.2 Root Cause

A root cause is the most basic element that, if corrected, will prevent recurrence of the same 

(or similar) problem.  Root-cause analysis should be used where the understanding of the bas

underlying cause is important to the prevention of similar or related problems.  The root-cause

analysis should be used to gain an understanding of the deficiency, its causes, and the necess

corrective actions to prevent recurrence.  The level of effort expended should be based on the p

negative consequences of a repeat occurrence of a problem. 

C.4.3.3 Trend Analysis

Trend analyses should be performed on nonconforming conditions, deficiencies, root causes, 

results of improvement initiatives to identify any possible trends.  Adverse trends shall be brou

the attention of the appropriate management.  Positive trends, such as improved performance

savings resulting from enhancements or the application of new technology, should be shared t
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facilitate improvement in other areas or projects.  As appropriate, information obtained from trend 

analyses should be included in a Lessons Learned system.

C.4.3.4 Lessons Learned

A Lessons Learned system has been established at DOE/NV as a focal point for reporting and 

retrieving important information concerning experiences gained through previous activities. 

Continuous improvement can be fostered through incorporation of applicable Lessons Learned into 

work processes and project planning activities, including work plan development, budget 

development, and strategic planning.  The Lessons Learned program should be used interactively 

with other management tools such as critiques, assessments, readiness reviews, and evaluations of 

field activities.
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C.5.0 Criteria 4 - Documents and Records

The Amchitka Island Project shall have planning documents and work plans, as deemed necessary, 

for the work to be performed.  Contractors may determine that additional procedures are necessary to 

further define the responsibilities and activities of specific scopes of work.  Figure C.1-1 is a 

flowchart of the guidance documents. 

C.5.1 Documents and Records

Systems and controls shall be implemented by project participants for identifying, preparing, 

reviewing, approving, revising, collecting, indexing, filing, storing, maintaining, retrieving, 

distributing, and disposing of pertinent quality documentation and records.  The format for 

documents pertaining to the Amchitka Island Project shall be established in cooperation with the 

State of Alaska. 

C.5.1.1 Document Review and Control

Plans and reports shall be reviewed for quality requirements, technical adequacy, completeness, and 

accuracy prior to their approval and issuance.  The NV ERP documents shall be reviewed in 

accordance with the DOE/NV procedure AMEM-02-002, Document Review and Coordination 

(DOE/NV, 1999a).

A system or process for identifying documents that require control and controlling those documents 

shall be implemented to ensure that the latest revision of a document is used.  The Amchitka Island 

management is responsible for ensuring that personnel who perform work are in possession of the 

most current version of the documents applicable to the activities being conducted.

Revisions to controlled documents shall be approved by the same level of authority or organization as 

the original.  Documents no longer in use should have their status clearly indicated, and record copies 

should be maintained in accordance with DOE Order 200.1, Information Management Program 

(DOE, 1996a).



Amchitka RA Work Plan
Appendix C
Revision:  1
Date:  04/09/2001
Page C-24 of C-56
C.5.1.2 Change Control

Changes or modifications to approved procedures or plans may be necessary to adjust an activity to 

actual field conditions or to revise programmatic methods of implementing project requirements.  

Amchitka Island participants shall ensure that changes are properly identified, documented, 

approved, and controlled in accordance with the individual procedures of each participant 

organization.  Verbal authorization of changes must be documented and followed up with a written 

change notice in a timely manner.  Changes shall be approved commensurate with the original 

document prior to implementation of the change.  Changes to the SSHASP shall be in accordance 

with procedures.  The NV ERP shall be notified of changes that impact the technical scope, cost, or 

schedule of the project.

C.5.1.3 Records Maintenance

Sufficient records of Amchitka Island activities shall be prepared, reviewed, and maintained.  Project 

records shall be maintained in accordance with DOE Order 200.1 (DOE, 1996a), Information 

Management Program.  Contractors and other agency participants shall have a system in place for the 

storage and retrieval of quality records that is consistent with environmental regulations and 

DOE Order 200.1 (DOE, 1996a).
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C.6.0 Criteria 5 - Work Processes

The performance of activities shall be based upon the objectives of the project.  Details of specific, 

environmental, data-collection activities will be discussed in the applicable site-specific planning 

documents.  Appropriate technical methods or a scientific rationale shall be employed.  Activities 

shall be performed in accordance with approved procedures and site-specific plans that comply with 

the applicable requirements of DOE Orders, procedures, and project planning documents.  Upon 

request, contractors and participating organizations shall supply the NV ERP with copies of 

applicable procedures.  Deviations from the applicable approved project plans and procedures shall 

be approved and documented.

C.6.1 Evaluation and Use of Existing and New Data

Existing and new data shall be evaluated against current requirements for their intended use.  This 

analysis consists of editing, screening, checking, auditing, verification, and review.  Methods shall be 

in place for the control and transfer of data, control of interpretive work products, and the control of 

data within a database.  The process should provide guidance for gathering, manipulating, and 

distributing data.  The quality of existing data shall be determined, based on the traceability of data 

and the level of QA/QC applied to the data during initial collection, prior to inclusion into a central 

database.  Reports or interpretative works shall indicate the quality of the data being used.  Prior to 

use, newly acquired analytical data will be evaluated against predetermined objectives and criteria.

C.6.2 Computer Hardware and Software

Computer hardware/software configurations are defined as the combination of computer program 

software version, operating software version, and model of computer hardware.  Computer software 

and hardware/software configurations used in the acquisition, modeling or storage of environmental 

data shall be installed, tested, used, maintained, controlled, and documented to meet the requirements 

of the user and/or data management criteria.  Compatibility between software and hardware systems 

must be achieved for long-term retrievability.  To the extent possible, the contractor’s and proje

participants’ hardware and software should be compatible with the NV ERP.
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C.6.2.1 Computer Systems

Computer hardware/software configurations for the storage and manipulation of environmental data 

should be tested by knowledgeable individuals prior to actual use and the results documented and 

maintained.  Changes to hardware/software configurations should be assessed to determine the 

impact of the change on the technical and quality objectives of the environmental program.  If any of 

the components are changed or modified and a new configuration results, or if program requirements 

change so that the capability of the hardware/software configurations to meet the new requirements is 

uncertain, then the configuration should be retested and redocumented.  

Computer hardware/software configurations integral to measurement and test equipment (M&TE) 

that are calibrated for specific uses do not require further testing unless the software uses change or 

the configuration is modified.

The physical media on which software is stored shall be controlled and protected so that software and 

data are physically retrievable and protected from loss or compromise by catastrophic events.  

Back-up copies shall be maintained so that a single event will not cause a significant loss of software 

or data.

C.6.2.2 Software Design/Development

Project participants involved in the development or use of major-use software for modeling or 

technical computations will develop and implement processes for the development, modification, 

verification/validation, and control of computer software codes.  Code criteria should be clearly 

defined prior to development or purchase and should be consistent with applicable national standards.  

Software will be qualified for use, based on its ability to provide acceptable results for its intended 

application.  The configuration of software should be controlled and documented so traceability is 

maintained through the developmental history.  Documentation of the development or modification 

of software codes must include the appropriate peer reviews and verification/validation.
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C.6.2.2.1 Code Evaluation

Newly developed computer codes or modifications to existing software shall be reviewed and the 

reviews documented by individuals who are knowledgeable in the area of code development.  

Reviewers should consider the following aspects:

• Assumptions are reasonable and valid

• Correctness of the mathematical model

• Conformance of methods to accepted and published concepts (recognizing that alterna
methods and interpretations other than those of the evaluators may be acceptable)

• Consistency of results with known data 

• Reasonable and prudent use of data and analysis tools

• Appropriateness for intended purpose

C.6.2.2.2 Code Verification/Validation

Software should be qualified for use based on its ability to provide acceptable results for the in

application.  Software verification and validation activities will include provisions for providing 

confidence that the software adequately and correctly performs all intended functions.  The ex

verification/validation required shall depend on the complexity, risk, and uniqueness of the cod

Computer software code modifications shall be verified and validated according to the same 

requirements as the original code.  Verification of changes may be limited to the scope of the 

modification if the rest of the code is not affected.  Acquired technical software used without 

modification must have operational checks performed through test cases to verify that the softw

functioning as intended.

Computer applications, project participants, used for the evaluation of historical data maintaine

transferred via electronic media shall have QC checks performed as appropriate to the applica

being used.  These checks must be documented and maintained in project files.
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C.6.2.2.3 Software Documentation

All developed or procured computer codes shall be uniquely identified.  Computer software code 

documentation shall be maintained with associated calculations and reference material.  

