prepared for

U.S. Army,
Corps of Engineers,
Alaska District

P.O. Box 6898,
Elmendorf, AK 99506-6898

357465

Remedial
Investigation
Management
Plan

Volume 2

Contract No.
W911KB-05-D-0010
Task Order 0009

CH2MHILL
W. Northern Lights Blvd., Suite 6(
Anchorage, AK 99503

357465

prepared for
U.S. Army, Corps of Engineers, Alaska District
P.O. Box 46898, EImendorf, AK 99506-68%8

INTERIM DRAFT

Remedial Investigation
Management Plan

Volume 2

Contract No. W911KB-05-D-0010
Task Order 0009

CH2MHILL
301 W. Northern Lights Blvd., Suite 601
Anchorage, AK 99503



Contents of the Interim Draft
Remedial Investigation Management Plan

VOLUME 1

Work Plan
Work Plan Addenda
Addendum 1
Responses to Comments
Addendum 2
Responses to Comments
Addendum 3
Responses to Comments
Addendum 4
Responses to Comments
Responses to Comments
Remedial Investigation Work Plan
Field Sampling Plan
Site Safety and Health Plan
Community Involvement Plan
Risk Assessment Work Plan
Quality Assurance Project Plan
Field Sampling Plan
Site Safety and Health Plan

Community Involvement Plan

VOLUME 2

Risk Assessment Work Plan
Quality Assurance Project Plan
Geophysical Work Plan

MEC Support Work Plan

Drum and Debris Investigation Work Plan

Communications Plan
PCB Removal Action Work Plan
Long-Term Soil Stockpile Plan

OCTOBER 2007



Interim Draft

Human Health and Ecological
Risk Assessment Work Plan

FWA 102 Former Communications Site
Fort Wainwright, Alaska

Prepared for

Department of the Army

U.S. Army Corps of Engineers,
Alaska District

P.O. Box 6898
Elmendorf AFB, Alaska 99506-6898

Contract No. W911KB-05-D-0010
Task Order 0009

October 2007

CH2MHILL

301 W. Northern Lights Boulevard, Suite 601
Anchorage, AK 99503

ANC/TP20261.DOC/071350023



ANC/TP20261.DOC/071350023



Contents

Section Page
ADDIEVIAtIONS ....uerrerciicteteiitcteeitcenseeesseesesssessssssessssesssssssessssssssssassssssssssssssssssssssnssssssens \4
1 | 0T 00X 16 a0 ) 4 1-1
1.1 ODJECHIVES. ..ttt 1-1

1.2 Work Plan OrganizZation..........cccoveueirneeininieeciineeeeseeeesee e 1-1

2 Site Background SUMMATY ......cciireiniirinniiniinniieiinsiisiiesinsiseenemssessssssssease 2-1
2.1 Site Description and HiStory..........cccooiiiiiiiiiiniiiiiiiiinccceces 2-1

211 GEOIOZY ..t 2-2

2.1.2 Hydrogeology ........cccceiiniiiiuiiiiiiiiiiciiiiiicceeeee s 2-2

2.1.3 Environmental Setting ............ccocooviiviiiiiiiniiiiii 2-2

3 Conceptual EXposure Model ........iinincnnncnninnninninnienniinsisesiesscssssesssscsssscsssscens 3-1
3.1 Characterization of Current and Future Land Use.........c.ccccoeivvinncnninncnncnne 3-1

3.2 Water Beneficial USEs........cccoueuiviiirieiinieinieinicticiicesteene ettt 3-2

3.2.1 GroUNAWateT ......c.cciiuiiriiiiieicicieee ettt 3-2

3.2.2 SUIface WateT .....c.coiiuiiiiiiiiicicteeeee ettt 3-2

3.3 CHIMALE ...ttt sttt sttt 3-2

3.4 Potentially Complete Exposure Pathways..........ccccccooviiiiniiinnniinniiie, 3-2

3.4.1 Contaminant Sources and Release Mechanisms............cccccceveenieinnenennee 3-4

3.4.2 Environmental Transport Mechanisms and Media...........c.cccccccoevennnee. 3-4

3.4.3 Potential Human Receptors and Exposure Routes..........ccccecevruinnnee 3-4

3.4.4 Potential Ecological Receptors and Exposure Routes..............cccueeee 3-6

4 Human Health Risk Assessment Methodology ........cceveivirenriucisnnnnsiesnsnsscsnsnsnesiaees 4-1
4.1 Human Health Risk Assessment Guidance............c.coceoereerieineineninenincencnneees 4-1

4.2 Identification of Chemicals of Potential Concern .........c.ccceeeevieenecncninccencnnennns 4-2

4.2.1 Data to be Used in the Risk Assessment .........ccccceceveereenieeneenerencnens 4-2

4.2.2 Criteria for Selection of COPCs for Human Health..........c..ccocccneineen. 4-3

4.2.3 Calculation of Exposure Point Concentrations ...........ccccccoeeevvvueucenennnee 4-4

4.3 Human Exposure ASSeSSIMENt...........cceeiriiuiiiiiniiiiiiiiiiiciccicncec e 4-5

4.3.1 Direct Contact Intake Calculations ...........cccceeiiviniiiiiniciiiicce, 4-5

4.3.2 Inhalation Intake Calculations..........c.ccccceeeireiinenincnincniiiicncceee 4-12

4.3.3 Petroleum, Oils, and Lubricants (POLS) ........ccccceererinenncrncninciieen 4-14

4.4 Human Toxicity ASSEeSSIMENt .........cccccvviiiiiiiiiiiiiiiiiicccc e 4-14

4.4.1 Dose-Response Evaluation........c..cccoecereinieinicinieinenineineincieceeeeene 4-15

4.4.2 Source of Toxicity Values..........cccocooevivviiiniiiiiiiiiiccce, 4-17

4.5 Human Health Risk Characterization ...........c.ccocevevievierieineninenenenenceeeeeeneens 4-17

4.5.1 Noncancer Hazard Estimation ........c..ceccecevevinieninieneneninencciceecneen 4-18

4.5.2 Cancer Risk EStimation..........ccceceeerereninienienieiiieencneseeeeeeeeeeneeees 4-19

4.5.3 Lead Risk EStimation .......c.cccceceeerireneniiniinieininenesecceeeeceeevesee e 4-19

ANC/TP20261.DOC/071350023 DRAFT il



CONTENTS

Table

3-1
4-1

4-3

Figure

3-1

IV DRAFT

Ecological Risk Assessment Methodology .........cinnesnenrnesnisennesesnisesscesseessens 5-1
5.1 Ecological Risk Assessment GUidance .............ccooeueeivirciinniciinineiineeeeeene, 5-1
5.2 ECOSCOPING.....oiviuiiiiiiiiiiiiiiiiicicc s 5-2
5.3 Screening-Level Ecological Risk Assessment............ccccccceeuvuriiininincinnnccinnnnen. 5-2
5.4 Baseline Ecological Risk Assessment.............ccccccoeuiiiiiiiiininiiiininiiiinicccnne, 5-3
Risk Assessment Reporting..........ceceeuererevuencrcneannne 6-1
REE@ICIICES «.ueurerrereretetetstiteteteteseneeeee e essssssssssssssesesssesssssssssssssesssesesesssssesssssssssssssssssnanes 7-1
Fort Wainwright Climate ...........ccccoviiiiiiiiiiiiicces 3-3
Summary of Exposure Assumptions for Soil Risk Estimates..........c.ccccccceerrreuiinnnnee. 4-7
Summary of Exposure Assumptions for Groundwater Risk Estimates.................... 4-11
U.S. Environmental Protection Agency Weight-of-Evidence Classification System

£Or CarCINOGENICILY ...ttt 4-15
Conceptual Site Model for Potential Human and Ecological Exposures..................... 3-5

ANC/TP20261.DOC/071350023



Abbreviations

ABS
ADEC

atm-m3/mole

IEUBK
IRIS

m3

MEC
MDLs

mg

mg/kg
mg/kg-day
mg/L

absorption factor

Alaska Department of Environmental Conservation
atmosphere-cubic meters per mole

below ground surface

square centimeter(s)

conceptual exposure model

chemical of potential concern

degrees Fahrenheit

excess lifetime cancer risk

U.S. Environmental Protection Agency
exposure point concentration

extractable petroleum hydrocarbons
ecological risk assessment

Former Communications Site
Gastrointestinal

Health Effects Assessment Summary Tables
human health risk assessment

hazard index

hazard quotient

Integrated Exposure Uptake Biokinetic Model for Lead in Children
Integrated Risk Information System

cubic meter(s)

Munitions or Explosives of Concern
method detection limits

milligram(s)

milligrams per kilogram

milligrams per kilogram per day

milligrams per liter

ANC/TP20261.DOC/071350023 DRAFT



ABBREVIATIONS

PAHs
PCB
POL
PPRTV
RA
RfD

RI

SF
TCDD
TEFs
TEQs
ng/dL
UCL
USACE
USGS
UTL
VF
VPH
VOC

VI DRAFT

polynuclear aromatic hydrocarbon
polychlorinated biphenyl
petroleum, oil, and lubricant
Provisional Peer Reviewed Toxicity Value
risk assessment

reference dose

remedial investigation

slope factor
2,3,7,8-Tetrachlordibenzo-p-Dioxin
toxicity equivalence factor

toxicity equivalent

micrograms per deciliter

upper confidence limit

U.S. Army Corps of Engineers

U.S. Geological Survey

upper tolerance limit

volatilization factor

volatile petroleum hydrocarbon

volatile organic compound

ANC/TP20261.DOC/071350023



SECTION 1

Introduction

1.1 Objectives

This work plan describes the approach to be used for the human health and ecological risk
assessment (RA) for the Former Communications Site (FCS) at Fort Wainwright, Alaska. The
risk assessment will seek to determine the nature, magnitude, and probability of actual or
potential harm to public health, safety, or welfare by the threatened or actual release of
hazardous chemical substances. The assessment will identify and characterize the toxicity of
the chemicals of potential concern, the potential exposure pathways, the potential human
and ecological receptors, and the likelihood and extent of impact or threat under current
and reasonably anticipated future land and water use conditions. The methods for
assessment of hazards associated with Munitions or Explosives of Concern (MEC) is
included as part of a separate section of the revised Remedial Investigation (RI) Work Plan
(CH2M HILL, 2007).

This RA work plan describes the approach for evaluation of the site-specific exposure
pathways. The results of the risk assessment, along with other factors, will serve as the basis
for risk management decisions. The overall objective of the RA will be to identify whether
any risk to human health or the environment posed by the site is of sufficient magnitude to
support one of three decisions:

e Acquire additional site characterization data to refine the conceptual site model

e Proceed with an evaluation of remedial options for locations with identified
unacceptable risk

e No further action for locations with no identified unacceptable risk, where unacceptable
risk is defined as by a point of departure range of 10 to 10 that is generally used by
regulatory agencies and hazard index values exceeding 1.0 for toxicologically similar
chemicals.

Due to the sampling and risk assessment strategy to be employed as described in this report,
these decisions will be made for each decision unit (for example, with evaluations based on
individual housing units).

1.2 Work Plan Organization

This RA work plan includes the following components:

e Section 2: Site Background Summary. Includes a site description, history of the site and
operations, and summary of the environmental setting.

e Section 3: Conceptual Exposure Model. Characterizes the current and future land uses,
provides information about beneficial water uses and the climate, and identifies the
pathways by which human and ecological receptors could be exposed to contaminants.
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INTRODUCTION

o Section 4: Human Health Risk Assessment Methodology. Describes the methods that
will be used to calculate potential human health risk.

e Section 5: Ecological Risk Assessment Methodology. Describes the methods that will
be used to screen for potential risk to the environment.

e Section 6: References. Lists the references used in writing this RA work plan.
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SECTION 2

Site Background Summary

This section describes the site, provides information about its history and operations, and
discusses the current understanding of its environmental setting. A more detailed
description of the site is provided in Sections 1 and 2 of the RI Work Plan.

2.1 Site Description and History

The FCS is currently the site of Taku Gardens, a subdivision which includes 110 new,
presently unoccupied residences intended to house Fort Wainwright military personnel and
their families. Little written documentation exists that describes historical activities
occurring at the FCS over the course of its use, although there is evidence of varied uses in
the area, including;:

e A ssalvage/reclamation yard occupying much of the FCS

o Disposal of debris/salvage material in the dry Chena River oxbow which extends
through the site, in trenches in the salvage yard area, and possibly in other local
depressions

e Garden plots

e DPossible fire fighting training activities (as evidenced by potential circular fire pits and a
partially dismembered aircraft)

e Barracks and company headquarters extending into the northwest corner of the site
e Ammunition storage
e Communications and radar systems

When site clearing commenced for the housing area construction in 2003, onsite personnel
began encountering metal debris on the ground surface; this resulted in the first
geotechnical investigations. During the construction, contractors discovered additional
metal debris, munitions (and munitions-related materials), fuel, and polychlorinated
biphenyl (PCB) contamination, which resulted in further investigation into historic past uses
of the area and limiting site access to authorized personnel. One area where PCBs have been
detected at high concentrations has been made an exclusion zone with additional access
restrictions. The housing development covers approximately 54 acres; however, the
contamination associated with past uses of the FCS may expand beyond the boundaries of
this area.

Historical activities and investigations conducted at the FCS to date are provided in
Table 2-1 of the RI Work Plan.
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SITE BACKGROUND SUMMARY

2.1.1 Geology

Soil types at FCS are typical of those in the Fort Wainwright area and consist primarily of
glacial outwash and fluvial deposits of gravel, sand, and silt. Soil borings drilled during the
investigation (typically to depths of fifteen feet) document primarily sandy-silt with
vegetative layers at various depths (North Wind, 2006).

2.1.2 Hydrogeology

The Fort Wainwright area is located above a shallow groundwater aquifer known as the
Tanana Basin Alluvium Aquifer. This aquifer is generally highly transmissive, with areas of
lower transmissivity associated with areas of higher silt content or permafrost (which is
discontinuous beneath the thaw zone across the site) (Oasis, 2007). Groundwater at FCS is
typically encountered 12-15 feet below ground surface (bgs) (North Wind, 2006).

Groundwater flow at the FCS is generally to the west-northwest during most of the year.
Groundwater flow direction at Fort Wainwright is primarily driven between the differences
in the river stage of the Tanana, which has an east to west course south of the main
cantonment area, and the Chena River, which also follows a meandering path generally
from east to west about a quarter mile north of the FCS. The river stage of the Tanana is
higher than the Chena most of the year with the exception of a period in the spring when
winter snowmelt and rains combine to cause high stage conditions in the Chena. During this
period, groundwater flow reverses as water flows from the Chena into the aquifer (Oasis
2007).

2.1.3 Environmental Setting

The FCS is bordered by residential housing to the west, Alder Avenue to the south, the
Alaska Railroad to the east, and the School Age Services property to the north. The FCS is
located in the Tanana-Kuskokwim Lowlands, and consists of relatively flat terrain with no
active surface water bodies. Man-made drainage swales have been installed south to north
along the west side between the existing housing and Taku Gardens, and also east to west
along northwest section (North Wind, 2006). These swales are expected to contain flowing
water only for a short time during the spring runoff season each year.

2.1.3.1 Habitat and Wildlife Occurrences

The FCS site is currently almost completely devoid of vegetation because of clearance
activities to support construction. The area is also surrounded by a 6-foot chain link fence
topped with 3-strand barbed wire. Because access to the area by larger terrestrial organisms
is limited by the fence and very little vegetation exists on site to provide food or cover for
birds or smaller terrestrial organisms, the area is considered generally inadequate habitat for
wildlife species. As development and occupation continues, this will further discourage use
of the site by wildlife.

The Chena River supports seasonal populations of fish for recreation and provides
spawning areas for salmon. Mammals found on the installation include grizzly bears, black
bears, wolverines, Dahl sheep, caribou, fox, weasel, lynx, and beaver, although none of these
species would be expected to frequent the investigation area. The only amphibian found at
Fort Wainwright is the wood frog. Several upland game species are found on the installation
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SITE BACKGROUND SUMMARY

as well as many other bird species. The Integrated Natural Resources Management Plan for U.S.
Army Garrison Alaska (Army, 2006a) provides a complete list of natural resources occurring
at Fort Wainwright.
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SECTION 3

Conceptual Exposure Model

A conceptual exposure model (CEM) provides a framework for understanding site-specific
features and physical processes that influence the potential for risk and describes potential
human and ecological exposure pathways for site-related constituents. Contaminant sources
and chemicals of potential concern (COPCs) for the five subareas defined within the FCS
were described in Section 2. The development of the CEM is dynamic process that is based
on currently available site information, the latest understanding of reasonably anticipated
future land and water uses, and reasonably anticipated future exposure scenarios. The
current CEM for the FCS includes the following components:

¢ Sources of chemicals of potential concern. These are identified in more detail in
Section 2, based on known historic uses, practices, and releases at the FCS.

¢ Receptors. These are human and ecological populations potentially exposed to the
chemicals of potential concern at or in the locality of the FCS.

e Pathways that describe the mechanism through which a chemical could come into
contact with receptors. An exposure pathway is considered complete when a
contaminant can be tracked from its source to a receptor.

In order to define plausible exposure pathways for the site, it is critical to understand factors
that influence exposure, such as current and reasonably anticipated future land use,
beneficial water uses, and climate. These site-specific factors are described in the following
subsections:

e Characterization of current and future land use
e  Water beneficial uses

e Climate

¢ Potentially complete human exposure pathways

3.1 Characterization of Current and Future Land Use

The FCS is zoned and planned for future residential uses for Army families that will be
stationed at the base. The site is currently vacant and fenced, preventing current use. In
addition to the specific yard areas near the residential buildings, the site construction design
indicates that there will be other common areas and open space that could be used by all
residents or other site visitors. These include recreational areas such as playgrounds, a
sledding hill, and ice-skating rink. The berms along portions of the eastern the southern
boundaries of the residential area are anticipated to be fenced on both sides, and therefore
inaccessible for general use by the public.
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CONCEPTUAL EXPOSURE MODEL

3.2 Water Beneficial Uses

3.2.1 Groundwater

Groundwater is used as the main drinking water source at the Fort Wainwright. The main
drinking water supply system wells are located in the area of Buildings 3559A and 35598,
about 100 feet from the FCS eastern perimeter fence. Two emergency backup wells also are
located near the FCS, at Buildings 3564 and 3565. The downgradient emergency backup well
closest to the FCS is located less than 1,000 feet northwest of the FCS at Building 4065. The
depths of the water supply wells range from 80 to 182 feet deep (Army, 1997), and support a
capacity of 1.5-2.5 million gallons of drinking water per day. Regional groundwater also
serves as recharge to the Chena River during most of the year.

3.2.2 Surface Water

The Chena River is located about 1/4 mile north of the FCS, draining approximately

2,000 square miles, and flows into the Tanana River approximately 8 miles west-southwest
of Fort Wainwright. The river is seasonally used for recreational hunting and fishing,
trapping, subsistence, and boating. The Chena River supports seasonal populations of fish
for recreation and provides spawning areas for salmon. Fishing in the river is catch and
release only, regulations established by Alaska Department of Fish and Game for protection
arctic grayling in the river.

3.3 Climate

Table 3-1 provides a summary of the monthly temperatures and precipitation at Fort
Wainwright. The climate is characterized by average high summer temperatures ranging
from the 60s to 70s degrees Fahrenheit (°F), and low winter temperatures down to an
average in January of -13°F. Average precipitation is 11.7 inches per year, with most as
snowfall from October through March. Fort Wainwright and Fairbanks are in the Central
Alaskan region of discontinuous permafrost. Discontinuous permafrost refers to a region in
which some areas are underlain by permafrost and neighboring areas are not perennially
frozen, with unfrozen zones potentially isolated or interconnected (U.S. Geological Survey
[USGS], 1999).

3.4 Potentially Complete Exposure Pathways

For an exposure pathway to be considered complete, it must have all of the following
components:

e A constituent source

¢ A mechanism for constituent release

¢ An environmental transport medium

e An exposure point (a receptor location)
e Aroute of intake
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TABLE 3-1
Fort Wainwright Climate

Average | Average Average Record Record
Month High Low Mean Precipitation High Low

January 2°F -13°F -5°F 0.61 in. (g;i) (—1690;)
February 10°F -10°F O°F 0.44 in. (?_S;Z) (—15929";)
March 26°F 1°F 14°F 0.34 in. (ggg) (_149171F)
April 44°F 19°F 31°F 0.20in. (Zé:);) (_12;;)
May 61°F 35°F 48°F 0.60 in. (fsgg) 3°F (1964)
June 71°F 47°F 59°F 1.681n. (fggi) (fsgwg)
July 73°F 50°F 62°F 1.96in. (fgs;g) <f§;5)
August 67°F 45°F 56°F 1.951n. (:Ig.)s;fl) (fg;)
September 55°F 34°F 44°F 1.32 in. (]E_;g;s) 5°F (1992)
October 32°F 16°F 24°F 1.01 in. (ch)og) (_12977;
November 12°F -2°F 5°F 0.78 in. (fg;;) (_1495;('):)
December 5°F -9°F -2°F 0.82 in. (ggoi) (_16966;_:)

Source: http://www.weather.com/weather/climatology/monthly/USAK0089




CONCEPTUAL EXPOSURE MODEL

In the absence of any one of these components, an exposure pathway is considered
incomplete and, by definition, there is no risk associated with that particular exposure
pathway.

3.4.1 Contaminant Sources and Release Mechanisms

The primary sources of contaminants and release mechanisms at FCS include those
associated with former operations at the various sites. These sources include the following:

o Spillage and leakage from storage tanks, transformers, and drums
Substances in historic landfills

Substances in fire training areas

e Leaking pipelines

The purpose of the risk assessment will be to evaluate the remaining constituents that have
been associated with past operations which include petroleum, oil, and lubricants (POLs),
PCBs, pesticides, solvents, polynuclear aromatic hydrocarbon (PAHs), metals, and
munitions/explosive residues.

3.4.2 Environmental Transport Mechanisms and Media

According to the CEM, there are six mechanisms potentially transporting site-related
constituents to environmental media, as follows:

1. Infiltration/percolation and leaching of contaminants to shallow groundwater
2. Discharge of shallow groundwater to offsite surface water and sediment

3. Migration of shallow groundwater to offsite Post production wells

4. Surface drainage and runoff during storm events or snowmelt
5

Volatilization of vapors from shallow groundwater and subsurface soil to soil gas and
indoor air

6. Dust or vapors generated from wind or mechanical erosion

In addition to contaminant migration from the original release areas to potential exposure
points, receptors could directly contact contaminated surface soil or, during excavation
activities, contaminated subsurface soil (as illustrated in the CEM on Figure 3-1).

3.4.3 Potential Human Receptors and Exposure Routes

Based on current understanding of land and water beneficial use conditions at or near Taku
Gardens, the most plausible exposure scenarios will be considered for characterizing human
health risks, including the following;:

¢ Future Residential Scenario-Given the current understanding of reasonably anticipated
future land uses at Taku Gardens, residents are expected to live at the site. For surface
soil (0 to 2 feet bgs), the plausible exposure routes for the future resident would include
incidental soil ingestion, dermal contact with soil, and inhalation of ambient dusts and
vapors. For soil gas, the plausible exposure route would be inhalation of volatile organic
compound (VOC) vapors emanating from shallow groundwater or subsurface soil into
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Figure 3-1

Conceptual Site Model for Potential Human and Ecological Exposures
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CONCEPTUAL EXPOSURE MODEL

indoor air. Additionally, should contaminants in groundwater from the site migrate to
the Fort Wainwright water supply well, then exposure to contaminants in drinking
water and during showering/bathing activities would represent complete pathways.
Although it is plausible that residents could consume home-grown fruits and
vegetables, this exposure pathway may be considered complete unless digging
restrictions are implemented at the site following occupation.

Future Recreational/Site Visitor Scenario-Future recreationalists and site visitors will
use common areas and open space that surrounds the residential areas of Taku Gardens.
The current site plans indicate that there are plans for playground areas, and a sledding
hill, and an ice-skating rink. For surface soil (0 to 2 feet bgs), the plausible exposure
routes would include incidental soil ingestion, dermal contact with soil, and inhalation
of ambient dusts and vapors.

Future Maintenance Worker Scenario-Under future site conditions, workers could
potentially be exposed to surface soil during maintenance activities at the site. Potential
routes of exposure to surface soil (0 to 2 feet bgs) for the maintenance worker would
include incidental soil ingestion, dermal contact with soil, and inhalation of ambient
dusts and vapors.

Future Excavation Worker Scenario-Under future site conditions, excavation workers
could potentially be exposed to subsurface soil during infrequent excavation activities at
the site. These activities could include placement or repair of utilities or other
construction activities involving digging. Potential routes of exposure to subsurface soil?
(0 to 15 feet bgs) for the excavation worker would include incidental soil ingestion,
dermal contact with soil, and inhalation of ambient dusts and vapors generated during
excavation activities.

3.4.4 Potential Ecological Receptors and Exposure Routes

Based on the EcoScoping Forms for the FCS presented in Appendix F of the Preliminary
Source Evaluation 1 Narrative Report (Oasis, 2007), plausible ecological exposure pathways
based on the COPCs, available habitat, and available food sources at the FCS are the
following:

Direct uptake of site-related constituents from surface water, sediment, and
groundwater (assuming migration to the river occurs), in the Chena River, by aquatic
organisms

Direct contact with surface sediment (0 to 2 feet bgs) in offsite areas that contain suitable
habitat for mammals and birds (assuming migration via the drainages swale to the river
occurs)

Potential ingestion of site-related bioaccumulative chemicals via the food chain, by
piscivorous mammals and birds foraging along the Chena River.

1 subsurface soil will be considered from 0 to 15 feet bgs or to the water table, whichever is shallower.
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SECTION 4

Human Health Risk Assessment Methodology

The human health risk assessment will present an analysis of the potential for adverse
human health effects potentially associated with contaminants at FCS. Note that the
methods for assessment of additional hazards, such as those associated with munitions or
explosives of concern are included as Section 2 of the RI Work Plan.

The human health risk assessment will include the following components:

Human health risk assessment guidance. Will summarize the guidance documents
used to develop the RA work plan.

Identification of chemicals of potential concern. Will identify the chemicals detected at
the site that are considered to contribute to risk at FCS.

Human exposure assessment. Will describe the pathways by which potential human
exposure could occur and will estimate the magnitude, frequency, and duration of the
exposure.

Human health toxicity assessment. Will summarize the toxicity of the selected
chemicals and the relationship between the magnitude of exposure and adverse human
health effects.

Human health risk characterization. Will integrate the toxicity and exposure
assessments to estimate the potential risks to public health from exposure to chemicals
in environmental media.

These components will be completed as described in the following subsections.

4.1 Human Health Risk Assessment Guidance

This risk assessment will be conducted using the following regulatory guidance documents:

Risk Assessment Procedures Manual (Alaska Department of Environmental Conservation
[ADEC], 2005a)

Evaluation of Vapor Intrusion Pathway at Contaminated Sites (ADEC, 2004c)

Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual,
Part A (Interim Final) (U.S. Environmental Protection Agency [EPA], 1989)

Risk Assessment Guidance for Superfund - Volume 1: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment, Final) (EPA, 2004a)
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4.2 ldentification of Chemicals of Potential Concern

Available site data will be reviewed to identify a set of data that is of acceptable quality for
the human health risk assessment (see Section 4.2.1). Following a data usability evaluation,
analytical data will be screened to identify those constituents most important to the human
health evaluation. These constituents, or COPCs, will be quantitatively addressed in the
human health risk assessment. COPCs will be identified using the screening criteria (see
Section 4.2.2). In addition, exposure point concentrations will be calculated (see

Section 4.2.3).

4.2.1 Data to be Used in the Risk Assessment

The analytical data to be generated during this investigation (discussed in the RI Work Plan),
as well as historical data, will be evaluated for appropriateness and representativeness to
determine whether they can be used for risk assessment. A data usability evaluation will be
conducted to evaluate whether the available current and historical data should be used in
the risk assessment, and to help identify potential data gaps. This determination will be
based on two lines of evaluation:

1. Identification of the adequacy of method detection limits (MDLs) for current and
historical data to detect potential risks.

2. Evaluation of the spatial, chemical, and temporal representativeness of the available
analytical data, and an assessment of whether these data are relevant to plausible
exposure pathways at FCS.

For the first step, MDLs will be compared to risk-based screening criteria. Note that MDLs
may exceed criteria as a result of low screening-level concentrations and limitations of the
analytical methods used.

For the second step, the representativeness of the data will be evaluated using the criteria
defined below.

¢ Chemical representativeness-Identifies whether analyses were conducted for
constituents expected to be present, on the basis of an understanding of historical
processes or practices and potential releases at the FCS.

¢ Exposure representativeness-Identifies whether environmental media were evaluated
where receptor exposure is most feasible.

e Spatial representativeness-Identifies whether samples were collected with a sufficient
density and areal coverage that the detected constituent concentrations represent a
geographically-integrated exposure for the receptors of concern.

e Temporal representativeness-Identifies whether samples were collected within a time
frame such that detected constituent concentrations indicate current site conditions.

Where appropriate, the most recent data will be used to provide the most current picture of
potential exposure to contamination.
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4.2.2 Criteria for Selection of COPCs for Human Health

In accordance with EPA guidance, factors to be considered in identifying COPCs at the FCS
are:

e Identification and frequency of detected constituents
e Background concentration levels of inorganics

e Identification of essential nutrients

e Availability of toxicity factors

COPCs will be identified separately for surface soil, subsurface soil, soil gas, groundwater,
and sediment from each defined exposure area?. Evaluation of the human health risk
assessment data using these criteria is discussed in the following subsections.

4.2.2.1 ldentification and Frequency of Detected Constituents

If a constituent is detected in more than 5 percent of samples analyzed in each data
grouping, the constituent will be carried to the following step in the COPC selection process.
If there were fewer than 20 samples, the constituents that are detected at least once in a
particular exposure medium will be carried to the following step in the COPC selection
process. Constituents that were not detected in a particular exposure medium will not be
selected as COPCs for that medium and the suitability of the detection limits for these
compounds will be qualitatively discussed in the RA uncertainty section.

4.2.2.2 Comparison to Background Concentration Levels

The inorganic chemicals found at the FCS occur naturally at varying background levels.
Sampling conducted previously to establish background concentrations in soil present at
Fort Wainwright (Background Data Analysis for Arsenic, Barium, Cadmium, Chromium, and Lead
on Fort Wainwright [U.S. Army Corps of Engineers (USACE), 1994]) will be used for
background levels. Preference will be given to these background values when available.
Available background data from the Chemical Data Report Foundation Study HI'RW Survey
(Revised), Replace Family Housing (FTW-283) Fort Wainwright, Alaska (USACE, 2004a) or other
applicable sources will also be used to provide an indication of naturally occurring levels of
metals.

Maximum detected contaminant concentrations that meet data evaluation criteria and that
exceeded the upper tolerance limit (UTL) or Postwide background values for inorganics in
soils will be carried on to the next step of the COPC selection process.

4.2.2.3 ldentification of Essential Nutrients

Essential nutrients are those constituents considered essential for human nutrition.
Recommended daily allowances are developed for essential nutrients to estimate safe and
adequate daily dietary intakes (National Academy of Sciences, 1989). Since calcium, iron,
magnesium, potassium, and sodium are considered to be naturally occurring essential
nutrients and are generally recognized as being of low toxicity, they will be excluded from
further consideration as COPCs.

2 For small exposure areas, such as individual residential units at Taku Gardens, COPCs will be identified separately for each
unit.
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4.2.2.4 Availability of Toxicity Factors

Only those constituents that have a toxicity factor available from a reliable source (as
defined in Section 4.4) will be included in the risk assessment as COPCs. For some chemicals
without toxicity factors, a surrogate toxicity factor for a structurally similar chemical may be
used. When appropriate, surrogates will be identified based on degree of structural and/or
toxicological similarity. In cases where the species of metal is unknown, for example for
chromium, the risk assessment will conservatively assume the most toxic form (hexavalent
chromium) is present.

4.2.3 Calculation of Exposure Point Concentrations

Exposure point concentrations (EPCs) are estimated chemical concentrations that a receptor
may contact and are specific to each exposure medium. For the incidental ingestion and
dermal routes, EPCs will be represented by concentrations directly measured in site media.
For the inhalation route, EPCs for ambient and indoor air pathways will be estimated from
soil, groundwater, and/or soil gas using the modeling approaches described in the
following subsection.

4.2.3.1 Estimation of Soil EPCs

The EPCs for aggregate risk estimation at the FCS will be calculated by using the best
statistical estimate of an upper bound on the average exposure concentrations, in
accordance with ADEC and EPA guidance for statistical analysis of monitoring data (ADEC,
2005a; EPA, 1989, 1992, 2002a). The 95 percent upper confidence limit (UCL) on the mean
concentration is considered by these guidance documents as a conservative upper bound
estimate that is not likely to underestimate the mean concentration and most likely
overestimates that concentration. The maximum detected concentration will be used in
place of the 95 percent UCL when the calculated 95 percent UCL is greater than the
maximum detected value. EPCs will be calculated for each analyte using EPA’s statistical
program ProUCL, Version 4.0 (EPA, 2007a). The procedure identifies the statistical
distribution type (that is, normal, lognormal, or nonparametric) for each constituent within
the defined exposure area, and computes the corresponding 95 percent UCL for the
identified distribution type. For non-detections, one-half the detection limit will be used
when calculating the UCL.

EPCs for risk estimation will be calculated for each receptor type as follows:

e EPCs for the future residential scenario will be calculated by aggregating analytical data
analytical data collected at each residential property for surface soil (0 to 2 feet bgs)

e EPCs for the future recreational user/site visitor user scenario will be calculated by
aggregating analytical data for surface soil (0 to 2 feet bgs) at each playground and
common area3

e EPCs for the future maintenance worker will be calculated by aggregating analytical
data for surface soil (0 to 2 feet bgs) in common areas and the sound barrier berm

3 Note: Areas where at least 2 feet of clean fill have been added would eliminate surface soil pathways and will not require risk
evaluation.
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e EPCs for the future excavation worker will be calculated by aggregating analytical data
for subsurface soil (0 to 15 feet bgs) in both residential and common areas

¢ Detected soil gas VOC concentrations from subslab samples for each residential
property will be selected as EPCs for the future indoor air exposure scenario®

¢ Groundwater EPCs for domestic ingestion, bathing, and showering will be derived from
measured or estimated (through groundwater transport modeling) levels at the offsite
Post supply wells

4.3 Human Exposure Assessment

Potential human receptors identified in the CEM (Figure 3-1) include future residents,
recreational users/site visitors, maintenance workers, and excavation workers. Potentially
complete exposure pathways to these receptors have been identified in the CEM. This
section describes the equations and exposure assumptions that will be used to calculate
direct contact exposures related to incidental ingestion of or dermal contact with
contaminants in soil, and inhalation exposures associated with ambient dusts or vapors or
indoor vapor intrusion. In accordance with ADEC guidance (ADEC, 2004a and 2005a)
exposure factors (when applicable) for the under 40-inch zone will be used.

4.3.1 Direct Contact Intake Calculations

This section describes the equations and exposure assumptions that will be used to calculate
direct contact exposures to contaminants in soil and groundwater. For metals, default values
for bioavailability will initially be assumed. If specific metals are found to contribute
substantially to the FCS risk, bioavailability and speciation evaluations may be considered.
Additionally, exposure assumptions provided in this RA work plan are considered
reasonable maximum exposure estimates. For areas, receptors, and pathways that indicate
the potential for unacceptable risk, other central tendency estimates may be considered.

4.3.1.1 Intake Equations for Ingestion of Soil

The following equation will be used to calculate the intake (expressed as milligrams per
kilogram [mg/kg] per day [mg/kg-day]) associated with the incidental ingestion of
carcinogenic and noncarcinogenic contaminants in soil under the maintenance worker,
excavation worker, and site visitor/recreation user® exposure scenarios:

C.x IRS,x10"°kg/mg x EF x ED,
BW,x AT

Intake =

4 Subslab soil gas samples are planned to provide an initial estimate of risk for existing buildings. If estimated risks using modeling
approaches are shown to be unacceptable, then indoor air sampling may be considered.

5 Note the site visitor/recreational user is conservatively assumed to be a small child. See Table X-1 for applicable exposure
factors for this scenario.
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The following equation will be used to calculate the intake associated with the incidental
ingestion of carcinogenic and noncarcinogenic contaminants in soil under the residential

exposure scenario:

C,x IFS,;x EF x107°kg/mg

Intake =
AT
where:
ED_ x IRS ED. x IRS
IFS,, = —& ¢ ——a*
BW, BW,
where:

Cs = chemical concentration in soil (mg/kg)

IFS.qj = age-adjusted soil ingestion factor [(mg-year)/(kg-day)]
IRS. = adult soil ingestion rate (mg/day)

IRS. = child soil ingestion rate (mg/day)

EF = exposure frequency (days/year)

ED. = adult exposure duration (years)

ED. = child exposure duration (years)

BW. = adult body weight (kg)

BW. = child body weight (kg)

AT = averaging time (days)

The exposure assumptions for estimating chemical intake from the ingestion of

contaminants in soil are presented in Table 4-1.

4.3.1.2 Intake Equations for Dermal Contact with Soil

The following equation will be used to calculate the intake from dermal contact with
carcinogenic and noncarcinogenic contaminants in soil under the maintenance worker,

excavation worker, and site visitor/recreation user exposure scenarios:

C.x ABS x SA_x AF,x EF x ED, x10°kg/mg
BW,_x AT

Intake =
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TABLE 4-1

Summary of Exposure Assumptions for Soil Risk Estimates

Risk Assessment Work Plan

Future Maintenance Future Excavation Site Visitor/

Parameter Symbol Units Future Resident Sources Worker Sources Worker Sources Recreational User Sources
Body Weight - adult BW, kg 70 ae 70 ae 70 ae - -
Body Weight - child BW, kg 15 be - - - - 36.3 n
Carcinogenic Averaging Time ATC yrs 70 ae 70 ae 70 ae 70 ae
Noncarcinogenic Averaging Time ATN yrs 30* be 3 m 6.6 c 3 m
Exposure Frequency EF daylyr 270 e 250 e 20 f 28 d
Exposure Duration - Adult ED, yrs 24* be 3 m 6.6 c - -
Exposure Duration - Child ED, yrs 6* be - - - - 3 d
Incidental Soil Ingestion Rate - Adult IRS, mg/day 100 be 100 b 480 g -- --
Incidental Soil Ingestion Rate - Child IRS, mg/day 200 be -- -- -- -- 200 be
Age-Adjusted Soil Ingestion Rate IFSadj mg-yr/kg-day 114 h - - - - - -
Skin Surface Area - Adult SA, Cm‘/day 5,700 ie 3,300 ie 3,300 ie - -
Skin Surface Area - Child SA. cm’/day 2,800 ie - - - - 3800 0
Dermal Absorption Factor ABSd unitless Chemical-specific j Chemical-specific j Chemical-specific j Chemical-specific j
Dermal Adherence Factor - Adult AF, mg/cm* 0.07 ie 0.2 ie 0.2 ie - -
Dermal Adherence Factor - Child AF, mg/cm? 0.2 ie -- -- -- -- 0.2 ie
Age-Adjusted Dermal Factor SFSadj cm®-yr/kg-day 361 k - - - - - -
Inhalation rate - Adult INH, m*/day 20 be 20 be 20 be - -
Inhalation rate - Child INH, m>/day 12 e - - - - 13.5 p
Age-Adjusted Inhalation Factor InhFadj m®yr/kg-day 11.7 h - - - - - -
Particulate Emission Factor PEF m®/kg 1.32E+09 I 1.32E+09 I 1.32E+09 I 1.32E+09 I
Volatilization Factor VF m°/kg Chemical-specific | Chemical-specific | Chemical-specific I Chemical-specific I

Source:

S@moaoo0oTp

Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual, Part A, Interim Final. Office of Emergency and Remedial Response. EPA/540/1-89/002 (EPA, 1989).
Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. (EPA, 1991).
Exposure Factors Handbook Volume | General Factors. EPA/600/P-95/002Fa. August 1997.
Based on professional judgement; assumes receptor is exposed 1 day per week, 7 months per year, over a 3 year duration
Table 1 of Draft Risk Assessment Procedures Manual (DEC, 2005)
Based on professional judgement; assumes receptor is on site during excavation activities for 5 days per week, four weeks per year, over a 6.6 year duration.
Represents an upper bound case for certain outdoor activities with high soil contact (e.g., construction or landscaping)(EPA Region 10, 2001).
Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual, (Part B, Development of Risk-Based Preliminary Remediation Goals).
EPA/540/R-92/003. Publication 9285.7-01B. (EPA 1991).

i. Exhibit 3-5 of Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. OSWER 9285.7-02EP (EPA, 2001).
j- Exhibit 3-4 of Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. OSWER 9285.7-02EP (EPA, 2001).
k. Equation 3.21 of Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. OSWER 9285.7-02EP (EPA, 2001).
I. Soil Screening Guidance: Users Guide. EPA/540/R-96/018. Office of Emergency and Remedial Response, Washington, D.C. PB96-963505.

m. Based on professional judgement; assumes receptor is employed onsite or visits over a 3 year period.

n. Table 7-3, Average body weight of 10 yr-old male and female children. Exposure Factors Handbook Volume | General Factors. EPA/600/P-95/002Fa. (EPA, 1997).

0. Exhibit C-1- surface area based on 10-yr old with head, hands, forearms, and lower legs exposed; RAGS, Vol 1, Part E Supplemental Guidance for

Dermal Risk Assessment. Final. (EPA, 2004).
p. Table 5-23; average inhalation rate for 10-yr old male and female children. Exposure Factors Handbook Volume | General Factors. EPA/600/P-95/002Fa. (EPA, 1997)
* The exposure duration for future residents may be adjusted to account for a reasonable maximum residence time at Fort Wainwright of about 8 years.
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The following equation will be used to calculate the intake from dermal contact with
carcinogenic and noncarcinogenic contaminants in soil under the residential exposure
scenario:

C4x SFS,x ABS x EF x 10 °kg/mg

Intake =
AT
where:
SFSadj _ ED, x AF, x SA, N ED, x AF, x SA,
BW, BW,
where:

Cs = chemical concentration in soil (mg/kg)

SFS.4; = age-adjusted dermal contact factor [(mg-year)/ (kg-day)]
SA, = adult exposed skin surface area (square centimeters [cm?])
SA. = child exposed skin surface area (cm?)

AF, = adult soil-to-skin adherence factor (mg/cm?)

AF. = child soil-to-skin adherence factor (mg/cm?)

EF = exposure frequency (days/year)

ED. = adult exposure duration (years)

ED. = child exposure duration (years)

BW. = adult body weight (kg)

BW. = child body weight (kg)

AT = averaging time (days)

The exposure assumptions for estimating exposure from dermal contact with soil are
presented in Table 4-1. Dermal absorption factor values will be obtained from the dermal
assessment guidance (EPA, 2004a).