Documentation will consist of software design and reference material, verification/validation records, 

operational test records, and user-oriented information.

C.6.2.3 Peer Review of Software and Code Applications

The peer review is an assessment of the assumptions, calculations, extrapolations, alternate 

interpretations, methodology, acceptance criteria, and conclusions pertaining to interpretive work 

products generated through use of computer software.  Peer reviews shall be performed and 

documented to ensure that interpretive work products are technically adequate, properly documented, 

and satisfy established technical and quality requirements.  Peer reviewers shall possess the 

appropriate subject matter/technical expertise and not have participated in preparing the original 

work.  All review comments and the attendant comment responses shall be recorded on review sheets 

and maintained in the project files.  The acceptable level of accuracy of each interpretive work 

product should be established by project management.

C.6.3 Field Investigation

Field activities generally involve the collection of data for the purpose of decision making.  Field data 

acquisition shall be accomplished through the use of approved plans, procedures, and/or instructions, 

by qualified personnel using appropriate tools and calibrated equipment.  Additionally, all work shall 

be performed safely within the controls established to prevent/mitigate hazards.  Details of specific 

environmental data collection activities shall be delineated in the associated project plans and 

instructions.  Data acquisition methods for which a procedure does not exist (those that are unique, 

experimental, or under development) shall be detailed in the project-specific plans or instructions.
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C.6.3.1 Sample Custody

Chain of custody for each field sample collected must be documented to provide the traceability of 

possession from the time the samples are collected until disposal.  A sample is considered to be in 

custody if it meets any of the following criteria:

• Is in a person's actual possession
• Is in a person's unobstructed view after being in the person's physical possession
• Is in a secured area to prevent tampering after having been in the person’s physical pos
• Is in a designated secured area, restricted to authorized personnel only

Sampling events shall be monitored to ensure that custody procedures and records are being 

implemented.  Without exception, sample custody shall be continuously maintained for all sam

collected.

C.6.3.1.1 Chain of Custody Form

Each individual who possesses a sample is responsible for sample custody until the sample is

relinquished to another individual or a secure storage area via the chain of custody form.  Field

shall initiate chain of custody forms for samples collected during field activities in accordance w

written and approved procedures and/or instruction.  Whenever samples are transferred to a n

sample custodian, the new custodian shall sign his or her name, the company name, and note

and date that the transfer occurred.  There shall be no gaps on the record of custody.  The cha

custody form shall accompany the samples during handling and shipment, and it shall chronic

history of custody.

C.6.3.1.2 Custody Seals

To ensure that tampering is easily detectable, each sample container shall be individually seal

a custody seal.  The seal shall be placed over or around the lid of the sample container so tha

container cannot be opened without breaking the seal.  Each custody seal shall be initialed an

by the sample custodian.
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C.6.3.1.3 Sample Labels and Identification

Sample labels shall contain the unique sample numbers and other sampling information, using 

indelible ink, and be securely affixed to the container.  All information and data for a sample are 

keyed to each sample’s unique number.  The sample label shall contain the following required

information:

• Project name
• Unique sample number
• Sampling date and time (military)
• Sample location and depth interval (if applicable)
• Sample medium
• Requested analyses
• Name of the individual collecting the sample
• Preservation or conditioning of the sample

Each sample number shall be indicated on both the container and field data/sample collection 

For samples requiring multiple containers, the same sample identification numbers shall be re

on each container.  Labels that are not plastic coated and have the potential to smear or deter

shall be covered with clear tape.

C.6.3.1.4 Sample Handling, Preservation, Packaging, and Shipping

Proper sample handling is achieved by selecting the appropriate sample containers, preserva

procedures, and holding times for specific analyses.  Where applicable, sample containers sha

certified clean per EPA protocol and shall remain sealed until ready for use.  Certificates of con

cleanliness shall be maintained in the project files.  A table of parameters and analytical metho

provided in Attachment C-2.  This table is a living document and as such is subject to review and

update on a regular basis. 

Upon completion of sampling, labeling, and custody sealing, each sample shall be placed in a

separate, sealable plastic bag; transferred to an appropriate shipping container cooled with ice

if required; and protected from breakage by using shock-absorbent packing material.  Approve

procedures must comply with Title 49 CFR, Parts 170 to 177 (CFR, 1996b), for the packaging,

labeling/placarding, and shipping of samples.
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C.6.3.1.5 Decontamination

To prevent cross-contamination of samples, equipment coming in contact with samples shall be 

decontaminated prior to use, between sampling locations, and before leaving the site.  Certification of 

cleanliness shall be obtained for disposable or precleaned sampling equipment.  Decontamination 

activities shall be performed and documented in accordance with the participating organization

approved written procedures. 

Equipment rinsate blanks shall be submitted to the analytical laboratory to assess the effective

the decontamination process.  If the rinsate blank results indicate possible contamination, corr

actions shall be implemented to preclude recurrence.  Sample results obtained using the susp

sampling equipment shall be reviewed to determine whether analytical qualifiers should be as

to the data.

C.6.3.1.6 Investigation-Derived Waste

Investigation-derived waste (IDW) shall be containerized pending the results of waste 

characterization.  To ensure compliance with DOE requirements and federal and state regulat

IDW shall be characterized and disposed of in accordance with approved plans.

C.6.3.1.7 Field Documentation

Field documentation should be of sufficient detail to facilitate the reconstruction of field activitie

Field personnel shall document activities on a daily activity report, a log book, or on the approp

form as required by each contractor doing work for the NV ERP.  Documentation should be ma

indelible ink and include all information applicable to the activity being performed.

C.6.3.1.8 Photographic Documentation

With the approval of the DOE/NV, photographs may be taken during the corrective action 

investigation and/or corrective action activities.  Photographs shall be documented on a photog

log in accordance with contractor procedures.  The photographs and negatives shall be proces

stored in accordance with DOE/NV security procedures.
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C.6.3.2 Identification and Control of Items

The NV ERP participants shall establish and document sufficient controls to ensure that 

quality-affecting items, such as equipment, components, and material can be readily identified.  

These controls shall be established to prevent incorrect use, to retain integrity of materials, and to 

preserve the desired operating characteristics of equipment.  Controls shall be applied that are based 

on the risk to the project if control of the item is lost.  Appropriate controls shall be applied prior to 

and subsequent to use.  Specific requirements for preservation and packaging shall be identified in 

project documents.  

Hazardous materials shall be properly controlled and transported in accordance with Title 49 CFR 

Part 173,  Shippers—General Requirements for Shipments and Packaging (CFR, 1996b).

C.6.3.3 Calibration and Preventive Maintenance

The M&TE used in NV ERP projects shall be uniquely identified and controlled.  A system of 

calibration and preventive maintenance shall be employed by project participants to ensure the proper 

operation of M&TE.  Reference standards of the correct type, range, and acceptable uncertainty shall 

be used for collecting data consistent with the project objectives. 

C.6.3.3.1 Calibration

Approved procedures or the manufacturer’s recommendations shall be used to calibrate M&TE prior 

to use and at prescribed intervals thereafter.  The frequency of calibrations (periodic or factory) shall 

be based on the manufacturer’s recommendations, national standards of practice, equipment type and 

characteristics, and past experience.  Operational, or in-house, calibrations and/or source-response 

checks shall be performed on the appropriate M&TE prior to the start of work and at prescribed 

intervals to verify the equipment’s continued accuracy and operational function.

Equipment for which the periodic calibration period has expired, equipment that fails calibration, or 

equipment that becomes inoperable, shall be tagged "out-of-service" and, when possible, segregated 

to prevent inadvertent use.  Results of activities performed using equipment that is out of calibration 

shall be evaluated for adverse affects and the appropriate personnel notified.
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Physical and chemical standards shall have certifications traceable to the National Institute of 

Standards and Technology, U.S. Environmental Protection Agency (EPA), or other nationally 

recognized agencies.  Supporting documentation on all reference standards and equipment shall be 

maintained. 

C.6.3.3.2 Preventive Maintenance

Project participants shall perform periodic preventive maintenance on field and laboratory equipment.  

To avoid preventable breakdowns and work delays, preventive maintenance schedules, practices, and 

a list of necessary spare parts shall be developed in accordance with manufacturers’ specifica

and warranties.  The frequency of preventive maintenance shall be based on the manufacture

recommendations and the users' professional knowledge and experience. 

C.6.3.4 Laboratory Operation

Laboratories performing analytical work for the Amchitka Island Project must operate in accord

with an acceptable written QA program.  Plans and procedures relevant to the NV ERP must b

available upon request.  Deviations from approved procedures shall be documented.  

All Amchitka Island participants who subcontract analytical services must ensure quality of ser

through established procurement practices and oversight activities.  Laboratories must particip

an Interlaboratory Performance Evaluation program appropriate to sample types and analyses

laboratory must maintain participation in the DOE interlaboratory quality assurance programs 

appropriate for the samples analyzed and in the EPA programs most appropriate to sample typ

analyses.  The laboratory must provide the results of these performance evaluation studies alo

the laboratory’s response to any deficiencies which were identified upon request.

C.6.3.4.1 Preanalysis Storage

Samples received at the analytical laboratory that have been entered into the sample tracking

shall be placed into a storage refrigerator or secure storage area until analyzed.  The methods

storage are generally intended to:

• Retard biological action
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• Retard hydrolysis of chemical compounds and complexes
• Reduce volatility of constituents
• Reduce adsorption effects
• Reduce light exposure

Preservation methods are generally limited to pH control, preservative addition, and refrigerati

Radiological samples do not require preservation.  Preanalysis sample storage procedures sh

documented and described in laboratory-specific procedures.

C.6.3.4.2 Postanalysis Storage

The possibility of reanalysis requires that proper environmental control for post-analysis samp

provided.  These controls shall be described in laboratory-specific procedures.  In general, sam

shall not be kept longer than one year.  The samples shall be properly disposed of by the labo

unless other arrangements have been made to return them to the site.

C.6.4 Analytical Data Usability

Analytical data received for input into a project should be assessed for acceptability against th

requirements stipulated in the applicable project document.  Personnel should verify that analy

data reports have been reviewed by appropriate individuals other than those generating the an

data or the report and that all forms of the report (printed or electronic) carry a notice of any 

limitations on the use of the data.

C.6.4.1 Data Management

Analytical data shall be controlled and managed to guarantee data integrity throughout acquis

and development.  Systems must be established for directing analytical data results into a con

data management system.  Requirements shall be established for identification, collection, sel

control, and transfer of analytical data both within and external to the NV ERP data manageme

system.  Analytical data that are submitted shall be qualified and traceable to the original data r

and procedures established for processing, storage, and control of data.  Analytical data users

responsible for determining if the data are sufficient for their intended use.
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Each participating organization responsible for generating environmental data for the NV ERP shall 

have a management plan for handling data that describes the flow of data from its generation through 

its final use and storage.  The Data Management Plan shall include or reference the specific 

procedures to be used for data verification and validation to ensure that all data used to support 

decisions made under the NV ERP are of known and documented quality.  Procedures shall be used to 

optimize the detection and correction of errors and prevent data loss during data reduction, reporting, 

and data entry into databases.

C.6.4.2 Evaluation and Use of Data

Participating organizations shall have a system in place for the control and transfer of data and  

interpretive work products to the Common Data Repository, which will provide guidance for 

gathering, manipulating, and distributing data.  The quality of existing data shall be determined, 

based on the traceability of data and the level of QA/QC applied to the data during initial collection 

and current requirements for their intended use.  This analysis consists of editing, screening, 

checking, auditing, verification, and review.  Reports, models, or interpretative works shall indicate 

the quality of the data being used.  Prior to use, newly acquired analytical data will be evaluated 

against predetermined objectives and criteria.  Computer applications used for the evaluation of data 

maintained or transferred via electronic media shall have quality control checks performed as 

appropriate to the application being used. 

C.6.4.3 Data Reduction, Verification, and Validation

Computations performed on raw data are considered data reductions.  Numerical reduction of field 

and analytical data shall be formally checked in accordance with approved procedures, and this 

checking must be performed prior to the presentation of results.  If unchecked results are to be 

presented, transmittals or subsequent calculations based on these results must be marked 

"preliminary" until the results are checked and determined to be correct.

Verification is the process of checking and reviewing the data reduction process.  Data verification is 

a systematic review of data by qualified individuals to check data reduction and ensure that data meet 

specified guidelines.  
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Validation of analytical data is a comprehensive verification which includes complete review of raw 

data.  The site-specific DQO process shall establish what percentage of analytical data packages shall 

be validated.  Qualifiers may be attached to the data to indicate the results of the verification process.  

These qualifiers may restrict or limit certain uses of the data.

C.6.4.3.1 Data Completeness Review

A completeness review should be conducted to ensure that field and laboratory data and 

documentation are present and complete.  During this review, problems should be identified and 

documented.  Information from this review should accompany the data.  The review should include 

the verification that:

• Overall deliverable objectives are met.
• Laboratory documentation is complete and accurate.
• Significant problems are identified in the laboratory documentation.
• Chain-of-custody documents are complete and contain required information.
• Analytical practices are consistent with chain-of-custody requirements.
• Analytical information presented is correct and complete.
• Analytical practices are within technical guidelines.
• All field forms are present and complete.

C.6.4.3.2 Data Review and Summary

Selected QC checks and procedures shall be evaluated for compliance or noncompliance with

standards.  Deficiencies in the data package shall be communicated to the laboratory, and add

corrections to the data package shall be controlled.  Data review shall be conducted by personn

training in, and a technical understanding of, laboratory methods and data quality, but extensiv

experience required of professionally trained data validators is not required.  Data review shal

include, but not be limited to, the examination of the following:

• Analytical requirements have been met.
• Critical items meet the project requirements.
• Analytical method QC compliance are evaluated and applied to results/qualifiers.
• Sample data quality indicator goals are evaluated.
• Surrogate data quality indicators are evaluated.
• Laboratory QC sample data quality indicators are evaluated.
• Calibration information is evaluated and applied to results/qualifiers.
• Internal standard is evaluated and applied to results/qualifiers.
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• Serial dilution effects
• Holding time criteria is correct.
• Laboratory data qualifiers are correct and explained or a key is included.

C.6.4.3.3 Data Validation

Data validation encompasses a complete validation of the analytical results according to EPA 

functional guidelines or an equivalent industry-standard protocol.  Data validation and review o

and CLP-like data packages shall be performed in accordance with the USEPA Contract Laboratory 

Program, National Functional Guidelines for Inorganic Data Review (EPA, 1994) and Contract 

Laboratory Program, National Function Guidelines for Organic Data Review (EPA, 1999).  For 

non-CLP radiochemical parameters, the data validation shall be performed following the 

requirements outlined in DOE SOPs, which are based on the Hazardous Waste Remedial Acti

Program, Requirements for Quality Control of Analytical Data (DOE, 1988).  This review is designed

to be conducted by personnel with training in, and a technical understanding of, laboratory me

and data quality, and with the extensive experience required of professionally trained data valid

Calculations of results from raw data will be verified, and data validation qualifiers will be assig

The results of this review and a summary of parameter detections shall be forwarded to the 

appropriate Project Manager for evaluation.

Data validation shall include a check of the calculation of all QC sample results and the third p

confirmation of a minimum of five percent, based on direction from the Radioactive Waste 

Acceptance Program, of the sample result calculations from characterization samples or samp

intended to demonstrate that the contaminant(s) of concern have been isolated, stabilized, an

removed.  Data validation shall also include a check of all the functional guideline parameters 

included in lower-level reviews. 

The percentage of data packages to be validated for the Amchitka Island Project shall be depe

on the end use of the data and established during the site-specific DQO process.  Sample res

selected for validation shall be determined by use of a random number generator or may be se

by project management in cases where special criteria exist.  The Amchitka Island Project Ma

shall maintain the option of having additional data packages reviewed. 
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C.6.4.4 Laboratory Data Reporting

Analytical data reports must contain, at a minimum, the following information:

• Cover page with the reviewer's signature, data qualifiers, and a description of any techn
difficulties encountered during the analyses

• Date the sample was received

• Date the sample was prepared

• Date the sample was analyzed

• Sample identification number

• Laboratory sample identification number

• Analytical method reference number

• Analytical results

• Tabulated QC sample results

• Instrument tuning and calibration results

• Final copy of the chain-of-custody form, with appropriate signatures

• Hard copy raw data of calibration, QC samples, and the analyses of field samples

Data packages shall be required for all analytical results unless sample results are excluded fro

validation by NV ERP project management.  Validated data shall be reviewed to determine wh

they meet the DQOs of the investigation.  The data shall be reviewed to ensure that the requir

number of samples were collected, critical samples were collected and analyzed, and the resu

passed data-validation criteria.  The data shall also be reviewed to determine whether detectio

were met.  Data-reporting techniques shall be in accordance with the project data-reporting 

requirements; data-reporting procedures shall be consistent with those found in the User’s Guide to 

the Contract Laboratory Program (EPA, 2000).
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C.6.4.4.1 Data Reporting