4.3.1.3 Intake Equation for Ingestion of Groundwater

The following equation will be used to calculate the intake of carcinogenic and
noncarcinogenic constituents associated with the ingestion of groundwater under the
residential exposure scenario:

C.x IFW, 4 x EF
AT

Intake =
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where:

ED, xIRW, ED, x IRW,
IFWadj = BW + BW
where:

Cw = chemical concentration in groundwater milligrams per liter (mg/L)
IFW.q; = age-adjusted water ingestion factor [(L-year)/ (kg-day)]

IRW, = adult groundwater ingestion rate (L/day)

IRW. = child groundwater ingestion rate (L/day)

EF = exposure frequency (days/year)

ED. = adult exposure duration (years)

ED. = child exposure duration (years)

BW. = adult body weight (kg)

BW. = child body weight (kg)

AT = averaging time (days)

The exposure assumptions for estimating chemical intake from the ingestion of
groundwater are presented in Table 4-2.

4.3.1.4 Intake Equation for Dermal Contact with Groundwater

The following equation will be used to calculate the intake associated with dermal contact
with carcinogenic and noncarcinogenic constituents in groundwater under the residential
exposure scenario:

C,, x SFW,,, x Kp x EF x ET x CF

Intake =
AT
where:
ED ED A
SFWad]: CXSAC+ aXSa
BW, BW,
where:

Cw = chemical concentration in groundwater (mg/L)

SFW.q; = age-adjusted water dermal contact factor [(cm2-year)/kg]
Kp = dermal permeability coefficient (cm/hour)

EF = exposure frequency (days/year)

ET = exposure time (hour)
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TABLE 4-2
Summary of Exposure Assumptions for Groundwater Risk Estimates
Risk Assessment Work Plan

Parameter Symbol Units Onsite Future Resident Sources
Body Weight - adult BW, kg 70 ah
Body Weight - child BW, kg 15 bh
Carcinogenic Averaging Time ATC yrs 70 ah
Noncarcinogenic Averaging Time ATN yrs 30* bh
Exposure Time ET hr/day 0.25 c
Exposure Frequency EF day/yr 350 bh
Exposure Duration - Adult ED, yrs 24* bh
Exposure Duration - Child ED, yrs 6* bh
Groundwater Ingestion Rate - Adult IRW, L/day 2.0 ah
Groundwater Ingestion Rate - Child IRW, L/day 1.0 d
Age-Adjusted Groundwater Ingestion Rate IFWadj L-yr/kg-day 1.09 e
Skin Surface Area - Adult SA. cm?/day 18,000 f
Skin Surface Area - Child SA. cm?/day 6,600 f
Dermal permeability coefficient Kp cm/hour Chemical-specific f
Correction factor CF L/cm® 0.001 -
Age-Adjusted Dermal Factor SFWadj cm?-yrlkg-day 8,811 g
Inhalation rate - Adult INH, m®/day 20 bh
Inhalation rate - Child INH, m®/day 12

Age-Adjusted Inhalation Factor InhFadj m* yr/kg-day 11.7

Volatilization Factor VF L/m* 0.5 e
Source:

a. Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual, Part A, Interim Final. Office of Emergency and Remedial Response. EPA/540/1-89/002 (EPA, 1989).

. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors . OSWER Directive 9285.6-03. (EPA, 1991).

. Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011B. Office of Health and Environmental Assessment, Washington, D.C. (EPA, 1992).

. Exposure Factors Handbook Volume | General Factors. EPA/600/P-95/002Fa. August 1997.

. Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual, (Part B, Development of Risk-Based Preliminary

Remediation Goals). EPA/540/R-92/003. Publication 9285.7-01B. (EPA 1991).

f.  Exhibit 3-2 of Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim.
EPA/540/R/99/005. OSWER 9285.7-02EP (EPA, 2001).

g. Equation 3.21 of Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim.
EPA/540/R/99/005. OSWER 9285.7-02EP (EPA, 2001).

h. Table 1 of Draft Risk Assessment Procedures Manual (DEC, 2005)

* The exposure duration for future residents may be adjusted to account for a reasonable maximum residence time at Fort Wainwright of about 8 years.
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CF = Conversion Factor (0.001 L/cubic centimeter)
ED. = adult exposure duration (years)

ED. = child exposure duration (years)

SA. = adult exposed skin surface area (cm?2)

SA. = child exposed skin surface area (cm?)

BW. = adult body weight (kg)

BW. = child body weight (kg)

AT = averaging time (days)

The exposure assumptions that will be used to estimate exposure from dermal contact with
groundwater are presented in Table 4-2. Chemical-specific dermal permeability coefficients
(Kp) will be obtained from the dermal assessment guidance (EPA, 2001).

4.3.2 Inhalation Intake Calculations

4.3.2.1 Intake Equations for Inhalation of Ambient Dusts or Vapors

The following equation will be used to calculate the intake of carcinogenic and
noncarcinogenic contaminants associated with inhalation of ambient vapor or dust
emissions from soil under the maintenance worker, excavation worker, and site
visitor/recreation user exposure scenarios:

: +i x EF x ED,
PEF VF

BW, x AT

CSxINHax(

Intake =

The following equation will be used to calculate the intake of carcinogenic and
noncarcinogenic contaminants associated with inhalation of vapor or dust emissions from
soil under the residential exposure scenario:

C, x INHFadj x(é+ljx EF

Intake = PEF VF
AT
where:
ED,xINH, ED,xINH,
INHFadj = BW + BW
where:

Cs = chemical concentration in soil (mg/kg)
INHF.4 = age-adjusted inhalation factor [(cubic meters [m?]-year)/ (kg-day)]
INH, = adult inhalation rate (m3/day)
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INH. = child inhalation rate (m3/day)

EF = exposure frequency (days/year)
ED. = adult exposure duration (years)
ED. = child exposure duration (years)
BW. = adult body weight (kg)

BW. = child body weight (kg)

PEF = particulate emission factor (m3/kg)
VF = volatilization factor (m3/kg)

AT = averaging time (days)

The volatilization factors (VFs) for VOCs identified as COPCs in soil will be calculated using
the Jury Model presented in the soil screening guidance (EPA, 1996). The exposure
assumptions used to estimate exposure from inhalation of dust and vapors in ambient air
are presented in Table 4-1.

4.3.2.2 Intake Equations for Inhalation of Vapors in Groundwater

The following equation will be used to calculate the intake of carcinogenic and
noncarcinogenic contaminants associated with inhalation of vapors from showering or other
household activities under the residential exposure scenario:

C,, x INHF,, xVF x EF

Intake =
AT
where:
ED,xINH_, ED, xINH,
INHFadj = BW + BW
where:

Cw = chemical concentration in water (mg/L)

INHF.q4; = age-adjusted inhalation factor [(m?3-year)/L-day)]
INH. = adult inhalation rate (m3/day)

INH. = child inhalation rate (m3/day)

EF = exposure frequency (days/year)

ED. = adult exposure duration (years)

ED. = child exposure duration (years)

BW. = adult body weight (kg)

BW. = child body weight (kg)
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VF = Volatilization factor (L/m3) (Andelman, 1990)
AT = averaging time (days)

The exposure assumptions that will be used to estimate exposure from inhalation of volatile
constituents are listed Table 4-1. Volatile constituents considered for the inhalation pathway
are operationally defined as those COPCs with a Henry’s Law constant greater than 10-5
atm-m3/mole and a molecular weight less than 200 grams per mole (EPA, 1991a).

4.3.2.3 Inhalation Intake Calculations of Vapors from Indoor Air

In addition to addressing exposure from inhalation of ambient air, soil gas will be evaluated
to address the potential for migration of volatile contaminants into indoor air at each
residential housing unit. The advanced Johnson and Ettinger (1991) Model for Subsurface Vapor
Intrusion into Buildings, Updated 2003 (SG-ADV Version 3.1; 02/04)( EPA, 2003a) will be used
to estimate exposure from vapor intrusion. Building dimensions, foundation thickness, etc.
used for the modeling will be determined based on the residential housing plans used at
Taku Gardens. Many of the exposure and modeling assumptions will be the defaults as
specified by the guidance. However, additional site-specific factors (temperature, soil type,
etc.) will be adjusted from the default values to provide site-specific estimates of exposure to
vapors at the FCS.

4.3.3 Petroleum, Qils, and Lubricants

In accordance with ADEC’s Guidance for Cleanup of Petroleum Contaminated Sites (ADEC, 2000),
maximum site media concentrations for petroleum hydrocarbon fractionation data (that is,
extractable petroleum hydrocarbons [EPH] and volatile petroleum hydrocarbons [VPH]) at
each area of concern will be compared to one tenth of the ADEC soil cleanup levels (Method
Two - Table B2) and groundwater cleanup levels (Table 4). The screening values
representative of a site that receives mean annual precipitation of less than 40 inches each
year (Under 40-Inch Zone) will be used. If exceedances of the Method 2 cleanup values
occur, site-specific alternative cleanup levels may be calculated in accordance with ADEC
guidance (ADEC, 2004a).

It should be noted that risk from individual constituents potentially occurring as a result of
petroleum contamination [e.g., benzene, benzo(a)pyrene] will be addressed using the
methodologies described in the previous sections.

4.4 Human Toxicity Assessment

The toxicity assessment section of the RA will identify the types of toxic effects a constituent
can exert. Constituents will be divided into two broad groups on the basis of their effects on
human health: noncarcinogens and carcinogens. This classification has been selected
because health risks are calculated quite differently for carcinogenic and noncarcinogenic
effects, and separate toxicity values have been developed for them.

Carcinogens are those constituents suspected of causing cancer following exposure;
noncarcinogenic effects cover a wide variety of systemic effects, such as liver toxicity or
developmental effects. Some constituents (such as benzene) are capable of eliciting both
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carcinogenic and noncarcinogenic responses; therefore, these carcinogens are also evaluated
for systemic (noncarcinogenic) effects.

For cancer effects, EPA developed a carcinogen classification system (EPA, 1986) that was a
weight-of-evidence approach to classify the likelihood that a constituent is a human
carcinogen. Although this classification scheme has been superseded in more recent
guidance, the Guidelines for Carcinogen Risk Assessment (EPA, 2005), it is used in this RA
work plan because EPA has not fully implemented the newer guidance. Information
considered in developing the classification includes human studies of the association
between cancer incidence and exposure, as well as long-term animal studies under
controlled laboratory conditions. Other supporting evidence considered includes short-term
tests for genotoxicity, metabolic and pharmacokinetic properties, toxicological effects other
than cancer, structure-activity relationships, and physical and chemical properties of the
constituent. For noncancer effects, toxicity values will be derived on the basis of the critical
toxic endpoint (that is, the most sensitive adverse effect following exposure). Carcinogens
are classified by the EPA as known (Group A), probable (Groups B1 and B2), or possible
(Group C) human carcinogens. EPA’s weight-of-evidence classification system for
carcinogenicity is shown in Table 4-3.

TABLE 4-3

U.S. Environmental Protection Agency Weight-of-Evidence Classification System for Carcinogenicity
Group Description

A Human carcinogen, based on evidence from epidemiological studies

Bl or B2 Probable human carcinogen
B1 indicates that limited human data are available.

B2 indicates sufficient evidence in animals and inadequate or no evidence in humans.

C Possible human carcinogen, based on limited evidence in animals
D Not classifiable as to human carcinogenicity
E Evidence of noncarcinogenicity for humans

Source: U.S. Environmental Protection Agency, Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1986)

4.4.1 Dose-Response Evaluation

The magnitude of toxicity of a constituent depends on the dose to a receptor, where dose
refers to exposure to a constituent concentration over a specified period of time. A dose-
response curve describes the relationship between the degree of exposure (the dose) and the
incidence of the adverse effects (the response) in the exposed population. EPA uses this
dose-response information to establish toxicity values for particular constituents, as
described in the following paragraphs.

4.4.1.1 Reference Doses for Noncancer Effects

The toxicity value describing the dose-response relationship for noncancer effects is the
reference dose value, or RfD. For noncarcinogenic effects, the body’s protective mechanisms
must be overcome before an adverse effect is manifested. If exposure is high enough and
these protective mechanisms (or thresholds) are exceeded, adverse health effects can occur.
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EPA attempts to identify the upper bound of this tolerance range in the development of
noncancer toxicity values. EPA uses the apparent toxic threshold value, in conjunction with
uncertainty factors based on the strength of the toxicological evidence, to derive an RfD. EPA
defines an RfD as follows (EPA, 1989):

In general, the RfD is an estimate (with uncertainty spanning perhaps an order of
magnitude) of a daily exposure to the human population (including sensitive subgroups)
that is likely to be without an appreciable risk of deleterious effects during a lifetime. The
RfD is generally expressed in units of mg/kg of body weight each day (mg/kg-day).

The FCS human health risk assessment (HHRA) will use available chronic RfDs for the oral
exposure route. Because EPA has not derived toxicity values specific to skin contact, dermal
RfDs will be derived in accordance with EPA’s Supplemental Guidance for Dermal Risk
Assessment (EPA, 2004a). The RfD that reflects the absorbed dose was calculated using the
following equation:

RfD, = RfD, x ABS,

where:

RfDags = Absorbed reference dose

RfD, = Oral reference dose

ABSqr = Gastrointestinal (GI) absorption efficiencies

GI absorption efficiencies will also obtained from the Supplemental Guidance for Dermal Risk
Assessment (EPA, 2004a).

4.4.1.2 Slope Factors for Cancer Effects

The dose-response relationship for cancer effects is expressed as a cancer slope factor that
converts estimated intake directly to excess lifetime cancer risk. Slope factors are presented
in units of risk per level of exposure (or intake). The data used for estimating the dose-
response relationship are taken from lifetime animal studies or human occupational or
epidemiological studies where excess cancer risk has been associated with exposure to the
constituent. However, because risk at low intake levels cannot be directly measured in
animal or human epidemiological studies, a number of mathematical models and
procedures have been developed to extrapolate from the high doses used in the studies to
the low doses typically associated with environmental exposures. The model choice leads to
uncertainty. EPA generally assumes linearity at low doses and uses the linearized
multistage procedure when uncertainty exists about the mechanism of action of a
carcinogen and when information suggesting nonlinearity is absent.

It is assumed, therefore, that if a cancer response occurs at the dose levels used in the
studies, there is some probability that a response will occur at all lower exposure levels (that
is, a dose-response relationship with no threshold is assumed). Moreover, the dose-response
slope chosen is usually the UCL on the dose-response curve observed in the laboratory
studies. As a result, uncertainty and conservatism are built into EPA’s risk extrapolation
approach. EPA has stated that cancer risks estimated by this method produce estimates that
“provide a rough but plausible upper limit of risk.” In other words, it is not likely that the
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true risk would be much more than the estimated risk, but “the true value of the risk is
unknown and may be as low as zero” (EPA, 1986).

Because EPA has not derived toxicity values specific to skin contact, dermal slope factors
will be derived in accordance with EPA’s Supplemental Guidance for Dermal Risk Assessment
(EPA, 2004a). The slope factor that reflects the absorbed dose will be calculated using the
following equation:

€]
where:
SFaps = Absorbed slope factor
SF, = Oral slope factor
ABSc1 = Gastrointestinal (GI) absorption efficiencies

GI absorption efficiencies will also be obtained from the Supplemental Guidance for Dermal
Risk Assessment.

4.4.2 Source of Toxicity Values

In accordance with EPA guidance (EPA, 2005), the toxicity values (cancer slope factors and
noncancer reference doses) to be used will be obtained from the following sources:

¢ The Integrated Risk Information System (IRIS) database available through the EPA
Environmental Criteria and Assessments Office in Cincinnati, Ohio. IRIS, prepared and
maintained by EPA, is an electronic database containing health risk and EPA regulatory
information on specific chemicals (EPA, 2007b).

o EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs), provided by the Office of
Research and Development/National Center for Environmental Assessment/
Superfund Health Risk Technical Support Center, which develops these values on a
chemical specific basis when requested under EPA’s Superfund program.

o The Health Effects Assessment Summary Tables (HEAST), provided by the EPA Office
of Solid Waste and Emergency Response (EPA, 1997b), is a compilation of toxicity values
published in various health effects documents issued by EPA.

The primary source of toxicity values will be the EPA’s IRIS database. If a toxicity value is
not available from IRIS, then the latest available values from the other sources will be used.

4.5 Human Health Risk Characterization

This section summarizes the methods for calculating human health risk. The risk
characterization for the defined exposure area will estimate risks to human health based on
the identified COPCs, the exposure scenarios, and toxicity information. The assessment will
include excess lifetime cancer risk (ELCR) estimates and noncancer hazard index (HI)
calculations. (The noncancer HI is a comparison of intake of noncarcinogenic compounds to
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acceptable intakes.) Risk characterization also will consider the nature and weight of
evidence supporting these estimates, as well as the magnitude of uncertainty surrounding
such estimates.

The human health risk posed by each exposure area will be calculated using a two-step
process as follows:

o Calculate risk (either ELCR or noncancer hazard quotient [HQ]) from the exposure point
concentrations for each contaminant

e Sum the risk estimates from all contaminants to estimate the total ELCR or noncancer HI
for each exposure area

For the purposes of this FCS risk evaluation, the potential for unacceptable human health
risk will be identified using the following risk thresholds:

e Excess lifetime cancer risk values will be compared to the “point of departure” range of
106 to 104 that is generally used by regulatory agencies. Excess lifetime cancer risk
values within or exceeding this range require a risk management decision that includes
evaluating site-specific characteristics and exposure scenario factors to assess whether
remedial action is warranted.

e A ratio of chemical intake to the RfD for all constituents (HI) greater than 1 indicates that
there is some potential for adverse noncancer health effects associated with exposure to
the contaminants of concern (EPA, 1991a).

4.5.1 Noncancer Hazard Estimation

Potential human health risk associated with exposure to noncarcinogenic compounds will
be evaluated by calculating an HQ. The potential HQ will be calculated as the ratio of the
intake to the RfD, as follows:

Intake
HO =
Q RfD

If the estimated daily intake for any single chemical is greater than its RfD, the HQ will
exceed 1. An HQ that exceeds 1 indicates a potential for adverse health effects associated
with exposure to that chemical.

An HI is calculated to assess the potential for noncancer effects posed by exposure to more
than one chemical. The HI approach assumes that simultaneous sub-threshold exposures to
several chemicals could result in an adverse health effect. It also assumes that the magnitude
of the adverse effect will be proportional to the sum of the ratios of the sub-threshold
exposures to the acceptable exposure (the RfD). The HI, which is equal to the sum of the
HQs, is calculated as follows:

_ Intake, N Intake, N Intake,
RfD, RfD,  RID,

HI
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Where:
Intake; = the exposure level for the ith chemical
RfD; = the reference dose for the ith chemical

Intake and RfD are expressed in the same units (mg/kg-day) and represent the same
exposure period (that is, chronic, subchronic, or short-term).

4.5.2 Cancer Risk Estimation

Individual cancer risk is calculated as the product of exposure to a chemical (in mg/kg-day)
and the slope factor (SF) for that chemical (in mg/kg-day)?, as follows:

Risk = Intake x SF

Cancer risk from exposure to multiple carcinogens and multiple pathways is assumed to be
additive, based on EPA’s Guidelines for Carcinogen Risk Assessment (EPA, 2005).

Each SF is accompanied by a weight-of-evidence classification, which considers the
available data for a chemical in order to evaluate the likelihood that the chemical is a
potential carcinogen. The evidence is characterized as “sufficient,” “limited,” “inadequate,”
“no data,” or “evidence of noncarcinogenicity.” Studies in humans and studies in laboratory
animals are considered separately. EPA recommends that cancer risk estimates should
always be accompanied by a weight-of-evidence classification to indicate the strength of
evidence that a chemical is a human carcinogen (EPA, 1986). Table 4-3 presents the EPA
weight-of-evidence classifications.

Risk estimates for dioxins/furans will be conducted by calculating 2,3,7,8-
Tetrachlordibenzo-p-Dioxin (TCDD) toxicity equivalents (TEQs), based on toxicity
equivalence factors (TEFs) as proposed by the World Health Organization, and as derived in
Van den Berg et al. (2005).

45.3 Lead Risk Estimation

Potential risks from lead concentrations in soil will be evaluated using different methods
than conventionally used for other carcinogens and noncarcinogens. For direct contact
pathways, the mean lead concentration (that is, average or arithmetic mean) in soil will be
used to model blood levels using EPA’s Integrated Exposure Uptake Biokinetic Model for Lead in
Children (IEUBK) (EPA, 2004b) and its Adult Lead Model Spreadsheet (EPA, 2003c). These
models will identify what percentage of the potentially exposed population would be
expected to have a blood lead level greater than 10 micrograms per deciliter (ug/dL).
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SECTION 5

Ecological Risk Assessment Methodology

The ecological risk assessment (ERA) will present an analysis of the potential for adverse
ecological effects potentially associated with contaminants at FCS. The ERA will be
conducted using a phased approach in accordance with ADEC guidance (ADEC, 2005a) and
EPA guidance (EPA, 1992 and 1998). Each phase is more detailed and focused than the
preceding one and is structured to avoid gathering unnecessary data and focuses the ERA
on the COPECs, receptors, and areas where the greatest potential for ecological exposure
would be expected. After each phase in the ERA process, decision point occurs where one of
the following three decisions is made:

e There are adequate data to conclude that ecological risks are negligible and there is no
need for remediation based on ecological risk

e The information is not adequate to make a decision at this point and the ERA process
should continue

e The information indicates potential for adverse ecological effects, and either a more
thorough assessment or remediation based on ecological risk is warranted

Consistent with ADEC ERA guidance, the FCS ERA will be structured to include the
following components:

¢ ERA Guidance. Will summarize the guidance documents used to develop the RA work
plan.

o Phase 1- Ecoscoping. Will summarize the results of the ecological scoping at the FCS.
Per ADEC guidance, ecological scoping forms were used to identify the potential
ecological exposure pathways (Section 3.4.4).

o Phase 2 - Screening-Level ERA. Will initiate problem formulation for the site and
provide a conservative screening to determine whether site-related constituents could
pose risks to aquatic or terrestrial wildlife. Will identify COPECs requiring further
evaluation.

e Phase 3 - Baseline ERA. If necessary, a baseline ERA will be conducted to further
evaluate and to provide a perspective on the likelihood of ecological risks.

These components will be completed as described in the following subsections.

5.1 ERA Guidance

This ERA will be conducted using the following regulatory guidance documents:

o Risk Assessment Procedures Manual (ADEC, 2005a)
e Ecoscoping Guidance (ADEC, 2007)
o Sediment Quality Guidelines (ADEC, 2004b)
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e Guidelines for Ecological Risk Assessment (EPA, 1998)
o EPA Region 10 Supplemental Ecological Risk Assessment Guidance for Superfund
(EPA, 1997a)

5.2 Ecoscoping

The first phase of the FCS ERA, Ecoscoping (ADEC, 2007), provides a conservative
qualitative determination of whether there is any reason to believe that ecological receptors
and/or exposure pathways are present or potentially present at or in the locality of the
facility. The primary purpose of Ecoscoping is to identify those areas that are obviously
devoid of ecological exposures and to identify direct impacts to biota is visual (that is, acute
toxicity). Ecoscoping Forms were completed as part of the PSE and are provided in
Appendix F of the Preliminary Source Evaluation 1 Narrative Report (Oasis, 2007), and the
resulting information gathered is summarized, as follows:

e DPotential ecological exposure to onsite soil is considered incomplete due to the lack of
suitable habitat to support ecological populations

e A screening-level ERA is warranted to evaluate potential exposures of aquatic resources
and piscivorous wildlife to constituents in groundwater than may reach the Chena
River.

e A screening-level ERA is warranted to evaluate risks to terrestrial wildlife (mammals
and birds) potentially exposed to site-related constituents in sediment from swales
adjacent to the FCS.

Screening of media-specific concentrations will be conducted as part of the second phase of
the ERA as described in the following section.

5.3 Screening-Level Ecological Risk Assessment

The second phase of the FCS ERA, Screening-Level ERA, will build on the results of
Ecoscoping by initiating the process of problem formulation for the site and comparing
media-specific concentrations with screening levels for the potentially complete pathways
identified during Phase 1 and described in the CEM (Section 3.4.4).

As in the HHRA, available site data will be reviewed to identify a set of data that is of
acceptable quality for the ecological risk screening. Following a data usability evaluation,
analytical data will be screened to identify those constituents most important to the
ecological risk evaluation. In accordance with ADEC and EPA guidance, media-specific
concentrations will be screened against the screening values from Appendix D of the
Ecoscoping Guidance (ADEC, 2007).

The constituents exceeding screening values will be referred to as COPECs requiring further
evaluation in the next phase of the ERA.

COPECs will be identified separately for groundwater and surface sediment from exposure
areas with suitable habitat to support aquatic resources or wildlife. Constituents with site
media concentrations exceeding both ecological screening values and background
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concentrations (if applicable) will be carried forward for further evaluation as part of the
third phase of the ERA, Baseline Ecological Risk Assessment.

As an initial screening for the drainage swale and shallow groundwater, data will be
directly compared against available sediment screening benchmarks (e.g., National
Oceanographic Atmospheric Administration Screening Quick Reference Tables [SQuiRTs])
and ambient water quality criteria, respectively. Toxicity values used for the calculation of
screening-level risk-based concentrations for birds and mammals will be obtained from the
following sources:

e Ecological Soil Screening Levels (EcoSSLs) (EPA, various dates)
e Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al., 1996)
e Other available literature sources

5.4 Baseline Ecological Risk Assessment

The baseline ERA includes the same basic elements found in the screening-level ERA, but in
a more developed form. The baseline ERA (if necessary) will include the following three
interrelated elements (ADEC, 2005a; EPA, 1998):

1. Problem formulation
2. Analysis of exposure and effects
3. Ecological risk characterization

The baseline ERA (that is, Phase 3) process starts with finalizing the problem formulation
initiated in the screening level ERA (that is, Phase 2) because this element defines the
objectives and scope of the ecological assessment. Problem formulation identifies site-
specific ecological resources and attributes at or near the FCS as well as the stressors that
could affect these attributes. The analysis of exposure and effects phase of the baseline ERA
will be directed by the results the screening-level risk assessment and of problem
formulation. It will present estimates of the magnitude of actual or potential ecological
exposures to representative wildlife species (characterization of ecological exposure), and
identify the types of ecological effects that can result from excessive exposure to COPECs
(characterization of ecological effects). The output of the analysis phase will be a profile of
potential exposure in the vicinity of the FCS and a profile of the toxicological properties of
COPECs. These elements will provide the basis of risk characterization. The final phase of
the baseline ERA, ecological risk characterization will integrate the ecological exposure and
effects assessments to estimate the potential for adverse impacts to ecological receptors from
exposure to site COPECs. A discussion of the lines of evidence and of the assumptions and
limitations of the analyses would be included during this phase.
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SECTION 6

Risk Assessment Reporting

The results of the human health and ecological risk assessment will be presented in a clear
and consistent fashion in the risk assessment report, in a format consistent with the Draft
Risk Assessment Procedures Manual, (ADEC, 2005a). The risk assessment will be conducted by
individuals with experience in the technical and regulatory aspects of risk assessment. This
report will be submitted to EPA and ADEC for approval in accordance with an agreed upon
schedule.
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1.0 Project Description

1.1 Introduction

CH2M HILL has been contracted by the U.S. Army Corps of Engineers (USACE) in Alaska
to conduct a Remedial Investigation/Feasibility Study (RI/FS) at the Taku Gardens Former
Communication Site (FCS) at Fort Wainwright in order to investigate the nature and extent
of contamination, develop and evaluate remedial alternatives, and evaluate the actual or
potential risk to human health and the environment.

This Quality Assurance Project Plan (QAPP) is the second of two parts of the Sampling and
Analysis Plan (SAP), it presents the quality assurance (QA) and quality control (QC)
requirements designed to ensure that environmental data collected will be of the
appropriate quality to achieve the project objectives. Specific protocols for sampling, sample
handling and storage, chain of custody (COC), laboratory analyses, data handling, and data
evaluation will be discussed.

The elements included in this QAPP are consistent with those specified in the Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version 3 (January 2006).
The QAPP is intended for use by all contractors and subcontractors that provide services
associated with the environmental data collection effort. This QAPP supplements the work
plans and any other site-specific documents. Although the QAPP attempts to cover the data
collection effort, it may not address future changes in sampling and analytical needs. If the
need for such changes arises, the QAPP and the relevant site-specific documents will be
updated and submitted to the regulatory agencies charged with project oversight for
approval. Only the affected portions of the QAPP will be submitted for review.

The Field Sampling Plan (FSP; Part 1 of the SAP) details field assessment activities, field
sampling methods, sample naming conventions, field documentation requirements,
sampling equipment, decontamination procedures, sample packing and shipping
requirements, and investigation-derived waste management. This QAPP references the
applicable sections of the FSP where appropriate.

1.2 Background

The Taku Gardens FCS at Fort Wainwright was selected as a location for future Army
family housing in 2002-2003. During housing construction in June 2005, petroleum
contamination was encountered in the northwest corner of the FCS and high levels of
polychlorinated biphenyl (PCB) Aroclor-1260 and associated chlorinated solvents were
encountered during construction activities near the former location of Building 52 in the
southwest corner of the construction site. Due to the potential movement of soil around the
construction site, a PCB site clearance of the construction site was initiated in August 2005.
During the PCB clearance, the US Army environmental project team discovered that
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military munitions and unknown chemicals were encountered and removed during the
2005 construction activities.

In March 2006, the Army developed a planning matrix and area map of site of potential
concern within the entire potential source area. The matrix identified locations primarily
through review of the field notes and pictures, as well as potential contaminants of concern.
Two documents were then initiated: a Preliminary Source Evaluation (PSE) I, which
includes all known information about the source area up to the 2006 field season, as well as
conceptual site models; and a PSE II, which includes all data during the 2006 field season.
The PSE Il work plans were developed to include installation of test pits to determine the
extent of any potential remaining metal debris, installation of groundwater monitoring
wells, additional sampling in the exclusion zone, and soil contamination investigations.

The Army has been working under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and the Fort Wainwright Federal Facility
Agreement since the discovery of contamination at the FCS with full input from the EPA
and ADEC.

1.3 Project Objective and Scope

The objectives of the investigation activities are to investigate the nature and extent of
contamination at the Taku Gardens FCS, develop and evaluate remedial alternatives, and
evaluate the actual or potential risk to human health and the environment. The data quality
objectives (DQO) for each site are specified in the Work Plan and briefly described below.

1.1.1 Data Quality Objectives

The DQOs for each site are specified in a site-specific work plan or equivalent document.
They are the basis for the design of the data collection plan, and as such, they specify the
type, quality, and quantity of data to be collected, and how the data are to be used to make
the appropriate decisions for the project. The DQOs are developed through a seven-step
process, each step of which derives valuable criteria that are used to establish the final data
collection design. The first five steps of the process identify mostly qualitative criteria such
as what problem has initiated the project and what decision it attempts to resolve. These
steps also define the type of data to be collected, where and when the data will be collected,
and a decision criteria that define the decision process. The sixth step defines quantitative
criteria expressed as limits on decision errors that can be tolerated by the decision maker.
The final step is the development of the data collection design based on the criteria
developed in the previous six steps. The final output of the process is a data collection
design that meets the qualitative and quantitative needs of the specific project.

The DQOs for this project are listed below. More detailed information regarding the DQO
process, inputs and decision rules are described in the Work Plan.

e Decide whether future site residents or excavation workers in residential areas may be
exposed to constituent concentrations in soil that pose a potential for unacceptable risk
(by direct contact).
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e Decide whether future site visitors, recreational users, maintenance workers or
excavation workers in nonresidential areas may be exposed to constituent
concentrations in nonresidential area soil that pose a potential for unacceptable risks (by
direct contact).

e Decide whether site-related constituents have migrated to the offsite drainage swale (in
soil/sediment) at levels that pose a potential for unacceptable risk to aquatic life and
terrestrial wildlife.

e Decide whether future indoor residents may be exposed to volatile organic compound
(VOC) concentrations in soil gas that pose a potential for unacceptable risks via a vapor
intrusion pathway.

e Decide whether constituents present in site groundwater could migrate offsite at
concentrations that pose a potential for unacceptable risks to Fort Wainwright drinking
water supply wells, or impact offsite surface water, or cause an offsite vapor intrusion
concern.

e Decide whether soil stock piles generated during excavation for building foundations
and utilities are suitable for reuse onsite or must be disposed of offsite.
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2.0 Project Organization and Responsibility

2.1 Project/Task Organization

The organization chart and descriptive text identifying task managers and individuals
charged with specific responsibilities for each site can be found in the site-specific Work
Plan. Lines of authority, as well as the scope of authority given to each key member of the
project team, including the extent of his/her authority to initiate and approve corrective
actions, are discussed in the work plans. All contractors and subcontractors and the scope of
their work assignments are identified.

Table 2-1 identifies and describes the responsibilities of key project positions related to
project management, field task management, QA /QC management, and data management.
Contact information for the CH2M HILL staff.

TABLE 2-1
Project Staff
Title Name/Address Phone Fax Email
Project Manager  Cory Hinds 907-646-0348 907-257-2000 Cory.Hinds
301 West Northern Lights Blvd, @ch2m.com
Suite 601
Anchorage, AK 99503
Field Task Eo.bby "Iior""A”I ) 714-856-5812  714-429-2050  Bobby.Horan@ch2m
Manager airbanks, Alaska “com
Project Chemist Berney Kidd 530-229-3203 530-339-3203 bkidd@ch2m.com
2525 Airpark Drive
Redding, CA 96001
Dan Moore :
Data Manager . (314) 421-0313  (314)421-3927  Daniel.Moore4@ch2
727 North 1st Street Suite 400 x43029 m.com

St Louis, MO 63102

2.2 Project Laboratory

The project laboratory for the Taku Gardens project will be TestAmerica in West
Sacramento, California. Some methods will be sent to other TestAmerica Laboratories
within the laboratory network, these were identified and approved in the original
laboratory proposal. All samples will be sent to the primary laboratory in West Sacramento.
All contact with the subcontract laboratories will be through the project manager at the
primary laboratory in West Sacramento. Contact information for the project manager and
client services manager at the primary laboratory are included in Table 2-2.
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TABLE 2-2
Laboratory Staff
Title Name/Address Phone Fax Email
Project Manager  Jill Kellmann 916-374-4402 916.372.7768 Jill.Kellmann@testa
TestAmerica mericainc.com
880 Riverside Pkwy
W. Sacramento, CA 95605
Client Services ~ Dave Herbert 916-374-4357  916.372.7768  Dave.Herbert@testa
Manager TestAmerica mericainc.com
880 Riverside Pkwy Cell 916-813-
W. Sacramento, CA 95605 5151

2.3 Training and Certification Requirements

All personnel engaged in field activities will have completed the Occupational Safety and
Health Administration 40-hour health and safety training that meet the requirements of
Title 29, Chapter 1910.120, of the Code of Federal Regulations and state and local requirements.
All project personnel will read the site-specific health and safety plans. Documentation will
be maintained to demonstrate that all requirements of the plans are followed.

All laboratories providing analytical services will hold current NELAC certification for the
analytical methods listed in this QAPP. The laboratories will also hold current State of
Alaska certification for all methods listed in this QAPP for which such certification is
available. The laboratory managers will be responsible for ensuring that all personnel have
been properly trained and are qualified to perform their assigned tasks.

All field personnel collecting samples during this project will meet ADEC criteria for
qualified persons. In addition, the field personnel will also be Occupational Safety & Health
Administration Hazardous Waste Operations and Emergency Response Standard trained.
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3.0 Field Quality Control Samples

3.1 Quality Control Samples

Quality control samples will be collected to monitor accuracy, precision, and the presence of
field contamination for definitive analytical methods to be performed by the contracted
primary laboratories. All field QC samples will be sent double-blind to the laboratory along
with regular field samples. They will be labeled similar to regular field samples. The
frequency of quality control samples is set out in the FSP and will be monitored by the field
crew by use of field logbooks and by the chemistry team by use of a sample tracking
database.

Data will be flagged in accordance with Tables 8-1 through 8-4 when the criteria are
exceeded for the QC samples described in this section. Potential bias of sample results and
impacts to data usability will be discussed in the data quality report described in Section
13.1.

3.1.1 Field Duplicate Samples

A field duplicate is an independent sample collected as close as possible to the original
sample from the same source under identical conditions and is used to document sampling
and analytical precision. Field duplicates will be collected at a minimum frequency of

10 percent, or one per sampling event, whichever is more frequent, for each matrix and for
each type of analysis. The sampling locations for field duplicate samples will be recorded in
the field logbook. Field duplicate QC criteria are described in Tables 8-1 through 8-4.

3.1.2 Field Triplicate Samples

Multi increment (MI) sampling will be used during this project and is described in the FSP.
Triplicate samples must be collected with this sampling technique in order to verify that a
MI sample is truly representative of the decision unit from which it was collected. A
decision unit is the defined area or volume in question. The collection of triplicate samples
allows for the calculation of relative standard deviation (RSD). Triplicate samples will be
collected at a minimum frequency of one per every 10 decision units and must have an RSD
of less than or equal to 30 percent.

3.1.3 Equipment Rinsate Blanks

Equipment rinsate blanks will be collected to evaluate field sampling and decontamination
procedures by pouring deionized water over the decontaminated equipment. Equipment
rinsate blanks will be collected at a five percent frequency or one per sampling event if
fewer than 20 samples are collected each day that sampling equipment is decontaminated in
the field. The equipment blanks will be analyzed in the primary laboratory for the same
parameters specified for the corresponding matrix.
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If the equipment rinsate blanks exhibit excessive contamination, the field crew will be
instructed to evaluate decontamination procedures and to also investigate the source of the
rinsate blank water.

3.1.4 Ambient Blanks

Ambient blanks are collected in order to monitor for contamination from ambient sources
(active runways, engine test cells, operating motor vehicles) during collection of samples for
volatile components. An ambient blank is prepared by pouring organic-free water into a
volatile component sample container at the sampling site where samples for volatile
components are taken. The blank is preserved, handled, and analyzed in the same manner
as the samples. At least one ambient blank will be collected per sampling episode for
volatile components.

If the ambient blanks exhibit excessive contamination, the field crew will be instructed to
evaluate sample collection procedures and to also investigate the source of the ambient
blank water.

3.1.5 Trip Blanks

Trip blanks are used to monitor for contamination during sample shipping and handling,
and for cross-contamination through volatile component migration among the collected
samples. They are prepared in the laboratory by pouring organic-free water into a volatile
component sample container. They are then sealed, transported to the field, stay sealed
while volatile component samples are taken, and transported back to the laboratory in the
same cooler as the volatile component samples. One trip blank should accompany each
volatile component sample cooler.

If the trip blanks exhibit excessive contamination, the field crew will be instructed to
evaluate sample collection and shipping and handling procedures. The laboratory will also
be instructed to investigate the source of the trip blank water and their trip blank
preparation procedures.

3.1.6 Matrix Spike/Matrix Spike Duplicate

Matrix spike (MS) and matrix spike duplicate (MSD) samples consist of duplicate field
sample aliquots spiked by the laboratory with analytes of concern to evaluate the effects of
the matrix on the recoveries of these analytes. For every 20 field samples of each matrix
collected from each site, additional duplicate aliquots of one of the samples should be
collected for each analysis, and designated on the COC for use as MS/MSD analysis by the
laboratory. The duplicate aliquots for MS/MSD analyses should be collected simultaneously
or in immediate succession with the parent sample. They will be treated in exactly the same
manner as the parent sample during storage and shipment. The sampling locations for the
MS/MSD samples will be documented in the field logbook.
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3.2 Sample Documentation and Tracking

3.2.1 Sample Labeling

Sample containers should be received from the laboratory pre-labeled with the analysis
designation and required preservative. Site- and time-dependent information will be added
to the labels with indelible ink. The labels will be protected from water and solvents with
clear, label-protection tape. Each label will contain the following information:

e Project name

e Name of collector

e Date and time of collection
e Place of collection

e Sample number

e DPreservation

e Method of analysis

Sample identification and tracking procedures will incorporate the sample numbering
system outlined in the FSP. Field QA and QC samples will be labeled and numbered so that
the laboratory cannot distinguish them from other site samples.
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4.0 Sample Handling and Custody
Requirements

4.1 Containers and Preservatives

Laboratories will provide the required sample containers for all samples. All containers will
have been cleaned and certified to be free of the analytes of concern for the project. No
sample containers will be reused. Preservatives, if required, will be added by the
laboratories prior to shipment of the sample containers to the field. The adequacy of
preservation will be verified by the laboratory upon receipt of the samples, and additional
preservative will be added, if necessary.

The containers, minimum sample quantities, required preservatives, and maximum holding
times are shown in Tables 4-1 through 4-3.

TABLE 4-1

Sample Collection Summary—Soil/Sediment

Analytical Method?®

Maximum Holding

Parameter Container”® Preservative Times
Gasoline-Range AK101 1 x 4-0z wide- Add 25 grams 28 days to analysis
Organics mouth amber glass sample to 4-0z jar.

Add 25 mls

methanol that is

prespiked with

surrogate, 4°C

(VOC - SW8260

analyzed from

same container)
Diesel-Range AK102/AK103 1 x 4-0z. wide- 4°C 14 days to
Organics/Residual mouth amber glassd extraction
Range Organics 40 days to analysis
Extractable NW EPH 1 x 4-0z. wide- 4°C 14 days to
Hydrocarbon mouth amber glass extraction
Speciation 40 days to analysis
Volatile Hydrocarbon | NW VPH 2 x 40-mL VOA vial, | Add 5 grams 14 days to analysis
Speciation septa lid sample to 40-mL

VOA vial with

methanol
Metals SW6010B/SW6020/ 1 x 4-oz. glassd 4°C 28 days for

SW7000 mercury;
6 months for all
others

Organochlorine SW8081A 1 x 4-o0z. glassd 4°C 14 days to
Pesticides extraction

40 days to analysis
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TABLE 4-1

Sample Collection Summary—Soil/Sediment

Analytical Method?®

Maximum Holding

Parameter Container”® Preservative Times
Polychlorinated SW8082 1 x 4-0z. glass® 4°C 14 days to
Biphenyls extraction

40 days to analysis
Chlorinated SW8151A 1 x 4-0z. glass® 4°C 14 days to
Herbicides extraction
40 days to analysis
Volatile Organic SW8260B 1 x 4-0z wide- Add 25 grams 14 days to analysis
Compounds mouth amber glass sample to 4-o0z jar.
Add 25 mls
methanol that is
prespiked with
surrogate, 4°C
(GRO - AK101
analyzed from
same container)
Low-level Volatile SW8260B 2 x40 ml VOA vials | Add 5 grams 14 days to analysis
Organic Compounds sample to 40-mL
VOA vial pre-
preserved with 1
gram sodium
bisulfate/5 mL
water, 4°C
Semivolatile Organic | SW8270C/SW8270C | 1 x 4-oz. glass® 4°C 14 days to
Compounds -SIM extraction
40 days to analysis
Dioxins/Furans SW8290 1 x 4-oz. glassd 4°C, store in dark 30 days to
extraction 40 days
to analysis
Transitional SW8321 1 x 4-o0z. glassd 4°C 14 days to
Explosives extraction
40 days to analysis
Explosives SW8330 1 x 4-0z. glass® 4°C 14 days to
extraction

40 days to analysis

®Unless otherwise specified, method numbers refer to U.S. Environmental Protection Agency Test Methods for
Evaluation of Solid Waste, Physical and Chemical Methods, SW-846, 3rd edition, Revision 4, 1996.