Data shall be reported in accordance with standardized formats.  Electronic data transfers shall be 

delivered, along with the hard copy, on 3.5-inch diskettes or other methods agreed upon with the 

NV ERP Common Data Repository custodial organization.  The laboratory will not be loaded into the 

common data repositories for general use until it has been verified/validated.
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C.7.0 Criteria 6 - Design

Any quality-affecting items or processes designed in support of the Amchitka Island Project shall be 

in accordance with a documented design control process and based on sound engineering and 

scientific principles using the appropriate standards.  The acceptability and adequacy of the design 

product shall be verified or validated by qualified individual(s) other than those who performed the 

original design.  Verification and validation shall be completed prior to approval and implementation 

of the design.  Design records shall include the design steps and sources of input that support the final 

output.  The final design output shall be approved in accordance with the participants’ internal 

procedures.  Changes or modifications to the final design shall be subject to the same control 

measures and approvals as applied to the original design.
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C.8.0 Criteria 7 - Procurement

Procurement of items and services for the Amchitka Island Project shall be consistent with standard 

commercial purchase order terms and conditions, and performed in cooperation with the DOE/NV 

Contracts Management Division.  Project participants must have processes in place that meet the 

requirements of their contracts or agreements and applicable federal requirements.

C.8.1 Procurement Control

Items and services of a technical nature procured in support of the Amchitka Island Project shall be of 

a quality that meets the requirements of the project.  Project participants shall establish controls to 

ensure that, as a minimum, procured items and services meet specifications delineated in the 

procurement documents.  Each participating organization shall have systems in place to track items 

and confirm the delivery of procured items and services as specified.  Project participants shall have a 

program in place, invoking the appropriate quality requirements of the contractor’s QA program

specifying any project requirements for the procurement of items and services.

Subcontractors procured for Amchitka Island activities must be evaluated for prior experience, 

to perform specific tasks, and cost.  The capabilities of subcontractor personnel shall be asses

the procuring contractor to verify qualifications and determine the type and amount of training 

supervision needed for environmental restoration activities.

C.8.1.1 Procurement Documents

Procurement documents for the Amchitka Island Project shall define the scope of work for the i

service being procured and provide specifications, acceptance criteria, shipping and handling 

requirements, health and safety requirements, and any documentation required as applicable.

Technical specifications shall either be directly included in the procurement documents or inclu

by reference to specific drawings, specifications, procedures, regulations, or codes that descri

items or services to be furnished.  Procurement documents shall be reviewed for accuracy an

completeness by qualified personnel prior to initial issue.  Changes to a procurement documen

require the same level of review and approval as the original document.
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C.8.1.2 Measurement and Testing Equipment

Procurement documents shall also require that all purchased and rented M&TE be calibrated to 

existing national standards prior to acceptance and that calibration documentation is provided.  

Calibration certification and instrument manufacturer’s manuals should be available in project 

for M&TE.  Schedules for recalibration shall be established and implemented for M&TE requiri

periodic calibration.

C.8.1.3 Verification of Quality Conformance

If applicable, procurement documents for Amchitka Island Project-related items or services, sh

require access to the subcontractor’s or vendor’s facilities, including their subtier facilities, wor

areas, and records for assessments to verify acceptability.  Upon delivery, procured items or s

shall be inspected for conformance to procurement specifications and requirements prior to us

items or placing them in service.  Project personnel have the authority to stop work if significan

quality problems are identified.  Procured items should be evaluated for suspect/counterfeit pa

there are indications that suppliers knowingly supplied substandard items or services, the DOE

of Inspector General shall be notified. 
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C.9.0 Criteria 8 - Inspection and Acceptance Testing

Inspections and acceptance testing shall be accomplished in accordance with approved inspection 

documents and test procedures that reflect acceptance and performance criteria.  Individuals 

performing inspections and acceptance testing shall be independent of those who performed the work.  

Quality-affecting materials used during characterization, corrective action, or sampling activities 

shall be inspected upon receipt for adequacy.  The M&TE used in the performance of inspections or 

acceptance tests shall be calibrated and properly maintained.  Any item or work determined to be 

defective shall be controlled to avoid inadvertent use.
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C.10.0 Criteria 9 - Management Assessment

Planned and periodic assessments shall be conducted and shall involve the participation of 

management at all levels.  The primary emphasis of management assessments is to evaluate the 

implementation of the integrated QA program and identify problems that hinder the achievement of 

objectives.  Contractor management should conduct periodic assessments that focus on such issues as 

the:

• Adequacy of implementation of the integrated QA program, with particular emphasis on
quality improvement

• Existence of any management biases or organizational barriers that impede the improv
process

• Adequacy of the appraised organization's structure, staffing, and physical facilities

• Existence of effective training programs

The results of the assessment shall be documented in a final report and issued to the appropr

managers.  Senior management has the primary responsibility to ensure the timely follow-up o

corrective actions, including an evaluation of the effectiveness of management's actions.  Res

the management assessment should be entered into a tracking system for the purposes of ide

trends and lessons learned.
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C.11.0 Criteria 10 - Independent Assessments

Independent management and technical assessments shall be performed to verify compliance with 

applicable quality requirements, DOE policies, and procedures.  Assessments shall be conducted to 

measure item and service quality, the adequacy of work performance, and to promote improvement.  

The scheduling of the assessments and resource allocation for independent assessments should be 

based on the status, risk, and complexity of work being assessed.

The group performing the independent assessment shall be composed of individuals that are not 

directly involved in the work being assessed.  Each group performing independent assessments shall 

have sufficient authority and freedom to carry out the activities necessary to effectively conduct the 

assessment.  Assessments should focus on improving the quality of the processes that lead to the end 

product.

Results of each assessment should be tracked and resolved by responsible management with 

follow-up of deficient areas.  Assessment responses should include:  corrective action, identification 

of the root cause, actions to prevent recurrence, lessons learned, and actions for improvement.
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C.13.0 Glossary

Acceptance Criteria 

Specific characteristics of an item, process, or service defined in codes, standards, or other 

requirement documents.  (DOE/NV, 1993)

Accuracy

A measure of the closeness of an individual measurement or the average of a number of 

measurements to the true value.  Accuracy includes a combination of random error (precision) and 

systematic error (bias) components that are due to sampling and analytical operations; the EPA 

recommends using the terms “precision” and bias,” rather than “accuracy,” to convey the 

information usually associated with accuracy.  (EPA, 1998)

Activity

An all-inclusive term describing a specific set of operations or related tasks to be performed, either 

serially or in parallel (e.g., research and development, field sampling, analytical operations, 

equipment fabrication), that in total result in a product or service.  (ASQC, 1994)

Assessment

The evaluation process used to measure the performance or effectiveness of a system and its 

elements.  Assessment is an all-inclusive term used to denote any of the following:  audit, 

performance evaluation, management systems review, peer review, inspection, or surveillance.  

(ASQC, 1994)

Audit (Quality)

A systematic and independent examination to determine whether quality activities and related results 

comply with planned arrangements and whether these arrangements are implemented effectively and 

are suitable to achieve objectives.  (ASQC, 1994)

Bias

The systematic or persistent distortion of a measurement process which causes errors in one direction 

(i.e., the expected sample measurement is different from the sample’s true value).  (ASQC, 19



Amchitka RA Work Plan
Appendix C
Revision:  1
Date:  04/09/2001
Page C-49 of C-56
Calibration

Comparison of a measurement standard, instrument, or item with a standard or instrument of higher 

accuracy to detect and quantify inaccuracies and to report or eliminate those inaccuracies by 

adjustments.  (ASQC, 1994)

Certification

The act of determining, verifying, and attesting in writing to the qualifications of personnel, 

processes, procedures, or items in accordance with acceptance criteria.  (DOE/NV, 1993)

Characteristic

Any property or attribute of a datum, item, process, or service that is distinct, describable, and/or 

measurable.  (ASQC, 1994)

Comparability

A measure of the confidence with which one data set can be compared to another.  (ASQC, 1994)

Completeness

A measure of the amount of valid data obtained from a measurement system compared to the amount 

that was expected to be obtained under correct, normal conditions.  (ASQC, 1994)

Condition Adverse to Quality

An all-inclusive term used in reference to any of the following:  failures, malfunctions, deficiencies, 

defective items or nonconformance.  (DOE/NV, 1993)

Corrective Action

An action taken to eliminate the causes of an existing nonconformance, deficiency, or other 

undesirable situation in order to prevent recurrence.  (ASQC, 1994)

Criteria

Rules or tests against which the quality of performance can be measured.  They are most effective 

when expressed quantitatively.  Fundamental criteria are contained in policies and objectives, as well 

as codes, standards, regulations, and recognized professional practices that DOE and DOE 

contractors are required to observe.  (DOE/NV, 1993)
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Data Quality Objectives (DQOs)

Qualitative and quantitative statements derived from the DQO process that clarify study technical and 

quality objectives, define the appropriate types of data, and specify tolerable levels of potential 

decision errors that will be used as the basis for establishing the quality and quantity of data needed to 

support decisions.  (ASQC, 1994)

Data Quality Objectives Process

A systematic strategic planning tool based on the scientific method that identifies and defines the 

type, quality, and quantity of data needed to satisfy a specific use.  The key elements of the process 

include:

• Concisely defining the problem
• Identifying the decision to be made
• Identifying the key inputs to the decision
• Defining the boundaries of the study
• Developing the decision rule
• Specifying tolerable limits on potential decision errors 
• Selecting the most resource efficient data collection design

Data quality objectives are the qualitative and quantitative outputs from the DQO process.  The

process was developed originally by the EPA, but has been adapted for use by other organiza

meet their specific planning requirements.  (ASQC, 1994)

Data Usability

The process of ensuring or determining whether the quality of the data produced meets the int

use of the data.  (ASQC, 1994)

Deficiency

An unauthorized deviation from acceptable procedures or practices, or a defect in an item.  

(ASQC, 1994)

Design

Specifications, drawings, design criteria, and performance requirements.  Also the result of del

planning, analysis, mathematical manipulations, and design processes.  (ASQC, 1994)
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Document

Any written or pictorial information describing, defining, specifying, reporting, or certifying 

activities, requirements, procedures, or results.  (ASQC, 1994)

Environmental Data

Any measurements or information that describe environmental processes or conditions, or the 

performance of environmental technology.  (ASQC, 1994)

Environmental Data Operations

Work performed to obtain, use, or report information pertaining to environmental processes and 

conditions.  (ASQC, 1994)

Graded Approach

The process of basing the level of application of managerial controls applied to an item or work 

according to the intended use of the results and the degree of confidence needed in the quality of the 

results.  (See data quality objectives process.)  (ASQC, 1994)

Independent Assessment

An assessment performed by a qualified individual, group, or organization that is not a part of the 

organization directly performing and accountable for the work being assessed.  (ASQC, 1994)

Inspection

An activity such as measuring, examining, testing, or gauging one or more characteristics of an entity 

and comparing the results with specified requirements in order to establish whether conformance is 

achieved for each characteristic.  (ASQC, 1994)

Item

An all-inclusive term used in place of any of the following:  appurtenance, facility, sample, assembly, 

component, equipment, material, module, part, product, structure, subassembly, subsystem, system, 

unit, documented concepts, or data.  (ASQC, 1994)
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Management Assessment

The determination of the appropriateness, thoroughness, and effectiveness of management processes.  

(DOE/NV, 1993)

Measurement and Testing Equipment (M&TE)

Tools, gauges, instruments, sampling devices or systems used to calibrate, measure, test, or inspect in 

order to control or acquire data to verify conformance to specified requirements.  (ASQC, 1994)

Method

A body of procedures and techniques for performing an activity (e.g., sampling, chemical analysis, 

quantification) systematically presented in the order in which they are to be executed.  (ASQC, 1994)

Nonconformance

A deficiency in characteristic, documentation, or procedure that renders the quality of an item or 

activity unacceptable or indeterminate; nonfulfillment of a specified requirement.  (ASQC, 1994)

Precision

A measure of mutual agreement among individual measurements of the same property, usually under 

prescribed similar conditions, expressed generally in terms of the standard deviations.  (ASQC, 1994)

Procedure

A specified way to perform an activity.  (ASQC, 1994)

Process

Any activity or group of activities that takes an input, adds value to it, and provides an output to a 

customer.  The logical organization or people, materials, energy, equipment, and procedures into 

work activities designed to produce a specified end result (work product).   (DOE/NV, 1993)

Quality

The totality of features and characteristics of a product or service that bear on its ability to meet the 

stated or implied needs and expectations of the user.  (ASQC, 1994)
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Quality Assurance (QA)

An integrated system of management activities involving planning, implementation assessment, 

reporting, and quality improvement to ensure that a process, item, or service is of the type and quality 

needed and expected by the customer.  (ASQC, 1994)

Quality Assurance Program

The overall program (management system) established to assign responsibilities and authorities, 

define policies and requirements for the performance and assessment of work.   (DOE, 1999)

Quality Control (QC)

The overall system of technical activities that measures the attributes and performance of a process, 

item, or service against defined standards to verify that they meet the stated requirements established 

by the customer; operational techniques and activities that are used to fulfill requirements for quality.  

(ASQC, 1994)

Quality Improvement

A management program for improving the quality of operations.  Such management programs 

generally entail a formal mechanism for encouraging work recommendations with timely 

management evaluation and feedback or implementation.  (ASQC, 1994)

Quality Indicators

Measurable attributes of the attainment of the necessary quality for a particular environmental 

decision.  Indicators of quality include precision, bias, completeness, representativeness, 

reproducibility, comparability, and statistical confidence.  (ASQC, 1994)

Quality Management Plan (QMP)

A formal document or manual, usually prepared once for an organization, that describes the quality 

system in terms of the organizational structure, functional responsibilities of management and staff, 

lines of authority, and required interfaces for those planning, implementing, and assessing all 

activities conducted.  (ASQC, 1994)
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Quality System

A structured and documented management system describing the policies, objectives, principles, 

organizational authority, responsibilities, accountability, and implementation plan of an organization 

for ensuring quality in its work processes, products (items), and services.  The quality system 

provides the framework for planning, implementing, and assessing work performed by the 

organization and for carrying out required QA and QC.  (ASQC, 1994)

Readiness Review

A systematic, documented review of the readiness for startup or continued use of a facility, process, 

or activity.  Readiness reviews are typically conducted before proceeding beyond project milestones 

and prior to institution of a major phase of work.  (ASQC, 1994)

Record

A completed document that furnishes evidence relating to items or activities.  (DOE/NV, 1993)

Remediation

The process of reducing the concentration of a contaminant (or contaminants) in air, water, or soil 

media to a level that poses an acceptable risk to human health.  (ASQC, 1994)

Representativeness

A measure of the degree to which data accurately and precisely represent a characteristic of a 

population, parameter variations at a sampling point, a process condition, or an environmental 

condition.  (ASQC, 1994)

Risk

A quantitative or qualitative expression of possible loss which considers both the probability that an 

event occurrence will cause harm or loss and the consequences of that event.  (DOE/NV, 1993)

Root Cause

The most basic reason for conditions adverse to quality that, if corrected, will prevent occurrence or 

recurrence.  (DOE/NV, 1993)
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Self Assessment

Assessments of work conducted by individuals, groups, or organizations directly responsible for 

overseeing and/or performing the work.  (ASQC, 1994)

Service

The result generated by activities at the interface between the supplier and the customer, and by 

supplier internal activities to meet customer needs.  Such activities in environmental programs 

include design, inspection, laboratory and/or field analysis, repair, and installation.  (ASQC, 1994)

Specification

A document stating requirements and which refers to or includes drawings or other relevant 

documents.  Specifications should indicate the means and the criteria for determining conformance.  

(ASQC, 1994)

Standard Operating Procedure

A written document that details the method for an operation, analysis, or action with thoroughly 

prescribed techniques and steps, and that is officially approved as the method for performing certain 

routine or repetitive tasks.  (ASQC, 1994)

Surveillance (Quality)

Continual or frequent monitoring and verification of the status of an entity and the analysis of records 

to ensure that specified requirements are being fulfilled.  (ASQC, 1994)

Technical Review

A documented critical review of work that has been performed within the state of the art.  The review 

is accomplished by one or more qualified reviewers who are independent of those who performed the 

work, but are collectively equivalent in technical expertise to those who performed the original work.  

The review is an in-depth analysis and evaluation of documents, activities, material, data, or items 

that require technical verification or validation for applicability, correctness, adequacy, completeness, 

and assurance that established requirements are satisfied.  (ASQC, 1994)
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Traceability

The ability to trace the history, application, or location of an entity by means of recorded 

identifications.  In a calibration sense, traceability relates measuring equipment to national or 

international standard, primary standards, basic physical constants or properties, or reference 

materials.  In a data collection sense, it relates calculations and data generated throughout the project 

back to the requirements for quality for the project.  (ASQC, 1994)

Training

The process of providing for and making available to an employee(s) and placing or enrolling an 

employee(s) in a planned, prepared, and coordinated program, course, curriculum, subject, system, or 

routine of instruction or education, in fiscal, administrative, management, individual development, or 

other fields which improve individual and organizational performance and assist in achieving the 

agency’s mission and performance goals.  (DOE/NV, 1993).