PAll glass containers have polytetrafluoroethylene-lined lids.
“Triple the amount per laboratory for samples designated for matrix spike/matrix spike duplicate.
dSamples may be collected together in one 16-ounce jar.

Notes:

°C = degrees Celsius

mL = milliliter
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TABLE 4-2

Sample Collection Summary-Aqueous/Liquid

Analytical Method?

Maximum Holding

Parameter Containerbc Preservative Times
Gasoline-Range AK101 3 x 40-mL amber No headspace 14 days to analysis
Organics glass, septa lid HCl to pH<2

4°C
Diesel/Residual AK102/AK103 1 x 1-liter amber glass | HCI to pH<2 14 days to extraction
Range Organics 4°C 40 days to analysis
Extractable NW EPH 1 x 1-liter amber glass | HCI to pH<2 14 days to extraction
Hydrocarbon 4°C 40 days to analysis
Speciation
Volatile NW VPH 3 x 40-mL amber No headspace 14 days to analysis
Hydrocarbon glass, septa lid HCI to pH<2
Speciation 4°C
Metals (except SW6010B/SW6020/ 1 x 500-mL HDPE HNO3 to pH<2 28 days for mercury
Chromium VI) 4°C

SW7000 6 months for all others

Organochlorine SWB8081A 1 x 1-liter amber glass | 4°C 7 days to extraction
Pesticides/ 40 days to analysis
Polychlorinated SW8082 1 x 1-liter amber glass | 4°C 7 days to extraction
Biphenyls 40 days to analysis
Chlorinated SW8151A 1 x 1-liter amber glass | 4°C 7 days to extraction
Herbicides 40 days to analysis
Volatile Organic SW8260B 3 x 40-mL amber HCI to pH<2, 14 days to analysis
Compounds glass, septa lid 4°C; no

headspace
Semivolatile SW8270C/ 1 x 1-liter amber glass | 4°C 7 days to extraction
Organic 40 days to analysis
Dioxins/Furans SW8290 2 x 1-liter amber glass | 4°C, store in dark 30 days to extraction

40 days to analysis

Transitional SW8321 1 x 1-liter amber glass | 4°C 7 days to extraction
Explosives 40 days to analysis
Explosives SW8330 1 x 1-liter amber glass | 4°C 7 days to extraction

40 days to analysis

@Unless otherwise specified, method numbers refer to U.S. Environmental Protection Agency Test Methods for
Evaluation of Solid Waste, Physical and Chemical Methods, SW-846, 3rd edition, Revision 4. 1996.
PAll glass containers have polytetrafluoroethylene-lined lids.

“Triple the amount per laboratory for samples designated for matrix spike/matrix spike duplicate.

Notes:
°C = degrees Celsius
HCI = hydrochloric acid

HDPE = high-density polyethylene

HNO3 = nitric acid
H2SO4 = sulfuric acid
mL = milliliter

ANC\CTS239.D0C\071350001

43




SAMPLE HANDLING AND CUSTODY REQUIREMENTS

TABLE 4-3
Sample Collection Summary - Air
Maximum
Analytical Holding
Parameter Method Container Preservative Times
Volatile Organic Compounds TO-15 SUMMA Canister None 14 days

4.2 Chain of Custody

Procedures must be taken to preserve and ensure the integrity of all samples from the time
of collection all through analysis. Records of the custody of samples must be maintained
both in the field and in the laboratory. A sample is considered to be in someone’s custody if
it is either in his or her physical possession or view, locked up, or kept in a secured and
restricted area. Until the samples are shipped, their custody will be the responsibility of the
sampling team leader.

COC records document sample collection and shipment to the laboratory. A COC form will
be completed in duplicate, as a minimum, for each sampling event. The original COC form
will be delivered with the sample shipping cooler, and the copy will be retained in the field
documentation files. The COC form will identify the contents of each shipment and
maintain the custodial integrity of the samples. All COC forms will be signed and dated by
the responsible sampling team personnel. The “relinquished by” box will be signed by the
responsible sampling team personnel, and the date, time, and air bill number will be noted
on the COC.

A self-adhesive custody seal will be placed across the lid of each sample cooler to maintain
its integrity until it is opened by the laboratory. The shipping coolers containing the samples
will be sealed with a custody seal any time they are not in someone’s possession or view
before shipping. All custody seals will be signed and dated by the responsible sampling
team personnel.

The following information must be documented on the COC as a minimum:

e Unique sample identification

e Date and time of sample collection

e Source of sample (including name, location, and sample type)

e Designation of MS/MSD samples

e DPreservative used

e Analyses required

e Name of sampler

e Project NPDLWO number 07-072

e Pertinent field data (pH, temperature, etc.)

¢ Serial numbers of custody seals and coolers

e Custody transfer signatures and dates and times of sample transfer from the field to
transporters and to the laboratories

e Bill of lading or transporter tracking number (if applicable)
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If analyses are to be subcontracted to another laboratory or another location within the
laboratory network, copies of COCs transferring custody to the secondary laboratory must
also be included in the laboratory data package and must also include the information listed
above. The primary laboratory must notify the CH2M HILL chemist for approval prior to
subcontracting analyses to a laboratory not identified in the original proposal.

Custody must be maintained at the laboratory once samples are received until all tests are
completed. This will be accomplished using an internal custody system that requires
samples to be kept in a secured and restricted area when not in use, and to be checked out
and checked back in by the analysts who use them. Internal custody records must be
maintained by the laboratory as part of the documentation file for each sample.

4.3 Transfer of Custody and Shipment

When transferring the samples, from field to laboratory or from laboratory to laboratory, the
individuals relinquishing and receiving the samples will sign, date, and note the time on the
COC form. If the samples are required to be shipped, the laboratory coordinators will be
notified of when and how samples were sent. Notification will include the following
information:

Date of shipment

Name of shipping company

Air bill number

Number of coolers

Name, phone number, and facsimile number of point of contact
Estimated date of shipment arrival

Type of samples (water, sediment, soil or air)

On receipt of each sample cooler and after verification of the COC records, the laboratory
will provide a sample confirmation report within 24 hours to the CH2M HILL project
chemist that will document samples received and methods requested as well as any
discrepancies such as, but not limited to, the following;:

e Inappropriate sample containers or preservation

e Broken sample containers

e Cooler temperature outside range of 2 to 6°C (where applicable)
e Missing COC form or QA sample form

e Errors on COC or QA sample form

e Missing custody seals

The laboratory project manager will notify the CH2M HILL project chemist of any such
discrepancies within 24 hours of its receipt of the samples. Notification can be via phone or
email. The project chemist will discuss the discrepancy with the project team and inform the
laboratory of the corrective action to be taken.

A subcontract laboratory must notify the primary laboratory of any such discrepancies
within 24 hours of its receipt of the samples. The primary laboratory will relay this
information to the CH2M HILL project chemist within 24 hours of notification.
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All sample receipt documentation from the primary laboratory must also be emailed to
receipt.cooler@poa(2.usace.army.mil within 24 hours of sample receipt.
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5.0 Quality Assurance Program

5.1 Data Categories

Both screening and definitive data may be generated during the project covered by this
QAPP. Screening data are generated by rapid analytical methods, and involve less rigid
sample preparation than that required for definitive data. Quantitation from a screening
method is usually imprecise. Definitive data are generated by rigorous analytical methods
using standardized calibration and quality controls, and are reported on specified
deliverables. The data are analyte-specific, and both identification and quantitation are
definite.

The QC requirements specified in the remainder of this section will apply to definitive data
only. QC requirements for field screening methods are described in the FSP, data validation
will not be performed on field screening data. Field screening methods to be used for this
project are listed in Section 6 of this QAPP.

5.2 Precision, Accuracy, Representativeness, Completeness,
Comparability, and Sensitivity

Data quality will be evaluated based on their precision, accuracy, representativeness,
completeness, comparability and sensitivity (PARCCS). For convenience, Tables 5-1 through
5-37 are grouped at the end of this section.

5.2.1 Precision

Precision is a measure of reproducibility of analytical results. It can be defined as the degree
of mutual agreement among individual measurements obtained under similar conditions.
Total precision is a function of the variability associated with both sampling and analysis.
Precision will be evaluated as the relative percent difference (RPD) between field duplicate
sample results, laboratory control sample/laboratory control sample duplicate (LCS/LCSD)
results, or between the MS/MSD results. The precision limits are listed in Tables 5-13
through 5-30.

Precision is also evaluated for the MI sampling as the RSD between field triplicate results.
The precision limit for MI triplicate samples is 30 percent.

5.2.2 Accuracy

Accuracy is the degree of agreement between a measured value and the "true" or expected
value. As such, it represents an estimate of total error from a single measurement, including
both systematic error, or "bias," and random error that may reflect variability due to
imprecision. Accuracy is evaluated in terms of percent recoveries determined from results of
MS/MSD and laboratory control sample (LCS)/laboratory control sample duplicate (LCSD)
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analyses. Surrogate recoveries from samples analyzed for organic parameters are also used
to assess accuracy. The accuracy limits are listed in Tables 5-13 through 5-30.

5.2.3 Representativeness

Representativeness is a qualitative term which refers to the degree in which data accurately
and precisely depict the characteristics of a population, whether referring to the distribution
of contaminant within a sample, a sample within a matrix, or the distribution of a
contaminant at a site. Representativeness is determined by appropriate program design,
with consideration of elements such as proper well locations, drilling and installation
procedures, and sampling locations. Objectives for representativeness are defined for each
sampling and analysis task and are a function of the investigative objectives. Assessment of
representativeness shall be achieved through use of the standard field, sampling, and
analytical procedures. Standard analytical procedures are described in this QAPP.
Decisions regarding sample/well/ boring locations and numbers and the statistical
sampling design shall be documented in the FSP.

5.2.4 Completeness

Completeness is a measure of the amount of valid data obtained compared with the amount
that was expected to be obtained under correct, normal conditions. Valid data is data which
is usable in the context of the project goals. Completeness is calculated and reported for
each method, matrix, and analyte combination. The number of valid results divided by the
number of possible individual analyte results, expressed as a percentage, determines the
completeness of the data set. For completeness requirements, valid results are all results not
qualified with an R-flag after a usability assessment has been performed. The completeness
goal for this project is 90 percent.

5.2.5 Comparability

Comparability is a qualitative indicator of the confidence with which one data set can be
compared to another data set. The objective for this QA /QC program is to produce data
with the greatest possible degree of comparability. The number of matrices that are
sampled and the range of field conditions encountered are considered in determining
comparability. Comparability is achieved by using standard methods for sampling and
analysis, reporting data in standard units, normalizing results to standard conditions, and
using standard and comprehensive reporting formats. Complete field documentation using
standardized data collection forms shall support the assessment of comparability. Analysis
of PE samples and reports from audits shall also be used to provide additional information
for assessing the comparability of analytical data produced among subcontracting
laboratories. Historical comparability shall be achieved through consistent use of methods
and documentation procedures throughout the project. Assessment of comparability is
primarily subjective and results should be interpreted by experienced environmental
professionals with a clear knowledge of the DQOs and project decisions. Assessment should
include a discussion of the level of uncertainty associated with the comparability of the
specific data set and the potential consequences of using non-comparable data.
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5.2.6 Sensitivity

Sensitivity is the ability of an analytical method or instrument to discriminate between
measurement responses representing different concentrations. It is important to be able to
detect the target analytes at the levels of interest. Sensitivity requirements include the
establishment of various limits such as calibration requirements, method detection limits
(MDLs), and project-specific reporting limits (RL). The sensitivity limits are listed as RL
objectives in Tables 5-1 through 5-12.

5.3 Method Detection Limits, Reporting Limits, Instrument
Calibration Requirements, and Tentatively Identified
Compounds

5.3.1 Method Detection Limits

The MDL is the minimum concentration of a substance that can be measured and reported
with 99 percent confidence that the analyte concentration is greater than zero. Each
participating laboratory will determine the MDL for each method, matrix, and analyte for
each instrument that will be used to analyze samples. The MDLs will be initially determined
prior to analyzing samples, and will be redetermined at least once every 12 months. Where
multiple instruments are used, the MDL of the least sensitive instrument will be used for
reporting purposes.

The MDL determinations will be conducted as follows:

e Spike seven replicates of matrix (reagent water for aqueous methods, Ottawa sand for
soil methods) with an analyte concentration equivalent to either instrument signal /noise
ratio of 2.5 to 5, or 3 times the standard deviation of replicate measurements of the
analyte in reagent water, or the region of the standard curve where there is a significant
change in sensitivity (i.e., a break in the slope).

e Prepare and analyze the seven replicate spikes.

e MDLs shall be generated for all preparatory and cleanup methods routinely used on
samples.

e Calculate the MDL as 3.14 times the standard deviation of the seven replicate results.

o If the spike level used in the first step is more than 10 times the calculated MDL, repeat
the process using a smaller spike level.

5.3.2 Reporting Limits

The calculated MDL may not be more than the reporting limit (RL). The RL should be three
times the MDL. Instances where this is not the case must be called out in the laboratory case
narrative and noted in the data quality reports following validation.

When calibrating instruments, a standard at a concentration equal to or less than the RL
must be included. Analytes at concentrations greater than the laboratory’s MDL, but less
than the RL will be flagged as estimated with a “J” qualifier. Analytes that are not detected
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at or above the laboratory’s MDL will be reported as not detected at the RL, and flagged
“U”. Reporting limits, as well as sample results shall be reported to two significant figures if
less than 10 (regardless of the unit) and to three significant figures otherwise. They shall be
reported on a dry-weight basis for soil samples.

5.3.3 Instrument Calibration

Laboratory instruments shall be appropriately calibrated by qualified personnel prior to
sample analysis according to the procedures specified in each method. Calibration shall be
verified at the specified intervals throughout the analysis sequence. The frequency and
acceptance criteria for calibration are specified for each analytical method. When multi-
point calibration is specified, the concentrations of the calibration standards should bracket
those expected in the samples. Samples should be diluted, if necessary, to bring analyte
responses within the calibration range. Data that exceed the calibration range cannot be
reported by the laboratory. Those that are below the lowest calibration point must be
flagged as estimated with a “J” qualifier. When the shape of the calibration curve requires
that a quadratic or higher order equation be used, the number of additional standards
specified in the method must be analyzed. The initial calibration curve shall be verified as
accurate with a standard purchased or prepared from an independent second source. The
initial calibration verification involves the analysis of a standard containing all the target
analytes, typically in the middle of the calibration range, each time the initial calibration is
performed, unless specified otherwise for a particular method in the QAPP.

For Method SW8082, the initial five-point calibration will be performed using a mixture of
Aroclor-1016 and Aroclor-1260 to evaluate the linearity of the detector response. For the
remaining Aroclors, a mid-level standard will be analyzed to aid in pattern recognition. If
any of these remaining Aroclors is positively identified in a sample, five-point calibration
will be performed for that Aroclor, and sample quantitation will be performed using the
five-point calibration.

Laboratory instruments will be appropriately calibrated by qualified personnel prior to
sample analysis. The requirements specified in Section 5.3.3 and Tables 5-31 through 5-37 of
this QAPP must be followed. Otherwise, the method specifications will be followed. Only
certified standards of known purity may be used for calibration. Calibration will be verified
at specified intervals throughout the analysis sequence as specified for each analytical
method in Tables 5-31 through 5-37.

5.3.4 Evaluating Tentatively Identified Compounds

The ion current chromatograms of multicompound analytical methods based upon gas
chromatograph/mass spectrometer (GC/MS) or liquid chromatograph/mass spectrometer
(LC/MS) (for example, USEPA SW8260 and SW8270) can contain information on nontarget
analyses. Qualitative and quantitative information about the substances responsible for
nontarget peaks in such chromatograms can be included in the laboratory data reports if the
peaks are handled using the procedure for tentatively identified compounds (TICs) as
described in USEPA Methods SW8260B and SW8270C (Section 7.6.2 in both methods).
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Compounds detected will be identified and quantified as TICs if they have peak areas equal
to or greater than 10 percent of the nearest (retention time) internal standard. All such
peaks will be reported in special section of the laboratory data report for each sample.

For nontarget peaks meeting the 10 percent threshold, the mass spectrum will be compared
to referenced spectra in the current National Institute of Standards and Technology library,
using a computer search routine. If the spectral match has a fit of 80 percent or better, the
substance name representing the best fit will be reported as the tentative identity of the
compound. If the spectral fit is less than 80 percent, the peak will be reported as “Unknown
RRT x.xxx“, where x.xxx is the relative retention time in minutes. In either case, an
estimated concentration will be calculated by comparing the peak area to that of the internal
standard, using a response factor of 1.00. The estimated concentration will be shown on the
laboratory data report and will not be considered as definitive data, however, if toxicity data
is available the TIC data may be included in the risk assessment.

5.4 Elements of Quality Control

Laboratory QC checks are used to provide indications of the state of control that prevailed
at the time of sample analysis. QC checks that involve field samples, such as matrix and
surrogate spikes and field duplicates, also provide an indication of the presence of matrix
effects. Field-originated blanks provide a way to monitor for potential contamination that
field samples are subjected to. The QAPP specifies requirements for method blanks (MB),
LCSs, surrogate spikes, and MS/MSD samples that must be followed by laboratories
participating in the data collection effort. Laboratory QC samples must be included with
each preparation or analytical batch of 20 or fewer environmental samples (including
MS/MSD samples) of similar matrix. Each preparation or analytical batch should be
identified in such a way as to be able to associate environmental samples with the
appropriate laboratory QC samples. Elements of quality control will evaluated by the
project chemistry team following data validation guidelines defined in Section 8.3.

5.4.1 Laboratory Blanks
54.1.1 Method Blank

Method blanks are used to monitor each preparation or analytical batch for interference
and/or contamination from glassware, reagents, and other potential contaminant sources
within the laboratory. A method blank is analyte-free matrix (laboratory reagent water for
aqueous samples or Ottawa sand for soil samples) to which all reagents are added in the
same amount or proportions as are added to samples. It is processed through the entire
sample preparation and analytical procedures along with the samples in the batch. There
should be at least one MB per preparation or analytical batch. If a target analyte is found at a
concentration that exceeds one-half the reporting limit, corrective action must be performed
to identify and eliminate the contamination source. All associated samples must be
reprepared and/or reanalyzed after the contamination source has been eliminated. No
analytical data may be corrected for the concentration found in the blank.

ANC\CTS239.D0C\071350001 55



QUALITY ASSURANCE PROGRAM

5.4.1.2 Instrument Blank

Instrument blanks are used to check for carryover contamination after analysis of high
concentration samples. An instrument blank is an aliquot of ASTM Type II water following
the same analytical procedures as the samples. An instrument blank should be analyzed
following a sample with high concentrations of target analytes. If a target analyte is found at
a concentration that exceeds the MDL, the instrument blank is reanalyzed until no carryover
is observed. If project samples are thought to be affected by carryover, they must be
reprepared and/or reanalyzed after the carryover has been eliminated. No analytical data
may be corrected for the concentration found in the blank.

5.4.2 Laboratory Control Sample

The LCS/LCSD will consist of analyte-free matrix (laboratory reagent water for aqueous
samples or Ottawa sand for soil samples) spiked with known amounts of analytes that come
from a source different than that used for calibration standards. Target analytes specified in
the QAPP will be spiked into the LCS/LCSD. The spike levels should be less than or equal
to the mid-point of the calibration range. If LCS/LCSD recoveries and RPD between the
recoveries are outside the specified control limits, corrective action must be taken, including
sample repreparation and/or reanalysis, if appropriate. If more than one LCS/LCSD sets
are analyzed in a preparation or analytical batch, the results of all the sets must be reported.

Only Aroclors 1016 and 1260 need be spiked into the LCS/LCSD for Method SW8082. All
target analytes must be spiked for all other methods.

5.4.3 Surrogates

Surrogates are organic analytes that behave similarly to the analytes of interest but that are
not expected to occur naturally in the samples. They are spiked into the standards, and into
the samples and QC samples prior to sample preparation. Recoveries of surrogates are used
as an indicator of accuracy, method performance, and extraction efficiency. If surrogate
recoveries are outside the specified control limits, corrective action must be taken, including
sample repreparation and/or reanalysis, if appropriate.

5.4.4 Matrix Spike/Matrix Spike Duplicates

A sample matrix fortified with known quantities of specific compounds is a MS. It is
subjected to the same preparation and analytical procedures as the native sample. Target
analytes specified in the QAPP are spiked into the sample. MS recoveries are used to
evaluate the effect of the sample matrix on the recovery of the analytes of interest. An MSD
is a second fortified sample matrix. The RPD between the results of the MSDs is used as a
measure of the precision of sample results. Only project-specific samples designated on the
COC will be spiked. The spike levels will be less than or equal to the mid-point of the
calibration range.

For metals analysis, it is not necessary to spike sodium, potassium, calcium, and magnesium
into aqueous samples, or sodium, potassium, calcium, magnesium, iron, manganese, and
aluminum into soil samples. The native concentrations of these low-toxicity metals are
usually relatively high.

Multicomponent pesticides need not be spiked into the MS/MSD for Method SW8081A.
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Only Aroclors 1016 and 1260 need be spiked into the MS/MSD for Method SW8082.

5.45 Internal Standards

Some methods require the use of internal standards to compensate for losses during
injection or purging or losses due to viscosity effects. Internal standards are compounds that
have similar properties as the analytes of interest, but are not expected to occur naturally in
the samples. A measured amount of the internal standard is added to the standards, and to
the samples and QC samples following preparation. When the internal standard results are
outside the control limits, corrective action must be taken, including sample reanalysis, if
appropriate.

5.4.6 Interference Check Samples

The interference check samples (ICS) are used in inductively coupled plasma analyses to
verify background and interelement correction factors. They consist of two solutions, A and
B. Solution A contains the interfering analytes, and Solution B contains both the analytes of
interest and the interfering analytes. Both solutions are analyzed at the beginning and at the
end of each analytical sequence. When the ICS results are outside the control limits,
corrective action must be taken, including sample reanalysis, if appropriate.

5.4.7 Retention Time Windows

Retention time windows for gas, liquid chromatographic and ion chromatographic analyses
must be established by replicate injections of the calibration standard over multiple days as
described in the appropriate method. The absolute retention time of the calibration
verification standard at the start of each analytical sequence will be used as the centerline of
the window. In order for an analyte to be reported as positive, its retention time must be
within the window.

5.5 Additional Quality Control Requirements
5.5.1 Holding Time

The holding time requirements specified in this QAPP must be met. For methods requiring
both sample preparation and analysis, the preparation holding time will be calculated from
the time of sampling to the completion of preparation. The analysis holding time will be
calculated from the time of completion of preparation to the time of completion of the
analysis, including any required dilutions, confirmation analysis, and reanalysis. For
methods requiring analysis only, the holding time is calculated from the time of sampling to
completion of the analysis, including any required dilutions, confirmation analysis, and
reanalysis.

5.5.2 Confirmation

Confirmation analysis must be carried out as specified for specific methods when the result
is at or above the reporting limit. The result designated as the primary result will be
reported, except that for Method SW8290, the result obtained from the DB-225 column will
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be reported. All calibration, QC and holding-time requirements must be met when
confirmation analysis is carried out.

5.5.3 Laboratory Control Sample Marginal Exceedances

A marginal exceedance (ME) is defined as a LCS recovery that is outside of the control limits
but still within the ME limits (set at four standard deviations around the mean). A number
of sporadic MEs of the LCS will be allowed. The number of exceedances is based on the total
number of analytes spiked in the LCS. As the number of analytes in the LCS increases, more
ME:s are allowed. Table 5-A presents the allowable number of MEs for a given number of
analytes in the LCS.

TABLE 5-A
Number of Marginal Exceedances Allowed
Allowable Number of
Number of Analytes in Marginal Exceedances of
the LCS LCS Control Limits
>90 5
71-90 4
51-70 3
31-50 2
11-30 1
<11 0

MEs must be sporadic. If the same analyte exceeds the LCS control limits repeatedly in two
out of three consecutive LCSs, that is an indication that the problem is systematic and
something is wrong with the measurement system.

Each LCS must be evaluated against the appropriate control limits and ME limits before
being accepted. First, the recoveries for the analytes spiked in the LCS should be compared
with the LCS control limits. If a recovery is less than the lower control limit or greater than
the upper control limit, that is an exceedance. The laboratory should note which analytes
exceeded the control limits and make a comparison to the list of project-specific analytes of
concern. If a project-specific analyte of concern exceeds its LCS control limit, the LCS has
failed. Next, the laboratory should add up the total number of exceedances for the LCS.
Based on the number of analytes spiked in the LCS, the total number of exceedances should
be compared with the allowable number from Table 5-A. If a LCS has more than the
allowable number of marginal exceedances, the LCS has failed. Finally, the recoveries for
those analytes that exceeded the LCS-CL should be compared to the ME limits from

Tables 5-13 through 5-30. If a single analyte exceeds its marginal exceedance limit, the
LCS has failed. (This applies only to methods with greater than 10 analytes.)
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5.5.4 Poor-Performing Analytes

Certain compounds do not perform well with specific methods. These compounds produce
low mean recoveries and high standard deviations, resulting in wide LCS control limits
with particularly low lower control limits (sometimes negative values). Table 5-B below lists
the poor performers.

TABLE 5-B

Poor Performers
Analyte Method Matrix
4-Nitrophenol SW8270C Water
Benzoic Acid SW8270C Water and Soil
Phenol SW8270C Water
3,3-Dichlorobenzidine SwW8270C Soll
4-Chloroaniline SW8270C Soil
Dinoseb SW8151A Soil
Tetryl Swa8330 Soil

5.5.5 Cleanup Procedures to Minimize Matrix Effects

In order to maintain the lowest possible reporting limits, appropriate cleanup procedures
should be employed when necessary. Methods for sample cleanup include, but are not
limited to, gel permeation chromatography, silica gel, alumna, florisil, mercury (sulfur
removal), sulfuric acid and acid/base partitioning. MBs, MS/MSDs, and LCSs must be
subjected to the same cleanup procedures performed on the samples to monitor the
efficiencies of these procedures.

5.5.6 Sample Dilution

Dilution of a sample results in elevated reporting limits and ultimately affects the usability
of the data related to potential actions at the sampling site. It is important to minimize
dilutions and maintain the lowest possible reporting limits. When dilutions are necessary
due to high concentrations of target analytes, lesser dilutions should also be reported in
order to fully characterize the sample for each analyte. The level of the lesser dilution
should be such that it will provide the lowest possible reporting limits without having a
lasting deleterious effect on the analytical instrumentation.

5.5.7 Standard Materials and Other Supplies and Consumables

Standard materials must be of known high purity and traceable to an approved source. Pure
standards must not exceed the manufacturer’s expiration date or one year following receipt,
whichever comes first. Solutions prepared by the laboratory from the pure standards must
be used within the expiration date specified in the laboratory’s standard operating
procedure (SOP).
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All other supplies and consumables must be inspected prior to use to ensure that they meet
the requirements specified in the appropriate SOP. The laboratory’s inventory and storage
system should ensure their use within the manufacturer’s expiration date, and storage
under proper conditions.

5.6 Reporting Limits and Analytical Requirements

The methods to be used, RL objectives, associated ADEC Screening Levels and EPA Region
VI Screening Levels are listed in Tables 5-1 through 5-12. The accuracy and precision limits
are listed in Tables 5-13 through 5-30. Calibration and QC requirements are specified in
Tables 5-31 through 5-37.

Site-specific preliminary remediation goals have not yet been prepared. Screening levels
presented in this QAPP are used to select the appropriate RLs. Screening levels are likely
well below risk based remediation goals. Analytical data will be used to calculate baseline
risk following ADEC and EPA guidance. If risk is identified, site-specific remediation goals
will be developed.
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TABLE 5-1
Reporting Limit Objectives for Methods AK101, AK102/AK103
ADEC ADEC
USEPA TableB1 & | Table B1 & ADEC Table USEPA
ADEC Region VI QAPP B2 Soil B2 Soil B1 & B2 Soil Region VI
QAPP Table C Tapwater Specified Ingestion Inhalation Migration to Residentia
Specified Laboratory | Laboratory Cleanup Screening Reporting Laboratory | Laboratory Cleanup Cleanup Groundwater | Cleanup
Reporting RL MDL Level Level Limit RL MDL Level Level Cleanup Level Level
Analyte Limit (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Gasoline Range 50 50 10 1300 NA 1 5 2.5 1400 1400 300 NA
Organics
Diesel Range 100 50 16 1500 NA 5 1 0.3 10250 12500 250 NA
Organics
Residual Range 250 300 84 1100 NA 10 10 1.6 10000 22000 11000 NA
Organics
Note: QAPP specified Reporting Limits are ADEC method-specific.
5-11
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;gilarEtiﬁgzLimit Objectives Method NWEPH/VPH Total Petroleum Hydrocarbon Speciationa
ADEC ADEC
USEPA TableB1 & | Table Bl & | ADEC Table B1
QAPP ADEC Region VI QAPP B2 Soil B2 Soil & B2 Soil
Specified Table C Tapwater Specified Ingestion Inhalation Migration to USEPA Region
Reporting | Laboratory Cleanup Screening Reporting Laboratory | Laboratory Cleanup Cleanup Groundwater VI Residential
Limit RL Laboratory Level Level Limit RL MDL Level Level Cleanup Level Cleanup Level
Analyte (ug/L) (ug/L) MDL (ug/L) | (ug/L) (ug/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

VPH
C8-C10 Aromatics 50 50 0.71 NA NA 5 5 0.09 NA NA NA NA
C10-C12 Aromatics 50 50 0.24 NA NA 5 5 0.021 NA NA NA NA
C12-C13 Aromatics 50 50 1.6 NA NA 5 5 0.012 NA NA NA NA
C5-C6 Aliphatics 50 50 0.69 NA NA 5 5 0.031 NA NA NA NA
C6-C8 Aliphatics 50 50 0.32 NA NA 5 5 0.055 NA NA NA NA
C8-C10 Aliphatics 50 50 0.6 NA NA 5 5 0.072 NA NA NA NA
C10-C12 Aliphatics 50 50 0.35 NA NA 5 5 0.039 NA NA NA NA
EPH
C8-C10 Aromatics 50 50 15 NA NA 5 5 1 NA NA NA NA
C10-C12 Aromatics 50 50 4.1 NA NA 5 5 0.072 NA NA NA NA
C12-C16 Aromatics 50 50 5.7 NA NA 5 5 1 NA NA NA NA
C16-C21 Aromatics 50 50 7 NA NA 5 5 1 NA NA NA NA
C21-C34 Aromatics 50 50 15 NA NA 5 5 1 NA NA NA NA
C8-C10 Aliphatics 50 50 2 NA NA 5 5 0.027 NA NA NA NA
C10-C12 Aliphatics 50 50 3.1 NA NA 5 5 0.095 NA NA NA NA
C12-C16 Aliphatics 50 50 1.5 NA NA 5 5 1 NA NA NA NA
C16-C21 Aliphatics 50 50 4.6 NA NA 5 5 1 NA NA NA NA
C21-C34 Aliphatics 50 50 11 NA NA 5 5 1 NA NA NA NA

Note: QAPP specified Reporting Limits are method-specific.

®VPH/EPH data may be used to assess contaminant extent and fate and transport in the development of feasibility strategies, but it will not be used for risk assessment purposes.
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TABLE 5-3
Reporting Limit Objectives Methods SW6010B, SW6020, SW7000
ADEC ADEC
Table B1 Table B1 ADEC Table USEPA
QAPP ADEC USEPA & B2 Soil & B2 Soil Bl & B2 Region VI
Specified Table C Region VI QAPP Ingestion Inhalation Migration to Residential
Reporting Cleanup Tapwater Specified Laboratory Cleanup Cleanup Groundwater Cleanup
Limit Laboratory Laboratory Level Screening Reporting Laboratory MDL Level Level Cleanup Level
Analyte (ug/L) RL (ug/L) MDL (ug/L) (ug/L) Level (ug/L) Limit (mg/kg) RL (mg/kg) (mg/kg) (mg/kg) (mg/kg) Level (mg/kg) (mg/kg)
Aluminum 100 200 35 NA 37000 10 21 7 NA NA NA 76000
Antimony 1 6 2 6 15 0.2 0.6 0.2 41 NA 36 31
Arsenic 2 3 1 50 0.045 1 0.5 0.15 5.5 NA 2 0.39
Barium 3 1.5 05 2000 7300 30 0.3 0.1 7100 NA 1100 16000
Beryllium 1 1 0.1 4 73 0.5 0.1 0.01 200 NA 42 150
Boron 5 50 15 NA 7300 0.5 5 1.5 NA NA NA 16000
Cadmium 2 1.5 05 5 18 1 0.15 0.05 100 NA 5 39
Calcium 200 500 100 NA NA 20 100 25 NA NA NA NA
Chromium 4 5 1.5 100 55000 2 0.6 0.2 300 NA 26 100000
Cobalt 1 3 1 NA 730 1 0.3 0.1 NA NA NA 900
Copper 6 3 1 1300 1400 2 05 0.15 4060 NA 7000 2900
Iron 100 100 16 NA 26000 10 10 3.1 NA NA NA 55000
Lead 1 25 0.6 15 15 1 0.2 0.06 400 400 400 400
Magnesium 200 500 75 NA NA 20 50 75 NA NA NA NA
Manganese 2 6 2 NA 1700 1 0.8 0.25 NA NA NA 3200
Mercury 0.2 0.3 0.1 2 11 0.2 0.04 0.0086 18 18 14 23
Nickel 2 3 1 100 730 4 0.3 0.1 2000 NA 87 1600
Potassium 1000 1000 250 NA NA 2 100 25 NA NA NA NA
Selenium 2 3 1 50 180 1 0.3 0.1 510 NA 35 390
Silver 2 1 0.3 180 180 100 0.1 0.03 510 NA 21 390
Sodium 1000 1000 250 NA NA 200 500 25 NA NA NA NA

ANC\CTS239.D0C\071350001




QUALITY ASSURANCE PROGRAM

TABLE 5-3
Reporting Limit Objectives Methods SW6010B, SW6020, SW7000
ADEC ADEC
Table B1 Table B1 ADEC Table USEPA
QAPP ADEC USEPA & B2 Soil & B2 Soil Bl & B2 Region VI
Specified Table C Region VI QAPP Ingestion Inhalation Migration to Residential
Reporting Cleanup Tapwater Specified Laboratory Cleanup Cleanup Groundwater Cleanup
Limit Laboratory Laboratory Level Screening Reporting Laboratory MDL Level Level Cleanup Level
Analyte (ug/L) RL (ug/L) MDL (ug/L) (ug/L) Level (ug/L) Limit (mg/kg) RL (mg/kg) (mg/kg) (mg/kg) (mg/kg) Level (mg/kg) (mg/kg)
Thallium 1 1.5 0.5 2 26 1 0.15 0.05 NA NA NA 55
Vanadium 5 12 4 260 180 25 2 0.6 710 NA 3400 390
Zinc 20 12 4 11000 11000 2 2 0.6 30000 NA 9100 23000

QAPP Specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-4
Reporting Limit Objectives for Method SW8081A
ADEC ADEC
Table B1& | Table B1 & USEPA
ADEC USEPA QAPP B2 Soil B2 Soil ADEC Table B1 Region VI
QAPP Table C Region VI Specified Ingestion Inhalation & B2 Migration Residential
Specified Laboratory Laboratory Cleanup Tapwater Reporting Laboratory | Laboratory Cleanup Cleanup to Groundwater Cleanup
Reporting RL MDL Level Screening Limit RL MDL Level Level Cleanup Level Level
Analyte Limit (ug/L) (ug/L) (ug/L) (ug/L) Level (ug/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
4,4-DDD 0.02 0.1 0.004 3.6 0.28 0.002 0.0034 0.00026 35 NA 47 24
4,4-DDE 0.02 0.1 0.0061 2.5 0.2 0.002 0.0034 0.00022 24 NA 150 1.7
4,4-DDT 0.02 0.1 0.0051 25 0.2 0.002 0.0034 0.0004 24 5300 88 1.7
Aldrin 0.01 0.05 0.0021 0.05 0.004 0.0015 0.0017 0.00021 0.5 24 1.6 0.029
alpha-BHC 0.01 0.05 0.0059 0.1 0.011 0.0015 0.0017 0.00022 1.3 5.5 0.0026 0.09
alpha-Chlordane 0.01 0.05 0.0027 NA NA 0.0015 0.0017 0.0002 NA NA NA NA
beta-BHC 0.01 0.05 0.0047 0.47 0.037 0.0015 0.0017 0.00033 4.6 43 0.009 0.32
delta-BHC 0.01 0.05 0.0029 NA NA 0.0015 0.0017 0.00016 NA NA NA NA
Dieldrin 0.02 0.1 0.0051 0.05 0.0042 0.002 0.0034 0.00032 0.5 8 0.015 0.03
Endosulfan | 0.02 0.05 0.0043 NA 220 0.0015 0.0017 0.00014 610 NA 7 370
Endosulfan Il 0.02 0.1 0.012 NA NA 0.002 0.0034 0.00066 610 NA 7 NA
Endosulfan
Sulfate 0.02 0.1 0.0042 NA NA 0.002 0.0034 0.00022 NA NA NA NA
Endrin 0.02 0.1 0.0054 2 11 0.002 0.0034 0.00024 30 NA 0.3 18
Endrin Aldehyde 0.02 0.1 0.0042 NA NA 0.002 0.0034 0.00027 NA NA NA NA
Endrin Ketone 0.02 0.1 0.02 NA NA 0.002 0.0034 0.00034 NA NA NA NA
gamma-BHC 0.01 0.05 0.005 0.2 0.052 0.0015 0.0017 0.00017 6.4 NA 0.003 0.44
gamma-
Chlordane 0.01 0.05 0.0028 NA NA 0.0015 0.0017 0.00033 NA NA NA NA
Heptachlor 0.01 0.05 0.0032 0.4 0.015 0.002 0.0017 0.00019 2 0.8 8 0.11
Heptachlor
Epoxide 0.01 0.05 0.0021 0.2 0.0074 0.002 0.0017 0.00012 0.9 33 0.2 0.053
Methoxychlor 0.03 2 0.027 40 180 0.002 0.017 0.0013 510 NA 52 310
Toxaphene 0.1 3 NA 0.1 8 620 10 NA

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-5

Reporting Limit Objectives for Method SW8082

ADEC ADEC ADEC Table
Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC USEPA QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Region VI Specified Ingestion Inhalation | Groundwater | Residential
Reporting Cleanup Tapwater Reporting Cleanup Cleanup Cleanup Cleanup
Limit Laboratory | Laboratory Level Screening Limit Laboratory Laboratory Level Level Level Level
Analyte (ug/L) RL (ug/L) MDL (ug/L) (ug/L) Level (ug/L) (mg/kg) RL (mg/kg) MDL (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aroclor 1016 0.1 1 0.27 0.05 0.96 0.05 0.033 0.0083 1 1 NA 3.9
Aroclor 1221 0.1 15 0.35 0.05 0.034 0.05 0.033 0.01 1 1 NA 0.22
Aroclor 1232 0.1 1 0.13 0.05 0.034 0.05 0.033 0.0083 1 1 NA 0.22
Aroclor 1242 0.1 1 0.2 0.05 0.034 0.05 0.033 0.0083 1 1 NA 0.22
Aroclor 1248 0.1 1 0.1 0.05 0.034 0.05 0.033 0.0083 1 1 NA 0.22
Aroclor 1254 0.1 1 0.32 0.05 0.034 0.05 0.033 0.0083 1 1 NA 0.22
Aroclor 1260 01 1 0.25 0.05 0.034 0.05 0.033 0.0083 1 1 NA 0.22
Aroclor 1262 0.1 NA NA 0.05 0.033 0.0083 NA NA NA NA
Aroclor 1268 0.1 NA NA 0.05 0.033 0.0083 NA NA NA NA

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-6
Reporting Limit Objectives for Method SW8151A
ADEC ADEC
Table B1& | Table B1 & ADEC Table USEPA
ADEC USEPA QAPP B2 Soil B2 Soil Bl & B2 Region VI
QAPP Table C Region VI Specified Ingestion Inhalation Migration to Residential
Specified Laboratory | Laboratory Cleanup Tapwater Reporting | Laboratory | Laboratory Cleanup Cleanup Groundwater Cleanup
Reporting RL MDL Level Screening Limit RL MDL Level Level Cleanup Level Level
Analyte Limit (ug/L) (ug/L) (ug/L) (ug/L) Level (ug/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
2,4-D 10 0.025 0.001 NA NA 0.2 0.0013 0.00016 NA NA NA NA
2,4-DB 20 0.025 0.002 NA NA 0.5 0.0013 0.00032 NA NA NA NA
2,45-T 20 0.025 0.001 NA NA 0.5 0.0013 0.00011 NA NA NA NA
2,45-TP
(Silvex) 10 0.025 0.002 NA NA 0.2 0.0013 0.00041 NA NA NA NA
Dalapon 30 0.05 0.004 NA 1100 0.8 0.0033 0.00092 NA NA 1800 1800
Dicamba 20 0.025 0.002 NA 1100 0.5 0.0013 0.00018 NA NA 1800 1800
Dichlorprop 20 0.025 0.002 NA NA 0.5 0.0013 0.00029 NA NA NA NA
Dinoseb 3 0.025 0.006 NA 37 0.1 0.0033 0.00045 NA NA 61 61
MCPA 100 0.025 0.002 NA NA 10 0.0013 0.00017 NA NA NA NA

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-7
Reporting Limit Objectives for Method SW8260B
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting Laboratory | Laboratory | Cleanup Screening Reporting | Laboratory | Laboratory | Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/L) (ug/t) (ug/t) (ug/L) (ug/t) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1,1,1,2-
Tetrachloroethane 1 1 0.1 NA 0.43 0.01 0.05 0.0059 NA NA NA 3
1,1,1-Trichloroethane 1 1 0.41 200 840 0.01 0.05 0.0065 NA 460 1 1400
1,1,2,2-
Tetrachloroethane 0.5 1 0.37 4 0.055 0.01 0.05 0.0057 42 54 0.017 0.38
1,1,2-Trichloroethane 1 1 0.31 5 0.2 0.01 0.05 0.0055 150 10 0.017 0.84
1,1-Dichloroethane 1 1 0.1 3650 1200 0.01 0.05 0.0056 10000 890 12 850
1,1-Dichloroethene 1 1 0.36 7 340 0.01 0.05 0.0086 14 0.9 0.03 280
1,1-Dichloropropene 1 1 0.14 NA NA 0.01 0.05 0.0043 NA NA NA NA
1,2,3-Trichlorobenzene 1 1 0.14 NA NA 0.01 0.05 0.0062 NA NA NA NA
1,2,3-Trichloropropane 1 1 0.3 NA 0.0016 0.01 0.15 0.05 NA NA NA 0.0014
1,2,4-Trichlorobenzene 1 1 0.23 70 8.2 0.01 0.05 0.0072 1000 570 2 140
1,2,4-Trimethylbenzene 1 1 0.12 NA 12 0.01 0.05 0.0035 NA NA NA 52
1,2-Dibromo-3-
chloropropane 2 1 0.95 NA 0.0002 0.01 0.15 0.05 NA NA NA 0.0026
1,2-Dibromoethane
(EDB) 1 2 0.22 0.05 0.0056 0.01 0.05 0.0054 0.1 1.2 0.0000306 0.028
1,2-Dichlorobenzene 1 1 0.14 600 49 0.01 0.05 0.0039 9100 110 7 280
1,2-Dichloroethane 0.5 1 0.22 5 0.12 0.01 0.05 0.0086 91 5 0.015 0.35
1,2-Dichloropropane 1 1 0.15 5 0.16 0.01 0.05 0.0047 120 17 0.017 0.35
1,3,5-Trimethylbenzene 1 1 0.14 NA 12 0.01 0.05 0.0035 NA NA NA 21
1,3-Dichlorobenzene 1 1 0.11 1100 14 0.01 0.05 0.0033 3040 NA 12.1 69
1,3-Dichloropropane 1 1 0.2 NA NA 0.01 0.05 0.0045 NA NA NA NA
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TABLE 5-7
Reporting Limit Objectives for Method SW8260B
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 B1 & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting Laboratory | Laboratory | Cleanup Screening Reporting | Laboratory | Laboratory | Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/L) (ug/t) (ug/t) (ug/L) (ug/t) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1,4-Dichlorobenzene 0.5 1 0.13 75 0.47 0.01 0.05 0.0036 350 8000 0.8 3.2
2,2-Dichloropropane 1 1 0.13 NA NA 0.01 0.05 0.0043 NA NA NA NA
2-Butanone 10 2 1 22000 7100 0.01 0.1 0.026 60800 28100 60 32000
2-Chlorotoluene 1 1 0.26 NA 120 0.01 0.05 0.0036 NA NA NA 160
2-Hexanone 10 2 1 NA NA 0.01 0.1 0.0068 NA NA NA NA
4-Chlorotoluene 1 1 0.1 NA NA 0.01 0.05 0.0028 NA NA NA NA
4-Methyl-2-pentanone 10 2 1 NA NA 0.01 0.1 0.0123 NA NA NA NA
Acetone 10 10 1 3650 5500 0.01 0.5 0.1 10000 NA 10 14000
Benzene 0.4 1 0.13 5 0.35 0.01 0.05 0.0033 1150 9 0.02 0.66
Bromobenzene 1 1 0.18 NA 23 0.01 0.05 0.0093 NA NA NA 73
Bromochloromethane 1 1 0.31 NA NA 0.01 0.05 0.0073 NA NA NA NA
Bromodichloromethane 0.5 1 0.14 100 0.18 0.01 0.05 0.005 NA NA NA 1
Bromoform 1 1 0.1 100 8.5 0.01 0.05 0.011 1050 500 0.38 62
Bromomethane 3 1 0.08 NA 8.7 0.01 0.1 0.021 NA NA NA 3.9
Carbon disulfide 2 2 1 3650 1000 0.01 0.1 0.011 10000 453 17 720
Carbon tetrachloride 1 1 0.15 5 0.17 0.01 0.05 0.0059 64 3.4 0.03 0.24
Chlorobenzene 0.5 1 0.12 100 91 0.01 0.05 0.044 2000 110 0.6 270
Chlorodibromomethane 0.5 1 0.4 NA 0.13 0.01 0.05 0.0063 NA NA NA 1
Chloroethane 1 1 0.34 NA NA 0.01 0.05 0.015 NA NA NA NA
Chloroform 1 1 0.12 100 0.17 0.01 0.05 0.0026 1000 3.4 0.34 0.25
Chloromethane 1 1 0.25 NA 2.1 0.01 0.05 0.011 NA NA NA 1.3
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TABLE 5-7
Reporting Limit Objectives for Method SW8260B
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting Laboratory | Laboratory | Cleanup Screening Reporting | Laboratory | Laboratory | Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/L) (ug/t) (ug/t) (ug/L) (ug/t) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
cis-1,2-Dichloroethene 1 1 0.1 70 61 0.01 0.05 0.0082 1000 NA 55 43
cis-1,3-Dichloropropene 0.5 1 0.22 9 04 0.005 0.05 0.0041 83 14 0.02 0.7
Dibromomethane 1 1 0.21 NA NA 0.01 0.05 0.0065 NA NA NA NA
Dichlorodifluoromethane 1 1 0.16 7300 390 0.01 0.05 0.0094 20300 260 60 94
Ethylbenzene 1 1 0.27 700 1300 0.01 0.05 0.0066 10000 89 5.5 230
Hexachlorobutadiene 1 1 0.22 NA 0.86 0.01 0.05 0.011 NA NA 8 6.2
Isopropylbenzene 1 1 0.12 3650 660 0.01 0.05 0.017 10100 585 227 370
m,p-Xylenes 1 1 0.18 NA 210 0.01 0.1 0.005 NA NA NA 210
Methyl tert-butyl ether
(MTBE) 5 2 1 NA 11 0.01 0.1 0.0036 NA NA NA 32
Methylene chloride 5 1 0.35 5 4.3 0.01 0.05 0.0054 1100 180 0.015 8.9
Naphthalene 1 1 0.15 700 6.2 0.01 0.05 0.0047 2000 120 21 120
n-Butylbenzene 1 1 0.12 NA 61 0.01 0.05 0.0049 NA NA NA 140
n-Propylbenzene 1 1 0.15 NA 61 0.01 0.05 0.0047 NA NA NA 140
o-Xylene 1 1 0.1 NA 1400 0.01 0.05 0.0052 NA NA NA 280
p-lIsopropyltoluene 1 1 0.13 NA NA 0.01 0.05 0.0042 NA NA NA NA
sec-Butylbenzene 1 1 0.12 NA 61 0.01 0.05 0.0024 NA NA NA 110
Styrene 1 1 0.15 100 1600 0.01 0.05 0.0031 20300 280 1.3 1700
tert-Butylbenzene 1 11 0.14 NA 61 0.01 0.05 0.0041 NA NA NA 130
Tetrachloroethene 1 1 0.38 5 0.1 0.01 0.05 0.0042 160 80 0.03 0.55
Toluene 1 1 0.25 1000 2300 0.01 0.05 0.0045 20300 180 54 520
Total Xylenes 2 10000 200 0.01 203000 81 78 210
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TABLE 5-7
Reporting Limit Objectives for Method SW8260B
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting Laboratory | Laboratory | Cleanup Screening Reporting | Laboratory | Laboratory | Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/L) (ug/t) (ug/t) (ug/L) (ug/t) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
trans-1,2-Dichloroethene 1 1 0.11 100 110 0.01 0.05 0.0062 2000 NA 0.4 120
trans-1,3-
Dichloropropene 1 1 0.3 9 04 0.005 0.05 0.0045 83 14 0.02 0.7
Trichloroethene 1 1 0.31 5 0.028 0.01 0.05 0.0055 750 43 0.027 0.043
Trichlorofluoromethane 1 1 0.23 NA 1300 0.01 0.05 0.0049 NA NA NA 390
Vinyl chloride 1 1 0.12 2 0.015 0.01 0.05 0.0071 6 4 0.009 0.043

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-8
Reporting Limit Objectives for Low-Level Method SW8260B in Soils
ADEC Table B1
& B2 Soil ADEC Table B1& B2 | USEPA Region VI
QAPP Specified ADEC Table B1 & B2 Soil Inhalation Migration to Residential
Reporting Limit Laboratory Laboratory Ingestion Cleanup Level Cleanup Level Groundwater Cleanup Cleanup Level

Analyte (mg/kg) RL (mg/kg) | MDL (mg/kg) (mg/kg) (mg/kg) Level (mg/kg) (mg/kg)
1,1,1,2-Tetrachloroethane 0.01 0.005 0.003 NA NA NA 3
1,1,1-Trichloroethane 0.01 0.005 0.0008 NA 460 1 1400
1,1,2,2-Tetrachloroethane 0.01 0.005 0.0007 42 5.4 0.017 0.38
1,1,2-Trichloroethane 0.01 0.005 0.0029 150 10 0.017 0.84
1,1-Dichloroethane 0.01 0.005 0.0008 10000 890 12 850
1,1-Dichloroethene 0.01 0.005 0.0012 14 0.9 0.03 280
1,1-Dichloropropene 0.01 0.005 0.0009 NA NA NA NA
1,2,3-Trichlorobenzene 0.01 0.005 0.0008 NA NA NA NA
1,2,3-Trichloropropane 0.01 0.005 0.0008 NA NA NA 0.0014
1,2,4-Trichlorobenzene 0.01 0.005 0.0008 1000 570 2 140
1,2,4-Trimethylbenzene 0.01 0.005 0.0005 NA NA NA 52
1,2-Dibromo-3-chloropropane 0.01 0.01 0.0072 NA NA NA 0.0026
1,2-Dibromoethane (EDB) 0.01 0.01 0.0008 0.1 1.2 0.0000306 0.028
1,2-Dichlorobenzene 0.01 0.005 0.0006 9100 110 7 280
1,2-Dichloroethane 0.01 0.005 0.0007 91 5 0.015 0.35
1,2-Dichloropropane 0.01 0.005 0.0006 120 17 0.017 0.35
1,3,5-Trimethylbenzene 0.01 0.005 0.0024 NA NA NA 21
1,3-Dichlorobenzene 0.01 0.005 0.0008 3040 NA 12.1 69
1,3-Dichloropropane 0.01 0.005 0.0006 NA NA NA NA
1,4-Dichlorobenzene 0.01 0.005 0.0008 350 8000 0.8 3.2
2,2-Dichloropropane 0.01 0.005 0.0011 NA NA NA NA
2-Butanone 0.01 0.01 0.005 60800 28100 60 32000
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TABLE 5-8

Reporting Limit Objectives for Low-Level Method SW8260B in Soils

ADEC Table B1

& B2 Soil ADEC Table B1& B2 | USEPA Region VI
QAPP Specified ADEC Table B1 & B2 Soil Inhalation Migration to Residential
Reporting Limit Laboratory Laboratory Ingestion Cleanup Level Cleanup Level Groundwater Cleanup Cleanup Level
Analyte (mg/kg) RL (mg/kg) | MDL (mg/kg) (mg/kg) (mg/kg) Level (mg/kg) (mg/kg)
2-Chlorotoluene 0.01 0.005 0.0006 NA NA NA 160
2-Hexanone 0.01 0.01 0.005 NA NA NA NA
4-Chlorotoluene 0.01 0.005 0.0009 NA NA NA NA
4-Methyl-2-pentanone 0.01 0.01 0.005 NA NA NA NA
Acetone 0.01 0.02 0.005 10000 NA 10 14000
Benzene 0.01 0.005 0.0007 1150 9 0.02 0.66
Bromobenzene 0.01 0.005 0.0005 NA NA NA 73
Bromochloromethane 0.01 0.005 0.0009 NA NA NA NA
Bromodichloromethane 0.01 0.005 0.0005 NA NA NA 1
Bromoform 0.01 0.005 0.0041 1050 500 0.38 62
Bromomethane 0.01 0.005 0.0009 NA NA NA 3.9
Carbon disulfide 0.01 0.01 0.005 10000 453 17 720
Carbon tetrachloride 0.01 0.005 0.0005 64 34 0.03 0.24
Chlorobenzene 0.01 0.005 0.0008 2000 110 0.6 270
Chlorodibromomethane 0.01 0.005 0.0027 NA NA NA 1
Chloroethane 0.01 0.005 0.0026 NA NA NA NA
Chloroform 0.01 0.005 0.0008 1000 34 0.34 0.25
Chloromethane 0.01 0.005 0.0015 NA NA NA 1.3
cis-1,2-Dichloroethene 0.01 0.005 0.0009 1000 NA 5.5 43
cis-1,3-Dichloropropene 0.005 0.005 0.0006 83 14 0.02 0.7
Dibromomethane 0.01 0.005 0.0006 NA NA NA NA
Dichlorodifluoromethane 0.01 0.005 0.0009 20300 260 60 94
Ethylbenzene 0.01 0.005 0.0009 10000 89 5.5 230
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TABLE 5-8
Reporting Limit Objectives for Low-Level Method SW8260B in Soils
ADEC Table B1
& B2 Soil ADEC Table B1& B2 | USEPA Region VI
QAPP Specified ADEC Table B1 & B2 Soil Inhalation Migration to Residential
Reporting Limit Laboratory Laboratory Ingestion Cleanup Level Cleanup Level Groundwater Cleanup Cleanup Level

Analyte (mg/kg) RL (mg/kg) | MDL (mg/kg) (mg/kg) (mg/kg) Level (mg/kg) (mg/kg)
Hexachlorobutadiene 0.01 0.005 0.0009 NA NA 8 6.2
Isopropylbenzene 0.01 0.005 0.0005 10100 585 227 370
m,p-Xylenes 0.01 0.005 0.0008 NA NA NA 210
Methyl tert-butyl ether (MTBE) 0.01 0.01 0.005 NA NA NA 32
Methylene chloride 0.01 0.01 0.0008 1100 180 0.015 8.9
Naphthalene 0.01 0.005 0.0006 2000 120 21 120
n-Butylbenzene 0.01 0.005 0.0007 NA NA NA 140
n-Propylbenzene 0.01 0.005 0.0009 NA NA NA 140
o-Xylene 0.01 0.005 0.0027 NA NA NA 280
p-lsopropyltoluene 0.01 0.005 0.0006 NA NA NA NA
sec-Butylbenzene 0.01 0.005 0.0008 NA NA NA 110
Styrene 0.01 0.005 0.0008 20300 280 1.3 1700
tert-Butylbenzene 0.01 0.005 0.0005 NA NA NA 130
Tetrachloroethene 0.01 0.005 0.0006 160 80 0.03 0.55
Toluene 0.01 0.005 0.0006 20300 180 54 520
Total Xylenes 0.01 203000 81 78 210
trans-1,2-Dichloroethene 0.01 0.005 0.0009 2000 NA 0.4 120
trans-1,3-Dichloropropene 0.005 0.005 0.0008 83 14 0.02 0.7
Trichloroethene 0.01 0.005 0.0006 750 43 0.027 0.043
Trichlorofluoromethane 0.01 0.005 0.0008 NA NA NA 390
Vinyl chloride 0.01 0.005 0.0016 6 4 0.009 0.043

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-9
Reporting Limit Objectives for Methods SW8270C, SW8270C-SIM
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting | Laboratory | Laboratory | Cleanup | Screening | Reporting Laboratory | Laboratory Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/t) (ug/t) (ug/t) (ug/t) (ug/t) (mg/kg) (mg/kg) (ma/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Polynuclear Aromatics
2-Methylnaphthalene 5 0.05 0.0028 780 NA 0.25 0.005 0.0003 2030 NA 60.9 NA
Acenaphthene 5 0.05 0.0032 2200 365 0.25 0.005 0.0009 6100 NA 210 3700
Acenaphthylene 5 0.05 0.0031 2200 NA 0.25 0.005 0.0009 6100 NA 210 NA
Anthracene 5 0.05 0.0044 11000 1825 0.25 0.005 0.0004 30000 NA 4300 22000
Benzo(a) anthracene 5 0.05 0.012 1 0.03 0.25 0.005 0.0003 11 NA 6 0.15
Benzo(a) pyrene 10 0.05 0.013 0.2 0.003 0.25 0.005 0.0004 1 NA 3 0.015
Benzo(b)fluoranthene 10 0.05 0.012 1 0.03 0.25 0.005 0.0005 11 NA 20 0.15
Benzo(k)fluoranthene 10 0.05 0.02 10 0.3 0.25 0.005 0.0003 110 NA 200 1.5
Benzo(g,h,i) perylene 5 0.05 0.016 1100 NA 0.25 0.005 0.0003 3000 NA 1500 NA
Chrysene 10 0.05 0.015 100 2.9 0.25 0.005 0.0003 1100 NA 620 15
Dibenzo(a,h)
anthracene 10 0.05 0.014 0.1 0.003 0.25 0.005 0.0002 1 NA 6 0.015
Fluoranthene 5 0.05 0.012 1460 1460 0.25 0.005 0.0003 4100 NA 2100 2300
Fluorene 5 0.05 0.004 1460 240 0.25 0.005 0.0011 4100 NA 270 2600
Indeno(1,2,3-c,d)pyrene 10 0.05 0.014 1 0.03 0.25 0.005 0.0005 11 NA 54 0.15
Naphthalene 5 0.05 0.001 700 6.2 0.25 0.005 0.0003 2000 120 21 120
Phenanthrene 5 0.05 0.006 11000 NA 0.25 0.005 0.0004 30000 NA 4300 NA
Pyrene 5 0.05 0.013 1100 180 0.25 0.005 0.0004 3000 NA 1500 2300
Phenolic/Acidic
2,4,5-Trichlorophenol 10 10 2 3650 3650 0.25 0.33 0.036 10000 NA 90 6100
2,4,6-Trichlorophenol 5 10 2 77 6.1 0.25 0.33 0.053 750 1500 0.6 44
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TABLE 5-9
Reporting Limit Objectives for Methods SW8270C, SW8270C-SIM
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting | Laboratory | Laboratory | Cleanup | Screening | Reporting Laboratory | Laboratory Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/t) (ug/t) (ug/t) (ug/t) (ug/t) (mg/kg) (mg/kg) (ma/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
2,4-Dichlorophenol 5 10 2.6 100 110 0.25 0.33 0.021 300 NA 0.45 180
2,4-Dimethylphenol 5 10 2.2 700 730 0.25 0.5 0.167 2000 NA 4 1200
2,4-Dinitrophenol 20 60 20 70 73 0.25 2 0.66 200 NA 0.2 120
2-Chlorophenol 5 10 0.44 200 30 0.25 0.33 0.022 510 NA 1.4 64
2-Methylphenol 5 10 0.93 1800 1800 0.25 0.33 0.058 5100 NA 7 3100
2-Nitrophenol 5 10 1 NA NA 0.25 0.33 0.03 NA NA NA NA
3-Methylphenol/4-
methylphenol 5 30 10 NA 180 0.25 1 0.33 NA NA NA 310
4,6-Dinitro-2-
methylphenol 20 60 20 NA NA 0.25 2 0.66 NA NA NA NA
4-Chloro-3-
methylphenol 5 10 2 NA NA 0.25 0.33 0.014 NA NA NA NA
4-Nitrophenol 20 60 20 NA 290 0.25 2 0.66 NA NA NA 490
Benzoic Acid 5 75 20 146000 | 150000 0.25 1.6 0.168 410000 NA 390 100000
Pentachlorophenol 50 60 20 1 0.56 0.8 2 0.66 35 NA 0.01 3
Phenol 5 10 0.48 22000 11000 0.25 0.33 0.019 60800 NA 67 18000
Basic
3,3-Dichlorobenzidine 5 50 5 2 0.15 0.25 1.6 0.33 18 NA 0.02 1.1
4-Chloroaniline 5 10 2 150 150 0.25 0.33 0.058 410 NA 0.5 240
Phthalate Esters
bis(2-
Ethylhexyl)phthalate 5 10 1 6 4.8 0.25 0.33 0.024 590 NA 1200 35
Butylbenzyl phthalate 5 10 0.84 7300 7300 0.25 0.33 0.019 20000 NA 5600 240
di-n-Butyl phthalate 5 10 0.65 3650 NA 0.25 0.33 0.026 10000 NA 1700 NA
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TABLE 5-9
Reporting Limit Objectives for Methods SW8270C, SW8270C-SIM
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting | Laboratory | Laboratory | Cleanup | Screening | Reporting Laboratory | Laboratory Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/t) (ug/t) (ug/t) (ug/t) (ug/t) (mg/kg) (mg/kg) (ma/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
di-n-Octyl phthalate 5 10 0.71 700 NA 0.25 0.33 0.024 2000 NA 810000 NA
Diethylphthalate 5 10 0.56 29000 29000 0.25 0.33 0.02 81000 NA 190 49000
Dimethylphthalate 5 10 0.47 NA 370000 0.25 0.33 0.023 1000000 NA 1400 100000
Nitrosoamines
n-Nitroso-di-n-
propylamine 10 10 0.74 0.1 0.0096 0.25 0.33 0.018 1.2 NA 0.00036 0.069
n-Nitroso-dimethylamine 5 15 5 NA 0.00042 0.25 0.33 0.038 1700 NA 3.4 0.0023
n-Nitrosodiphenylamine 5 10 0.54 170 14 0.25 0.33 0.024 1700 NA 3.4 99
Chlorinated Aliphatics
bis(2-
Chloroethoxy)methane 5 10 1 NA NA 0.25 0.33 0.022 NA NA NA NA
bis(2-Chloroethyl)ether 10 10 0.91 0.77 0.0098 0.25 0.33 0.032 8 NA 0.002 0.21
bis(2-
Chloroisopropyl)ether 5 10 0.6 NA 0.27 0.25 0.33 0.032 NA NA NA 29
Hexachlorobutadiene 5 10 0.56 10 0.86 0.25 0.33 0.033 20 55 8 6.2
Hexachloroethane 5 10 0.61 60 4.8 0.25 0.33 0.046 101 390 1.6 35
Halogenated Aromatics
1,2,4-Trichlorobenzene 5 10 0.51 70 8.2 0.25 0.33 0.027 1000 NA NA 140
1,2-Dichlorobenzene 5 10 0.65 600 49 0.25 0.33 0.042 9100 NA 7 280
1,3-Dichlorobenzene 5 10 0.65 1100 14 0.25 0.33 0.039 3040 NA 121 69
1,4-Dichlorobenzene 5 10 0.54 75 0.47 0.25 0.33 0.044 350 NA 0.8 3.2
2-Chloronaphthalene 5 10 0.47 2900 490 0.25 0.33 0.019 8100 NA 70 3900
4-Bromophenyl phenyl
ether 5 10 0.52 NA NA 0.25 0.33 0.023 NA NA NA NA
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TABLE 5-9
Reporting Limit Objectives for Methods SW8270C, SW8270C-SIM
ADEC ADEC ADEC Table
USEPA Table B1 Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting | Laboratory | Laboratory | Cleanup | Screening | Reporting Laboratory | Laboratory Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/t) (ug/t) (ug/t) (ug/t) (ug/t) (mg/kg) (mg/kg) (ma/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
4-Chlorophenyl phenyl
ether 5 10 0.44 NA NA 0.25 0.33 0.014 NA NA NA NA
Hexachlorobenzene 10 10 0.56 1 0.042 0.25 0.33 0.017 5 7 0.73 0.3
Nitroaromatics
2,4-Dinitrotoluene 5 10 0.48 1.25 73 0.25 0.33 0.021 12 NA 0.005 120
2,6-Dinitrotoluene 5 10 2 1.25 37 0.25 0.33 0.03 12 NA 0.0044 61
2-Nitroaniline 50 50 2 NA 110 0.25 1.6 0.045 NA NA NA 180
3-Nitroaniline 20 50 5 NA NA 0.25 1.6 0.167 NA NA NA NA
4-Nitroaniline 20 50 5 NA NA 0.25 1.6 0.037 NA NA NA NA
Nitrobenzene 5 10 1 18 3.4 0.25 0.33 0.076 51 90 0.06 20
Neutral Aromatics
Carbazole 5 10 1.2 40 3.4 0.25 0.33 0.055 420 NA 2 24
Dibenzofuran 5 10 04 NA 12 0.25 0.33 0.018 NA NA NA 150
Others
1,2-Diphenylhydrazine Library Library
5 Search NA 0.084 0.25 Search NA NA NA 0.61
Benzyl alcohol 5 10 2.6 NA 11000 0.25 0.51 0.17 NA NA NA 18000
Isophorone 5 10 1 900 71 0.25 0.33 0.017 8700 NA 3 510
QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-10
Reporting Limit Objectives for Method SW8290
ADEC ADEC
USEPA TableB1& | TableBl& | Apec Table
ADEC Region VI QAPP B2 Soil B2 Soil B1& B2 USEPA
QAPP Table C Tapwater Specified Ingestion Inhalation Migration to Region VI
Specified Laboratory | Laboratory | Cleanup Screening Reporting Laboratory | Laboratory Cleanup Cleanup Groundwater Residential
Reporting RL MDL Level Level Limit RL MDL Level Level Cleanup Cleanup Level
Analyte Limit (pg/L) (pg/L) (pg/L) (pg/L) (po/L) (ng/kg) (ng/kq) (ng/kq) (ng/kg) (ng/kg) Level (ng/kg) (ng/kg)

2,3,7,8-TCDD 5 10 3.23 0.03 0.00045 1 1 0.2 NA NA NA 0.0000039
1,2,3,7,8-
PeCDD 50 50 5.1 NA NA 5 5 0.54 NA NA NA NA
1,2,3,4,7,8-
HxCDD 50 50 14.3 NA NA 5 5 0.64 NA NA NA NA
1,2,3,6,7,8-
HxCDD 50 50 13.6 NA NA 5 5 0.5 NA NA NA NA
1,2,3,7,8,9-
HxCDD 50 50 6.67 NA NA 5 5 0.54 NA NA NA NA
1,2,3,4,6,7,8-
HpCDD 50 50 9.79 NA NA 5 5 0.5 NA NA NA NA
OCDD 100 10 24.9 NA NA 10 10 4.82 NA NA NA NA
2,3,7,8-TCDF 50 100 2.1 NA NA 5 1 0.14 NA NA NA NA
1,2,3,7,8-
PeCDF 50 50 5.65 NA NA 5 5 0.5 NA NA NA NA
2,3,4,7,8-
PeCDF 50 50 6.63 NA NA 5 5 0.5 NA NA NA NA
1,2,3,4,7,8-
HxCDF 50 50 5.37 NA NA 5 5 0.5 NA NA NA NA
1,2,3,6,7,8-
HxCDF 50 50 20.5 NA NA 5 5 0.5 NA NA NA NA
2,3,4,6,7,8-
HxCDF 50 50 16.9 NA NA 5 5 0.5 NA NA NA NA
1,2,3,7,8,9-
HxCDF 50 50 18.3 NA NA 5 5 0.5 NA NA NA NA
1,2,3,4,6,7,8-
HpCDF 50 50 4.19 NA NA 5 5 0.5 NA NA NA NA
1,2,3,4,7,8,9-
HpCDF 50 50 5.31 NA NA 5 5 0.5 NA NA NA NA
OCDF 100 100 17 NA NA 10 10 1.32 NA NA NA NA

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-11
Reporting Limit Objectives for Methods SW8321 and SW8330
ADEC ADEC ADEC Table
USEPA Table B1 | Table B1 Bl & B2 USEPA
QAPP ADEC Region VI QAPP & B2 Soil | & B2 Soil Migration to Region VI
Specified Table C Tapwater Specified Ingestion | Inhalation | Groundwater | Residential
Reporting | Laboratory | Laboratory | Cleanup | Screening | Reporting | Laboratory | Laboratory | Cleanup Cleanup Cleanup Cleanup
Limit RL MDL Level Level Limit RL MDL Level Level Level Level
Analyte (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1,3,5-Trinitrobenzene 0.1 0.1 0.031 NA 1100 0.25 0.25 0.02 NA NA NA 1800
1,3-Dinitrobenzene 0.15 0.15 0.05 NA 3.7 0.25 0.25 0.05 NA NA NA 6.1
2,4-Dinitrotoluene 0.15 0.15 0.05 NA 73 0.25 0.25 0.02 NA NA NA 120
2,6-Dinitrotoluene 0.15 0.15 0.05 NA 37 0.25 0.25 0.03 NA NA NA 61
2,4,6-Trinitrotoluene (TNT) 0.15 0.15 0.024 NA 2.2 0.25 0.25 0.02 NA NA NA 16
2-Amino-4,6-dinitrotoluene 0.3 0.3 0.1 NA NA 0.25 0.3 0.1 NA NA NA NA
2-Nitrotoluene 0.5 0.5 0.072 NA 0.29 0.25 0.25 0.08 NA NA NA 2.8
3-Nitrotoluene 0.5 0.5 0.062 NA 120 0.25 0.25 0.07 NA NA NA 1600
4-Amino-4,6-dinitrotoluene 0.15 0.15 0.022 NA NA 0.25 0.25 0.02 NA NA NA NA
4-Nitrotoluene 0.5 0.5 0.072 NA 4 0.25 0.25 0.08 NA NA NA 38
Hexahydro-1,3,5-trinitro-
1,3,5-triazine (RDX) 0.25 0.25 0.065 NA 0.61 0.25 0.25 0.04 NA NA NA 4.4
Methyl-2,4,6-
trinitrophenylnitramine
(Tetryl) 0.15 0.15 0.05 NA NA 0.25 0.25 0.05 NA NA NA NA
Nitrobenzene 0.15 0.15 0.05 NA 3.4 0.25 0.25 0.05 NA NA NA 20
Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine (HMX) 0.15 0.15 0.027 NA 1800 0.25 0.25 0.03 NA NA NA 3100

QAPP specified Reporting Limits are taken from QSM Version 3.
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TABLE 5-12
Reporting Limit Objectives for Method TO-15
USEPA Region VI
Reporting Limit Ambient Air Screening
Analyte (ug/m®) Level (ug/m®
1,1,1,2-Tetrachloroethane 1 0.26
1,1,1-Trichloroethane 1 2300
1,1,2,2-Tetrachloroethane 1 0.033
1,1,2-Trichloroethane 1 0.12
1,1-Dichloroethane 1 730
1,1-Dichloroethene 1 210
1,1-Dichloropropene 1 NA
1,2,3-Trichlorobenzene 1 NA
1,2,3-Trichloropropane 1 0.00096
1,2,4-Trichlorobenzene 1 4.2
1,2,4-Trimethylbenzene 1 6.3
1,2-Dibromo-3-chloropropane 1 0.0001
1,2-Dibromoethane (EDB) 1 0.0034
1,2-Dichlorobenzene 1 0.25
1,2-Dichloroethane 1 0.074
1,2-Dichloropropane 1 0.099
1,3,5-Trimethylbenzene 1 6.2
1,3-Dichlorobenzene 1 8.3
1,3-Dichloropropane 1 NA
1,4-Dichlorobenzene 1 0.28
2,2-Dichloropropane 1 NA
2-Butanone 1 5200
2-Chlorotoluene 1 73
2-Hexanone 1 NA
4-Chlorotoluene 1 NA
4-Methyl-2-pentanone 1 3100
Acetone 5 3300
Benzene 1 0.25
Bromobenzene 1 12
Bromochloromethane 1 NA
Bromodichloromethane 1 0.11
Bromoform 1 1.7
Bromomethane 1 5.2
Carbon disulfide 1 730
Carbon tetrachloride 1 0.13
Chlorobenzene 1 52
Chlorodibromomethane 1 0.08
Chloroethane 1 NA
Chloroform 1 0.084
Chloromethane 1 1.1
cis-1,2-Dichloroethene 1 37
cis-1,3-Dichloropropene 1 NA
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TABLE 5-12
Reporting Limit Objectives for Method TO-15
USEPA Region VI
Reporting Limit Ambient Air Screening
Analyte (ug/m®) Level (ug/m®
Dibromomethane 1 NA
Dichlorodifluoromethane 1 210
Ethylbenzene 1 1100
Hexachlorobutadiene 1 0.087
Isopropylbenzene 1 400
m,p-Xylenes 1 100
Methyl tert-butyl ether (MTBE) 1 7.4
Methylene chloride 1 41
Naphthalene 1 3.1
n-Butylbenzene 1 37
n-Propylbenzene 1 37
0o-Xylene 1 730
p-lsopropyltoluene 1 NA
sec-Butylbenzene 1 37
Styrene 1 1100
tert-Butylbenzene 1 37
Tetrachloroethene 1 0.33
Toluene 1 5200
Total Xylenes 1 100
trans-1,2-Dichloroethene 1 63
trans-1,3-Dichloropropene 1 NA
Trichloroethene 1 0.017
Trichlorofluoromethane 1 730
Vinyl chloride 1 0.16

Reporting Limit Objectives are method specific.
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TABLE 5-13
LCS and MS/MSD Control Limits for Water and Soil Matrices, Methods AK101 and AK102/AK103
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Gasoline Range Organics 60 120 20 NA NA
Diesel Range Organics 75 125 20 NA NA
Residual Range Organics 75 125 20 NA NA
Surrogate (choose 1)
Trifluorotoluene 50 150 (for field samples)
60 120 (for laboratory control)
Bromofluorobenzene 50 150 (for field samples)
60 120 (for laboratory control)

Control limits are ADEC method specific.

TABLE 5-14
LCS and MS/MSD Control Limits for Water and Soil Matrices, Method NWEPH/VPH
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
VPH
C8-C10 Aromatics 70 130 25 NA NA
C10-C12 Aromatics 70 130 25 NA NA
C12-C13 Aromatics 70 130 25 NA NA
C5-C6 Aliphatics 70 130 25 NA NA
C6-C8 Aliphatics 70 130 25 NA NA
C8-C10 Aliphatics 70 130 25 NA NA
C8-C10 Aliphatics 70 130 25 NA NA
EPH
C8-C10 Aromatics 70 130 25 NA NA
C10-C12 Aromatics 70 130 25 NA NA
C12-C16 Aromatics 70 130 25 NA NA
C16-C21 Aromatics 70 130 25 NA NA
C21-C34 Aromatics 70 130 25 NA NA
C8-C10 Aliphatics 70 130 25 NA NA
C10-C12 Aliphatics 70 130 25 NA NA
C12-C16 Aliphatics 70 130 25 NA NA
C16-C21 Aliphatics 70 130 25 NA NA
C21-C34 Aliphatics 70 130 25 NA NA
Surrogate (choose 1)
Trifluorotoluene 50 150 FID and PID
Bromofluorobenzene 60 140 FID and PID

Control limits are method specific.
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TABLE 5-15
LCS and MS/MSD Control Limits for Water Matrix, Methods SW6010B, SW6020, SW7000
Lower ME Upper ME

Analyte LCL UCL Precision Limit Limit
Aluminum 80 120 <20 80 120
Antimony 80 120 <20 80 120
Arsenic 80 120 <20 80 120
Barium 80 120 <20 80 120
Beryllium 80 120 <20 80 120
Boron 80 120 <20 80 120
Cadmium 80 120 <20 80 120
Calcium 80 120 <20 80 120
Chromium 80 120 <20 80 120
Cobalt 80 120 <20 80 120
Copper 80 120 <20 80 120
Iron 80 120 <20 80 120
Lead 80 120 <20 80 120
Magnesium 80 120 <20 80 120
Manganese 80 120 <20 80 120

Mercury 80 120 <20 No ME No ME
Nickel 80 120 <20 80 120
Potassium 80 120 <20 80 120
Selenium 80 120 <20 75 120
Silver 80 120 <20 75 120
Sodium 80 120 <20 80 120
Thallium 80 120 <20 80 120
Vanadium 80 120 <20 80 120
Zinc 80 120 <20 80 120

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-16
LCS and MS/MSD Control Limits for Soil Matrix, Methods SW6010B, SW6020, SW7000
Lower ME Upper ME

Analyte LCL UCL Precision Limit Limit
Aluminum 80 120 <20 75 120
Antimony 80 120 <20 75 120
Arsenic 80 120 <20 80 120
Barium 80 120 <20 80 120
Beryllium 80 120 <20 80 120
Boron 80 120 <20 80 120
Cadmium 80 120 <20 80 120
Calcium 80 120 <20 80 120
Chromium 80 120 <20 80 120
Cobalt 80 120 <20 80 120
Copper 80 120 <20 80 120
Iron 80 120 <20 80 120
Lead 80 120 <20 80 120
Magnesium 80 120 <20 80 120
Manganese 80 120 <20 80 120

Mercury 80 120 <20 No ME No ME
Nickel 80 120 <20 80 120
Potassium 80 120 <20 80 120
Selenium 80 120 <20 75 120
Silver 75 120 <20 75 125
Sodium 80 120 <20 80 120
Thallium 80 120 <20 80 120
Vanadium 80 120 <20 80 120
Zinc 80 120 <20 75 120

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-17
LCS and MS/MSD Control Limits for Water Matrix, Method SW8081A
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
4,4-DDD 25 150 <30 10 170
4,4-DDE 35 140 <30 15 160
4,4-DDT 45 140 <30 30 155
Aldrin 25 140 <30 10 155
alpha-BHC 60 130 <30 50 140
alpha-Chlordane 65 125 <30 55 135
beta-BHC 65 125 <30 55 135
delta-BHC 45 135 <30 30 150
Dieldrin 60 130 <30 50 140
Endosulfan | 50 110 <30 40 120
Endosulfan Il 30 130 <30 10 150
Endosulfan Sulfate 55 135 <30 40 150
Endrin 55 135 <30 45 145
Endrin Aldehyde 55 135 <30 40 150
Endrin Ketone 75 125 <30 70 135
gamma-BHC 25 135 <30 10 155
gamma-Chlordane 60 125 <30 50 135
Heptachlor 40 130 <30 30 145
Heptachlor Epoxide 60 130 <30 50 140
Methoxychlor 55 150 <30 40 165
Toxaphene 41 126 30 25 140
Surrogates
DCBP 30 135
TCMX 25 140

Control limits are taken from QSM Version 3.

ANC\CTS239.D0C\071350001



QUALITY ASSURANCE PROGRAM

TABLE 5-18
LCS and MS/MSD Control Limits for Soil Matrix, Method SW8081A
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
4,4-DDD 30 135 <30 10 155
4,4-DDE 70 125 <30 60 135
4,4-DDT 45 140 <30 30 155
Aldrin 45 140 <30 30 155
alpha-BHC 60 125 <30 50 135
alpha-Chlordane 65 120 <30 55 130
beta-BHC 60 125 <30 50 135
delta-BHC 55 130 <30 45 145
Dieldrin 65 125 <30 55 135
Endosulfan | 15 135 <30 10 155
Endosulfan Il 35 140 <30 20 160
Endosulfan Sulfate 60 135 <30 50 145
Endrin 60 135 <30 50 145
Endrin Aldehyde 35 145 <30 20 165
Endrin Ketone 65 135 <30 55 145
gamma-BHC 60 125 <30 50 135
gamma-Chlordane 65 125 <30 55 135
Heptachlor 50 140 <30 35 155
Heptachlor Epoxide 65 130 <30 55 140
Methoxychlor 55 145 <30 45 155
Toxaphene 31 136 <30 15 155
Surrogates
DCBP 55 130
TCMX 70 125
Control limits are taken from QSM Version 3.
TABLE 5-19
LCS and MS/MSD Control Limits for Water Matrix, Method SW8082
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Aroclor 1016 25 145 <30 NA NA
Aroclor 1260 30 145 <30 NA NA
Surrogate
DCBP | 40 | 135

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-20
LCS and MS/MSD Control Limits for Soil Matrix, Method SW8082
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Aroclor 1016 40 140 <30 NA NA
Aroclor 1260 60 130 <30 NA NA
Surrogate
DCBP 60 125
Control limits are taken from QSM Version 3.
TABLE 5-21
LCS and MS/MSD Control Limits for Water Matrix, Method SW8151A
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
2,4-D 35 115 <30 NA NA
2,4-DB 45 130 <30 NA NA
2,4,5-T 35 110 <30 NA NA
2,4,5-TP (Silvex) 50 115 <30 NA NA
Dalapon 40 110 <30 NA NA
Dicamba 60 110 <30 NA NA
Dichlorprop 70 120 <30 NA NA
Dinoseb 20 95 <30 NA NA
MCPA 60 145 <30 NA NA
Control limits are taken from QSM Version 3.
TABLE 5-22
LCS and MS/MSD Control Limits for Soil Matrix, Method SW8151A
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
2,4-D 35 145 <30 NA NA
2,4-DB 50 155 <30 NA NA
2,4,5-T 45 135 <30 NA NA
2,4,5-TP (Silvex) 45 125 <30 NA NA
Dalapon 40 110 <30 NA NA
Dicamba 55 110 <30 NA NA
Dichlorprop 75 140 <30 NA NA
Dinoseb 5 130 <30 NA NA
MCPA 60 145 <30 NA NA

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-23
LCS and MS/MSD Control Limits for Water Matrix, Method SW8260B
Lower ME Upper ME

Analyte LCL UCL Precision Limit Limit
1,1,1,2-Tetrachloroethane 80 130 <30 75 135
1,1,1-Trichloroethane 65 130 <30 55 145
1,1,2,2-Tetrachloroethane 65 130 <30 55 140
1,1,2-Trichloroethane 75 125 <30 65 135
1,1-Dichloroethane 70 135 <30 60 145
1,1-Dichloroethene 70 130 <30 55 140
1,1-Dichloropropene 75 130 <30 65 140
1,2,3-Trichlorobenzene 55 140 <30 45 155
1,2,3-Trichloropropane 75 125 <30 65 130
1,2,4-Trichlorobenzene 65 135 <30 55 145
1,2,4-Trimethylbenzene 75 130 <30 65 140
1,2-Dibromo-3-chloropropane 50 130 <30 35 145
1,2-Dibromoethane (EDB) 80 120 <30 75 125
1,2-Dichlorobenzene 70 120 <30 60 130
1,2-Dichloroethane 70 130 <30 60 140
1,2-Dichloropropane 75 125 <30 65 135
1,3,5-Trimethylbenzene 75 130 <30 65 140
1,3-Dichlorobenzene 75 125 <30 65 130
1,3-Dichloropropane 75 125 <30 65 135
1,4-Dichlorobenzene 75 125 <30 65 130
2,2-Dichloropropane 70 135 <30 60 150
2-Butanone 30 150 <30 10 170
2-Chlorotoluene 75 125 <30 65 135
2-Hexanone 55 130 <30 45 140
4-Chlorotoluene 75 130 <30 65 135
4-Methyl-2-pentanone 60 135 <30 45 145
Acetone 40 140 <30 20 160
Benzene 80 120 <30 75 130
Bromobenzene 75 125 <30 70 130
Bromochloromethane 65 130 <30 55 140
Bromodichloromethane 75 120 <30 70 130
Bromoform 70 130 <30 60 140
Bromomethane 30 145 <30 10 165
Carbon disulfide 35 160 <30 15 185
Carbon tetrachloride 65 140 <30 55 150
Chlorobenzene 80 120 <30 75 130
Chlorodibromomethane 60 135 <30 45 145
Chloroethane 60 135 <30 50 145
Chloroform 65 135 <30 50 150
Chloromethane 40 125 <30 25 140
cis-1,2-Dichloroethene 70 125 <30 60 135
cis-1,3-Dichloropropene 70 130 <30 60 140
Dibromomethane 75 125 <30 65 135
Dichlorodifluoromethane 30 155 <30 10 175
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QUALITY ASSURANCE PROGRAM

TABLE 5-23
LCS and MS/MSD Control Limits for Water Matrix, Method SW8260B
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Ethylbenzene 75 125 <30 65 135
Hexachlorobutadiene 50 140 <30 35 160
Isopropylbenzene 75 125 <30 65 135
m,p-Xylenes 75 130 <30 65 135
Methyl tert-butyl ether (MTBE) 65 125 <30 55 135
Methylene chloride 55 140 <30 40 155
Naphthalene 55 140 <30 40 150
n-Butylbenzene 70 135 <30 55 150
n-Propylbenzene 70 130 <30 65 140
0-Xylene 80 120 <30 75 130
p-lsopropyltoluene 75 130 <30 65 140
sec-Butylbenzene 70 125 <30 65 135
Styrene 65 135 <30 55 145
tert-Butylbenzene 70 130 <30 60 140
Tetrachloroethene 45 150 <30 25 165
Toluene 75 120 <30 70 130
trans-1,2-Dichloroethene 60 140 <30 45 150
trans-1,3-Dichloropropene 55 140 <30 40 155
Trichloroethene 70 125 <30 60 135
Trichlorofluoromethane 60 145 <30 45 160
Vinyl chloride 50 145 <30 35 165
Surrogates
4-Bromofluorobenzene 70 120
Dibromofluoromethane 75 120
1,2-Dichloromethane-d4 85 115
Toluene-d8 85 120