Validation

Confirmation by examination and provision of objective evidence that the particular requiremen

a specific intended use are fulfilled.  In design and development, validation concerns the proce

examining a product or result to determine conformance to user needs.  (ASQC, 1994)

Verification

Confirmation by examination and provision of objective evidence that specified requirements h

been fulfilled.  In design and development, validation concerns the process of examining a res

given activity to determine conformance to the stated requirements for that activity.  (ASQC, 19
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Site-Specific Quality Assurance Project Plans 
Requirements

Site-specific planning documents must contain QA/QC requirements appropriate for the site and 

activities being performed.  This attachment delineates the quality criteria that should be either 

included in the site-specific planning document or addressed in an appendix to the appropriate 

document:

• Quality Objectives and Criteria for Measurement Data:  Describe the project quality 
objectives and performance criteria.

• Special Training Requirements/Certification:  Identify and describe any specialized training
or certification requirements and discuss how such training will be provided and how th
necessary skills will be assured and documented.

• Required Documentation and Records:  Define the information that must be included in the
data report package and the reporting format.  Identify documents (e.g., interim progres
reports, final reports) that will be produced.  Specify the final disposition of records inclu
retention period.

• Sampling Process Design:  Describe any experimental design or data collection design for
project and classify all measurements as critical or non-critical.

• Sampling Methods Requirements:  Describe specific performance requirements for the 
method.  Address what to do when a failure in the sampling occurs, who is responsible f
corrective action, and how the effectiveness of the corrective action shall be determined
documented.

• Laboratory Requirements:  Identify volume requirements, preservative requirements, and 
holding times.

• Analytical Methods Requirements:  Identify the analytical methods, waste disposal 
requirements (if any), and specific performance requirements for the method.

• Quality Control Requirements:  Identify required measurement QC check for both the field
and laboratory.  State the frequency of analysis for each type of QC check.

• Instrument/Equipment Testing, Inspection, and Maintenance Requirements:  Describe how 
inspections and acceptance testing of environmental sampling and measurement syste
their components will be performed and documented. 



 

 

sion 
• Reports to Management:  Identify the frequency and distribution of reports issued to inform
management of the status of the project.

• Analytical Data:  Provide a summary sheet of data verification results, to include percent
complete. 

• Reconciliation with Data Quality Objectives:  Describe how the results obtained from the 
project or task will be reconciled with the requirements defined by the data user or deci
maker.
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Table C.2-1
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and 

Radiochemistry Analytical Requirements for Amchitka Island
 (Page 1 of 6)

Parameter or 
Analyte

Medium or 
Matrix

Analytical 
Method

Minimum 
Reporting Limit

Regulatory 
Limit

Relative 
Percent 

Difference 
(RPD)a

Percent 
Recovery 

(%R)b

ORGANICS

Total Volatile Organic 
Compounds (VOCs)

Water
8260Bc

Analyte-specific 
estimated 

quantitation limitsd

Not  Applicable  
(NA)

14e 61-145e

Soil 24e 59-172e

Toxicity 
Characteristic 
Leaching Procedure 
(TCLP) VOCs

Benzene

Aqueous 1311/8260Bc

0.050 mg/Ld 0.5 mg/Ld 

14e 61-145e

Carbon 
Tetrachloride

0.050 mg/Ld 0.5 mg/Ld 

Chlorobenzene 0.050 mg/Ld 100 mg/Ld

Chloroform 0.050 mg/Ld 6 mg/Ld

1,2-Dichloroethane 0.050 mg/Ld 0.5 mg/Ld

1,1-Dichloroethene 0.050 mg/Ld 0.7 mg/Ld

Methyl Ethyl Ketone 0.050 mg/Ld 200 mg/Ld

Tetrachloroethene 0.050 mg/Ld 0.7 mg/Ld

Trichloroethene 0.050 mg/Ld 0.5 mg/Ld

Vinyl Chloride 0.050 mg/Ld 0.2 mg/Ld

Total Semivolatile 
Organic Compounds 
(SVOCs)

Water
8270Cc

Analyte-specific 
estimated 

quantitation limitsd

NA
50e 9-127e

Soil 50e 11-142e

TCLP SVOCs

o-Cresol

Aqueous 1311/8270Cc

0.10 mg/Ld 200 mg/Ld

50e 9-127e

m-Cresol 0.10 mg/Ld 200 mg/Ld

p-Cresol 0.10 mg/Ld 200 mg/Ld

Cresol (total) 0.30 mg/Ld 200 mg/Ld

1,4-Dichloro-
benzene

0.10 mg/Ld 7.5 mg/Ld

2,4-Dinitrotoluene 0.10 mg/Ld 0.13 mg/Ld



Parameter or 
Analyte

Medium or 
Matrix

Analytical 
Method

Minimum 
Reporting Limit

Regulatory 
Limit

Relative 
Percent 

Difference 
(RPD)a

Percent 
Recovery 

(%R)b

Hexachloro-
benzene

Aqueous 1311/8270Cc

0.10 mg/Ld 0.13 mg/Ld

50e 9-127e

Hexachloro-
butadiene

0.10 mg/Ld 0.5 mg/Ld

Hexachloro-
ethane

0.10 mg/Ld 3 mg/Ld

Nitrobenzene 0.10 mg/Ld 2 mg/Ld

Pentachloro-
phenol

0.50 mg/Ld 100 mg/Ld

Pyridine 0.10 mg/Ld 5 mg/Ld

2,4,5-Trichloro-
phenol

0.10 mg/Ld 400 mg/Ld

2,4,6-Trichloro-
phenol

0.10 mg/Ld 2 mg/Ld

Total
Pesticides

Water
8081Ac Analyte-specific  

(CRQL)e NA
27e 38-131e

Soil 50e 23-139e

TCLP 
Pesticides

Chlordane

Aqueous 1311/8081A
c

0.0005 mg/Le 0.03 mg/Ld

27e 38-131e

Endrin 0.001 mg/Le 0.02 mg/Ld

Heptachlor 0.0005 mg/Le 0.008 mg/Ld

Heptachlor
Epoxide

0.0005 mg/Le 0.008 mg/Ld

gamma-BHC 
(Lindane)

0.0005 mg/Le 0.4 mg/Ld

Methoxychlor 0.005 mg/Le 10 mg/Ld

Toxaphene 0.05 mg/Le 0.5 mg/Ld

Polychlorinated 
Biphenyls (PCBs)

Water

8082c

Analyte-specific 
contract required 
quantitation limits 

(CRQL)e

NA Lab-specificf Lab-specificf

Soil

Total
Herbicides

Water
8151Ac

1.3 µg/Lc

NA Lab-specificf Lab-specificf

Soil 66 µg/kgc

TCLP 
Herbicides

2,4-D
Aqueous 1311/8151Ac

0.002 mg/Ld 10 mg/Ld 
Lab-specificf Lab-specificf

2,4,5-TP 0.00075 mg/Ld 1 mg/Ld 

Table C.2-1
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and 

Radiochemistry Analytical Requirements for Amchitka Island
 (Page 2 of 6)