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-24
LCS and MS/MSD Control Limits for Soil Matrix, Method SW8260B
Lower ME Upper ME

Analyte LCL UCL Precision Limit Limit
1,1,1,2-Tetrachloroethane 75 125 <30 65 135
1,1,1-Trichloroethane 70 135 <30 55 145
1,1,2,2-Tetrachloroethane 55 130 <30 40 145
1,1,2-Trichloroethane 60 125 <30 50 140
1,1-Dichloroethane 75 125 <30 65 135
1,1-Dichloroethene 65 135 <30 55 150
1,1-Dichloropropene 70 135 <30 60 145
1,2,3-Trichlorobenzene 60 135 <30 50 145
1,2,3-Trichloropropane 65 130 <30 50 140
1,2,4-Trichlorobenzene 65 130 <30 55 140
1,2,4-Trimethylbenzene 65 135 <30 55 145
1,2-Dibromo-3-chloropropane 40 135 <30 25 150
1,2-Dibromoethane (EDB) 70 125 <30 60 135
1,2-Dichlorobenzene 75 120 <30 65 125
1,2-Dichloroethane 70 135 <30 60 145
1,2-Dichloropropane 70 120 <30 65 125
1,3,5-Trimethylbenzene 65 135 <30 55 145
1,3-Dichlorobenzene 70 125 <30 65 135
1,3-Dichloropropane 75 125 <30 70 130
1,4-Dichlorobenzene 70 125 <30 65 135
2,2-Dichloropropane 65 135 <30 55 145
2-Butanone 30 160 <30 10 180
2-Chlorotoluene 70 130 <30 60 140
2-Hexanone 45 145 <30 30 160
4-Chlorotoluene 75 125 <30 65 135
4-Methyl-2-pentanone 45 145 <30 30 165
Acetone 20 160 <30 10 180
Benzene 75 125 <30 65 135
Bromobenzene 65 120 <30 55 130
Bromochloromethane 70 125 <30 60 135
Bromodichloromethane 70 130 <30 60 135
Bromoform 55 135 <30 45 150
Bromomethane 30 160 <30 10 180
Carbon disulfide 45 160 <30 30 180
Carbon tetrachloride 65 135 <30 55 145
Chlorobenzene 75 125 <30 65 130
Chlorodibromomethane 65 130 <30 55 140
Chloroethane 40 155 <30 20 175
Chloroform 70 125 <30 65 135
Chloromethane 50 130 <30 40 140
cis-1,2-Dichloroethene 65 125 <30 55 135
cis-1,3-Dichloropropene 70 125 <30 65 135
Dibromomethane 75 130 <30 65 135
Dichlorodifluoromethane 35 135 <30 15 155
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QUALITY ASSURANCE PROGRAM

TABLE 5-24
LCS and MS/MSD Control Limits for Soil Matrix, Method SW8260B

Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Ethylbenzene 75 125 <30 65 135
Hexachlorobutadiene 55 140 <30 40 155
Isopropylbenzene 75 130 <30 70 140
m,p-Xylenes 80 125 <30 70 135
Methyl tert-butyl ether (MTBE) 65 125 <30 55 135
Methylene chloride 55 140 <30 40 155
Naphthalene 40 125 <30 25 140
n-Butylbenzene 65 140 <30 50 150
n-Propylbenzene 65 135 <30 50 145
o-Xylene 75 125 <30 70 135
p-lsopropyltoluene 75 135 <30 65 140
sec-Butylbenzene 65 130 <30 50 145
Styrene 75 125 <30 65 135
tert-Butylbenzene 65 130 <30 55 145
Tetrachloroethene 65 140 <30 55 150
Toluene 70 125 <30 60 135
trans-1,2-Dichloroethene 65 135 <30 55 145
trans-1,3-Dichloropropene 65 135 <30 55 140
Trichloroethene 75 125 <30 70 130
Trichlorofluoromethane 25 185 <30 10 215
Vinyl chloride 60 125 <30 45 140
Surrogates
4-Bromofluorobenzene 85 120
Toluene-d8 85 115

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-25
LCS and MS/MSD Control Limits for Water Matrix, Methods SW8270C and SW8270C-SIM
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Polynuclear Aromatics (SW8270C-SIM)
2-Methylnaphthalene 45 105 <30 35 115
Acenaphthene 45 110 <30 35 120
Acenaphthylene 50 105 <30 40 115
Anthracene 55 110 <30 45 120
Benzo(a) anthracene 55 110 <30 45 120
Benzo(a) pyrene 55 110 <30 45 120
Benzo(b)fluoranthene 45 120 <30 35 130
Benzo(k)fluoranthene 45 125 <30 30 135
Benzo(g,h,i) perylene 40 125 <30 25 135
Chrysene 55 110 <30 45 120
Dibenzo(a,h) anthracene 40 125 <30 30 140
Fluoranthene 55 115 <30 45 125
Fluorene 50 110 <30 40 120
Indeno(1,2,3-c,d)pyrene 45 125 <30 30 140
Naphthalene 40 100 <30 30 115
Phenanthrene 50 115 <30 40 130
Pyrene 50 130 <30 35 140
Phenolic/Acidic (SW8270C)
2,4,5-Trichlorophenol 50 110 <30 40 120
2,4,6-Trichlorophenol 50 115 <30 40 125
2,4-Dichlorophenol 50 105 <30 40 115
2,4-Dimethylphenol 30 110 <30 15 125
2,4-Dinitrophenol 15 140 <30 10 160
2-Chlorophenol 35 105 <30 25 115
2-Methylphenol 40 110 <30 25 120
2-Nitrophenol 40 115 <30 25 125
3-Methylphenol/4-methylphenol 30 110 <30 20 125
4,6-Dinitro-2-methylphenol 40 130 <30 25 145
4-Chloro-3-methylphenol 45 110 <30 35 120
4-Nitrophenol 0 125 <30 0 145
Benzoic Acid 0 125 <30 0 150
Pentachlorophenol 40 115 <30 25 130
Phenol 0 115 <30 0 135
Basic (SW8270C)
3,3-Dichlorobenzidine 20 110 <30 10 125
4-Chloroaniline 15 110 <30 10 125
Phthalate Esters (SW8270C)
bis(2-Ethylhexyl)phthalate 40 125 <30 30 140
Butylbenzyl phthalate 45 115 <30 35 130
di-n-Butyl phthalate 55 115 <30 45 125
di-n-Octyl phthalate 35 135 <30 20 155
Diethylphthalate 40 120 <30 30 130
Dimethylphthalate 25 125 <30 10 145
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QUALITY ASSURANCE PROGRAM

TABLE 5-25
LCS and MS/MSD Control Limits for Water Matrix, Methods SW8270C and SW8270C-SIM
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Nitrosoamines (SW8270C)
n-Nitroso-di-n-propylamine 35 130 <30 20 145
n-Nitroso-dimethylamine 25 110 <30 10 125
n-Nitrosodiphenylamine 50 110 <30 35 120
Chlorinated Aliphatics (SW8270C)
bis(2-Chloroethoxy)methane 45 105 <30 35 115
bis(2-Chloroethyl)ether 35 110 <30 25 120
bis(2-Chloroisopropyl)ether 25 130 <30 10 150
Hexachlorobutadiene 25 105 <30 15 115
Hexachloroethane 30 95 <30 15 105
Halogenated Aromatics (SW8270C)
1,2,4-Triichlorobenzene 35 105 <30 25 120
1,2-Dichlorobenzene 35 100 <30 20 115
1,3-Dichlorobenzene 30 100 <30 20 110
1,4-Dichlorobenzene 30 100 <30 20 110
2-Chloronaphthalene 50 105 <30 40 115
4-Bromophenyl phenyl ether 50 115 <30 40 125
4-Chlorophenyl phenyl ether 50 110 <30 40 120
Hexachlorobenzene 50 110 <30 40 120
Nitroaromatics (SW8270C)
2,4-Dinitrotoluene 50 120 <30 40 130
2,6-Dinitrotoluene 50 115 <30 35 130
2-Nitroaniline 50 115 <30 35 125
3-Nitroaniline 20 125 <30 10 145
4-Nitroaniline 35 120 <30 20 130
Nitrobenzene 45 110 <30 35 120
Neutral Aromatics (SW8270C)
Carbazole 50 115 <30 35 130
Dibenzofuran 55 105 <30 45 115
Others (SW8270C)
1,2-Diphenylhydrazine 55 115 <30 45 120
Benzyl alcohol 30 110 <30 15 125
Isophorone 50 110 <30 40 125
Surrogates
2-Fluorobiphenyl 50 110
Terphenyl-d14 50 135
2,4,6-Tribromophenol 40 125
2-Fluorophenol 20 110
Nitrobenzene-d5 40 100

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-26
LCS and MS/MSD Control Limits for Soil Matrix, Methods SW8270C and /SW8270C-SIM
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Polynuclear Aromatics (SW8270C-SIM)
2-Methylnaphthalene 45 105 <30 35 115
Acenaphthene 45 110 <30 35 120
Acenaphthylene 45 105 <30 35 115
Anthracene 55 105 <30 45 115
Benzo(a) anthracene 50 110 <30 40 120
Benzo(a) pyrene 50 110 <30 40 120
Benzo(b)fluoranthene 45 115 <30 35 125
Benzo(k)fluoranthene 45 125 <30 30 135
Benzo(g,h,i) perylene 40 125 <30 25 140
Chrysene 55 110 <30 45 120
Dibenzo(a,h) anthracene 40 125 <30 25 140
Fluoranthene 55 115 <30 45 125
Fluorene 50 110 <30 40 115
Indeno(1,2,3-c,d)pyrene 40 120 <30 25 135
Naphthalene 40 105 <30 30 120
Phenanthrene 50 110 <30 40 120
Pyrene 45 125 <30 35 135
Phenolic/Acidic (SW8270C)
2,4,5-Trichlorophenol 50 110 <30 40 120
2,4,6-Trichlorophenol 45 110 <30 30 120
2,4-Dichlorophenol 45 110 <30 35 120
2,4-Dimethylphenol 30 105 <30 20 115
2,4-Dinitrophenol 15 130 <30 10 150
2-Chlorophenol 45 105 <30 35 115
2-Methylphenol 40 105 <30 30 115
2-Nitrophenol 40 110 <30 30 120
3-Methylphenol/4-methylphenol 40 105 <30 30 120
4,6-Dinitro-2-methylphenol 30 135 <30 10 155
4-Chloro-3-methylphenol 45 115 <30 35 125
4-Nitrophenol 15 140 <30 10 160
Benzoic Acid 0 110 <30 0 130
Pentachlorophenol 25 120 <30 10 135
Phenol 40 100 <30 30 110
Basic (SW8270C)
3,3-Dichlorobenzidine 10 130 <30 0 145
4-Chloroaniline 10 95 <30 0 110
Phthalate Esters (SW8270C)
bis(2-Ethylhexyl)phthalate 45 125 <30 35 140
Butylbenzyl phthalate 50 125 <30 35 135
di-n-Butyl phthalate 55 110 <30 45 120
di-n-Octyl phthalate 40 130 <30 25 145
Diethylphthalate 50 115 <30 40 125
Dimethylphthalate 50 110 <30 40 120
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QUALITY ASSURANCE PROGRAM

TABLE 5-26
LCS and MS/MSD Control Limits for Soil Matrix, Methods SW8270C and /SW8270C-SIM
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
Nitrosoamines (SW8270C)
n-Nitroso-di-n-propylamine 40 115 <30 30 125
n-Nitroso-dimethylamine 20 115 <30 10 130
n-Nitrosodiphenylamine 50 115 <30 40 125
Chlorinated Aliphatics (SW8270C)
bis(2-Chloroethoxy)methane 45 110 <30 30 120
bis(2-Chloroethyl)ether 40 105 <30 25 115
bis(2-Chloroisopropyl)ether 20 115 <30 10 130
Hexachlorobutadiene 40 115 <30 25 130
Hexachloroethane 35 110 <30 20 120
Halogenated Aromatics (SW8270C)
1,2,4-Triichlorobenzene 45 110 <30 30 120
1,2-Dichlorobenzene 45 95 <30 35 105
1,3-Dichlorobenzene 40 100 <30 30 110
1,4-Dichlorobenzene 35 105 <30 25 115
2-Chloronaphthalene 45 105 <30 35 115
4-Bromophenyl phenyl ether 45 115 <30 35 130
4-Chlorophenyl phenyl ether 45 110 <30 35 120
Hexachlorobenzene 45 120 <30 35 130
Nitroaromatics (SW8270C)
2,4-Dinitrotoluene 50 115 <30 35 130
2,6-Dinitrotoluene 50 110 <30 35 125
2-Nitroaniline 45 120 <30 30 130
3-Nitroaniline 25 110 <30 15 125
4-Nitroaniline 35 115 <30 20 125
Nitrobenzene 40 115 <30 30 125
Neutral Aromatics (SW8270C)
Carbazole 45 115 <30 30 130
Dibenzofuran 50 105 <30 40 110
Others (SW8270C)
1,2-Diphenylhydrazine 55 115 <30 45 120
Benzyl alcohol 20 125 <30 10 140
Isophorone 45 110 <30 30 125
Surrogates
2-Fluorobiphenyl 45 105
Terphenyl-d14 30 125
2,4,6-Tribromophenol 35 125
2-Fluorophenol 35 105
Phenol-d5/d6 40 100
Nitrobenzene-d5 35 100

Control limits are taken from QSM Version 3.
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QUALITY ASSURANCE PROGRAM

TABLE 5-27
LCS and MS/MSD Control Limits for Water and Soil Matrices, Method SW8290
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
2,3,7,8-TCDD NA NA <25 NA NA
1,2,3,7,8-PeCDD NA NA <25 NA NA
1,2,3,4,7,8-HxCDD NA NA <25 NA NA
1,2,3,6,7,8-HxCDD NA NA <25 NA NA
1,2,3,7,8,9-HxCDD NA NA <25 NA NA
1,2,3,4,6,7,8-HpCDD NA NA <25 NA NA
OCDD NA NA <25 NA NA
2,3,7,8-TCDF NA NA <25 NA NA
1,2,3,7,8-PeCDF NA NA <25 NA NA
2,3,4,7,8-PeCDF NA NA <25 NA NA
1,2,3,4,7,8-HxCDF NA NA <25 NA NA
1,2,3,6,7,8-HxCDF NA NA <25 NA NA
2,3,4,6,7,8-HxCDF NA NA <25 NA NA
1,2,3,7,8,9-HxCDF NA NA <25 NA NA
1,2,3,4,6,7,8-HpCDF NA NA <25 NA NA
1,2,3,4,7,8,9-HpCDF NA NA <25 NA NA
OCDF NA NA <25 NA NA
Control limits are taken from QSM Version 3.
TABLE 5-28
LCS and MS/MSD Control Limits for Water Matrix, Methods SW8321 and SW8330
Lower ME Upper ME
Analyte LCL UCL Precision Limit Limit
1,3,5-Trinitrobenzene 65 140 <30 50 150
1,3-Dinitrobenzene 45 160 <30 30 175
2,4-Dinitrotoluene 60 135 <30 50 145
2,6-Dinitrotoluene 60 135 <30 50 150
2,4,6-Trinitrotoluene (TNT) 50 145 <30 35 160
2-Amino-4,6-dinitrotoluene 50 155 <30 35 170
2-Nitrotoluene 45 135 <30 30 150
3-Nitrotoluene 50 130 <30 35 145
4-Amino-4,6-dinitrotoluene 55 155 <30 40 170
4-Nitrotoluene 50 130 <30 35 145
Hexahydro-1,3,5-trinitro-1,3,5-triazine
(RDX) 50 160 <30 35 180
Methyl-2,4,6-trinitrophenylnitramine
(Tetryl) 20 175 <30 10 200
Nitrobenzene 50 140 <30 35 155
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX) 80 115 <30 75 120

Control limits are taken from QSM Version 3.

ANC\CTS239.D0C\071350001

5-47




QUALITY ASSURANCE PROGRAM

TABLE 5-29
LCS and MS/MSD Control Limits for Soil Matrix, Methods SW8321 and SW8330

Lower ME Upper ME

Analyte LCL UCL Precision Limit Limit
1,3,5-Trinitrobenzene 75 125 <30 65 135
1,3-Dinitrobenzene 80 125 <30 70 135
2,4-Dinitrotoluene 80 125 <30 75 130
2,6-Dinitrotoluene 80 120 <30 70 130
2,4,6-Trinitrotoluene (TNT) 55 140 <30 45 155
2-Amino-4,6-dinitrotoluene 80 125 <30 75 130
2-Nitrotoluene 80 125 <30 70 130
3-Nitrotoluene 75 120 <30 70 130
4-Amino-4,6-dinitrotoluene 80 125 <30 75 130
4-Nitrotoluene 75 125 <30 70 135
Hexahydro-1,3,5-trinitro-1,3,5-triazine
(RDX) 70 135 <30 65 145
Methyl-2,4,6-trinitrophenylnitramine
(Tetryl) 10 150 <30 0 172
Nitrobenzene 75 125 <30 70 130
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX) 75 125 <30 65 135

Control limits are taken from QSM Version 3.
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TABLE 5-30
LCS/LCSD Control Limits for Air Matrix, Method TO-15
Analyte LCL UCL Precision
1,1,1,2-Tetrachloroethane 70 130 <30
1,1,1-Trichloroethane 70 130 <30
1,1,2,2-Tetrachloroethane 70 130 <30
1,1,2-Trichloroethane 70 130 <30
1,1-Dichloroethane 70 130 <30
1,1-Dichloroethene 70 130 <30
1,1-Dichloropropene 70 130 <30
1,2,3-Trichlorobenzene 70 130 <30
1,2,3-Trichloropropane 70 130 <30
1,2,4-Trichlorobenzene 70 130 <30
1,2,4-Trimethylbenzene 70 130 <30
1,2-Dibromo-3-chloropropane 70 130 <30
1,2-Dibromoethane (EDB) 70 130 <30
1,2-Dichlorobenzene 70 130 <30
1,2-Dichloroethane 70 130 <30
1,2-Dichloropropane 70 130 <30
1,3,5-Trimethylbenzene 70 130 <30
1,3-Dichlorobenzene 70 130 <30
1,3-Dichloropropane 70 130 <30
1,4-Dichlorobenzene 70 130 <30
2,2-Dichloropropane 70 130 <30
2-Butanone 70 130 <30
2-Chlorotoluene 70 130 <30
2-Hexanone 70 130 <30
4-Chlorotoluene 70 130 <30
4-Methyl-2-pentanone 70 130 <30
Acetone 70 130 <30
Benzene 70 130 <30
Bromobenzene 70 130 <30
Bromochloromethane 70 130 <30
Bromodichloromethane 70 130 <30
Bromoform 70 130 <30
Bromomethane 70 130 <30
Carbon disulfide 70 130 <30
Carbon tetrachloride 70 130 <30
Chlorobenzene 70 130 <30
Chlorodibromomethane 70 130 <30
Chloroethane 70 130 <30
Chloroform 70 130 <30
Chloromethane 70 130 <30
cis-1,2-Dichloroethene 70 130 <30
cis-1,3-Dichloropropene 70 130 <30
Dibromomethane 70 130 <30
Dichlorodifluoromethane 70 130 <30
Ethylbenzene 70 130 <30
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TABLE 5-30
LCS/LCSD Control Limits for Air Matrix, Method TO-15
Analyte LCL UCL Precision
Hexachlorobutadiene 70 130 <30
Isopropylbenzene 70 130 <30
m,p-Xylenes 70 130 <30
Methyl tert-butyl ether (MTBE) 70 130 <30
Methylene chloride 70 130 <30
Naphthalene 70 130 <30
n-Butylbenzene 70 130 <30
n-Propylbenzene 70 130 <30
0-Xylene 70 130 <30
p-lsopropyltoluene 70 130 <30
sec-Butylbenzene 70 130 <30
Styrene 70 130 <30
tert-Butylbenzene 70 130 <30
Tetrachloroethene 70 130 <30
Toluene 70 130 <30
trans-1,2-Dichloroethene 70 130 <30
trans-1,3-Dichloropropene 70 130 <30
Trichloroethene 70 130 <30
Trichlorofluoromethane 70 130 <30
Vinyl chloride 70 130 <30
Surrogates
4-Bromofluorobenzene 70 120
Dibromofluoromethane 75 120
1,2-Dichloromethane-d4 85 115
Toluene-d8 85 120

Control limits are method specific.

5-50

ANC\CTS239.D0C\071350001




QUALITY ASSURANCE PROGRAM

TABLE 5-31

Calibration and Quality Control Requirements for Methods AK101, AK102/AK103 and NWEPH/VPH

Quality Control
Check

Frequency

Criteria

Corrective Action and Laboratory Flagging
Guidelines

Multipoint initial
calibration
(minimum five
points)

Prior to sample
analysis, or when
calibration
verification fails

RSD < 25%

Correct problem and repeat initial calibration

No flagging criteria

CCv

Daily after initial
calibration, prior to
sample analysis

All analytes within +
25% of expected value

Correct problem then repeat initial calibration

No flagging criteria

Method Blank

One per analytical
batch

No analytes detected
>% RL

Correct problem then reprep and reanalyze
method blank and all samples processed with
the contaminated blank.

Apply B flag to all results for the specific
analyte(s) in all samples in associated batch.

Surrogate spike

Every standard,
sample, method

Surrogates in samples,
method blank,

Correct the problem and reanalyze (reprep if
necessary).

blank, MS/MSD, MS/MSD, and ] ) ] -~
and LCS/LCSD LCS/LCSD within If corrective action fails, apply Q flag to specific
control limits in Tables analytes in the associated sample
5-13 and 5-14
MS/MSD One MS/MSD per All analytes within Contact client for additional measure to be
every 20 project control limits in Tables taken
samples per matrix | 5-13 and 5-14
For the specific analytes in the parent sample,
apply J flag
LCS/LCSD One LCS per All analytes within Correct problem then reprep and analyze the
analytical batch control limits in Tables LCS and all samples in the affected batch
5-13 and 5-14
If corrective action fails, apply Q flag to specific
analytes in the associated batch.
Retention time Every standard, Analyte within Correct problem then reanalyze
window sample, method established retention
blank, MS/MSD, time window Apply J flag to affected analytes
and LCS/LCSD
Results between NA NA Apply J flag to all results between the MDL

the MDL and RL

and RL

MDL Study

At initial setup and
subsequently every
12 months

See 40CFR 136B, MDL
checks must produce a
signal at least 3 times
the instrument noise
level

Run MDL check at higher level and set MDL
higher or reconduct MDL study.

No flagging criteria

Quality control requirements are ADEC method specific.

CCV = continuing calibration verification
LCS/LCSD = laboratory control sample/laboratory control sample duplicate
MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate

NA = not applicable
RL = reporting limit

RSD = relative standard deviation
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TABLE 5-32

Calibration and Quality Control Requirements for Methods SW6010B and SW7000

Quality Control
Check

Frequency

Acceptance
Criteria

Corrective Action and Laboratory
Flagging Guidelines

SW6010B: Initial
calibration (minimum 1
standard and a blank)

SW7000: Minimum 5
standards and a
calibration blank

Daily initial calibration prior
to sample analysis

SW6010B: No criteria
unless more than one
standard is used, in
which case r 2 0.995

SW7000: r = 0.995

Correct problem and repeat initial
calibration

No flagging criteria

ICV Daily after initial calibration, | All analytes within + 10% | Correct problem then repeat initial
prior to sample analysis of expected value calibration
No flagging criteria
CCVv After every 10 samples and | SW6010B: All analytes Repeat calibration and reanalyze all

at the end of the analysis
sequence

within = 10% of expected
value

SW7000: All analytes
within + 20% of expected
value

samples since last successful
calibration

No flagging criteria

Low-level Calibration
Verification (SW6010B
only)

Daily, after one-point initial
calibration

All analytes within + 20%
of expected value

Correct problem then reanalyze

No flagging criteria

Method blank

One per analytical batch

No analytes detected >
RL

Correct problem then reprep and
reanalyze method blank and all
samples processed with the
contaminated blank.

Apply B flag to all results for the
specific analyte(s) in all samples in
associated batch.

Calibration blank

After every calibration
verification

No analytes detected >%2 RL

Correct problem then reprep and reanalyze
calibration blank and previous 10 samples

Apply B flag to all results for the specific
analyte(s) in all samples in associated
batch.

ICS (SW6010B only)

At the beginning of an
analytical run

ICS-A: Absolute value of
concentration for all non-
spiked analytes < 2x
MDL.

ICS-AB: Within + 20% of
expected value

Terminate analysis; correct problem;
reanalyze ICS; reanalyze all affected
samples

No flagging criteria

LCS/LCSD

One LCS/LCSD per
analytical batch

All analytes within control
limits in Tables 5-15 and
5-16

Correct problem then reprep and
analyze the LCS and all samples in
the affected batch

If corrective action fails, apply Q flag
to specific analytes in the associated
batch.
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TABLE 5-32

Calibration and Quality Control Requirements for Methods SW6010B and SW7000

Quality Control Acceptance Corrective Action and Laboratory
Check Frequency Criteria Flagging Guidelines
Dilution test Each preparatory batch or 1:5 dilution must agree SW6010B: Perform post digestion

new sample matrix

within £10% of the
original determination

spike addition
SW7000: Perform recovery test

No flagging criteria

Post digestion spike
addition (SW6010B
only)

When dilution test fails or
analyte concentration in all
samples < 50x MDL

Recovery within 75-
125% of expected results

Correct problem then reanalyze post
digestion spike addition. If still fails,
analyze by MSA

For the specific analytes in the parent
sample, apply J flag

Recovery Test
(SW7000 only)

When dilution test fails or
analyte concentration in all
samples <25 x MDL

Recovery within 85-
115% of true value

Correct problem then reanalyze
recovery test. If still fails, analyze by
MSA

For the specific analytes in the parent
sample, apply J flag

MSA When matrix interference is | r 2 0.995 For the specific analytes in the parent
suspected or dilution test sample, apply J flag
AND post-digestion spike
fail

MS/MSD One MS/MSD per every 20 | All analytes within control | Contact client for additional measure

project samples per matrix

limits in Tables 5-15 and
5-16

to be taken

For the specific analytes in the parent
sample, apply J flag

Results between the NA NA Apply J flag to all results between the
MDL and RL MDL and RL
MDL Study At initial setup and See 40CFR 136B, MDL Run MDL check at higher level and

subsequently every 12
months

checks must produce a
signal at least 3 times the
instrument noise level

set MDL higher or reconduct MDL
study.

No flagging criteria

Instrument Detection At initial setup and after Detection limits NA
Limit Study (SW6010B | significant change established must be

only) <MDL

Linear dynamic range | Every 6 months All analytes within 10% NA

(SW6010B only)

of expected value

Quality control requirements are QSM Version 3 specific.

CCV = continuing calibration verification
ICV = initial calibration verification

ICS = interference check sample
LCS/LCSD = laboratory control sample/laboratory control sample duplicate
MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate
MSA = method of standard additions

NA = not applicable
RL = reporting limit

RSD = relative standard deviation
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TABLE 5-33

Calibration and Quality Control Requirements for Method SW6020

Quality Control
Check

Frequency

Criteria

Corrective Action

Tuning

Prior to initial calibration

Mass calibration < 0.1 amu
from the true value; resolution
< 0.9 amu full width at 10%
peak height; for stability, RSD
< 5% for at least four
replicate analytes

Retune instrument then reanalyze
tuning solutions

No flagging criteria

Initial calibration (a
blank and at least one
standard)

Daily initial calibration
prior to sample analysis

No criteria unless more than
one standard is used, in
which case r =2 0.995

Correct problem and repeat initial
calibration

No flagging criteria

ICV Daily after initial All analytes within + 10% of Correct problem then repeat initial
calibration, prior to expected value calibration
sample analysis
No flagging criteria
ccv After every 10 samples All analytes within + 10% of Repeat calibration and reanalyze

and at the end of the
analysis sequence

expected value

all samples since last successful
calibration

No flagging criteria

Low-level Calibration
Verification

Daily, after one-point
initial calibration

All analytes within + 20% of
expected value

Correct problem then reanalyze

No flagging criteria

Method blank

One per analytical batch

No analytes detected >%2 RL

Correct problem then reprep and
reanalyze method blank and all
samples processed with the
contaminated blank.

Apply B flag to all results for the
specific analyte(s) in all samples in
associated batch.

Calibration blank

After every calibration
verification

No analytes detected >%2 RL

Correct problem then reprep and
reanalyze calibration blank and
previous 10 samples

Apply B flag to all results for the
specific analyte(s) in all samples in
associated batch.

ICS At the beginning of an ICS-A: Absolute value of Terminate analysis; correct
analytical run concentration for all non- problem; reanalyze ICS; reanalyze
spiked analytes < 2x MDL. all affected samples
ICS-AB: Within + 20% of No flagging criteria
expected value
LCS/LCSD One LCS/LCSD per All analytes within control Correct problem then reprep and

analytical batch

limits in Tables 5-15 and 5-16

analyze the LCS and all samples in
the affected batch

If corrective action fails, apply Q
flag to specific analytes in the
associated batch.
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TABLE 5-33

Calibration and Quality Control Requirements for Method SW6020

Quality Control
Check

Frequency

Criteria

Corrective Action

Dilution test

Each preparatory batch
or new sample matrix

1:5 dilution must agree within
+ 10% of the original
determination

Perform post digestion spike
addition

No flagging criteria

Post digestion spike
addition

When dilution test fails or
analyte concentration in
all samples < 50x MDL

Recovery within 75-125% of
expected results

Correct problem then reanalyze
post digestion spike addition. If still
fails, analyze by MSA

For the specific analytes in the
parent sample, apply J flag

MSA When matrix interference | NA NA
is suspected or dilution
test AND post-digestion
spike fail
MS/MSD One MS/MSD per every | All analytes within control Contact client for additional

20 project samples per
matrix

limits in Tables 5-15 and 5-16

measure to be taken

For the specific analytes in the
parent sample, apply J flag

Internal Standards

Every sample

IS intensity within 30-120% of
intensity of the IS in the initial
calibration

Perform corrective action as
described in Method SW6020 (8.3)

No flagging criteria

Results between the
MDL and RL

NA

NA

Apply J flag to all results between
the MDL and RL

MDL Study

At initial setup and
subsequently every 12
months

See 40CFR 136B, MDL
checks must produce a signal
at least 3 times the
instrument noise level

Run MDL check at higher level and
set MDL higher or reconduct MDL
study.

No flagging criteria

Instrument Detection | At initial setup and after Detection limits established NA
Limit Study significant change must be <MDL
Linear dynamic range | Every 6 months All analytes within 10% of NA

expected value

Quality control requirements are QSM Version 3 specific.

amu = atomic mass unit

CCV = continuing calibration verification

ICV = initial calibration verification

ICS = interference check sample

LCS/LCSD = laboratory control sample/laboratory control sample duplicate
MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate
MSA = method of standard additions

NA = not applicable

RL = reporting limit

RSD = relative standard deviation
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TABLE 5-34

Calibration and Quality Control Requirements for Methods SW8081A, SW8082, SW8151A, SW8321, SW8330

Quality Control Check

Frequency

Criteria

Corrective Action

Multipoint initial calibration
(minimum five points)

Multi-point calibration for
Aroclors 1016 and 1260
only, but include mid-point
standard for all other
Aroclors for pattern
recognition; if a specific
Aroclor is found in any
sample, quantitation for
that Aroclor must be done
using 5-point calibration.

Prior to sample
analysis

One of the option below (except
for method SW8082, which may
only use Option 1 or 2)

Option 1: RSD for each analyte <
20%

Option 2: linear least squares
regression, r =2 0.995

Option 3: non-linear regression:
COD r? 2 0.99 (6 points shall be
used for second order, 7 points
shall be used for third order)

Correct the problem and
repeat the initial calibration.

No flagging criteria

ICV Once for each All analytes within + 20% of Correct the problem, then
multipoint initial expected value recalibrate and reanalyze ICV
calibration

No flagging criteria
ccv At the start of All analytes within + 20% of Correct the problem, then

each analytical
sequence, after
every 12 hours or
10 samples,
whichever is more
frequent, and at
the end of the
sequence

expected value from the ICAL

recalibrate and reanalyze all
samples since the last
acceptable CCV.

Apply Q flag to all results in
samples since the last
acceptable CCV

Breakdown check
(Endrin/DDT Method
SW8081A only)

At start of each
12-hour period

Breakdown of either Endrin or
DDT < 15%

Correct problem then repeat
breakdown check

No flagging criteria

Method blank

One per analytical
batch

No analytes detected >%2 RL

For common lab contaminants,
no analytes detected = RL

Correct problem then reprep
and reanalyze method blank
and all samples processed

with the contaminated blank.

Apply B flag to all results for
the specific analyte(s) in all
samples in associated batch.

LCS/LCSD One LCS/LCSD All analytes within control limits Correct problem then reprep
per analytical specified in Tables 5-17 through | and analyze the LCS and all
batch 5-22, 5-28 and 5-29. samples in the affected batch

If corrective action fails, apply
Q flag to specific analytes in
the associated batch.

MS/MSD One MS/MSD per | All analytes within control limits Contact client for additional

every 20 project
samples per
matrix

specified in Tables 5-17 through
5-22, 5-28 and 5-29.

measure to be taken

For the specific analytes in
the parent sample, apply J
flag
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TABLE 5-34

Calibration and Quality Control Requirements for Methods SW8081A, SW8082, SW8151A, SW8321, SW8330

Quality Control Check

Frequency

Criteria

Corrective Action

Surrogate spike

Every standard,
sample, method
blank, MS/MSD,
and LCS/LCSD

All analytes within control limits
specified in Tables 5-17 through
5-22, 5-28 and 5-29.

Correct the problem and
reanalyze (reprep if
necessary).

If corrective action fails, apply
Q flag to specific analytes in
the associated batch

Second column
confirmation

All samples with
results above the
reporting limit
objectives must be
confirmed within
the holding time.
(in method
SW8081A exclude
toaxaphene and
technical
chlordane)

Confirmation to be done using
second column of dissimilar
phase and retention).

All calibration and quality control
acceptance criteria specified for
primary analysis must be met in
the confirmation analysis.

Results between primary and
confirmation column RPD =< 40%

Failure to perform
confirmation will result in
potential resampling and
analysis at no cost to the
project.

Apply J flag if RPD >40% or
Q flag is confirmation is not
performed

Retention Time Window

sample, method
blank, MS/MSD,
and LCS/LCSD

All analytes must fall within
established retention time
window

Correct problem then
reanalyze

Apply J flag to affected
analytes

Results between the MDL
and RL

NA

NA

Apply J flag to all results
between the MDL and RL

MDL Study

At initial setup and
subsequently
every 12 months

See 40CFR 136B, MDL checks
must produce a signal at least 3
times the instrument noise level

Run MDL check at higher
level and set MDL higher or
reconduct MDL study.

No flagging criteria

Quality control requirements are QSM Version 3 specific.

CCV = continuing calibration verification
COD - coefficient of determination

ICAL = initial calibration

ICV = initial calibration verification
LCS/LCSD = laboratory control sample/laboratory control sample duplicate
MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate

NA = not applicable
RL = reporting limit

RSD = relative standard deviation
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TABLE 5-35

Calibration and Quality Control Requirements for Methods SW8260B, SW8270C and SW8270C-SIM

Quality Control
Check

Frequency

Criteria

Corrective Action

Instrument Tuning

Prior to initial calibration
and calibration verification
(every 12 hours)

Refer to criteria listed in
the method

Retune instrument and verify

No flagging criteria

Multipoint initial
calibration (minimum
five points)

Prior to sample analysis,
or when calibration
verification fails

Average RF for SPCCs:

VOC - > 0.30 for
chlorobenzene and
1,1,2,2-
tetrachloroethane, >0.1
for chloromethane,
bromoform and 1,1-
dichloroethane.

SVOC ->0.05
RSD for RFs for CCCs:

VOCs and SVOCs - <
30% and one option
below:

Option 1:

RSD for each analyte <
15%

Option 2:

Linear least squares
regression r > 0.995

Option 3:

non-linear regression:
COD r* 2 0.99 (6 points
shall be used for second
order, 7 points shall be
used for third order)

Correct the problem and
repeat the initial calibration.

No flagging criteria

ICV

Once for each multi-point
initial calibration

All analytes within + 25%
of expected value

Correct the problem and
repeat initial calibration.

No flagging criteria

Cccv

At the start of each
analytical sequence, after
every 12 hours or 10
samples, whichever is
more frequent, and at the
end of the sequence

1. Average RFs for
SPCCs:

VOC - > 0.30 for
chlorobenzene and
1,1,2,2-
tetrachloroethane, > 0.1
for chloromethane,
bromoform and 1,1-
dichloroethane.

SVOC - 20.05

Correct the problem, then
recalibrate and reanalyze all
samples since the last
acceptable CCV.

Apply Q flag to all results in
samples since the last
acceptable CCV
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TABLE 5-35

Calibration and Quality Control Requirements for Methods SW8260B, SW8270C and SW8270C-SIM

Quality Control
Check

Frequency

Criteria

Corrective Action

2. %Difference/Drift for
CCCs:

VOCs and SVOCs <
20% of expected value
from the ICAL (Note:
%difference when using
RFs or %(drift when using
least squares regression
of non-linear calibration)

Internal Standards

Each sample, method
blank, MS/MSD and
LCS/LCSD

Retention time within
+30 seconds from
retention time of the
midpoint standard in the
ICAL.

EICP area within -50%
to +100% of ICAL
midpoint standard

Inspect mass spectrometer
and gas chromatographer for
malfunctions; reanalyze all
affected samples

Apply Q flag to all results in
samples since the last
acceptable CCV

Method blank

One per analytical batch

No analytes detected >V
RL

For common lab
contaminants, no
analytes detected = RL

Correct problem then reprep
and reanalyze method blank
and all samples processed

with the contaminated blank.

Apply B flag to all results for
the specific analyte(s) in all
samples in associated batch.

LCS/LCSD

One LCS/LCSD per
analytical batch

All analytes within control
limits specified Tables 5-
23 through 5-26

Correct problem then reprep
and analyze the LCS and all
samples in the affected batch

If corrective action fails, apply
Q flag to specific analytes in
the associated batch.

Surrogate spike

Every standard, sample,
method blank, MS/MSD,
and LCS/LCSD

Surrogates in within
control limits specified in
Tables 5-23 through 5-26

Correct the problem and
reanalyze (reprep if
necessary).

If corrective action fails, apply
Q flag to specific analytes in
the associated batch

MS/MSD

One MS/MSD per every
20 project samples per
matrix

All analytes within control
limits specified in Tables
5-23 through 5-26

Contact client for additional
measure to be taken

For the specific analytes in the
parent sample, apply J flag
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TABLE 5-35

Calibration and Quality Control Requirements for Methods SW8260B, SW8270C and SW8270C-SIM

Quality Control
Check

Frequency

Criteria

Corrective Action

Retention Time
Window

Every standard, sample,
method blank, MS/MSD,
and LCS/LCSD

All analytes must fall
within established
retention time window

Correct problem then
reanalyze

Apply J flag to affected
analytes

Results between the
MDL and RL

NA

NA

Apply J flag to all results
between the MDL and RL

MDL Study

At initial setup and
subsequently every 12
months

See 40CFR 136B, MDL
checks must produce a
signal at least 3 times the
instrument noise level

Run MDL check at higher
level and set MDL higher or
reconduct MDL study.

No flagging criteria

#SPCC average relative response factor > 0.10 for bromoform, chloromethane, 1,1-dichloroethane

Quality control requirements are QSM Version 3 specific

CCC = calibration check compound
CCV = continuing calibration verification
COD - coefficient of determination

ICAL = initial calibration

ICV = initial calibration verification
LCS/LCSD = laboratory control sample/laboratory control sample duplicate
MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate

NA = not applicable

RF = response factor

RL = reporting limit

RSD = relative standard deviation

SPCC = system performance check compound
SVOC = semi-volatile organic compound

VOC = volatile organic compound
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TABLE 5-36

Calibration and Quality Control Requirements for Method SW8290

Quality Control
Check

Frequency

Criteria

Corrective Action

Instrument Tuning

Prior to initial calibration
and calibration verification
(every 12 hours)

Refer to criteria listed in the
method

Retune instrument and verify

No flagging criteria

GC column
performance check

Prior to initial calibration of
calibration verification

Refer to criteria listed in the
method

Retune instrument and verify

No flagging criteria

Initial calibration for
all analytes

identified in Table 5
of Method SW8290

Prior to sample analysis,
or when calibration
verification fails

lon abundance rations in
accordance with criteria in Table
8 of Method SW8290 and

S/N ratio 210 for all target
analyte ions and

RSD <20% for the RFs for all 17
unlabeled standards and RSD
<30% for the RFs for the 9
labeled ISs

Correct the problem and repeat
the initial calibration.

No flagging criteria

CCv

At the start of each
analytical sequence, after
every 12 hours

lon abundance rations in
accordance with criteria in Table
8 of Method SW8290 and

For unlabeled standards, RF
within £ 20% D of RF established
in initial calibration and

For labeled standards, RF within
+ 30% D of RF established in
initial calibration

End-of-run CCV:

If the RF for unlabeled standards
<25% and the RF for labeled
standards <35%, the mean RF
from the two daily CCVs must be
used for quantitation of impacted
samples instead of the ICAL
mean RF value.

If ending CCV >25%D or >35%
D for unlabeled and labeled
standards, a new ICAL must be
run immediately (within 2 hrs).

No flagging criteria for routine
ccv

For ending CCV, apply Q flag to
specific analytes in the
associated batch

Internal Standards

Each sample, method
blank, MS/MSD, and
laboratory duplicate

40-135% recovery

Inspect mass spectrometer and
gas chromatographer for
malfunctions; reanalyze all
affected samples

Apply Q flag to results of all
affected samples
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TABLE 5-36

Calibration and Quality Control Requirements for Method SW8290

Quality Control
Check

Frequency

Criteria

Corrective Action

Method blank

One per analytical batch

No analytes detected >%2 RL

Correct problem then reprep and
reanalyze method blank and all
samples processed with the
contaminated blank.

Apply B flag to all results for the
specific analyte(s) in all samples
in associated batch.

MS/MSD One MS/MSD per every All analytes within control limits Contact client for additional
20 project samples per specified in Table 5-27 measure to be taken
matrix
For the specific analytes in the
parent sample, apply J flag
Laboratory At least one set per RPD < 25% Correct the problem, then reprep
duplicate analytical batch and reanalyze the original sample

and laboratory duplicate.

Apply J flag to affected analytes if
criteria are not met

Sample estimated
maximum possible

Every sample that
indicates a detection 22.5

Identification criteria in method
SW8290 must be met

NA

concentration times the S/N response
Sample Identify all positive sample | Refer to criteria listed in the Reprep and reanalyze the sample
PCDD/PCDF detections per Method method with the failed criteria
Identification SwWa290 ) ]
If PCDPE is detected or if sample
peaks present do not meet ion
abundance ration criteria,
calculate the EMPC according to
method SW8290.
No flagging criteria
MDL Study At initial setup and See 40CFR 136B, MDL checks Run MDL check at higher level

subsequently every 12
months

must produce a signal at least 3
times the instrument noise level

and set MDL higher or reconduct
MDL study.

No flagging criteria

Results between
the MDL and RL

NA

NA

Apply J flag to all results between
the MDL and RL

Quality control requirements are QSM Version 3 specific.

CCV = continuing calibration verification
ICAL = initial calibration
LCS/LCSD = laboratory control sample/laboratory control sample duplicate

MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate
NA = not applicable

RF = response factor

RL = reporting limit

RSD = relative standard deviation

RPD = relative percent difference
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TABLE 5-37

Summary of Calibration and QC Procedures for Method TO-15

QC Check

Frequency

Criteria

Corrective Action

BFB Tune Check

Once per 24 hour tune
window

Must meet the method tune
criteria

Re-tune

Multi-point initial
calibration (minimum

Prior to sample analysis, or
when calibration verification

%RSD of < 30%, with up to two
analytes < 40%

Correct the problem and repeat the
initial calibration.

five points) fails
No flagging criteria
ICV Once following each initial All analytes within +30% of Correct the problem and repeat the
calibration expected value ICV. If fails, repeat initial
calibration
No flagging criteria
ccv At the start of each All analytes within +30% of Correct the problem, then

analytical sequence

expected value

recalibrate and reanalyze all
samples since the last acceptable
CCV.

Apply Q flag to all results in
samples since the last acceptable
ccv

Method Blank

At least one per analytical
batch

No analytes detected >'2 RL

For common lab contaminants,
no analytes detected = RL

Correct problem then reprep and
reanalyze method blank and all
samples processed with the
contaminated blank.

Apply B flag to all results for the
specific analyte(s) in all samples in
associated batch.

Surrogate spike

Every standard, sample,
method blank, and LCS

Surrogates within control limits
specified in Table 5-30

Correct the problem and reanalyze
(reprep if necessary).

If corrective action fails, apply Q
flag to specific analytes in the
associated batch

Internal Standards

Each sample, method blank,
MS/MSD and LCS/LCSD

Retention time within

+30 seconds from retention time
of the midpoint standard in the
ICAL.

EICP area within =50% to
+100% of ICAL midpoint
standard

Inspect mass spectrometer and
gas chromatographer for
malfunctions; reanalyze all
affected samples

Apply Q flag to all results in
samples since the last acceptable
ccv

LCS/LCSD

One LCS/LCSD per
analytical batch

All analytes within control limits
specified in Table 5-30

Correct problem then reprep and
analyze the LCS and all samples
in the affected batch

If corrective action fails, apply Q
flag to specific analytes in the
associated batch.

ANC\CTS239.D0C\071350001




QUALITY ASSURANCE PROGRAM

TABLE 5-37
Summary of Calibration and QC Procedures for Method TO-15
QC Check Frequency Criteria Corrective Action
Laboratory Duplicate | At least one per analytical RPD < 25% Correct the problem, then reprep
batch and reanalyze the original sample
and laboratory duplicate.
Apply Q flag to affected analytes if
criteria are not met
MDL Study At initial setup and See 40CFR 136B, MDL checks | Run MDL check at higher level and
subsequently every 12 must produce a signal at least 3 | set MDL higher or reconduct MDL
months times the instrument noise level | study.
No flagging criteria
Results between the NA NA Apply J flag to all results between
MDL and RL the MDL and RL

Quality control requirements are method specific.

CCV = continuing calibration verification

ICAL = initial calibration

ICV = initial calibration verification

LCS/LCSD = laboratory control sample/laboratory control sample duplicate
MDL = method detection limit

MS/MSD = matrix spike/matrix spike duplicate

NA = not applicable

RL = reporting limit

RSD = relative standard deviation

RPD = relative percent difference

ANC\CTS239.D0C\071350001




6.0 Field Analytical Methods

6.1 Analytical Methods

Field analytical methods will be performed during this project. A PID will be used to screen
soils for placement of monitoring wells within the POL plume and to select samples for
analysis during soil borings. Calibration on the PID will be checked daily per manufacturer
recommendations. Analysis of pH, conductivity, temperature, and dissolved oxygen will be
performed to confirm stabilization of field parameters prior to groundwater sample
collection. A "flow-through cell" will be used to analyze these parameters at one time. The
flow-through instrument will be calibrated daily per instrument manufacturer
recommendations.

More information on the field analytical methods is included in the project FSP.
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7.0 Analytical Procedures

The parameters to be measured, the required methods, and reporting limits are listed in
Tables 5-1 through 5-12. The QAPP attempts to present a comprehensive list of methods and
analytes that are expected to be used for the duration of the project. The QAPP may not
address future changes in analytical needs specific to certain sites. If the need for such
changes arises, the QAPP and the relevant site-specific documents will be updated and
submitted to the regulatory agencies charged with project oversight for approval. Only the
affected portions of the QAPP will be submitted for review.

The allowed sample preparation methods, if not incorporated in the analytical method, are
in Table 7-1. Once a method is chosen, it must be used throughout the duration of the
project to maintain data comparability.

Analytical services will be provided by laboratories contracted by CH2M HILL or USACE.
The contract laboratory will be evaluated to make sure that analytical DQOs are met by
comparison of laboratory RLs, QC criteria, and analytical requirements with those listed in
Tables 5-1 through 5-37. This process is accomplished prior to project startup by evaluating
the USACE required submittals that include MDLs and RLs for all methods to be
performed, results of last three PE studies, and QC limits for all methods to be performed.
This information will also be submitted and reviewed for all sister and subcontract
laboratories the main laboratory will use throughout the course of the project. Compliance
with DQOs will also be evaluated throughout the project during the data validation process.

The calibration and QC requirements specified for each method will be followed. These are
discussed in Sections 5.3.3, 5.4 and 5.5 and in Tables 5-13 through 5-37. Appropriate
corrective action will be taken when acceptance criteria are not met. If corrective action is
not effective, and data quality is potentially impacted, the occurrence must be documented
in a corrective action report and in the data package case narrative. The laboratory manager
or a designated person must notify the CH2M HILL Project Chemist.

The laboratory turnaround time (TAT) for each project will be 30 calendar days or as
specified in the work plan, from sample receipt. TAT is calculated from the date the
laboratory receives the samples and is not complete until both the hardcopy and electronic
data are delivered and complete. Exceptions to TAT will be communicated to the project
chemist. For samples received at the laboratory after 6:00PM, Day 1 for determining the
TAT will begin on the next calendar day.
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ANALYTICAL PROCEDURES

TABLE 7-1

Sample Preparation Methods

Analytical
Method Parameter Preparatory Methods
AK101 Gasoline-Range Organics See analytical method
AK102/AK103 Diesel/Residual Range Organics See analytical method
NWEPH/VPH Total Petroleum Hydrocarbon Speciation See analytical method
SW6010B Metals by ICP (water and soil) 3005A, 3010A, 3015, 3050B, 3051
SW6020 Trace metals by ICP-MS (water and soil) 3005A, 3010A, 3015, 30508, 3051
SW7470/SW7471A Mercury in water and soil See analytical method
SW6850 Perchlorate See analytical method
SW8081A Organochlorine and organophosphorous 3510C, 3520C, 3540C, 3541, 3545,
(3550B not allowed for organophosphorous) 3550B
pesticides (water and soil)
SW8082 Polychlorinated biphenyls (water and soil) 3510C, 3520C, 3540C, 3541
SW8151A Herbicides See analytical method
SW8260B Volatile organics (water and soil) 3585, 5021, 5030BB, 5031, 5032, 5035
SW8270C/SW8270 Semivolatile organics (water and soil) 3510C, 3520C, 3535, 3540C, SW3541,
C-SIM 3545, 3550B
SW8290 Dioxins/Furans See analytical method
TO-15 Volatile organics (air) See analytical method

7-2
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8.0 Data Management, Reporting, and
Assessment

8.1 Data Management and Archival

CH2M HILL will have a system for maintaining, controlling, and archiving field records
and will require that the primary laboratories maintain a similar system for laboratory
records. This system will facilitate retrieval of any documentation that affects reported
analytical results.

All raw data will be maintained on file in the laboratory, and will be available upon request.
Complete documentation of sample preparation and analysis and associated QC
information will be maintained in a manner that allows easy retrieval in the event that
additional information is required. The following minimum documentation should be kept
for each project:

e Original work order, COC records, and other pertinent documents received with the
samples

Records of communication between the laboratory, field, and the client

Any associated corrective action reports

Laboratory data reports

Laboratory log books and all raw sample preparation and analytical data

Electronic data and all pertinent SOPs

Field records to be retained as a minimum shall include correspondence, COC records, field
notes, field equipment performance records, maintenance logs, field procedures, corrective
action reports, field personnel files, and project-related reports.

Field and laboratory record retention will be for a period of 10 years minimum after data
acquisition.

8.2 Laboratory Data Reduction, Review, and Reporting

8.2.1 Data Reduction and Review

Data reduction will be done manually or using appropriate application software.
Quantitation procedures specified for each method must be followed. If data reduction is
done manually, the documentation must include the formulas used. Any application
software used for data reduction must have been previously checked for accuracy.
Documentation on the software must be maintained on file in the laboratory. All
documentation of data reduction must allow recreation of the calculations.

All data will undergo two levels of review at the laboratory prior to release. The analyst
performing the tests shall initially review 100 percent of the data. After the analyst’s review

ANC\CTS239.D0C\071350001 81



DATA MANAGEMENT, REPORTING, AND ASSESSMENT

has been completed, 100 percent of the data shall be reviewed independently by a senior
analyst or by the section supervisor for accuracy, compliance with calibration and QC
requirements, holding time compliance, and for completeness. Analyte identification and
quantitation must be verified. Calibration and QC results will be compared with the
applicable control limits. Reporting limits should be reviewed to make sure they meet the
project objectives. Results of multiple dilutions should be reviewed for consistency. Any
discrepancies must be resolved and corrected. Laboratory qualifiers will be applied when
there are nonconformances that could potentially affect data usability. These qualifiers must
be properly defined as part of the deliverables. All issues that are relevant to the quality of
the data must be addressed in a case narrative. A final data review will be conducted by the
Laboratory Manager or Client Services representative to ensure that all required analyses
were performed on all samples, and that all documentation is complete. Data review
performed by the laboratory personnel must be documented.

The hardcopy and electronic laboratory reports for all samples and analyses will contain the
information necessary to perform data evaluation.

Two types of reporting deliverables will be required for this project. Following is a brief
synopsis of when it is appropriate to use each deliverable:

Level 3 Appropriate for investigative, confirmatory, or closure results. Critical project
decisions may be made using these data.

Level 4 Appropriate for investigative, confirmatory, or closure results. Critical
decisions may be made using these data and will be used for projects that
require a high degree of confidence in the accuracy of the data.

8.2.2 Hardcopy Deliverables

Hardcopy deliverables, in summary format, containing the necessary information to
perform data evaluation/data validation are required. Reporting formats similar to those
specified in the latest versions of USEPA Contract Laboratory Program Statements of Work
for Organics, Inorganics and Dioxin/Furan Analyses are preferred (USEPA 1999, 2002,
2005). The laboratory data report will be organized in a format that facilitates identification
and retrieval of data. Alternate reporting formats require approval from the Program or
Project Chemist.

A Level 3 will include, at a minimum (when applicable):

e Cover letter complete with:

— Title of report and laboratory unique report identification (Sample Delivery Group
Number).

— Project name and location.

— Name and location of laboratory and second-site or subcontracted laboratory.

— Client name and address.

— Statement of authenticity and official signature and title of person authorizing report
release.

e Table of contents.
e Summary of samples received that correlates field sample IDs with the laboratory IDs.
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

Laboratory qualifier flags and definitions.

Field identification number.

Sample matrix.

Sample collection date.

Date received.

Date prepared.

Date analyzed (and time of analysis if the holding time is less than or equal to 48 hours).

Preparation and analytical methods.

Preparation, analysis or other batch reference numbers.

Analyte name.

Result for each analyte (dry-weight basis for soils).

Percent solids results for soil samples.

Data qualifiers, if used.

Dilution factor (provide both diluted and undiluted results when available).

Sample-specific reporting limit adjusted for sample size, dilution/concentration.

Sample-specific MDL adjusted for sample size, dilution/concentration (when project

objectives require reporting less than the reporting limit).

Units.

Case Narrative that contains a table summarizing samples received, providing

correlation between field sample identification and laboratory identification numbers,

and analytical test methods performed.

— If a second-site or subcontracted laboratory was used, the table should show which
analytical test methods were performed by each laboratory.

— Samples that were received but not analyzed should be identified.

— Any holding time, calibration, or QC deviations should be noted.

— Corrective actions taken by the laboratory in connection with these deviations
should be discussed.

— The case narrative should also discuss any other information, such as sample
temperature outside acceptable range, presence of air bubbles in volatile organic
compounds (VOC) sample containers, presence of multiple sample phases or other
visible signs of sample non-homogeneity, that could potentially affect the quality of
the data.

Surrogate percent recoveries. Associated quality control limits must also be provided.
MS/MSD and LCS/LCSD spike concentrations, native sample results, spiked sample
results, percent recoveries, and RPD. Associated quality control limits must also be
provided.

Method blank results.

Analytical batch reference number that cross references samples to quality control
sample analyses.

Executed chain of custody and sample receipt checklist.

Analytical sequence or laboratory run log that contains sufficient information to
correlate samples reported in the summary results to the associated method quality
control information, such as initial and continuing calibration analyses.

Confirmation results.

Calibration blank results for inorganic analyses (required in hardcopy format only).
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e ICP interference check sample true and measured concentrations and percent recoveries

(required in hardcopy format only).

Method of standard addition results (if applicable; required in hardcopy format only).

Post-digestion spike recoveries (if applicable; required in hardcopy format only).

Serial Dilution results (if applicable; required in hardcopy format only).

Internal standard recovery and retention time information, as applicable.

Initial calibration summary, including standard concentrations, response factors,

average response factors, RSDs or correlation coefficients, and calibration plots or

equations, if applicable (required in hardcopy format only).

e Initial and continuing calibration verification summaries, including expected and
recovered concentrations and percent differences (required in hardcopy format only).

e Instrument tuning and mass calibration information for gas chromatography/mass
spectrometry and ICP/mass spectrometry analyses.

e Chromatograms for Alaska methods AK101 and AK102/AK103.

¢ Any other method-specific quality control sample results.

A Level 4 report will include all elements outlined above for the Level 3 report format and
all of the associated raw data. It is imperative that the chromatographic and other
instrument data be supplied in a scale that facilitates review from hardcopy. Sufficient
“blow ups” of complex areas of sample chromatograms will be provided. Additional
information to be supplied will include:

e Sample preparation logs that include the following information:

— DPreparation start and end times.
— Beginning and ending temperatures of water baths and digestion blocks.

e Example calculation for obtaining numerical results from at least one sample for each
matrix analyzed (provide algorithm).

— Reconstructed total ion chromatograms or selected ion current profiles for each
sample (or blank) analyzed and mass spectra(s) for each compound identified
including;:

— Raw compound spectra.

— Enhanced or background spectra.

— Laboratory-generated library spectra (for tentatively identified compounds provide
the reference mass spectra(s) from software spectra library.

¢ Jon ratio information for dioxin/furan methods.

8.2.3 Electronic Deliverables

Concurrent with the submittal of the hardcopy deliverables, the laboratory shall deliver
electronic data in the CH2M HILL LabSpec? format as defined in the project-specific
Laboratory Statement of Work.. There shall be no discrepancies between the hardcopy
reports and the electronic reports.

All raw data will be maintained on file in the laboratory and will be available on request by
project management. Complete documentation of sample preparation and analysis and
associated quality control information will be maintained in a manner that allows easy
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retrieval in the event that additional validation or information is required. All data
generated using gas chromatography/mass spectrometry must be maintained on magnetic
tapes and will be made available to CH2M HILL upon request. All documentation must be
retained for a minimum of 10 years after data acquisition.

The primary responsibility for the implementation of these procedures within the laboratory
will reside with the Laboratory Manager or equivalent. The Laboratory Manager will
approve laboratory reports before transferring the information to the client.

8.3 Data Validation and Verification

The analytical results of the data collection effort will be validated by CH2M HILL. There
will be two levels of validation employed for the program that correspond to the reports
described in Section 8.2.2. Level 3 may be performed by the Project Chemist or other
program team members. Level 4 validation will always be performed by the Project Chemist
or his/her designee.

Level 3 Verification that samples were analyzed for the methods requested and
review of the data for outliers and anomalies. Verification that samples were
analyzed for the methods requested, review of the laboratory case narrative
for events in the laboratory that affect the accuracy or precision of the data,
review of quality control indicator data and a “reasonableness” review of the
data. Validation of the analytical data as described below without review of
any raw data or analyte verification.

Level 4 Validation of the analytical data will be performed as described below,
including review of the analytical raw data.

Level 3 and 4 Validation Procedures

Personnel involved in the data validation function will be independent of any data
generation effort. The Project Chemist will have responsibility for oversight of the data
validation effort. Data validation will be carried out when the data packages are received
from the laboratory. The frequency of Level IIl and Level IV data validation is site-wide, not
per individual sub area. It will be performed on an analytical batch basis using the summary
results of calibration and laboratory quality control, as well as those of the associated field
samples. Data packages will be reviewed for all constituents of concern. Level III data
validation will be performed on 90 percent of the data by method and matrix and
procedures will include:

e Areview of the data set narrative to identify any issues that the lab reported in the data
deliverable;

e A check of sample integrity (sample collection, preservation, and holding times);

¢ An evaluation of basic QC measurements used to assess the accuracy, precision and
representativeness of data including QC blanks, LCS/LCSD, MS/MSD, surrogate
recovery when applicable, and field or laboratory duplicate results.

e Areview of sample results, target compound lists, and detection limits to verify that
project analytical requirements are met.

e Initiation of corrective actions, as necessary, based on the data review findings.
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e Verification that hardcopy results match electronic deliverable results.

¢ Qualification of the data using appropriate qualifier flags, as necessary, to reflect data
usability limitations.

e Evaluation of calibration and quality control summary results against the project
requirements.

e Other method specific QC requirements

Level 4 validation will be performed on 10 percent of the data by method and matrix and
will include

e Review of sample chromatograms

e Verification of analyte identification

e Calculations for at least 10 percent of the data which will include back-calculating from
the initial and continuing calibrations to confirm the result reported.

The data review process will be patterned after the USEPA Contract Laboratory National
Functional Guidelines for Organic Data Review (EPA, 1999), National Functional Guidelines for
Inorganic Data Review (EPA, 2002), and National Functional Guidelines for Chlorinated
Dioxin/Furan Data Review (EPA, 2005), substituting the QC requirements specified in this
QAPP for those specified in the Guidelines. The flagging criteria in Tables 8-1 through 8-4
will be used. The qualifier flags are defined in Table 8-5.

Qualifier flags, if required, will be applied to the electronic sample results. If multiple flags
are required for a result, the most severe flag will be applied to the electronic result. The
hierarchy of flags from the most severe to the least severe will be as follows: R, U, U], J-, J+
and J.
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TABLE 8-1

Data Qualifying Conventions — Methods SW6010B, SW6020, SW7000

Quality Control Check

Evaluation

Flag

Samples Affected

Holding Time

Holding time exceeded for extraction, digestion or
analysis by less than a factor of two

Holding time exceeded for digestion or analysis by a
factor of two

J- positive results, UJ non-detects

J- positive results; R non-detects

Sample

Sample Preservation

Sample not preserved (If sample preservation was
not done in the field but was performed at the
laboratory upon sample receipt, no flagging is
required)

J positive results; UJ non-detects

Sample

MS Tuning Sample (SW6020)

RSD >5% for at least four replicate analyses;
resolution >0.9 amu at 10% peak height; mass
calibration >0.1 amu from true value

R all results

All associated samples in
analysis batch

Initial Calibration (Multi-Point
only)

Correlation Coefficient < 0.995

J positive results; R non-detects

All associated samples in
analysis batch

Calibration Verification (ICV %R >UCL J+ positive results All associated samples in
and CCV) analysis batch

%R < LCL J- positive results, UJ non-detects
Low Level Calibration Check %R >UCL J+ positive results All associated samples in
Standard (at or below RL) analysis batch

%R < LCL J- positive results, UJ non-detects
Laboratory Control Sample %R > UCL J+ positive results All samples in preparation
(LCS) batch

%R < LCL J- positive results, UJ non-detects

%R < 30%

J- positive results, R non-detects

Interference Check Sample
(ICS)

%R >UCL
%R < LCL

J+ positive results

J- positive results, UJ non-detects

All samples in preparation
batch

Internal Standards (SW6020)

Intensity must be within 30-120% of intensity of IS in
the initial calibration

R all results

Associated analytes in sample
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TABLE 8-1

Data Qualifying Conventions — Methods SW6010B, SW6020, SW7000

Quality Control Check

Evaluation

Flag

Samples Affected

Method Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank concentration

All samples in preparation
batch or analytical batch,
whichever one applies,
associated with method blank

Calibration Blank

Analyte(s) detected >MDL

U positive sample results < 5x
highest blank concentration

All samples in preparation
batch or analytical batch,
whichever one applies,
associated with calibration
blank

Equipment Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank

All samples, same site, matrix
and date (water) or all
samples, same site, matrix
(soil) associated with
equipment blank

Matrix Spikes %R > UCL J+ positive results Matrix spike analytes parent.
%R < LCL J- positive results, UJ non-detects
%R < 10% J- positive results, R non-detects None
RPD > UCL J positive results
Sample concentration >4x spike concentration None, note problem in data
validation report
Dilution Test If concentration is >25 times MDL and % difference J positive results if no passing post-  Associated analyte in the

>10% digestion spike or recovery test sample if post digestion spike
not performed.
Post Digestion Spike/Recovery %R >UCL J+ positive results All samples in digestion batch
Test (SW6010B and SW6020) if MSA not performed from
%R < LCL J- positive results, UJ non-detects same site as parent sample
Recovery Test (SW7000) %R >UCL J+ positive results All samples in digestion batch
if MSA not performed from
%R < LCL J- positive results, UJ non-detects same site as parent sample
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TABLE 8-1
Data Qualifying Conventions — Methods SW6010B, SW6020, SW7000

Quality Control Check Evaluation Flag Samples Affected

Field duplicates Both sample results =2RL, and RPD > 25% for water  J positive results Normal and field duplicate
or 35% for soil

One sample detected =RL and one sample non- J positive result, UJ non-detect Normal and field duplicate
detect, difference > 2xRL for water or >4xRL for soil

Ml triplicates RSD < 30% J positive result, UJ non-detect Normal, duplicate, and
triplicate
MSA (SW7000 Methods) for R <0.995 J positive results; UJ non-detects Sample

samples where post-digestion
spike (performed as a result of
unacceptable serial dilution)
fails

%R = Percent recovery

CCV = Continuing calibration verification
ICS = interference check sample
ICV = Initial calibration verification
IS = internal standard

LCL = Lower control limit

LCS = laboratory control sample
MDL = Method detection limit

MSA = Method of standard additions
RL = reporting limit

RPD = Relative percent difference
UCL = Upper control limit
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TABLE 8-2

Data Qualifying Conventions — Methods AK101, AK102/AK103, NW EPH/VPH, SW8081A, SW8082, SW8151A, SW8321, SW8330

Quality Control Check

Evaluation

Flag

Samples Affected

Holding Time

Holding time exceeded for extraction or analysis by

less than a factor of two

Holding time exceeded by a factor of two

J- positive results; UJ non-detects

J- positive results; R non-detects

Sample

Temperature

>6°C

J- positive results ; UJ non-detects

All samples in same cooler

Breakdown Check (Endrin and

DDT, Method SW8081)

Degradation = 15% for each analyte

J positive results ; UJ non-detects

All associated samples in analysis
batch

Initial Calibration

SW8081A, SW8082, SW8151A, SW8321, SW8330:

%RSD >20.0% and calibration curve not used,

OR _calibration curve used, but with correlation

coefficient <0.995

OR calibration curve used but with coefficient of

correlation or determination < 0.99

AK101, AK102/AK103, NW EPH/VPH: %RSD

>25%

J positive results ; UJ non-detects

All associated samples in analysis
batch

Second Source Calibration
Verification

%drift > UCL
%drift <LCL

J+ positive results

J- positive results, UJ non-detects

All associated samples in analysis
batch

Continuing Calibration
Verification (ICV and CCV)

%drift > UCL
%drift < LCL

J+ positive results

J- positive results, UJ non-detects

All associated samples in analysis
batch

Laboratory Control Sample

%R > UCL

%R < LCL
%R < 10%

J+ positive results

J- positive results, UJ non-detects

J- positive results, R non-detects

All samples in preparation batch

Method Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank

All samples in preparation batch or
analytical batch, whichever one
applies, associated with method
blank or calibration blank
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TABLE 8-2

Data Qualifying Conventions — Methods AK101, AK102/AK103, NW EPH/VPH, SW8081A, SW8082, SW8151A, SW8321, SW8330

Quality Control Check

Evaluation

Flag

Samples Affected

Equipment Blank and Trip
Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank concentration

All samples, same site, matrix and
date (water) or all samples, same
site, matrix (soil) associated with
equipment blank or all samples
shipped in the same cooler as the
trip blank

Matrix Spikes %R > UCL J+ positive results Matrix spike analytes parent.
%R < LCL J- positive results, UJ non-detects
%R < 10% J- positive results, R non-detects
RPD > UCL J positive results
Sample concentration > 4x spike concentration None, note problem in data None
validation report
Surrogates Surrogate with %R > UCL J+ positive results All analytes in same fraction in

(for SW8081A, flag for TCMX
only; for SW8082, flag for
DCBP only)

Surrogate with %R < LCL but not <10%

Any surrogate with %R <10%

J- positive results; UJ non-detects

J- positive results; R non-detects

sample

Field duplicates

Both sample results =2RL, and RPD > 25% for water
or 35% for soil

One sample detected =RL and one sample non-
detect, difference > 2xRL for water or >4xRL for soil

J positive results

J positive result; UJ non-detect

Normal and field duplicate

Normal and field duplicate

Ml triplicates RSD < 30% J positive result, UJ non-detect Normal, duplicate, and triplicate
Retention Time Analyte not within established retention time window R all results Sample
Confirmation RPD between primary and confirmation results > J positive results Sample

40%
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TABLE 8-2
Data Qualifying Conventions — Methods AK101, AK102/AK103, NW EPH/VPH, SW8081A, SW8082, SW8151A, SW8321, SW8330

Quality Control Check Evaluation Flag Samples Affected

For methods requiring confirmation, the qualification applies to primary analysis results (either of the two columns/detectors may be designated as the primary
column/detector).

Qualifier may not apply in cases where a surrogate coelutes with a non-target analyte.

Qualifier may not apply in cases where low surrogate or matrix spike recoveries are due to sample dilution.

%R = Percent recovery

CCV = Continuing calibration verification
ICV = Initial calibration verification

LCL = Lower control limit

LCS = laboratory control sample

MDL = Method detection limit

RL = reporting limit

RPD = Relative percent difference

UCL = Upper control limit
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

TABLE 8-3

Data Qualifying Conventions —-Methods SW8260B, SW8270, SW8270C-SIM

Quality Control Check Evaluation Flag Samples Affected
Holding Time Holding time exceeded for extraction or analysis by J- positive results; UJ non-detects Sample
less than a factor of two
Holding time exceeded by a factor of two J- positive results; R non-detects
Temperature > 6°C J- positive results ; UJ non-detects All samples in same cooler

Sample Integrity (SW8260)

Bubbles in VOA vial >4 inch used for analysis

J- positive results ; UJ non-detects

Sample

GC/MS Tune Standard

lon abundance method-specific criteria not met

R all results

All associated samples in analysis
batch

Initial Calibration

SPCCs: Average RF <0.030° (SW8260B), <0.050
(SW8270C)

CCCs: %RSD for RFs >30% (SW8260 and
SW8270C)

%RSD >15% for non-CCC compounds

OR _calibration curve used, but with correlation
coefficient <0.995

OR calibration curve used but with coefficient of
correlation or determination < 0.99

J positive results ; UJ non-detects

J positive results ; UJ non-detects

J positive results ; UJ non-detects

All associated samples in analysis
batch

Second Source Calibration
Verification

Y%drift >UCL
%drift <LCL

High Bias: J+ positive results

Low Bias: J- positive results, UJ
non-detects

All associated samples in analysis
batch

Calibration Verification (ICV
and CCV)

SPCCs: Average RF <0.030% (SW8260B), <0.050
(SW8270C)

CCCs: %D +20% (SW8260 and SW8270)
All non-CCC analytes %D >UCL
All non-CCC analytes %D <LCL

J positive results ; UJ non-detects

J positive results ; UJ non-detects
J+ positive results

J- positive results, UJ non-detects

All associated samples in analysis
batch
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

TABLE 8-3

Data Qualifying Conventions —-Methods SW8260B, SW8270, SW8270C-SIM

Quality Control Check

Evaluation

Flag

Samples Affected

Laboratory Control Sample

%R > UCL

%R < LCL
%R < 10%

J+ positive results

J- positive results, UJ non-detects

J- positive results, R non-detects

All samples in preparation batch

Method Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank concentration (10x
for common lab contaminants®)

All samples in preparation batch or
analytical batch, whichever one
applies, associated with method
blank or calibration blank

Equipment Blank and Trip
Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank concentration (10x
for common lab contaminantsb)

All samples, same site, matrix and
date (water) or all samples, same
site, matrix (soil) associated with
equipment blank or all samples
shipped in the same cooler as the
trip blank

Matrix Spikes %R > UCL J+ positive results Matrix spike analytes parent
sample.
%R < LCL J- positive results, UJ non-detects
%R < 10% J- positive results, R non-detects
RPD > UCL J positive results
Sample concentration > 4x spike concentration None, note problem in data None
validation report
Surrogates Surrogate with %R > UCL J+ positive results All analytes in same fraction in

(for Method SW8270C - flags
are not applied unless more
than one surrogate per fraction
is outside of criteria)

Surrogate with %R < LCL but not <10%

Any surrogate with %R <10%

J- positive results; UJ non-detects

J- positive results; R non-detects

sample

Internal Standards

8-14

Area >UCL
Area <LCL

J- positive results; UJ non-detects

J+ positive results

Associated analytes in sample
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

TABLE 8-3
Data Qualifying Conventions —-Methods SW8260B, SW8270, SW8270C-SIM

Quality Control Check Evaluation Flag Samples Affected

Field duplicates Both sample results =2RL, and RPD > 25% for water  J positive results Normal and field duplicate
or 35% for soil

One sample detected =RL and one sample non- J positive result; UJ non-detect Normal and field duplicate
detect, difference > 2xRL for water or >4xRL for soil

Ml triplicates RSD < 30% J positive result, UJ non-detect Normal, duplicate, and triplicate

& SW8260B: RF = 0.1 for chloromethane, bromoform, and 1,1-dichloroethane

® Common lab contaminants are methylene chloride, acetone, and 2-butanone for SW8260B and all phthalates for SW8270C
Qualifier may not apply in cases where a surrogate coelutes with a non-target analyte.

Qualifier may not apply in cases where low surrogate or matrix spike recoveries are due to sample dilution.

%R = Percent recovery

CCV = Continuing calibration verification
ICV = Initial calibration verification

LCL = Lower control limit

LCS = laboratory control sample

MDL = Method detection limit

RL = reporting limit

RPD = Relative percent difference

UCL = Upper control limit
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

TABLE 8-4

Data Qualifying Conventions — Method SW8290

Quality Control Check

Evaluation

Flag

Samples Affected

Holding Time

Holding time exceeded for extraction or analysis by
less than a factor of two

Holding time exceeded by a factor of two

J- positive results; UJ non-detects

J- positive results; R non-detects

Sample

Tune Standard Mass of 380.9760 is not within = 5 ppm of required R all results All associated samples in analysis
value batch
GC Column Performance Peak separation between 2,3,7,8-TCDD and other R all results All associated samples in analysis

Check

TCDD isomers valley >25%

batch

Initial Calibration

%RSD >20% for 17 unlabeled standards
%RSD >30% for the 9 labeled IS

J positive results ; R non-detects

All associated samples in analysis
batch

Routine and Ending Calibration
Verification

%RSD >UCL for 17 unlabeled standards from mean
RF from initial calibration

%RSD >UCL for the 9 labeled IS from mean RF
from initial calibration

J+ positive results

J- positive results, UJ non-detects

All associated samples in analysis
batch

Laboratory Control Sample

%R > UCL

%R < LCL
%R < 10%

J+ positive results

J- positive results, UJ non-detects

J- positive results, R non-detects

All samples in preparation batch

Method Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank concentration

All samples in preparation batch or
analytical batch, whichever one
applies, associated with method
blank or calibration blank

Equipment Blank

Analyte(s) detected > MDL

U positive sample results < 5x
highest blank concentration

All samples, same site, matrix and
date (water) or all samples, same
site, matrix (soil) associated with
equipment blank

Internal Standards

%R within 40 — 135% prior to dilution

J positive results; UJ non-detects

Associated analytes in sample

S/N Ratio

S/N ratio <10 for all target analyte ions

J positive results

Associated analytes in sample
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

TABLE 8-4
Data Qualifying Conventions — Method SW8290

Quality Control Check Evaluation Flag Samples Affected
Matrix Spikes %R > UCL J+ positive results Matrix spike analytes parent.
%R < LCL J- positive results, UJ non-detects
%R < 10% J- positive results, R non-detects
RPD > UCL J positive results
Sample concentration >4x spike concentration None, note problem in data None

validation report

Laboratory Duplicate RPD > UCL J positive results Sample

Field duplicates Both sample results =2RL, and RPD > 25% for water  J positive results Normal and field duplicate
or 35% for soil

One sample detected =RL and one sample non- J positive result; UJ non-detect Normal and field duplicate
detect, difference > 2xRL for water or >4xRL for soil

Ml triplicates RSD < 30% J positive result, UJ non-detect Normal, duplicate, and triplicate

Qualifier may not apply in cases where a surrogate coelutes with a non-target analyte.
Qualifier may not apply in cases where low surrogate or matrix spike recoveries are due to sample dilution

%R = Percent recovery

CCV = Continuing calibration verification
ICV = Initial calibration verification

LCL = Lower control limit

LCS = laboratory control sample

MDL = Method detection limit

RL = reporting limit

RPD = Relative percent difference

UCL = Upper control limit
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DATA MANAGEMENT, REPORTING, AND ASSESSMENT

TABLE 8-5

Qualifier Flag Definitions

J
J+
J-

uJ

Analyte was present but reported value may not be accurate or precise.
Analyte was present but reported value may be biased high.

Analyte was present but reported value may be biased low.

This result has been rejected.

This analyte was analyzed for but not detected at the specified detection limit.

The analyte was not detected above the detection limit objective. However, the reported detection
limit is approximate and may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample
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9.0 Performance Evaluations and Audits

9.1 Laboratory Approval

Prior to project startup, each laboratory will be required to submit USACE documentation
that includes the following;:

e USACE Self-Declaration Form
e RLs and MDLs for all methods to be performed under the project
e QC limits for all methods to be performed under the project

e Results from last three performance evaluation studies.

9.2 Performance Evaluations

Performance evaluations (PE) of the primary laboratories using performance evaluation
samples will be done exclusively by USACE at a frequency decided by USACE. This will
happen early in the project so we a second PE sample can be ordered in case of a failure.

Performance audits quantitatively assess the data produced by a measurement system.

A performance audit involves submitting project-specific PE samples for analysis for each
analytical method used in the project. The project-specific PE samples are selected to reflect
the expected range of concentrations for the sampling program. The performance audit
answers questions about whether the measurement system is operating within control limits
and whether the data produced meet the analytical QA specifications.

The project-specific PE samples are made to look as similar to field samples as possible and
are submitted as part of a field sample shipment so that the laboratory is unable to
distinguish between them and project samples. This approach ensures unbiased sample
analysis and reporting by the laboratory.

The critical elements for review of PE sample results include (1) correct identification and
quantitation of the PE sample analytes, (2) accurate and complete reporting of the results,
and (3) measurement system operation within established control limits for precision and
accuracy.

The concentrations reported for the PE samples shall be compared to the known or expected
concentrations spiked in the samples. The percent recovery shall be calculated and the
results assessed according to the accuracy criteria for the values from the PE sample
provider. If the accuracy criteria are not met, the cause of the discrepancy shall be
investigated and a second PE sample shall be submitted. If a second PE sample does not
meet accuracy criteria, an audit of the laboratory may be performed. Also, a secondary
laboratory may be used until acceptable corrective action is implemented and a PE sample
meeting criteria for the specific method in question is submitted.
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PERFORMANCE EVALUATIONS AND AUDITS

9.3 External Audits

USACE, ADEC and CH2M HILL reserve the right to conduct announced and unannounced
audits of the field operations and of the primary laboratories during any stage of the project.

9.4 Internal Audits

Annual audits of the laboratory shall be conducted by the laboratory’s Quality Assurance
Officer (QAO). The audits shall verify, at a minimum, that written standard operating
procedures are being followed; standards are traceable to certified sources; documentation
is complete; data review is being done effectively and is properly documented; and data
reporting, including electronic and manual data transfer, is accurate and complete. All audit
findings shall be documented in QA reports to management. Necessary corrective actions
shall be taken within a reasonable time frame. The QAO shall verify that such actions are
effective and complete and shall document their implementation in an audit closeout report
to management.
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10.0 Preventive Maintenance

The primary objective of a preventive maintenance program is to promote the timely and
effective completion of a measurement effort. The maintenance program should be designed
to minimize the downtime of crucial sampling and/or analytical equipment due to expected
or unexpected component failure. In implementing this program, efforts should be focused
in the following primary areas:

e Establishment of maintenance responsibilities

e Establishment of maintenance schedules for major and/or critical instrumentation and
apparatus

e Establishment of an adequate inventory of critical spare parts and equipment.

10.1 Maintenance Responsibilities

Maintenance of laboratory instruments is the responsibility of the participating laboratory.
Generally, the laboratory manager or supervisor of a laboratory is responsible for the
instruments in his or her work area. This responsible person will establish maintenance
procedures and schedules for each instrument.

Maintenance responsibilities for field equipment are assigned to the field team leader for
specific sampling tasks. However, the field team using the equipment is responsible for
checking the status of the equipment prior to use and reporting any problems encountered.
The field team is also responsible for ensuring that critical spare parts are included as part of
the field equipment checklist. Non-operational field equipment should be removed from
service and a replacement obtained.

All field instruments will be properly protected against inclement weather conditions
during the field investigation.

10.2 Maintenance Schedules

The effectiveness of any maintenance program depends to a large extent on adherence to
specific maintenance schedules for each piece of equipment. Other maintenance activities
are conducted on an as-needed basis. Manufacturers' recommendations should provide the
primary basis for establishing maintenance schedules. Manufacturers' service contracts may
be used for implementing the scheduled maintenance.

Each analytical instrument should be assigned an instrument logbook. All maintenance
activities will be documented in this logbook. The information to be entered includes:

e Date of service
e Person performing service
e Type of service performed and reason for service
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PREVENTIVE MAINTENANCE

e Replacement parts installed (if appropriate)
e Date of next scheduled service
¢ Any other useful information

10.3 Spare Parts

In addition to a schedule for maintenance activities, an adequate inventory of spare parts is
required to minimize equipment downtime. The inventory includes those parts and
supplies that:

e Are subject to frequent failure
e Have limited useful lifetimes
e Cannot be obtained in a timely manner should failure occur

Field managers and the respective laboratory managers are responsible for maintaining an
adequate inventory of spare parts. In addition to spare parts and supply inventories, an in-
house source of backup equipment and instrumentation should be available.
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11.0 Data Assessment

11.1 Data Quality Assurance

All data generated for this project will be evaluated according to the procedures discussed
in Section 8.3, using the QA acceptance criteria specified in Tables 5-13 through 5-37.
Limitations on data usability will be assigned, if appropriate, as a result of the data
verification and review process described in Section 8.3.

11.2 Reconciliation with Data Quality Objectives

The project includes multiple investigation areas. The data for each investigation area will
be evaluated against the project DQOs. The data generated will be compared against the
most stringent ADEC Screening Level. If no ADEC screening level is available, the data are
compared against EPA Region VI Screening Levels. For analytes where the RL exceeds the
ADEC and EPA Region VI Screening Levels, the risk will be assessed using one-half the RL.
For analytes that do not have an ADEC or EPA Region VI Screening Level, the result will be
evaluated to assess whether it falls within historical detection levels.

Site-specific preliminary remediation goals have not yet been prepared. Analytical data will
be used to calculate baseline risk following ADEC and EPA guidance. If risk is identified,
site-specific remediation goals will be developed. Statistical data analysis consistent with
the approaches recommended in the USEPA Guidance for Data Quality Assessment, Practical
Methods for Data Analysis (EPA, 1998b), will be performed when appropriate to achieve the
objectives being sought in a particular investigation area.
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12.0 Corrective Action

Corrective action may be required as a result of deviations from field and/or analytical
procedures. Deficiencies identified in audits and data quality assessments may also call for
corrective action.

The QAPP has specified specific corrective action to be taken when deviations from
calibration and QC acceptance criteria occur. These are listed in Tables 5-31 through 5-37.
The type of action to be taken in other situations would require judgment on the part of
somebody directly involved with the situation. There should be a mechanism in place in the
laboratory to allow for supervisory review of all deviations or deficiencies. A corrective
action reporting system that requires immediate documentation of deviations or deficiencies
and for supervisory review of the actions taken to correct them should be established. The
corrective action report should include as a minimum:

e The type of deviation or deficiency

e The date of occurrence

e The impact of the deviation or deficiency, such as samples affected
e The corrective action taken

The only time that a corrective action report may be waived is when a deviation or
deficiency is immediately corrected and its impact is precluded. An example would be an
unacceptable initial calibration that is repeated before samples are analyzed.

Each corrective action report must be reviewed and approved by a person of authority, such
as the field team leader or laboratory supervisor. Corrective action reports that could
potentially affect data quality must be brought to the attention of the CH2M HILL Project
Chemist. Disposition of the reports will be the responsibility of the Project Chemist. The
Project Manager may be notified about a particular report at the Project Chemist’s
discretion. Copies of corrective action reports must be maintained in the project files.
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13.0  Quality Assurance Deliverables

The items listed below will be submitted by CH2M HILL to USACE and/or ADEC.

13.1 Data Quality Report

The results of the data verification and review will be summarized in a Data Quality Report
(DQR), which will be prepared by CH2M HILL and submitted to the USACE. The purpose
of the DQR is to succinctly convey the overall results of the QA /QC effort to the reader. The
number, matrices, and types of samples that were collected as well as the tests that were
performed will be discussed. The major findings of the data assessment effort and their
potential effects on the sensitivity, accuracy, precision, representativeness, completeness,
and comparability of the project sample data will be discussed. Summary analytical data
tables with associated data qualification flags, and a complete sample summary table with
location information for each sample, will be provided in the hard copy.

13.2 Alaska Department of Environmental Conservation-
Required Laboratory Checklists

The Alaska Department of Environmental Conservation (ADEC) Division of Spill
Prevention and Response Contaminated Sites Program laboratory checklists will be filled
out by the data validator per laboratory analytical data package and submitted to USACE
and ADEC with the draft/final reports.