Parameter or 
Analyte

Medium or 
Matrix

Analytical 
Method

Minimum 
Reporting Limit

Regulatory 
Limit

Relative 
Percent 

Difference 
(RPD)a

Percent 
Recovery 

(%R)b

Total Petroleum 
Hydrocarbons (TPH)
AK101 - Gas
AK102 - Diesel
AK103 - Residual

Water
Gasoline

AK101
AK102
AK103

v

0.1 mg/Lg

AK101
AK102
AK103

Lab-specificf Lab-specificfSoil Gasoline 0.5 mg/kgg

Water Diesel 0.5 mg/Lg

Soil Diesel 25 mg/kgg

Explosives

Water
8330c

14 µg/Lc

NA Lab-specificf Lab-specificf

Soil 2.2 mg/kgc

Polychlorinated 
Dioxins and Furans

Water
8280A/8290c  

0.05 µg/Lc

NA Lab-specificf Lab-specificf

Soil 5 µg/kgc

INORGANICS

Total Resource 
Conservation and 
Recovery Act 
(RCRA) Metals

Arsenic

Water 6010B/7470Ac 10 µg/Lg,h

NA 20h 75-125h

Soil 6010B/7471Ac 1 mg/kgg,h

Barium

Water 6010B/7470Ac 200 µg/Lg,h

Soil 6010B/7471Ac 20 mg/kgg,h

Cadmium

Water 6010B/7470Ac 5 µg/Lg,h

Soil 6010B/7471Ac 0.5 mg/kgg,h

Chromium

Water 6010B/7470Ac 10 µg/Lg,h

Soil 6010B/7471Ac 1 mg/kgg,h

Lead

Water 6010B/7470Ac 3 µg/Lg,h

Soil 6010B/7471Ac 0.3 mg/kgg,h

Mercury

Water 6010B/7470Ac 0.2 µg/Lg,h

Soil 6010B/7471Ac 0.1 mg/kgg,h

Selenium

Water 6010B/7470Ac 5 µg/Lg,h

Soil 6010B/7471Ac 0.5 mg/kgg,h

Silver

Water 6010B/7470Ac 10 µg/Lg,h

Soil 6010B/7471Ac 1 mg/kgg,h

Table C.2-1
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and 

Radiochemistry Analytical Requirements for Amchitka Island
 (Page 3 of 6)



Parameter or 
Analyte

Medium or 
Matrix

Analytical 
Method

Minimum 
Reporting Limit

Regulatory 
Limit

Relative 
Percent 

Difference 
(RPD)a

Percent 
Recovery 

(%R)b

TCLP RCRA
 Metals

Arsenic

Aqueous
1311/6010Bc 
1311/7470Ac

0.10 mg/Lg,h 5 mg/Ld

20h 75-125h

Barium 2 mg/Lg,h 100 mg/Ld

Cadmium 0.05 mg/Lg,h 1 mg/Ld

Chromium 0.10 mg/Lg,h 5 mg/Ld

Lead 0.03 mg/Lg,h 5 mg/Ld

Mercury 0.002 mg/Lg,h 0.2 mg/Ld

Selenium 0.05 mg/Lg,h 1 mg/Ld

Silver 0.10 mg/Lg,h 5 mg/Ld

Reactive Cyanide
Water

9010Bc
0.01 mg/Lh

NA 20h 75-125h

Soil 1.0  mg/kgh

Reactive Sulfide

Water

9030B/9034c

0.4 mg/Lc

NA Lab-specificf Lab-specificf
Soil or

Sediment
10 mg/kgg

pH/Corrosivity
Water 9040Bc

NA
pH >2i

Lab-specificf Lab-specificf

Soil 9045Cc pH<12.5i

Ignitability

Water 1010c

NA

Flash Point 
<140o Fd

NA NA

Soil 1030c

Burn Ratec 
>2.2 mm/sec 
nonmetals;

>0.17 mm/sec 
metals

RADIOCHEMISTRY

Gamma-emitting 
Radionuclidesj

Water EPA 901.1k

Isotope-specificm NA
20

Tracer Yield 
30-105

Laboratory 
Control 

Sample Yield
80-120

Soil HASL 300l 35

Isotopic 
Plutoniumj

Water

NAS-NS-3058n,o

1 pCi/L

NA

20

Soil

0.1 pCi/g
Pu-238p

0.4 pCi/g 
Pu-239/240p

35

Isotopic 
Uraniumj

Water
NAS-NS-3050q,r

2 pCi/L
NA

20

Soil 1 pCi/g 35

Strontium - 90j
Water SM 7500-Srs 5 pCi/L

NA
20

Soil Martin 79t 1 pCi/gu 35

Table C.2-1
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and 

Radiochemistry Analytical Requirements for Amchitka Island
 (Page 4 of 6)



Parameter or 
Analyte

Medium or 
Matrix

Analytical 
Method

Minimum 
Reporting Limit

Regulatory 
Limit

Relative 
Percent 

Difference 
(RPD)a

Percent 
Recovery 

(%R)b

Gross Alpha

Water EPA 900.0k 3 pCi/L

NA

20 Tracer Yield 
30-105

Laboratory 
Control 

Sample Yield
80-120

Soil SM 7110s 1 pCi/g 35

Gross Beta

Water EPA 900.0k 4 pCi/L

NA

20 Tracer Yield 
30-105

Laboratory 
Control 

Sample Yield
80-120

Soil SM 7110s 3 pCi/g 35

Table C.2-1
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and 

Radiochemistry Analytical Requirements for Amchitka Island
 (Page 5 of 6)



aRPD is used to Calculate Precision.
Precision is estimated from the relative percent difference of the concentrations measured for the matrix spike and matrix spike 
duplicate analyses of unspiked field samples, or field duplicates of unspiked samples.  It is calculated by: 
RPD = 100 x {(|C1-C2|)/[(C1+C2)/2]}, where C1 = Concentration of the analyte in the first sample aliquot, C2 = Concentration of the 
analyte in the second sample aliquot.

b%R is used to Calculate Accuracy.
Accuracy is assessed from the recovery of analytes spiked into a blank or sample matrix of interest, or from the recovery of sur-
rogate compounds spiked into each sample.  The recovery of each spiked analyte is calculated by:  %R = 100 x (Cs-Cu/Cn), 
where Cs = Concentration of the analyte in the spiked sample, Cu = Concentration of the analyte in the unspiked sample, 
Cn = Concentration increase that should result from spiking the sample

cU.S. Environmental Protection Agency’s (EPAs) Test Methods for Evaluating Solid Waste, 3rd Edition, Parts 1-4, SW-846 
(EPA, 1996)

dEstimated Quantitation Limit as given in SW-846 (EPA, 1996)
eEPA Contract Laboratory Program Statement of Work for Organic Analysis (EPA, 1988b; 1990; 1991; and 1994b)
f In-House Generated RPD and %R Performance Criteria 
It is necessary for laboratories to develop in-house performance criteria and compare them to those in the methods.  The labo-
ratory begins by analyzing 15-20 samples of each matrix and calculating the mean %R for each analyte.  The standard deviation 
(SD) of each %R is then calculated, and the warning and control limits for each analyte are established at ± 2 SD and ± 3 SD 
from the mean, respectively.  If the warning limit is exceeded during the analysis of any sample delivery group (SDG), the labo-
ratory institutes corrective action to bring the analytical system back into control.  If the control limit is exceeded, the sample 
results for that SDG are considered unacceptable.  These limits are reviewed after every 20-30 field samples of the same matrix 
and are updated at least semiannually.  The laboratory tracks trends in both performance and control limits by the use of control 
charts.  The laboratory’s compliance with these requirements is confirmed as part of an annual laboratory audit.  Similar proce-
dures are followed in order to generate acceptance criteria for precision measurements.

gMinimum reporting level as directed to laboratory by contractor.
hEPA Contract Laboratory Program Statement of Work for Inorganic Analysis  (EPA, 1988a; 1993; and 1994a)
iRCRA Regulations and Keyword Index, 1998 Edition
jIsotopic minimum detectable concentrations are defined during the DQO process and specified in the CAIP, as applicable.
kPrescribed Procedures for Measurements of Radioactivity in Drinking Water (EPA, 1980) or equivalent method
lEnvironmental Measurements Laboratory Procedures Manual (DOE, 1997) or equivalent method
mIsotope-Specific Minimum Reporting Limit to be specified in the work plan
nThe Radiochemistry of Plutonium (Coleman, 1965) or equivalent method
oSeparation and Preconcentration of Actinides from Acidic Media by Extraction Chromatography (Horwitz, et al., 1993) or equiv-
alent method

pThe Nevada Test Site Performance Objective Criteria requirement for certifying that hazardous waste has no added radioactivity 
requires that the total plutonium (the sum of the Pu-238, 239, 240 concentrations) not exceed 0.5 pCi/g (BN, 1995).

qThe Radiochemistry of Uranium (Grindler, 1962) or equivalent method
rSeparation and Preconcentration of Uranium from Acidic Media by Extraction Chromatography  (Horwitz, et al., 1992) or equiva-
lent method

sStandard Methods for the Examination of Water and Waste Water (APHA, 1995) or equivalent method
 tDetermination of Strontium-89 and -90 in soil with Total Sample Decomposition (Analytical Chemistry, 1979) or equivalent 
method

uThe 1.0 pCi/g concentration is approximately twice the concentration of fallout Sr-90 in background surface soils reported in the 
Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level Radioactive Waste Facility.
(Atlan-Tech, 1992)

vAlaska-Certified Laboratory Methods

Definitions:
µg/kg = Microgram(s) per kilogram
mg/kg = Milligram(s) per kilogram
pCi/L = Picocurie(s) per liter

mg/L = Milligram(s) per liter
pCi/g = Picocurie(s) per gram
µg/L = Microgram(s) per liter