13.3 Electronic Deliverables

The results for laboratory data will be delivered to USACE and ADEC in Corps of Engineers
Loading Tool (COELT) electronic deliverable format 1.2a. The COELT will be generated by
CH2M HILL following data validation.

Summary analytical data tables with associated data qualification flags, and a complete
sample summary table with location information for each sample, will be provided in the
electronic deliverables.
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Taku Gardens Geophysical Survey Work Plan

US Army Corps . . .
of Engir‘n’eers@p Cold Regions Research and Engineering
Dovolopmont Camtor Laboratory

Cold Regions Research
and Engineering Laboratory

OBJECTIVE:

The objective of this geophysical survey is to determine locations and depths of buried
debris at the Taku Gardens Housing Area.

Five priority areas were identified specifically by a team of Army, State of Alaska, and
US EPA personnel for rapid geophysical investigation (Table 1, Figure 1). Other areas
will be investigated subsequent to the initial investigation of the five priority areas.

Priority Grid Data Need Expected Outcome Expected Previous
Number Field Date | Geophysic
S
1 GRID 1 | Determine if buried Define northern March- 2004
(New material is located in boundary of April 2007
Area J) | the fenced areas of Communications Site;
the SAS building. determine if items from
Historic activities previous activities were

indicate that various disposed of at or near
garrison barracks and | the SAS building.
facility were located in

this area.
2 GRID 2 Determine if buried Define western March- 2004
(Western | material is located boundary of April 2007
portion of | near the existing communication Site;
new family housing determine if items from
Area F) | quarters adjacent to previous activities were
the Communication disposed of at or near
Site adjacent family housing.

3 GRID 3 | Determine extent of Delineate extend of March- 2004,
(East buried drums and drums that are buried at | April 2007 | limited 2006
part of other debris that have | or near this location.
new been discovered Drums that were
Area F) | around Building 48 removed in 2006

and 49 contained various waste

items, and drums that
remain could potentially
pose a risk to
groundwater.
Information will be used
to remove, to the extent
practicable, the
remaining drums in this
area.
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Draft

4 GRID 4 | Determine if buried Define northwest March- 2004
(West material is located in boundary of the April 2007
portion | the northern drainage | Communication Site;
of Area | area adjacentto determine if items from
C) nearby existing family | previous activities were
housing quarters. disposed of at or near
adjacent occupied family
housing.
5 GRID 5 | Determine if buried Define northeast March- 2004,
(new material is located in boundary of the April 2007 | limited 2006
Area |12) | the eastern, unfenced | Communication Site.
portion of the site, just
west of the PX gas
station (line may not
be an exact square)

* The soil berm will be completed after snowmelt.
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Geophysical Priority Areas
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Figure 1. Priority areas identified at February 28, 2007 FFA meeting.

BACKGROUND:
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CRREL conducted a limited pre-construction geophysical survey in October 2003 using
electromagnetic induction with an EM61 instrument manufactured by Geonics Limited.
The areas surveyed in 2003 were based on locations of debris piles in aerial photographs
from 1948 through 1957 and were confined to cleared areas on this formerly wooded site.
Numerous metallic anomalies were detected during this survey within a cleared area in
the northeastern portion of Taku Gardens (Fig. 2).

In 2004, R&M consultants conducted a pre-construction geophysical survey of the entire
site using a magnetometer and EM31 instrument after trees were removed from the site.
The survey results included a map with polygons indicating areas of numerous magnetic
anomalies (Fig. 3).

In 2006, Sage Earth Sciences performed a geophysical survey on 25 acres of the site
using a magnetometer to determine test pit locations. Ground penetrating radar (GPR)
and EM61 data were collected on 1 acre of the 25 acres to validate the magnetometer
data.

In 2006, test pits at the site encountered buried drums near building 49. The extent of

these drums and associated debris has not been completely delineated. This new
geophysical survey will address this data gap as well as the ones listed in the above table.
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CRREL 2003 EM61 Survey

2003 EM81 data
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Figure 2. 2003 limited EM61 survey results.
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R&M Consultants/Northwest Geophysical
2004 Geophysical Survey
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Figure 3. 2004 geophysical results, magnetometer and EM31.

APPROACH:

We will use a combination of electromagnetic induction (EM61 and EM61-MK2) and
ground-penetrating radar to define the extent and depth of burial of potentially hazardous
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materials. Other geophysical methods will be used as necessary to fully characterize the
extent of buried debris.

Geophysical Methods

Electromagnetics

To detect buried metallic debris we will use EM61 and EM61-MK2 electromagnetic units
manufactured by Geonics LTD, Mississauga, Ontario. They are time-domain metal
detectors that can operate in highly conductive settings where radar techniques are less
effective. The units respond to both ferrous and non-ferrous metal. The EM-61 consists
of a cable attached transmitter assembly and 1 meter sq. coaxial coil antennas while the
EM61-MK2 has 0.5 meter x 1 meter antennas. The vertically separated antennas consist
of a single transmit and two receive coil antennas (vertical magnetic dipoles). The
antennas can be mounted on wheels or a sled and towed behind the operator. Data will
be collected per manufacturer instructions.

The data will be processed to correct the GPS positions, remove external noise, and
correct for drift if necessary. Maps showing contours of the EM61 results will be
provided as soon as possible after data collection.

EM Quality Control

A metal-free area within the site will be designated as the control grid for purposes of
determining daily background levels for the EM61 instrument. The instrument will be
tested at the beginning and end of each day over the same location first by itself, then
with the addition of a 2 Ib iron disk. The readings will be used to adjust the data for
external electromagnetic noise and drift.

Ground-Penetrating Radar

GPR data will be collected in areas identified with the EM61 data as containing buried
metal of concern. The GPR equipment consists of a Geophysical Survey Systems
Incorporated (GSSI) 3000 radar controller with 400 MHz and 200 MHz antennas.

The GPR signal is reflected and diffracted at material interfaces, including the water table
and other stratigraphic changes, with signal amplitude strength determined by the contrast
in relative dielectric permittivity across the interface. The GPR data will provide
information on depth and extent of buried debris.

GPR Quality Control

In order to more accurately determine depth to targets of interest, the dielectric
permittivity of the soils at Taku Gardens could be tested by burying various targets at
known depths and then collecting GPR data at the surface. This test is contingent on the
removal of the current digging ban. If this test is not accomplished, we can assume a
permittivity value based on previous GPR studies from Fort Wainwright with similar
alluvial soils (Arcone and Delaney 1989).
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Survey Methods

Geophysical grid locations will be marked with wooden lath and recorded using a survey
grade Global Positioning System (GPS). The coordinate system and projection for data
will be UTM WGS84 zone 6 unless otherwise specified by the Army.

The geophysical line spacing will be 2 or less meters over the site. In areas where
significant buried anomalies exist, 1 meter or smaller spacing will be used. Each grid
will be surveyed first with the EM61/EM61-MK2. Areas with significant buried metallic
anomalies will then be surveyed with GPR to define the depth of burial and number of
objects.

REFERENCES:
Arcone, Steven A., and Delaney, Allan J., Investigations of dielectric properties of some

frozen materials using cross-borehole radiowave pulse transmissions. CRREL Report 89-
4, March 1989.

CRREL’s QUALIFICATIONS:

The U.S. Army Cold Regions Research and Engineering Laboratory (CRREL) is one of
seven laboratories that make up the Army’s Engineering Research and Development
Center (ERDC). CRREL has conducted extensive environmental investigations at DOD
sites in Alaska over the past 15 years using a suite of geophysical tools to characterize the
subsurface.

PRODUCTS:

1. Technical memo containing a preliminary map containing locations of buried material.
2. Technical report containing processed data and interpretations.

2007 SCHEDULE:
March-April GPR/EM61 data collection
May 31 Report preliminary results

August 31 Technical report with detailed interpretations

CONTACT INFOMATION:

Principle Investigator: Beth Astley
CRREL
Building 724 Door 1
Fort Richardson, AK 99505
(907)384-0513
Beth.Astley@us.army.mil
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ACRONYMS AND ABBREVIATIONS
(continued)

USAED U.S. Army Engineer District, Alaska
UXxo unexploded ordnance
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1.0

INTRODUCTION

This Work Plan describes the Munitions and Explosives of Concern (MEC) support to be

provided during the Remedial Investigation/Feasibility Study (RI/FS) planned at the Former

Communications Site (FCS), also known as “Taku Gardens”, at Fort Wainwright, Alaska.

The work described herein will be performed under U.S. Army Engineer District, Alaska
(USAED), Environmental Remediation Services Contract Number W911KB-06-D-0007,

Task Order 07. Table 1-1 presents key personnel for this activity. Notification procedures

and additional contact information is provide in the 2007 Communications Plan (USAED

2007a).

Table 1-1
Identification of Key Project Personnel

Position

Name

Contact Info.

Explosive Ordnance Disposal

Army EOD

Fort Richardson

Phone: (907) 384-7600
24 Hour Emergency:
907-384-7603

Air Force EOD Eielson AFB 907-377-4207

Army Phone: (907) 753-2689
USAED Fax: (907) 753-5626
P.O. Box 6898

Elmendorf AFB, Alaska 99506-0898

USAED Project Manager Bob Brock Phone: (907) 753-5612
DPW Fort Wainwright POC Joe Malen Phone: (907) 361-4512

DPW Project Manager

Cristal Fosbrook

Phone: (907) 384-2713

DPW Technical Support

Therese Deardorff

Phone: (907) 384-2716

DPW Technical Support

Karen Dearborn

Phone: (907) 384-2694

Jacobs
4300 B Street, Suite 600
Anchorage, Alaska 99503

Phone: (907) 563-3322
Fax: (907) 563-3320

Senior UXO Supervisor

David Frandsen

Mobile: (865) 621-1632

Project Manager

Terry Heikkila, PE

Phone: (907) 751-3312
Mobile: (907) 227-3466

Safety and Health Manager

Jon McVay

Phone: (907) 751-3395
Mobile: (907) 230-5395
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Position Name Contact Info.

Site Manager Brian Roberts Phone: (907) 751-3356
Mobile: (907) 351-9158

Note: For definitions, see the Acronyms and Abbreviations section.

The FCS is a 54-acre housing project known as Taku Gardens. As a defense site known or
suspected to contain unexploded ordnance (UXO), discarded military munitions (DMM), or
munitions constituents, the FCS falls under the definition of a Munitions Response Area
(MRA). (See Attachment 1, Memorandum for the Assistant Chief of Staff for Installation
Management. Subject: Munitions Response Terminology.) The military munitions and
munitions related items discovered in the FCS are suspected to be from past Defense

Reutilization and Marketing Organization activities.

The USAED is managing Fort Wainwright property re-use and is overseeing a RI/FS at the
FCS. Due to the possibility of encountering UXO during the RI/FS, MEC support will be
provided during all intrusive hazardous toxic radioactive waste (HTRW)-related activities in
accordance with this Work Plan. This MEC Work Plan was developed in accordance with
guidance listed in:

e USACE Engineer Pamphlet (EP) 75-1-2 Munitions and Explosives of Concern (MEC)

Support during Hazardous, Toxic and Radioactive Waste (HTRW) and Construction
Activities (USACE 2004a).

e USACE Engineering Regulation [ER] 1110-1-8153 Engineering and Design — Ordnance
and Explosive Response (USACE 1999), with Errata Sheet No. 1 dated 1/31/2006, defines
requirements for providing UXO support to construction projects.

e USACE EP 385-1-95a Basic Safety Concepts and Considerations for Munitions and
Explosives of Concern (MEC) Response Action Operations (USACE 2004b) with Errata
Sheets No. 1 and 2.

1.1  OBJECTIVES AND SCOPE

The objective of this Work Plan is to provide processes and procedures to locate, avoid,
identify, and remove and/or report MEC, material potentially presenting an explosive hazards
(MPPEH), and DMM within the site.
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There will be no explosive disposal operations performed by contractors. Explosives
operations related to explosives management, storage, transport, and disposal of MEC to
include disposition of UXO, DMM, and MPPEH are not scope of this Work Plan. The U.S.
Army Explosive Ordnance Disposal (EOD) team at Ft. Richardson or the U.S. Air Force EOD
team at Eielson Air Force Base will provide support activities required to safely dispose of
UXO, and/or perform venting and demilitarization if necessary.

Based on the quantity and configuration (inert/unfuzed/unfired) of items encountered at Taku
Gardens to date, the U.S. Army Garrison Alaska has determined that UXO standby support as
described in the USACE EP 75-1-2 Munitions and Explosives of Concern (MEC) Support
during Hazardous, Toxic and Radioactive Waste (HTRW) and Construction Activities is
appropriate for the RI/FS activity because the level of risk of encountering MEC is

determined to be “moderate to high” on the east side of the FCS.

1.2  SITE DESCRIPTION AND BACKGROUND

Fort Wainwright is located in the interior of Alaska, just east of the city limits of Fairbanks,
Alaska. The fort's area encompasses over 900,000 acres. Operations include maintenance of
aircraft and vehicles, landfill activities, and power generation. Fort Wainwright includes a
main post area of 4,473 acres, 8,825 acres of ranges, and over 898,000 acres of military

maneuver areas. Approximately 15,000 people live and work at Fort Wainwright.

Construction of a 54-acre housing project known as Taku Gardens began in 2005 to provide
housing for several thousand new personnel and their families. The construction crews
noticed stained soil in June 2005 during excavation of a building foundation. Analytical
testing confirmed the presence of chemical contamination, including polychlorinated
biphenyls (PCBs). The Alaska Department of Environmental Conservations and the U.S.
Environmental Protection Agency were notified, and construction was temporarily stopped so
that the extent of PCB contamination could be determined. Petroleum contamination was also
discovered in another area of the construction site.
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Historic record and aerial photograph reviews revealed that contamination might be present in
other areas of the site. In 2006, munitions-related items, buried drums, and large quantities of
scrap metal were discovered. Several partially demilitarized explosive devices were also
found, prompting an immediate halt to all unauthorized excavation. In addition to PCBs and
petroleum, currently identified contaminants include chlorinated compounds, dioxin/furans,
and heavy metals. No chemical agents have been found to date, and there is no evidence to
suggest that chemical weapons might have been disposed of in this area (in July 2006, 2
bombs were unearthed that may have contained chemical warfare material, and were treated
as such until it was determined that 1 was empty and 1 contained water). In other areas
petroleum, drums of unknown contents, and scrap metal have been located. Continued

research confirmed that the site was used for military salvage and reclamation.

13 MUNITIONS AND EXPLOSIVES OF CONCERN HAZARD ASSESSMENT

The FCS was divided into 5 separate areas of concern using historic records and aerial
photographs, construction field notes and observations, 2004 geophysical survey data, and
available field screening and analytical data. Project site boundaries and areas of concern are
provided in Figure 1-1. Conceptual site models then were developed for each area utilizing
these same data, all of which are provided in the Preliminary Source Evaluation (PSE)
(USAED 2007b). A summary of information related to the potential MEC hazard of the areas

of concern is provided below.

1.1.3 AreaA (East Area)

Area A, located on the east side of the FCS, is considered a Munitions Response Site (MRS)
because military munitions and related items have previously been discovered. These
findings are documented in the PSE | Report (USAED 2007b) and the PSE Il Report
(USAED 2007c), and summarized in Table 1-2. A historic records and aerial photograph
review revealed no evidence that ordnance were stored or disposed of onsite (USAED 2007a).
To date, no UXO has been discovered in Area A. With the exception of one explosive burster
and one unfired rocket motor with propellant, all MEC items discovered to date have been

non-shock sensitive, inert, unarmed, or empty; suggesting that only training rounds, munitions
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Figure 1-1
Former Communication Site Boundaries and Areas of Concern
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Table 1-2
Previously Discovered MEC

Description Quantity Disposition
Old Style Bomb Fins (Box Type) 1 Scrap
37-mm Recoilless Rifle Grenade Casing (Inert) 2 Scrap
3.5-Inch Rocket Training Warhead 1 Scrap
3.5-Inch Training Rocket Fired 1 Scrap
T-85 3.5-Inch Rocket 1 TSDA, DOBD
75-mm Recoilless Rifle Casing, Fired 1 TSDA, DOBD
8-Inch Artillery Projectile Unarmed 3 TSDA, DOBD
8-Inch Artillery Projectile Inert Filled Unarmed 3 TSDA, DOBD
8-Inch Artillery Projectile Inert Filled 5 TSDA, DOBD
20-Pound Fragmentation Bomb 1 TSDA, DOBD
M47A1 Bomb with Burster 2 TSDA, DOBD

Note: For definitions, see the Acronyms and Abbreviations section.

debris and MMPEH, are present. Therefore, it has been determined that there is a moderate to
high probability of encountering MEC in the area delineated in Figure 1-2 as “moderate to
high probability MEC area”, which includes the eastern portion of the former slough. Figure
1-2 was developed from 100 percent geophysical coverage survey data. In this area, UXO-
qualified personnel will conduct a subsurface removal of the known investigation footprint

and remove all discovered MEC.

2.1.3 AreasB, C, D, and E (West Area)

To date, no MEC or munitions debris has been discovered within the West Area of the FCS.
A historic records and aerial photograph review revealed no evidence that ordnance were
stored or disposed of onsite (USAED 2007a). Additionally, the geophysical survey and
subsequent MEC delineation performed by the U.S. Army Cold Regions Research and
Engineering Lab indicates that there is a low probability of discovering MEC in the west area

of the FCS. Therefore, anomaly avoidance will be practiced in this area.
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Figure 1-2
Former Communication Site MEC Areas
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20 TECHNICAL APPROACH

The following sections describe responsibilities and the technical approach to providing MEC
support to RI/FS field personnel. A UXO team is comprised of one UXO Technician 11l and
one UXO Technician Il. At least one UXO team will be onsite during all HTRW fieldwork.
One of the UXO Technician 1lI’s, Dave Frandsen, is also the Senior UXO Supervisor
(SUXOS), who has final say in all UXO-related field matters unless Army or Air Force EOD

personnel are onsite.
2.1  GENERAL SITE OPERATING PROCEDURES

All MEC operational activities at the site will be performed under the supervision and
direction of qualified UXO Technicians. Throughout HTRW activities, project personnel will

strictly adhere to the following general practices:

e MEC activities will only be conducted during daylight hours

e The Jacobs Engineering Group Inc. (Jacobs) Site Manager will strictly control access into
operating areas and will limit access to only those personnel necessary to accomplish the
specific operations

e All intrusive activities, such as sampling and monitoring well drilling, will be supported
by UXO Personnel via anomaly avoidance, down hole monitoring, and MEC disposal if
required

e MEC items will only be handled by qualified UXO Technicians and only if they are
identified as MPPEH or munitions debris.

e All personnel must attend a daily safety briefing prior to entering the operating area

e Site visitors must receive a safety briefing prior to entering the operating area and must be
escorted at all times by the UXO qualified person

Safety violations and/or unsafe acts will be immediately reported to the SUXOS. Failure to
comply with safety rules/regulations and/or failure to report violations may result in

immediate eviction from the site.

2.2 MUNITIONS AND EXPLOSIVES OF CONCERN STANDBY SUPPORT
UXO team members have the following responsibilities in support of intrusive site work.
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1.2.2 Safety Briefing

The UXO team will meet with onsite management and construction personnel and conduct a

daily work safety briefing, which will include:

e Probable site hazards and site-specific safety considerations
e MEC standby support procedures
e Responsibilities and lines of authority for any MEC response

e Review of the Explosives Siting Plan and current MEC exclusion zone for non-essential
personnel

e Emergency response procedures
2.2.2  Pre-Construction Support

The UXO team will physically inspect each investigation area with the Site Manager and
discuss visual observations and potential areas of concern prior to the beginning of any work
in that area. In the event that surface MEC is discovered, the UXO team will place flagging
adjacent to the discovery for subsequent visual reference, select a course around the item, and
lead any onsite personnel out of the area. The UXO team will assess the condition of the MEC

to determine if a disposal action is required.

3.2.2 RI/FS MEC Support

The UXO team will monitor all investigation/removal activities in Area A. One member of
the team will be positioned to the rear and upwind of the excavation equipment for continuous
visual observation of activities. If the contractor unearths or otherwise encounters suspected
MEC, all excavation activities will immediately stop and all non-UXO personnel will vacate
the area to a distance determined to be safe by the UXO team. The UXO team will assess the
condition of the military munition to determine if a disposal action is required. Once MEC
has been encountered in an excavation, no further excavation will be allowed in that area until
the UXO team has evaluated the MEC and determined a path forward. Excavation will not
continue at that location until the area is deemed safe by the UXO team. If deemed safe,
excavation will continue until the depth of debris as indicated by the geophysical survey has

been achieved and no further debris is visible. The final step in clearing a location will be for
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a UXO technician to perform a Schonstedt sweep of the bottom of the hole. If not further
metal anomalies are detected, the hole will be turned over to the RI contractor for

investigation.
4.2.2  Munitions, Explosives of Concern Disposition

The UXO team is generally not tasked to perform MEC disposition activities during standby
support. If MEC requiring disposal is encountered, the SUXOS will notify the Jacobs Site
Manager and Fort Richardson EOD. If the SUXOS determines the MEC can be moved
safely, it will be moved to a safe and secure ammunition supply point in coordination with
EOD and the Department of Public Works (DPW). MEC will be kept in this secured area

until EOD takes possession of it.

If the UXO team determines that the MEC cannot be moved safely, the area around the MEC
item will be secured using temporary construction fence and warning signs, and the SUXOS
will determine a safe distance from the MEC at which work can continue. Finding fuzed and
armed MEC will be cause for stopping work and reevaluating the MEC safety procedures in

this work plan because fuzed and armed MEC must be considered to be shock sensitive.
5.2.2 Munitions Debris

Munitions debris found during the excavation will be inspected by a UXO team to verify the
item is not fused and therefore acceptable to move. Munitions debris will be segregated in a
closed container once it has been determined to be free of explosive hazards. Items requiring
demilitarization will be segregated, placed in a secured area and processed in a timely manner
and placed in a secured area. All munitions acceptable to move will be staged in a magazine
within the Fort Wainwright as soon as possible until turned over to active duty military EOD
personnel for final disposition. Items requiring demilitarization will be demilitarized by
active duty EOD personnel in accordance with the U.S. Department of Defense 4160.21-M-1,
Defense Demilitarization Manual. All ordnance and explosives items will be investigated to
ensure that there are no explosives remaining in the items and that only inert filled or empty

items are moved.
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6.2.2 Turn-in of Recovered Inert Munitions Debris

All properly demilitarized inert ordnance and munitions debris will be turned in to a local
Solid Waste Facility. The SUXOS will complete and sign a DD Form 1348-1 in accordance
with Engineering Manual (EM) 1110-1-4009 Engineering and Design — Military Munitions
Response Action (USACE 2007), and the UXO Technician Il will sign as the verifier. A
certificate will be prepared with the following statement:

“This certifies and verifies that the material listed has been 100 percent properly
inspected and to the best of our knowledge and belief, are inert and/or free of

explosives or related material.”

This document will serve as the custody document and will be signed by the receiver at the
solid waste facility.

7.2.2 MPPEH Certification and Verification

The MPPEH certification and verification process is depicted in Figure 2-1, which presents a
graphic representation of the standard operating procedure for maintaining chain-of-custody
(CoC) on the demilitarized materials. The procedures in EM 1110-1-4009 will be followed
regarding MPPEH processes and procedures. Munitions debris and MPPEH CoC documents
will be maintained for a period of three years.

8.2.2 Anomaly Avoidance for Subsurface Sampling

In the west area, where there is a low probability of discovering MEC, anomaly avoidance
will be practiced. Geophysical survey data and site design drawings will be used to identify
potential sampling locations. The UXO team will perform a surface sweep prior to sampling
to reduce the likelihood that metal debris or MEC will be encountered in the investigation
area. If metal debris is encountered during investigation activities, a new sample location will
be identified.
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Figure 2-1
MPPEH Process

Residue Stockpile

UXO Discovered UXO Survey No UXO Discovered

UXO Discovery Form - ——
I Material Demilitarized

EOD Disposition Sheared / Crushed Daily Processing Log

Inspection

Segregation by Material
Type

Lt. Steel Trash

DD 1348-1
Certification and verification inspections

Shippinq‘ Manifest
[
Sianed Manifest/CoC
Receivelr/IandfiII
[
Signed Manifest/CoC

Ship

Trash Log

After Action Report
CoC UXO Discovery Forms
DD1348-1, Production Log, Tailgate Safety, Trash Log

I:\ERS-UR\TO06-Taku Gardens Planning\WP\Work Plan2\6-MEC SupporttMEC Support WP.doc 2-5 AKERS-UR-05F506-J21-0004
FINAL
9/10/2007



2.3  MUNITION WITH AN UNKNOWN FILLER

If an item is discovered that cannot be positively identified and is a munition with an

unknown filler, all site activities will stop and the following procedure will be followed:

1. The discoverer will immediately withdraw upwind, and notify the SUXOS of the possible
hazard.

2. The SUXOS will immediately direct the work teams to stop work and exit the site in an
upwind direction.

3. The SUXOS shall note the location of the munition with an unknown filler to help with its
identification.

4. When the work team has been evacuated to a safe distance as determined by the SUXOS
from the munition with an unknown filler, the SUXOS will immediately notify the Project
Manager and Base DPW point of contact, who will initiate the emergency notification
procedure as outlined in the Work Plan and the Site Safety and Health Plan (SSHP).

5. The SUXOS will ensure that all field personnel are accounted for and establish a safe
perimeter around the munition with an unknown filler.

6. The SUXOS shall not abandon the site and shall secure the location until relieved by
active duty EOD personnel, or U.S. Army Technical Escort Unit Personnel.
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3.0 EXPLOSIVES SITING PLAN

Explosive siting (ES) is a component of explosive safety for this MEC Work Plan, and is
required for MEC support during construction activities within the medium to high MEC
probability area (Area E). MEC explosives safety criteria for planning and siting of explosive
operations are presented in Table 3-1. The ES proposed minimum safe distance (MSD) for
intrusive operations and unintentional detonation was determined by evaluating previously
discovered MEC representing the greatest risks, which were the M41 20 pound fragmentation
bomb and 100 pound M47 series bomb. An MSD was determined for each item and the ES
proposed hazard mitigation distance of 275 feet is selected as the MSD for non-essential
personnel. The MSD for non-essential personnel for 2007 planned environmental activities

within the FCS is provided in Figure 3-1.

Table 3-1
Exclusion Zone Explosive Siting Explosive Safety Quantity Distance Arcs for

Construction Support

Activity/Setting

Radius in feet

Explosives Storage Magazines

Government furnished

Established Demolition Areas

EOD drovided

Planned Demolition Areas

EOD determined

Footprint Areas Blow-in place

EOD determined

Intrusive Operations 275 feet
Unintentional Detonation 275 feet

Team Separation Distances 200 feet
Intentional Detonations EOD determined
Interline Distance Class 1.1 66 feet
Inhabited Building Distance (*) 140 feet
Public Transportation Routes 165 feet
Passenger Ralil 102 feet

Note: (*) Unbarricaded (no inhabited structures within 500 feet of any planned excavation site).
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3.1 REPORTED MUNITIONS AND EXPLOSIVES OF CONCERN

Table 3-2 contains the munitions and munitions related items previously discovered within
MRS Area A.

Table 3-2
Previously Discovered Munitions and Munitions Related Iltems

Type Size/Weight | Nomenclature Filer Condition | Disposition
Bomb 100 pounds 100-pound Incendiary Not-fuzed | Recovered
bomb M47 Smoke Filler None | by EOD
Series (*) Gas Burster
Chemical filled
Burster Black Powder
Filled
Bomb 20 pounds 20-pound 2.7 pounds TNT Not-fuzed Recovered
Fragmentation Filler None | by EOD
Bomb
AN-M41
Rocket 3.5 inches Rocket Practice | Igniter M20A1 Black Dummy Recovered
3.5-inch Powder 0.2 grams Fuze by EOD
M409(**) (Motor) M405A2
Propellant 2.5 pounds | Warhead
Inert
Motor
unfired
Projectile | 8 inches M106 Wax Inert Recovered
by EOD

Notes:

(*) No specific Make and Model provided beyond series

(**) data for M409 designations not locatable, may be also considered M29A2

3.2 MUNITIONS AND EXPLOSIVES OF CONCERN IDENTIFICATION AND
ANALYSIS OF HAZARDS

Munitions and munitions-related items have been found at and near the site. To date, none of
these items have been determined to present a threat to public or personnel. Site history
confirms the MRA was never used as an impact, training, or proficiency range, and was not
used for Research and Development testing. MEC is any munition that is capable of
functioning and producing injury or death to personnel or damage to property. The MRS

(Area A) does have a history as a disposal site for munitions and munitions related items.
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However, the history is incomplete and historical sources do not define the term disposal. It
may be considered that disposal refers to disposition and thus, may have been turned-in for
salvage or treatment. Some evidence indicates that munitions items may have been

decontaminated either prior to arrival or onsite.
3.3 MUNITIONS AND EXPLOSIVES OF CONCERN SAFETY

Subsurface removal actions must be accomplished in strict accordance with the approved
work plan and the SSHP. Prior to commencing subsurface removal activities, the UXO team
will provide a general work and safety briefing to all onsite personnel. This briefing will
address the following:

e Probable site hazards and site-specific safety considerations
e Responsibilities and lines of authority for any military munitions response to MEC

e Emergency response procedures

Utility clearance and/or excavation permits must be obtained prior to the commencement of
any intrusive activities near underground utilities. The UXO team is responsible for verifying
that all necessary excavation permits are onsite prior to commencing operations. CH2M Hill
will take the lead role in contacting the appropriate agency(ies) or company(ies) to mark the
location of all subsurface utilities in the construction area. All located utilities will be marked
by paint, pin flags, or other appropriate means to visually delineate their approximate
subsurface routing. The color will not conflict with the colors used in MEC activities. In the
event that subsurface utilities are suspected in an excavation area, the UXO team must attempt
to verify their location. The UXO team must be aware that not all utility lines will be
detectable with geophysical equipment (i.e., not all utility lines are constructed of ferrous

material).

Jacobs will utilize the specific safety practices identified in EP 385-1-95a (USACE 2004b)
and EP 75-1-2, Chapter 6 (USACE 2004b). All personnel entering the general excavation
area will have the appropriate personal protective equipment. In addition, each individual will
be constantly aware of the possibility of unexploded ordnance within the worksite and should
anyone suspect UXO, they will immediately notify one of the members of the UXO team. In
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any case, no item of ordnance or ordnance scrap is to be moved without the permission of a

UXO team member.

An Activity Hazard Analysis (AHA) for performing MEC standby support is provided as
Attachment 5. This AHA will be reviewed and updated daily to ensure that the most recent
safety observations and lessons learned are followed. Additional AHAs will be developed for

additional work tasks as necessary.
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4.0 REPORT REQUIREMENTS

At the conclusion of each field season’s activity, a brief MEC Report will be prepared, which

will contain the following:

e Figures showing the locations of MEC and munitions debris found designated by grid
number, type, and quantity.

e A separate list/table that identifies all MEC, munitions debris, and other material
recovered during the response action. The depth to the top of each MEC item recovered
will be reported on the list as well.

e A photograph of each individual piece of MEC encountered will also be provided.
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ATTACHMENT 1

DOE Memorandum for the Assistant Chief of Staff for Installation Management.
Subject: Munitions Response Terminology



DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
INSTALLATIONS AND ENVIRONMENT
110 ARMY PENTAGON
WASHINGTON, DC 20310-0110

APR 21 2003

MEMORANDUM FOR THE ASSISTANT CHIEF OF STAFF FOR INSTALLATION
MANAGEMENT

SUBJECT: Munitions Response Terminology

1. This memorandum replaces my October 28, 2003 memorandum, subject:
Definitions Related to Munitions Response Terms, and requests your office ensure that
the enclosed terms and their definitions (Enclosure 1) are used, when appropriate, in
correspondence (e.g., policies, guidance) and briefings concerning the Army’s
implementations of its Military Munitions Response Program (MMRP), Sustainable
Range Management Program (SRMP) and, as appropriate, in other munitions-related
matters. :

2. In the past three years, the Department of Defense (DoD) has developed policies
and guidance to implement its MMRP and SRMP. It has also worked to close a policy
gap related to the management of material that may pose explosives hazards to DoD
personnel and/or the public. During this period, DoD has been actively engaged,
through the Munitions Response Committee (MRC), with the U.S. Environmental
Protection Agency, Federal Land Managers, states, and with American Indians and
Alaska Natives, to address issues related to the cleanup of munitions response sites.

3. To provide clarity and consistency in these efforts and in internal and external
discussions, DoD has been working to establish and use common terms and definitions.
The consistent use of accurate, descriptive terms, the definitions of which are commonly
understood, is important to our dialogue with environmental regulators and safety
officials, stakeholders, and the public.

4. Many of the terms that DoD has adopted for use in addressing munitions-related
issues are now codified in Federal statute. On December 14, 2004, the Department of
Defense Explosives Safety Board approved revisions to DoD 6055.9-STD, Ammunition
and Explosives Safety Standards, using the enclosed terms.

5. The U.S. Army Technical Center for Explosives Safety, in coordination with other
agencies, developed the enclosed matrix (Enclosure 2) to help the communities

(e.g., operational, explosives safety, logistical, and cleanup) involved in addressing
munitions-related operations to better understand how some of the new terms apply to
actions they conduct.
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6. Use of this terminology does not imply any specific funding authority, nor does it alter
the DERP Management Guidance’s program eligibility criteria.

7. My staff point of contact is J. C. King at (703) 697-5564 or jc.king@us.army.mil.

Enclosures

cf:

G-3

G-4
DAIM-BD
SFIM-OP
SAGC
OTJAG-ELD
NGB
CEMP-R
USACE
AEC

%nondd Fatz %

Deputy Assistant Secretary of the Army
(Environment, Safety and Occupational Health)
OASA(I&E)



Enclosure 1: Military Munitions-Related Terms and Definitions

Consolidated Definitions

Anomaly Avoidance. Techniques employed on property known or suspected to contain UXO, other munitions that
may have experienced abnormal environments (e.g., DMM), munitions constituents in high enough concentrations
to pose an explosive hazard, or CA, regardless of configuration, to avoid contact with potential surface or subsurface
explosive or CA hazards, to allow entry to the area for the performance of required operations.

Chain of Custody. The activities and procedures taken throughout the inspection, re-inspection and documentation
process to maintain positive control of MPPEH to ensure the veracity of the process used to determine the status of
material as to its explosive hazard. This includes all such activities from the time of collection through final
disposition.

Chemical Agent (CA). A chemical compound (to include experimental compounds) that, through its chemical
properties produces lethal or other damaging effects on human beings, is intended for use in military operations to
kill, seriously injure, or incapacitate persons through its physiological effects. Excluded are research, development,
testing and evaluation (RDTE) solutions; riot control agents; chemical defoliants and herbicides; smoke and other
obscuration materials; flame and incendiary materials; and industrial chemicals.

Chemical Agent (CA) Hazard. A condition where danger exists because CA is present in a concentration high
enough to present potential unacceptable effects (e.g., death, injury, damage) to people, operational capability, or the
environment.

Chemical Agent (CA) Safety. A condition where operational capability and readiness, people, property, and the
environment are protected from the unacceptable effects or risks of a mishap involving chemical warfare material
(CWM) and CA in other than munitions configurations.

Chemical Warfare Material (CWM). Items generally configured as a munition containing a chemical compound
that is intended to kill, seriously injure, or incapacitate a person through its physiological effects. CWM includes V-
and G-series nerve agents or H-series (mustard) and L-series (lewisite) blister agents in other-than-munition
configurations; and certain industrial chemicals (e.g., hydrogen cyanide (AC), cyanogen chloride (CK), or carbonyl
dichloride (called phosgene or CG)) configured as a military munition. Due to their hazards, prevalence, and
military-unique application, chemical agent identification sets (CAIS) are also considered CWM. CWM does not
include: riot control devices; chemical defoliants and herbicides; industrial chemicals (e.g., AC, CK, or CG) not
configured as a munition; smoke and other obscuration producing items; flame and incendiary producing items; or
soil, water, debris or other media contaminated with low concentrations of chemical agents where no CA hazards
exist.

Chemical Warfare Material (CWM) Response. Munitions responses and other responses to address the chemical
safety; explosives safety, when applicable; human health; or environmental risks presented by CA-filled munitions
and CA in other than munitions configurations. (See munitions response.)

Construction Support. Assistance provided by DoD EOD or UXO-qualified personnel and/or by personnel trained
and qualified for operations involving CA, regardless of configuration, during intrusive construction activities on
property known or suspected to contain UXO, other munitions that may have experienced abnormal environments
(e.g., DMM), munitions constituents in high enough concentrations to pose an explosive hazard, or CA, regardless
of configuration, to ensure the safety of personnel or resources from any potential explosive or CA hazards.

Cultural Debris. Debris found on operational ranges or munitions response sites, which may be removed to
facilitate a range clearance or munitions response, that is not related to munitions or range operations. Such debris
includes, but is not limited to: rebar, household items (refrigerators, washing machines, etc.), automobile parts and
automobiles that were not associated with range targets, fence posts, and fence wire.

Defense Sites. Locations that are or were owned by, leased to, or otherwise possessed or used by the Department of
Defense. The term does not include any operational range, operating storage or manufacturing facility, or facility
that is used for or was permitted for the treatment or disposal of military munitions. (10 U.S.C. 2710(e)(1))

Discarded Military Munitions (DMM). Military munitions that have been abandoned without proper disposal or
removed from storage in a military magazine or other storage area for the purpose of disposal. The term does not
include unexploded ordnance, military munitions that are being held for future use or planned disposal, or military
munitions that have been properly disposed of, consistent with applicable environmental laws and regulations.

(10 U.S.C. 2710(e)(2)

Disposal. End of life tasks or actions for residual materials resulting from demilitarization or disposition operations.

Disposition. The process of reusing, recycling, converting, redistributing, transferring, donating, selling,
demilitarizing, treating, destroying, or fulfilling other life-cycle guidance, for DoD property.
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Enclosure 1: Military Munitions-Related Terms and Definitions

Documentation of the Explosives Safety Status of Material. Documentation attesting that material:

(1) does not present an explosive hazard and is consequently safe for unrestricted transfer within or release from
DoD control, or (2) is MPPEH, with the known or suspected explosive hazards stated, that is only transferable or
releasable to a qualified receiver. This documentation must be signed by a technically qualified individual with
direct knowledge of: (1) the results of both the material’s 100 percent inspection and 100 percent re-inspection or of
the approved process used and the appropriate level of re-inspection, and (2) the veracity of the chain-of-custody for
the material. This signature is followed by the signature of another technically qualified individual who inspects the
material on a sampling basis (sampling procedures are determined by DoD entity that is inspecting the material).

Environmental Regulators and Safety Officials. Include, but may not be limited to environmental regulators,
environmental coordinators or hazardous material coordinators, law enforcement officers, and safety personnel of
the U.S. Environmental Protection Agency (USEPA), American Indians and Alaska Natives, other Federal Land
Managers, and/or the States. When appropriate, public health officials of various agencies may also be involved.

Explosive Hazard. A condition where danger exists because explosives are present that may react (e.g., detonate,
deflagrate) in a mishap with potential unacceptable effects (e.g., death, injury, damage) to people, property,
operational capability, or the environment.

Explosive Ordnance Disposal (EOD). The detection, identification, on-site evaluation, rendering safe, recovery,
and final disposal of unexploded ordnance and of other munitions that have become an imposing danger, for
example, by damage or deterioration.

Explosive Ordnance Disposal (EOD) Personnel. Military personnel who have graduated from the Naval School,
Explosive Ordnance Disposal; are assigned to a military unit with a Service-defined EOD mission; and meet Service
and assigned unit requirements to perform EOD duties. EOD personnel have received specialized training to
address explosive and certain CA hazards during both peacetime and wartime. EOD personnel are trained and
equipped to perform Render Safe Procedures (RSP) on nuclear, biological, chemical, and conventional munitions,
and on improvised explosive devices.

Explosive Ordnance Disposal (EOD) Unit. A military organization constituted by proper authority; manned with
EOD personnel; outfitted with equipment required to perform EOD functions; and assigned an EOD mission.

Explosives or Munitions Emergency Response. All immediate response activities by an explosives and munitions
emergency response specialist to control, mitigate, or eliminate the actual or potential threat encountered during an
explosives or munitions emergency. An explosives or munitions emergency response may include in-place render-
safe procedures, treatment or destruction of the explosives or munitions, and/or transporting those items to another
location to be rendered safe, treated, or destroyed. Any reasonable delay in the completion of an explosives or
munitions emergency response caused by a necessary, unforeseen, or uncontrollable circumstance will not terminate
the explosives or munitions emergency. Explosives and munitions emergency responses can occur on either public
or private lands and are not limited to responses at RCRA facilities. (Military Munitions Rule, 40 CFR 260.10)

Explosives Safety. A condition where operational capability and readiness, people, property, and the environment
are protected from the unacceptable effects or risks of potential mishaps involving military munitions.

Interim Holding Facility (IHF). A temporary storage facility designed to hold recovered chemical warfare
material (RCWM).

Land Use Controls (LUC). LUC are physical, legal, or administrative mechanisms that restrict the use of, or limit
access to, real property, to manage risks to human health and the environment. Physical mechanisms encompass a
variety of engineered remedies to contain or reduce contamination and/or physical barriers to limit access to real
property, such as fences or signs. .

Long-Term Management (LTMgt). The period of site management (including maintenance, monitoring, record
keeping, 5-year reviews, etc.) initiated after response (removal or remedial) objectives have been met (i.e., after
Response Complete).

Material Potentially Presenting an Explosive Hazard (MPPEH). Material potentially containing explosives or
munitions (e.g., munitions containers and packaging material; munitions debris remaining after munitions use,
demilitarization, or disposal; and range-related debris); or material potentially containing a high enough
concentration of explosives such that the material presents an explosive hazard (e.g., equipment, drainage

systems, holding tanks, piping, or ventilation ducts that were associated with munitions production, demilitarization
or disposal operations). Excluded from MPPEH are munitions within DoD'’s established munitions management
system and other hazardous items that may present explosion hazards (e.g., gasoline cans, compressed gas cylinders)
that are not munitions and are not intended for use as munitions.
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Enclosure 1: Military Munitions-Related Terms and Definitions

Military Munitions. Military munitions means all ammunition products and components produced for or used by
the armed forces for national defense and security, including ammunition products or components under the control
of the Department of Defense, the Coast Guard, the Department of Energy, and the National Guard. The term
includes confined gaseous, liquid, and solid propellants; explosives, pyrotechnics, chemical and riot control agents,
smokes, and incendiaries, including bulk explosives, and chemical warfare agents; chemical munitions, rockets,
guided and ballistic missiles, bombs, warheads, mortar rounds, artillery ammunition, small arms ammunition,
grenades, mines, torpedoes, depth charges, cluster munitions and dispensers, demolition charges; and devices and
components thereof.

The term does not include wholly inert items; improvised explosive devices; and nuclear weapons, nuclear
devices, and nuclear components, other than nonnuclear components of nuclear devices that are managed under the
nuclear weapons program of the Department of Energy after all required sanitization operations under the Atomic
Energy Act of 1954 (42 U.S.C. 2011 et seq.) have been completed. (10 U.S.C. 101(e)(4)(A) through (C))

Military Munitions Burial Site. A site, regardless of location, where military munitions or CA, regardless of
configuration, were intentionally buried, with the intent to abandon or discard. This term includes burial sites used
to dispose of military munitions or CA, regardless of configuration, in a manner consistent with applicable
environmental laws and regulations or the national practice at the time of burial. It does not include sites where
munitions were intentionally covered with earth during authorized destruction by detonation, or where in-situ
capping is implemented as an engineered remedy under an authorized response action.