Table C.2-1
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and 

Radiochemistry Analytical Requirements for Amchitka Island
 (Page 6 of 6)
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Samples were taken from the proposed borrow areas for geotechnical testing during the Engineering 

Field Investigation which took place in June of 2000.  The purpose of the geotechnical testing 

program was to determine the existing conditions of the various drilling muds and site soils and to 

classify/characterize them.  In order to accomplish this, the following geotechnical tests were 

performed:

• Natural Water Content - American Society of Testing and Materials (ASTM) D2216
• Particle Size Distribution - ASTM D422
• Atterberg Limits - ASTM D4318
• Unified Soil Classification System (USCS) - ASTM D2487
• Specific Gravity - ASTM D854
• Maximum Dry Density (Standard Proctor) - ASTM D698
• Viscosity - American Petroleum Institute (API) 13B-1 Section 2
• Unit Weight - Mud Balance

Samples of drilling mud and site soil were collected from the various mud pits, mud pit berms,

borrow areas.  These samples were identified by the area from which they were obtained, follow

the type of sample and sample number.  The area from which a sample was obtained was des

as follows:

• Long Shot Site - LSH
• Cannikin Sites - CAN
• Drill Site D - DSD
• Drill Site E - DSE
• Drill Site F - DSF
• Mile Marker 2 - MM2
• Mile Marker 8 - MILE8

The type of sample obtained was abbreviated as follows:

• Drilling Mud - DM
• Pit Berm Material - PB
• Borrow Area - BA

Table E.1-1 presents the testing matrix for the Phase 1 geotechnical testing program.  Table E.1-2  

summarizes the results of this phase.  In general, the drilling muds were determined to have U

classifications of MH, CH, and SC.  The pit berms and borrow area soils were generally classi

GP-GM, GW-GM, GM, and SM.  The laboratory data for this phase of testing is presented in 

Attachment E-1 of this Appendix.    
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ax. Dry 
ensity 
TM D698

Viscosity
API 13B-1

Sec. 2

Unit Weight
(Mud 

Balance)

D

x x

COMPOSITE x

x x

COMPOSITE x

x x

COMPOSITE x

x x

COMPOSITE x

x x

COMPOSITE x

x x

COMPOSITE x

P

B

x

x

x

x

x

x

x

x

x

Table E.1-1
Phase 1 Geotechnical Testing Program Matrix

Mud Pit Closure Plans, Amchitka Island, Alaska

Sample Type Sample ID Water Content
ASTM D2216

Particle Size
ASTM D422

Atterberg Limits
ASTM D4318

Classification
ASTM D2487

Specific Gravity
ASTM D854

M
D

AS

RILLING MUD

LSH-DM-01 (1OF2) x x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

LSH-DM-01 (2OF2) x

CAN-DM-01 (1OF2) x x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

CAN-DM-01 (2OF2) x

CAN-DM-02 (1OF2) x x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

CAN-DM-02 (2OF2) x

DSD-DM-01 (1OF2) x x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

DSD-DM-01 (2OF2) x

DSE-DM-01 (1OF2) x x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

DSE-DM-01 (2OF2) x

DSF-DM-01 (1OF2) x x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

x
COMPOSITE

DSF-DM-01 (2OF2) x

IT BERM

LSH-PB-01 x x x x

LSH-PB-02 x x x x

CAN-PB-01 x x x x

CAN-PB-02 x x x x

DSD-PB-01 x x x x

DSD-PB-02 x x x x

DSE-PB-01 x x x x

DSF-PB-01 x x x x

ORROW AREA

MM2-BA-01 x x x x x

MM2-BA-02 x x x x x

MM2-BA-03 x x x x x

MILE8-BA-01 x x x x x

MILE8-BA-02 x x x x x

MILE8-BA-03 x x x x x

DSD-BA-01 x x x x x

DSD-BA-02 x x x x x

DSE-BA-01 x x x x x
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 Proctor
Unit Weight

(Mud Balance)
(g/cc)

Viscosity
API 13B-1 

Sec. 2Opt. Moisture
(%)

L 1.27 NR

L 1.36

C 1.29 NR

C 1.25

C 1.35 NR

C 1.31

D 1.45 5 minutes
700 cc,
24 ozD 1.43

D 1.62 NR

D 1.45

D 1.72 NR

D 1.61

L

L

C

C

D

D

D

D

M 11.7

M 14.0

M 16.5

M 20.0

M 20.7
Table E.1-2
Phase 1 Geotechnical Testing Program Results
Mud Pit Closure Plans, Amchitka Island, Alaska

 (Page 1 of 2)

Sample ID
 Natural Water 

Content
(%)

Particle Size Atterberg Limits

Classification Specific 
Gravity

Standard

Gravel
(%)

Sand
(%)

Silt and 
Clay (%)

LL
(%)

PL
(%)

PI
(%)

Max. Dry Density
(PCF)

SH-DM-01 (1OF2) 224.3 1.0 22.7 76.3 83 28 55 CH 2.57

SH-DM-01 (2OF2) 178.8

AN-DM-01 (1OF2) 215.6 3.8 57.8 38.4 163 37 126 SC 2.49

AN-DM-01 (2OF2) 265.6

AN-DM-02 (1OF2) 202.7 17.6 37.2 45.2 147 48 99 SC 2.56

AN-DM-02 (2OF2) 153.0

SD-DM-01 (1OF2) 111.2 0.0 20.7 79.3 61 22 39 CH 2.59

SD-DM-01 (2OF2) 110.5

SE-DM-01 (1OF2) 98.0 14.8 29.7 55.5 76 34 42 CH 2.6

SE-DM-01 (2OF2) 96.1

SF-DM-01 (1OF2) 59.1 7.1 33.8
59.1

55 31 24 MH 2.64

SF-DM-01 (2OF2) 65.8

SH-PB-01 28.6 51.0 32.4 16.6 NONPLASTIC GM

SH-PB-02 478.0 33.0 48.7 18.3 NONPLASTIC SM

AN-PB-01 32.4 39.4 41.3 19.3 NONPLASTIC SM

AN-PB-02 22.1 44.4 37.7 17.9 NONPLASTIC GM

SD-PB-01 8.4 58.1 28.2 13.7 NONPLASTIC GM

SD-PB-02 24.1 28.4 47.5 24.1 NONPLASTIC SM

SE-PB-01 18.7 42.2 40.6 17.2 NONPLASTIC GM

SF-PB-01 30.3 42.6 36.6 20.8 NONPLASTIC GM

M2-BA-01 12.2 24.8 56.8 18.4 NONPLASTIC SM 2.74 118.8

M2-BA-02 9.0 27.4 60.2 12.4 NONPLASTIC SM 2.75 113.9

M2-BA-03 10.5 65.8 27.8 6.4 NONPLASTIC GW-GM 2.69 109.4

ILE8-BA-01 11.9 62.5 27.1 10.4 NONPLASTIC GP-GM 2.80 105.8

ILE8-BA-02 18.8 57.3 31.0 11.7 NONPLASTIC GP-GM 2.80 103.7
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S

 Proctor
Unit Weight

(Mud Balance)
(g/cc)

Viscosity
API 13B-1 
Sec. 2Opt. Moisture

(%)

M 20.0

D 25.4

D 22.2

D 16.4

L
P
P
P
g
c
o

ample ID
 Natural Water 

Content
(%)

Particle Size Atterberg Limits

Classification Specific 
Gravity

Standard

Gravel
(%)

Sand
(%)

Silt and 
Clay (%)

LL
(%)

PL
(%)

PI
(%)

Max. Dry Density
(PCF)

ILE8-BA-03 14.7 48.8 44.3 6.9 NONPLASTIC GW-GM 2.82 109.2

SD-BA-01 27.7 40.0 32.0 28.0 NONPLASTIC GM 2.73 94.0

SD-BA-02 26.7 27.4 41.5 31.1 NONPLASTIC SM 2.65 96.6

SE-BA-01 20.3 34.2 44.3 21.5 NONPLASTIC SM 2.69 108.2

L = Liquid Limit
L = Plastic Limit
I = Plasticity Index
CF = Pounds per cubic foot
/cc = Grams per cubic centimeter
c = Cubic centimeter
z - Ounce

Table E.1-2
Phase 1 Geotechnical Testing Program Results
Mud Pit Closure Plans, Amchitka Island, Alaska

 (Page 2 of 2)
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