Minimum Separation Distance (MSD). MSD is the distance at which personnel in the open must be from an
intentional or unintentional detonation. :

Munition with the Greatest Fragmentation Distance (MGFD). The munition with the greatest fragment distance
that is reasonably expected (based on research or characterization) to be encountered in any particular area.

Munitions and Explosives of Concern (MEC). This term, which distinguishes specific categories of military
munitions that may pose unique explosives safety risks means: (A) Unexploded ordnance (UXO), as defined in 10
U.S.C. 101(e)(5); (B) Discarded military munitions (DMM), as defined in 10 U.S.C. 2710(e}(2); or (C) Munitions
constituents (e.g., TNT, RDX), as defined in 10 U.S.C. 2710(e)(3), present in high enough concentrations to pose an
explosive hazard.

Munitions Constituents (MC). Any materials originating from unexploded ordnance (UXO), discarded military
munitions (DMM), or other military munitions, including explosive and non-explosive materials, and emission,
degradation, or breakdown elements of such ordnance or munitions. (10 U.S.C. 2710(e)(3)).

Munitions Debris. Remnants of munitions (e.g., fragments, penetrators, projectiles, shell casings, links, fins)
remaining after munitions use, demilitarization, or disposal.

Munitions Response. Response actions, including investigation, removal actions and remedial actions to address
the explosives safety, human health, or environmental risks presented by unexploded ordnance (UXO0), discarded
military munitions (DMM), or munitions constituents (MC), or to support a determination that no removal or
remedial action is required.

Munitions Response Area (MRA). Any area on a defense site that is known or suspected to contain UXO, DMM,
or MC. Examples include former ranges and munitions burial areas. A munitions response area is comprised of one
or more munitions response sites.

Munitions Response Site (MRS). A discrete location within an MRA that is known to require a munitions
response.

Mutual Agreement. A meeting of the minds on a specific subject, and a manifestation of intent of the parties to do
or refrain from doing some specific act or acts. Inherent in any mutual agreement or collaborative process are the
acknowledgement of each member’s role in the process and their differing views of their authorities. The mutual
agreement process will provide a means of resolving differences without denying the parties an opportunity to
exercise their respective authorities should mutual agreement fail to be achieved.

One Percent Lethality Distance. A distance calculated from a given CA Maximum Credible Event (MCE) and
meteorological conditions (temperature, wind speed, Pasquill stability factor) and established as the distance at
which dosage from that MCE agent release would be 150 mg-min/m 3 for H and HD agents, 75 mg—min/m3 for HT
agent, 150 mg-min/m’ for Lewisite, 10 mg-min/m’ for GB agent, 4.3 mg-min/m’ for VX vapor, and 0.1 mg-min/m’
for inhalation and deposition of liquid VX.
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Enclosure 1: Military Munitions-Related Terms and Definitions

On-call Construction Support. Construction support provided, on an as needed basis, where the probability of
encountering UXO, other munitions that may have experienced abnormal environments (e.g., DMM), munitions
constituents in high enough concentrations to pose an explosive hazard, or CA, regardless of configuration, has been
determined to be low. This support can respond from off-site when called, or be on-site and available to provide
required construction support.

On-site Construction Support. Dedicated construction support, where the probability of encountering UXO, other
munitions that may have experienced abnormal environments (e.g., DMM), munitions constituents in high enough
concentrations to pose an explosive hazard, or CA, regardless of configuration, has been determined to be moderate
to high.

On-the-Surface. A situation in which UXO, DMM or CA, regardless of configuration, are: (A) entirely or partially
exposed above the ground surface (i.e., the top of the soil layer); or (B) entirely or partially exposed above the
surface of a water body (e.g., because of tidal activity).

Open Burn (OB). An open-air combustion process by which excess, unserviceable, or obsolete munitions are
destroyed to eliminate their inherent explosive hazards.

Open Detonation (OD). An open-air process used for the treatment of excess, unserviceable or obsolete munitions
whereby an explosive donor charge initiates the munitions being treated.

Operational Range. A range that is under the jurisdiction, custody, or control of the Secretary of Defense and that
is used for range activities; or although not currently being used for range activities, that is still considered by the
Secretary to be a range and has not been put to a new use that is incompatible with range activities. (10 U.S.C.
101(e)(3)(A) and (B)). Also includes “military range,” “active range,” and “inactive range” as those terms are
defined in 40 CFR §266.201.

Primary Explosives. Primary explosives are highly sensitive compounds that are typically used in detonators and
primers. A reaction is easily triggered by heat, spark, impact or friction. Examples of primary explosives are lead
azide and mercury fulminate.

Public A ccess Exclusion Distance (PAED). The PAED is defined as longest distance of the hazardous fragment
distance, inhabited building distance (IBD) for overpressure, or the One Percent Lethality Distance. For siting
purposes, the PAED is analogous to the IBD for explosives; therefore, personnel not directly associated with the
chemical operations are not to be allowed within the PAED.

Qualified Receiver. Entities that have personnel who are, or individuals who are, trained and experienced in the
identification and safe handling of used and unused military munitions, and any known or potential explosive
hazards that may be associated with the MPPEH they receive; and are licensed and permitted or otherwise qualified
to receive, manage, and process MPPEH.

Range. A designated land or water area that is set aside, managed, and used for range activities of the Department
of Defense. The term includes firing lines and positions, maneuver areas, firing lanes, test pads, detonation pads,
impact areas, electronic scoring sites, buffer zones with restricted access, and exclusionary areas. The term also
includes airspace areas designated for military use in accordance with regulations and procedures prescribed by the
Administrator of the Federal Aviation Administration. (10 U.S.C. 101(e)}(1)(A) and (B))

Range activities. Research, development, testing, and evaluation of military munitions, other ordnance, and
weapons systems; and the training of members of the armed forces in the use and handling of military munitions,
other ordnance, and weapons systems. (10 U.S.C. 101(e)(2)(A) and (B))

Range Clearance. The destruction, or removal and proper disposition of used military munitions (e.g., unexploded
ordnance (UXO) and munitions debris) and other range-related debris (e.g., target debris, military munitions
packaging and crating material) to maintain or enhance operational range safety or prevent the accumulation of such
material from impairing or preventing operational range use. “Range clearance” does not include removal,
treatment, or remediation of chemical residues or munitions constituents from environmental media, nor actions to
address discarded military munitions (e.g., burial pits) on operational ranges.

Range-Related Debris. Debris, other than munitions debris, collected from operational ranges or from former
ranges (e.g., target debris, military munitions packaging and crating material).

Recovered Chemical Warfare Material RCWM). CWM used for its intended purpose or previously disposed of
as waste, which has been discovered during a CWM response or by chance (e.g., accidental discovery by a member
of the public), that DoD has either secured in place or placed under DoD control, normally in a DDESB-approved
storage location or interim holding facility, pending final disposition.
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Render Safe Procedures (RSP). The portion of EOD procedures that involves the application of special disposal
methods or tools to interrupt the functioning or otherwise defeat the firing train of UXO from triggering an
unacceptable detonation.

Secondary Explosives. Secondary explosives are generally less sensitive to initiation than primary explosives and
are typically used in booster and main charge applications. A severe shock is usually required to trigger a reaction.
Examples are TNT, cyclo-1,3,5-trimethylene-2,4,6-trinitramine (RDX or cyclonite), HMX, and tetryl.

Small Arms Ammunition. Ammunition, without projectiles that contain explosives (other than tracers), that is S50
caliber or smaller, or for shotguns.

Team Separation Distance (TSD). The distance that munitions response teams must be separated from each other
during munitions response activities involving intrusive operations.

Technical Escort Unit (TEU). A DoD organization manned with specially trained personnel that provide
verification, sampling, detection, mitigation, render safe, decontamination, packaging, escort and remediation of
chemical, biolggical and industrial devices or hazardous material.

Technology-aided Surface Removal. A removal of UXO, DMM or CWM on the surface (i.e., the top of the soil
layer) only, in which the detection process is primarily performed visually, but is augmented by technology aids
(e.g., hand-held magnetometers or metal detectors) because vegetation, the weathering of UXO, DMM or CWM, or
other factors make visual detection difficult.

Time Critical Removal Action (TCRA). Removal actions where, based on the site evaluation, a determination is
made that a removal is appropriate, and that less than 6 months exists before on-site removal activity must begin.
(40 CFR 300.5)

Unexploded Ordnance (UXO0). Military munitions that (A) have been primed, fuzed, armed, or otherwise prepared
for action; (B) have been fired, dropped, launched, projected, or placed in such a manner as to constitute a hazard to
operations, installations, personnel, or material; and (C) remain unexploded whether by malfunction, design, or any
other cause. (10 U.S.C. 101(e)(5)(A) through (C)))

UXO Technicians. Personnel who are qualified for and filling Department of Labor, Service Contract Act,
Directory of Occupations, contractor positions of UXO Technician I, UXO Technician 11, and UXO Technician IIL.

UXO-Oualified Personnel. Personnel who have performed successfully in military EOD positions, or are qualified
to perform in the following Department of Labor, Service Contract Act, Directory of Occupations, contractor
positions: UXO Technician II, UXO Technician III, UXO Safety Officer, UXO Quality Control Specialist, or
Senior UXO Supervisor.

Venting. Exposing any internal cavities of MPPEH, to include training or practice munitions
(e.g., concrete bombs), using DDESB- or DoD Component-approved procedures, to confirm that an explosive
hazard is not present.
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Military Munitions-Related Terms (1)

How do they appl

/ to specific types of material?

What is it BEFORE it is inspected
for explosives hazards? (2)

What is it AFTER it is inspected for explosive
hazards?

Type of Material If it presents an If it does not present an
(These are only examples.) What is it BEFORE it is inspected? | explosive hazards? explosive hazards?
(18}
ME g
MPPEH Other c MO Muniionsl Otner
UXO |DMM (3)|MC (4)| (5) | Debris
Used military munition, on a range, fired X X X
Unused military munition, on a range, apparently discarded X X X
Used military munition, in a burial pit, on an operational range or on former
X X (6) X
ranges
Unused military munition, in a burial pit on an operational range or on X X (6) X
former ranges
Explosives in the soll X X@) | X
Refrigerator, nails, soft drink cans, old fence wire, etc. (8) NA NA NA (8)
Used cartridge cases, from a range, with live unused munitions possibly X X ©)
mixed in ‘
Target from a range (other than small arms range) (10) (10) (10) (11)
Remnants of munitions from an operational range or former range X(12)| X(12) | X (12) X (13)
Kicked out military munition from a former open burn or open detonation X X (14 X
ground (14)
Residual MC in a melt kettle of a former (closed) explosive cast loadin
beiding (closed) exp g X (15) | (15) |x@5)| X X (16)
Residual MC in a floor drain pipe from an explosives-laden wash water
drain of a former (closed) expiosives cast loading facility. X (15) (15) | X (15) X(16)
Residual MC in cracks in floor slab (and in soil underneath floor cracks) in
a former explosives manutfacturing building X (15) (15) | X(18)) X X (16)
Small arms bullets or lead particulates n the soil from small arms use at a .
former small arms range used only for firing small arms ammunition X(17) Not Applicable (17) X

Note: The examples in this table are not all inclusive. The numbers in the table refer to footnotes that are found on the next page. Itis
important to read the footnotes, as they provide additional information of importance to understanding.




Endnotes:

(1) DoD has been working to standardize terms related to military munitions.

(2) Before material that is considered MPPEH can be either transferred within or released from DoD, its
explosives safety status must be determined (see definition--Documentation of the Explosives Safety Status
of Material). The type material involved determines the type of inspection (e.g., visual examination,
chemical analysis, X-ray) required. Personnel qualified to determine the status of the particular material
being examined must perform required inspections. For example, EOD and UXO-qualified personnel may
inspect UXO and DMM during a munitions response or during range clearance activities. A QASAS or
certified Wage Grade ammunition operator may inspect steamed-out projectiles at a depot's steam-out
operation. A laboratory technician may perform a chemical analysis of soil to determine the percent
explosives in the soil. :

(3) Munitions generally considered as DMM include: buried munitions; un-recovered kick outs from open
detonations: munitions left behind or discarded accidentally during munitions-related activities; munitions
intentionally disposed of without authorization during munitions-related activities. Munitions removed from
storage for the purpose of disposal that are awaiting disposal are not DMM.

(4) This is MC that is both (a) an explosive; and (b) present in sufficient concentrations to present explosive
hazards. »

(5) This is MC that is either (a) not an explosive (e.g., lead, beryllium, and cadmium); or (b) an explosive not
present in sufficient concentrations to present explosive hazards.

(6) Although military munitions in a burial pit will normally be DMM, some may be UXO. For explosives
safety reasons, munitions in a burial pit should be approached as UXO until assessed by technically
qualified personnel (e.g., EOD personnel, UXO-qualified personnel) and determined that they are not UXO
or that they do not present explosive hazards similar to UXO.

(7) Explosive soil is typically found in sumps and settling lagoons for explosives-laden wastewater, and in
and around drainage ditches and pipes that carry the wastewater to such sumps and lagoons.

(8) These items are cultural debris.

(9) After determination of their explosives safety status, used cartridge cases documented as safe would,
after any demilitarization required to remove their military characteristics, be available for release from DoD.
In addition to these DoD requirements, other regulatory criteria may apply.

(10) A targetis a type of range-related debris. Although a target is not MEC, it may contain UXO, DMM, or
MC. Prior to its release from DoD control, its explosives safety status must be documented.



(11) A target's explosives safety status must be documented and any demilitarization required to remove its
military characteristics must be performed prior to its release from DoD control.

(12) UXO, DMM, or MC may be found on operationalranges and on former ranges (previously referred to as
closed, transferring or transferred ranges). An inspection of the material will determine into which category
this material falls. For example, if a projectile breaks apart on impact, one could find (a) a sheared-off fuze,
which would be UXO or (b) explosive filler, which would be MC, that broke away from the projectile’s open
body. If during an open detonation of an unserviceable munition that is conducted on an operational range,
the donor charge detonates, but the munition being destroyed breaks up, but does not detonate, the
remnants of the munition would be DMM or, if explosive residue (e.g., clumps of TNT), MC.

(13) After determination of its explosives safety status, scrap metal from used munitions on a range that is
documented as safe would, after any demilitarization required to remove its military characteristics, be
available for release from DoD control. In additions to these DoD requirements, other regulatory criteria
may apply.

(14) Prudent safety practice is to consider kick outs, which have experienced an unknown environment, to
be equally dangerous and managed like UXO until technically qualified personnel assess and determine that
they are not UXO or do not present explosive hazards similar to UXO.

(15) Of itself, such material (e.g., mettle kettle, drainpipes, floor slabs) do not present an explosive hazard
and would not be classified as UXO, DMM or MC. However, residual MC (e.g., TNT, RDX, HMX) could
remain in such material in high enough concentrations to present an explosive hazard.

(16) After determination of its explosives safety status, such material (e.g., mettle kettle, drainpipes, floor
slabs) when documented as safe would be available for release from DoD control. In addition to this DoD
requirement, other regulatory criteria may apply.

(17) At operational ranges or former ranges used exclusively for live fire of small arms ammunition, some
unfired small arms ammunition may be found. Although this ammunition is considered DMM and would be
MPPEH, it is not considered to present a significant explosive hazard.



ATTACHMENT 2

MEC Discovery Form



MEC Discovery Form

I3 uacoBS

UXO/OE Discovery Form

Date: Name:
Contract: Contract Number:
Location: Site Manager:

MEC Discovery Data

Inspected
Item # Item By Date Disposition SUXOS | UX0SO

UXOSO Print Name SUXOS Print Name

UXOSO Signature Date SUXOS Signature Date

UXO Discovery Form (RD808) REV: 06/30/2005

W911KB-05-P-0076 April 2006
PROPRIETARY INFORMATION- NOT TO BE REUSED OR REDISTRIBUTED WITHOUT PRIOR
WRITTEN PERMISSION FROM BERING SEA ECCOTEC, INC.
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MPPEH Chain of Custody Document

I3 uacoBS

NON-HAZARDOUS MPPEH/RANGE RESIDUE Load No.
CHAIN OF CUSTODY AND CERTIFICATE OF
DESTRUCTION
1.Generators Name and Mailing Address 1a.Generators Phone No.
-
é 2. Generators Project Location 2a. Project Phone No.
L
0
o 3. Transporter #1 Name and Mailing Address 3a. Transporter #1 Phone No.
4. Transporter #2 Name and Mailing Address 4a. Transporter #2 Phone No.
5. Receiver Name and Mailing Address (If Different from 5a. Phone No.
Transporter)
6. Security Seal Numbers | 7. Gross 8.Tare Weight 9.Net Weight 10. Weight Ticket #
Box# Weight
[0 d
e
&() 11. Description 12. Material 13. Quantity 14. Units (Wt. Volume)
o
|_
=z
@)
O
~
[ad
@) INERT CERTIFICATION
= “I CERTIFY THAT EACH ITEM OR ITEMS CONTAINED HAS BEEN PERSONALLY INSPECTED BY ME AND TO THE BEST OF MY
é KNOWLEDGE AND BELIEF, CONTAIN NO ITEMS OF A DANGEROUS OR HAZARDOUS NATURE AS DEFINED BY FEDERAL,
] STATE, AND/OR LOCAL REGULATIONS.”
Z 15. Inspector 1/Project UXO/QA
'('bJ Printed/Typed Name Signature Month/Day/Year
16. Inspector 2/ Project Rad/Safety
Printed/Typed Name Signature Month/Day/Year
17.Transporter 1 Acknowledgement of Receipt of Material (Receiving Signature Verifies that Seals were intact)
% Printed/Typed Name Signature Month/Day/Year
|_
@
8 18. Transporter 2 Acknowledgement of Receipt of Material (Receiving Signature Verifies that Seals were intact)
%3 Printed/Typed Name Signature Month/Day/Year
<
o
|_
o« 19. Qualified Recycler Acknowledgement of Receipt of Material (Receiving Signature Verifies that Seals were intact)
lilJ Printed/Typed Name Signature Month/Day/Year
O
>
8 DEMILITERIZATION/DESTRUCTION CERTIFICATION
o “l CERTIFY THAT EACH ITEM OR ITEMS LISTED HEREON WERE DEMILITERIZED/DESTROYED ABOVE AND BEYOND THE
a STANDARDS DIRECTED BY DoD 4160-21-M-1 (SO AS TO NO LONGER RESEMBLE A.E.D.A -ORDINANCE)”
[T} 20.
E Printed/Typed Name Signature Month/Date/Year
-
<
8, 21. Remarks/Comments Mail Completed form to: Bering Sea Eccotech, Inc (Contracts File) 4300 “B” Street, Suite
402, Anchorage, Alaska 99503

BSE UXO Chain of Custody (UD822)

W911KB-05-P-0076

REV: 06/28/2006

April 2006

PROPRIETARY INFORMATION- NOT TO BE REUSED OR REDISTRIBUTED WITHOUT PRIOR
WRITTEN PERMISSION FROM BERING SEA ECCOTEC, INC.
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Name: DAVID J. FRANDSEN
Title:  Senior UXO Supervisor

Education: B.A., 1986, Kensington University, Glendale, California
1972, Naval Explosive Ordnance Disposal School, Indian Head, Maryland

Special Training: Explosive Ordnance Disposal Master Technician, 1978 (CEHNC#070)
OSHA 40-Hour Health and Safety Training (HAZWOPER)
OSHA Supervisor Training
OSHA Refresher Training
OSHA Confined Space Training
OSHA 10-Hour Construction Safety
First Aid and CPR Training
Construction Quality Management for Contractors

Mr. Frandsen has over 30 years of experience in planning and managing operations for
government and commercial clients at locations nationwide and worldwide. With over 15
years each of military and commercial experience, he is knowledgeable in federal, state, and
local laws regarding safety and quality. He has supervised multiple project teams performing
all phases of response activities and has extensive experience destroying all types of ordnance
safely. He has managed Munitions Response Programs with a combined total value of over
$50 million, the most recent being a $20 million contract with the U.S. Army Corps of
Engineers, Huntsville Center for CONUS and OCONUS MEC projects.

As a Jacobs’s employee he served as Safety and Quality oversight during the cleanup of a
40mm Rifle Grenade range at the former Castle Air Force Base, California. He also served as
Site Manager and Quality Manager at Beale Air Force Base for the successful and incident
free Cleaning and Inspection of eight, fifty-thousand gallon underground fuel storage tanks.
The project was completed on time and within budget.

Prior to joining Jacobs, Mr. Frandsen served as Senior Project Manager with EODT, Inc., an
environmental engineering company specializing in MEC remediation and recovered
chemical warfare materiel (RCWM) projects for commercial and federal clients. He
performed overall project management, including conducting site visits, formulating a work
plan, assigning personnel, and coordinating the work effort through project completion and
acceptance of the final report. In addition he helped prepare competitive requests for
proposals and submitted fixed-price bids for task orders to the U.S. Army Corps of Engineers,
Huntsville Center. During this assignment for the Huntsville Center he managed UXO
projects at the following sites:

e Former Camp Claiborne, Alexandria, Louisiana — As the Project Manager in support of
CERCLA EE/CA investigation of HTRW and OE concerns, he developed and



implemented the UXO safety program. While onsite, he analyzed UXO risks, supervised
exclusion zone operations, and conducted daily safety inspections.

e Ouli Site, Former Waikoloa Maneuver Area, Waimea, Hawaii — As the Project Manager
for the time-critical removal action, he located and removed UXO and OE scrap from the
300-acre residential site. To complete site activities, he developed the site-specific UXO
safety program, enforced personnel limits, and conducted safety inspections. In addition,
he coordinated with stakeholders, implemented site security, and disposed of range
residue.

e Former Benicia Arsenal, Benicia, California — As the Project Manager for a $2.5 million
Formerly Used Defense Sites (FUDS) project, he was responsible for clearing WWI- and
WWiIl-era UXO.

e Hohenfels, Germany — As the Project Manager for a $2.5 million range clearance project,
he was responsible for clearing WWII-era and current UXO.

e Fort Hood, Texas, Digital Multi-Purpose Range Complex — UXO Clearance and support
During Construction Activities for the Digital Multipurpose Range Complex (DMPRC)
Personally requested by the USACE to serve as on-site Project Manager/SUXOS for this
$2.2M project critical to the war in Iraq that was put over one-year behind schedule by a
separate contractor. The project involved using magnetometers and digital geophysical
instruments to detect and remove surface and subsurface UXO from an active impact
range. Specific lanes and areas were surveyed for clearance and all daily activities were
coordinated with a separate on-site construction contractor. Removal activities and
construction support for earth moving machinery were conducted concurrently. All field
activities were documented daily on CAD, spreadsheets, daily reports, and meetings.
Weekly meetings were attended and verbal and written progress reports were provided to
the Base Commander and the USACE. After four-months onsite Mr. Frandsen had
successfully brought the project 2-weeks ahead of schedule, which resulted in completing
the project a head of schedule.

e As the Project Manager for a $1.9 million range clearance and construction support
project, he was responsible for clearing WW1lI-era and current UXO.

e Joliet, Illinois — As the Project Manager for a $750,000 project, he was responsible for
clearing WWI- and WWiIlI-era UXO.

e Fort McClellan, Alabama — As the Project Manager for a $2 million FUDS project, he was
responsible for clearing WWI- and WWIlI-era UXO.

Prior to this, Mr. Frandsen served as a Project Manager for HFA, Inc. in Waldorf, Maryland
where he was responsible for overall management of $20 million in projects. He prepared
reports and provided cost accounting for all projects, which included all types of UXO. Upon
receipt of a task order he conducted the initial site visit, formulated the work and safety plans,
assigned personnel, and coordinated the work effort through project completion and approval
of the final report. All projects were completed on time and under budget. Additionally, he
prepared proposals for contract award and submitted fixed-price and time and material bids to



the U.S. Army Engineering and Support Center, Huntsville. He also served as the assistant
Health and Safety Officer and Quality Manager during the absence of these fulltime positions.

Mr. Frandsen's representative project assignments at HFA, Inc. include the following.

Fort Devens, Massachusetts — As the Senior UXO Supervisor and Project Manager, he
oversaw UXO sampling actions on property being accessed to the Federal Bureau of
Prisons under the Base Realignment and Closure (BRAC) program. He planned and
supervised multi-team UXO sampling and removal operations using the U.S. Army
Engineering and Support Center Huntsville’s site characterization computer program. He
coordinated all intrusive operations with military police, military dependents, and
contractors. In addition, he organized and provided sampling data to the U.S. Army Corps
of Engineers Huntsville and New England Districts. He provided sampling results to the
U.S. Army Corps of Engineers St. Louis District and coordinated efforts to verify the
results of the initial archives search report. He planned and supervised UXO removal
activities in areas that earlier were determined through sampling to be contaminated with
UXO, resulting in a $4 million BRAC project at Fort Devens. He provided daily project
coordination with active duty military, military dependents, and local contractors for
safety and relocation during multi-team UXO clearance operations. He performed cost
accounting, records maintenance, and daily and weekly reporting to the U.S. Army Corps
of Engineers Huntsville and New England Districts. This was the first successful BRAC
project involving UXO removal activities that involved UXO sampling (32 separate areas)
and continued through the UXO clearance and documentation phase. The project’s
overall organization and success was used as a model for other BRAC projects for several
years.

Fort Ord, California — As the UXO Supervisor, he managed the sampling and clearance of
property contaminated with all types of U.S. ordnances. As the Site Safety Officer and the
Senior UXO Supervisor, he supported multi-team UXO clearance operations while
clearing the 40-acre Laguna Seca area.

Tooele Army Depot, Tooele, Utah — As the UXO Safety Officer and UXO Supervisor, he
supported UXO clearance of property contaminated with fuzes and projectiles. During this
assignment he established site-specific health and safety policies and enforced federal and
state laws regarding UXO operations.

Former Camp Croft, South Carolina — As the UXO Supervisor, he managed UXO
clearance operations on property contaminated with U.S. mortars and projectiles.

Prior to this, Mr. Frandsen served as an EOD Team Member and Team Leader for EOD
World Services in Kuwait. He managed UXO teams and foreign nationals during the
clearance of four bombed and burned ammunition supply points. He was responsible for
clearing all types of U.S. and foreign ordnance and mines and supervising multi-team range
clearance operations. Under his watch, there were no explosive accidents or incidents.



Prior to this, Mr. Frandsen served in the U.S. Navy, retiring after 20 years at the rank of
Senior Petty Officer. During his military career, his representative UXO project assignments
included the following.

Point Mugu, California — As the Detachment Senior Chief, Operations Chief, Safety
Officer, and Senior Diving Supervisor, his responsibilities included scheduling and
assigning personnel for all detachment operations. He also scheduled and managed multi-
team evolutions during missile and mine recovery operations and supported all U.S. Navy
mines and missiles, including the Phalanx Gun system. Furthermore, he provided EOD
services to the U.S. Secret Service and local law enforcement agencies.

Fort Story, Virginia — As the Underwater Ordnance Division Senior Chief and Senior
Instructor, he developed the formal curriculum for torpedo and mine identification,
recovery, intelligence data, and disposal, organized the practical training, assigned
instructors, and performed project scheduling. He completed a special assignment as the
Senior Enlisted Advisor to the U.S. State Department-sponsored EOD training team in
Beirut, Lebanon in which he managed the hands-on practical EOD training to graduates of
a four-week, accelerated EOD course. This training involved scheduling and supervising
UXO clearance operations in downtown Beirut and throughout Lebanon. Mr. Frandsen
also personally organized and managed the UXO cleanup of a burned ammunition supply
point in downtown Beirut. He coordinated clearance operations with Israel EOD units
and multinational forces. He gathered and provided ordnance intelligence to U.S. agencies
and the Naval EOD school and facility. No accidents or injuries occurred during his
supervision or participation.

Keflavik, Iceland — As the detachment’s leading Chief Petty Officer and Unit Operations
Chief, he managed the budget and assigned project personnel. He interfaced with the
Icelandic police and NATO representatives during all phases of recovering USSR
ordnance and information gathering devices. He managed a yearlong hazardous chemical
cleanup and disposal project for commercial chemicals recovered from the base supply
department. He managed the base wide removal, testing, and disposal of PCB-
contaminated electrical transformer oil. During dignitary visits to Iceland he managed
EOD support to the Icelandic government, NATO, and the U.S. State Department.

Charleston Naval Weapons Station, South Carolina — As an EOD Team Member, he
performed maintenance and inventory of EOD tools and equipment, ordered materials,
and maintained the detachment’s supply records and budget. He also was the Demolition
Range Safety Petty Officer and Diving Supervisor during diving operations. He supported
nuclear weapons maintenance and transportation to the Polaris Missile Facility.

U.S. Army EOD Unit, Fort Bragg, North Carolina — As an EOD Team Member, he
performed range clearance operations on a 40-mm rifle grenade range, a projectile impact
range, and a mortar impact range. Supervised multi-team range sweeps, inspected
retrograde ordnance, and disposed of retrograde ordnance.

Fort Story, Virginia — As an EOD Technician and Team Member, he participated in
numerous range clearances at various locations. Assigned to the U.S.S. Independence
CV62, EOD team to support to all munitions carried by the aircraft carrier and aircratft.



e Suez Canal — While on special assignment, he trained Egyptian Special Forces in EOD
and diving procedures and techniques during both surface and underwater ordnance
clearance operations. He helped locate and dispose of all types of U.S. and foreign

ordnance in and adjacent to the canal without accident.

e U.S. Secret Service — While on special assignment, he provided EOD support to U.S. and

foreign presidents and heads of state.

Employment History
Jacobs Engineering Group Inc.

EODT, Inc.
Senior Project Manager
Project Manager

HFA, Inc.

Senior UXO Supervisor
UXO Supervisor/Specialist
EOD World Services

EOD Team Leader/Team Member

State of lowa
First Judicial District
District Court Clerk

Vitro Corporation
Technical Writer/Editor

United States Navy

EOD Senior Chief Petty Officer

Detachment Senior Chief

Operations Chief

Safety Officer

Senior Diving Supervisor

Underwater Ordnance Division Senior Chief/Senior Instructor
EOD Technician/Team Member

Aviation Ordnanceman
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ATTACHMENT 5

Activity Hazard Analysis



CERTIFICATION OF ACTIVITY HAZARD ANALYSIS

Task: MEC/UXO Anomaly Avoidance and Construction Support During Excavating Activities with Mechanical Equipment

MEC/UXO Analyzed by: Terry Briggs, CIH

Reviewed by: Dave Frandsen, SUXOS

PRINCIPLE STEPS

POTENTIAL HAZARDS

RECOMMENDED CONTROLS

location of MEC/UXO or
potential MEC/UXO,
Identifying MEC/UXO and
stopping work activities,

MEC/UXO Avoidance and ¢ MEC/UXO; MEC at the site has been evaluated and .
Identification, Marking the determined to most likely be not shock sensitive.

e Ergonomic issues with using a magnetometer, slips, .
trips and falls, temperature extremes, explosions/fires
and power tool safety issues.

Using a magnetometer and | * Mechanical equipment and excavating activities.
general hand tools. e High-pressure hydraulic lines and hot hydraulic fluid.

MEC safety support, in accordance with this Work Plan, will be
onsite during all work activities.

Level D PPE required to include, hearing protection ear plugs if
> 85dBA and double protection ear muffs if > 105dBA. Hard
hats to be worn around operating equipment, Leather gloves
with disposable dust respirators optional to employees if dust is
present. Eye protective glasses with side shield of dust
goggles. Any additional upgrade of PPE is to be approved by a
CIH. Steeled toe boots should not be worn when performing
magnetometer surveys unless a foot hazard exists. Heat/cold
stress awareness, monitoring and ample fluids should be
available.

EQUIPMENT TO BE USED

INSPECTIONS REQUIRED

TRAINING REQUIRED

Hand tools, Schonstedt Model GA-52Cx,
and flagging tape.

A response check of the magnetometers will be

performed at the start and finish of each work day.

Any other inspections or tests based on site
conditions and work plan requirements will be
conducted.

Trained UXO Technician Ill and UXO Technician Il (the UXO
team) will be onsite during all work activities. As a minimum
HAZCOM, 40-hour HAZWOPER, 8-hour refresher are
required, and MEC Safety Training. Site personnel are to
attend all daily safety briefings and initial site specific training.
Standard hand signals used between spotter and operators of
mechanical equipment.

Certification of Activity Hazard Analysis

The signature below certifies that the above mentioned persons have assessed and reviewed this task to ascertain the potential hazards associated with its
conduct, and to determine the control techniques and PPE which will be required to safeguard site personnel from the identified hazards.

Signature
of Analyst:

Date: Signature
of Reviewer:

Date:




ATTACHMENT 6

Memorandum for Work Plan Approval. Subject: Approval for Explosives Siting Plan
(ESP), Munitions and Explosives of Concern Work Plan, Former Communications Site
RI/FS, Ft. Wainwright, AK, September 2007



DEPARTMENT OF THE ARMY
HUNTSVILLE CENTER, CORPS OF ENGINEERS
F.O. BOX 1600
HUNTSVILLE, ALABAMA 35807-43C1

REPLY TO

Al e ATTENTION OF: ° ! w
CEHNC-OE-CX - w

MEMORANDUM FOR Commander, US Army Engineer District, Alaska, (CEPOA-PM-C/Mr.
Robert Brock), PO Box 6898, Elmendort AFB, AK 99506-0898

SUBJECT: Approval for Explosive Siting Plan (ESP), Munitions and Explosives of Concemn
Work Plan, Former Communications Site RIFS, Ft. Wainwright, AK, September 2007
1. References:

a. Department of Defense 6055.9-STD, Ammunition and Explosives Safety Standards.

b. Depariment of the Army Pamphlet 385-64, Ammunition and Explosive Safety Standards.

¢. Engineer Regulation 385-1-93, Safety and Health Requirements for Munitions and
Explosives of Concern Operations, March 2007.

d. Munitions and Explosives of Concern Work Plan, Former Communications Site RI'FS, Ft.
Wainwright, AK, September 2007,

2. The ESP, at Chapter 3 of the Work Plan, is approved for use.

3. This office has reviewed this ESP and this memorandum constitutes Direct Reporting Unit
(DRU) approval in accordance with reference lc.

4. Any changes to the provisions of the ESP will require subsequent reviews and approvals by
the Military Munitions Center of Expertise in accordance with reference I¢,

5. If you have any questions, please call Mr. Hank Hubbard, at (256) 895-1586.

lrinadt Y,
Encl jél/ CA%\. \/ UKEY, P.E., PLS

Chief, Military Munitions Center
Of Expertise

CF:

Commander, US Army Corps of Engineers, (CESO-SWD/Ms. Blanca Roberts) 441 G Street,
NW, Washington, DC 20314-1000
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ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
bgs below ground surface

CFR Code of Federal Regulations

CcQcC contractor quality control

DFW definable feature of work

DOT U.S. Department of Transportation

DQO data quality objective

DRMO Defense Reutilization and Marketing Office
DRO diesel-range organics

EPA U.S. Environmental Protection Agency

EPP Environmental Protection Plan

FCS Former Communications Site

FS Feasibility Study

FSP Field Sampling Plan

GPR ground-penetrating radar

HAZWOPER Hazardous Waste Operations and Emergency Response
HDPE high-density polyethylene

Jacobs Jacobs Engineering Group Inc.

MEC munitions and explosives of concern

mil millimeter

NA not available/not applicable

OSHA Occupational Safety and Health Administration
PAH polynuclear aromatic hydrocarbon

PCB polychlorinated biphenyl

PID photoionization detector

POL petroleum, oil, and lubricants

PPE personal protective equipment

RCRA Resource Conservation and Recovery Act

RI Remedial Investigation
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ACRONYMS AND ABBREVIATIONS

(continued)

RRO residual-range organics

SSHO site safety and health officer

SSHP Site Safety and Health Plan

SVOC semivolatile organic compound

TAT turnaround time

TBD to be determined

TCLP toxicity characterization leaching procedure
USACE U.S. Army Corps of Engineers
USAED U.S. Army Engineer District, Alaska
VvVOC volatile organic compound

°F degrees Fahrenheit
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1.0 INTRODUCTION

This Work Plan outlines the activities to be performed around Buildings 15 and 17, and 48
and 49 during the 2007 field season at the Former Communications Site (FCS), also referred
to as Taku Gardens, located at Fort Wainwright, Alaska. Jacobs Engineering Group Inc.
(Jacobs) will perform this drum and debris investigation in support of an ongoing Remedial
Investigation (RI1)/Feasibility Study (FS). Table 1 of the 2007 FCS Communications Plan
(U.S. Army District, Alaska [USAED] 2007¢) presents key personnel for this project.

The Army Department of Public Works (DPW), U.S. Environmental Protection Agency
(EPA), and Alaska Department of Environmental Conservation (ADEC) have agreed to
conduct the FCS RI/FS utilizing the triad approach. A Management Plan addressing the
methods of the overall site management, Quality Assurance Project Plan (QAPP), and
sampling techniques has been prepared and should be referred to for additional information.
This document is one of many work plans that provide detailed information to the specific
task of the RI/FS. This approach was determined to be the most effective, efficient, and
appropriate method for investigating the FCS. Figure 1-1 provides the latest geophysical
survey results around Buildings 48 and 49. Figure 1-2 provides the latest geophysical survey
results around Buildings 15 and 17. Figure 1-3 provides the ground-penetrating radar (GPR)
interpretations from the grid north of Building 15. The figure identifies locations of a pit-
feature that extends to about 6 feet below the surface, a cable or pipe that runs north-south,
and locations of five other anomalies and their depths below the surface. The EM61 data
provided on Figure 1-2 also show very high values in the area of the pit shown on Figure 1-3.
The GPR data support the EM61 results and suggest that the maximum depth of burial

expected is around 2 meters or 6 feet.

Munitions and explosives of concern (MEC) have been found at some areas of this site during
previous investigation activities. The project site has been divided into two areas of concern
based on previous construction activities and investigation. The areas of concern are the low-
probability MEC area and the moderate to high-probability MEC area, which include
Buildings 15 and 17, and 48 and 49. To address the specific concerns associated with MEC, a

I\ERS-UR\TO06-Taku Gardens Planning\WP\Work Plan2\4-Drum Inv\Drum-Debris WP.doc 1-1 AKERS-UR-05F506-J21-0004
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separate Munitions and Explosives of Concern Support Work Plan was developed and is
provided under separate cover (USAED 2007c). All activities will be conducted in

accordance with the approved Munitions and Explosives of Concern Support Work Plan.

11 PROJECT OBJECTIVES

The project objective is to determine potential contaminants of concern contained within or
emanating from drums and debris and from underlying soil located near Buildings 15, 17, 48,
and 49.

1.2 SCOPE OF WORK

The following definable features of work (DFW) under this task order are described in
Section 3.3:

e Mobilization

e Site security

e MEC standby support

e Buildings 15 and 17 drum and debris investigation
e Buildings 48 and 49 drum and debris investigation
e \Waste management

e Site restoration and backfilling

e Demobilization
1.3 SITE DESCRIPTION

Fort Wainwright occupies a 915,000-acre military reservation located west of Fairbanks,
Alaska (Figure 1-1 of the 2007 Remedial Investigation/Feasibility Study (RI/FS) Work Plan
[USAED 2007b]). This 54-acre construction site is located between Alder and Neely Roads,
east of White Street and west of the Fort Wainwright Power Plant. Figure 2-2 of the 2007
Remedial Investigation/Feasibility Study (RI/FS) Work Plan (USAED 2007b) presents a view
of the FCS site and the location of Buildings 15, 17, 48, and 49.
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1.4  PREVIOUS ENVIRONMENTAL ASSESSMENT WORK

In 2006, a Preliminary Source Evaluation (PSE) Il was conducted at the FCS to further define
and delineate the extent of contamination. The results of this evaluation near Buildings 15,

17, 48, and 49 were as follows:

e A high concentration of magnetic anomalies was detected during the geophysical survey
around Buildings 15, 17 and 48 (Figure 2-8 of the 2007 Remedial Investigation/Feasibility
Study Work Plan [USAED 2007b]).

e Test Pit 14, adjacent to Building 49, contained an unknown number of partially intact or
intact waste drums. One of these drums was sampled and found to contain volatile
organic compounds (VOC), semivolatile organic compounds (SVOC), diesel-range
organics (DRO), residual-range organics (RRO), pesticides, and metals (USAED 2007a).
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20 DATA QUALITY OBJECTIVES

Data quality objectives (DQO) guide decisions and procedures for collecting, analyzing, and
evaluating data so that overall project objectives are met (Table 2-1). Sections 2.1 and 2.2
discuss waste characterization contaminants of concern and the sampling approach at
Buildings 15 and 17, and 48 and 49. MEC standby support will be available in support of
attaining project objects. This work is detailed in a separate Munitions and Explosives of

Concern Support Work Plan and is provided under separate cover (USAED 2007c).

21 CONTAMINANTS OF CONCERN

The contaminants of potential concern are contamination contained within drums or soil
immediately surrounding the drums. Due to the unknown contents of the drums, samples will
be subject to a full suite of analyses that includes gasoline-range organics, DRO, RRO,
SVOCs, VOCs, pesticides, polychlorinated biphenyls, herbicides, ignitability, reactivity, and
eight Resource Conservation and Recovery Act (RCRA) metals.  Munitions-related

compounds that are regulated under RCRA are included under SVOC analysis.

2.2  SAMPLING APPROACH

The intent of this sampling effort is to characterize environmental waste (primarily drums,
liquids, soil, and sludge) that could be a potential source of contamination to the groundwater.
Jacobs will perform all analytical sampling discussed in this Work Plan unless otherwise
noted. Waste sampling will be performed in conjunction with RI activities performed at the
site. Jacobs will manage the contents of waste bins and assure that waste characterization
results are used to evaluate waste COCs. In addition, excavated soil will be field-screened for
drum contaminants using a photoionization detector (PID) and visual and olfactory
observation. PID screening and calibration will be performed in accordance with the 2007
Remedial Investigation (RI)/Feasibility Study (FS) Management Plan (USAED 2007d) Field
Sampling Plan (FSP). Waste characterization samples will be collected in accordance with
Attachment 1, the FSP Addendum.
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Table 2-1

Data Quality Objectives

Concentration

Oxidizing potential

Analytes of Level of
Objective Data to Be Collected Concern Data Use Concern Comments
Characterize drum | Collect field screening | pH Determine appropriate | DOT guidance |e 100% of like drums will be field screened using
contents according | samples from drums | Fuel presence waste stream (49 CFR) HAZCAT screening.
to 40 CFR 262.11 Miscibility .
Flash point EPA guidance
(40 CFR)

Characterize drum | Collect samples of Reactivity Characterize drum DOT guidance |e Samples will be collected directly from the
contents for offsite | contents after Ignitibility contents for offsite (49 CFR) containers in which the field screening aliquots
disposal purposes | consolidation VOCs disposal id were bulked.
activities are SVOCs EPA guidance
conducted PCBs (40 CFR)
RCRA Metals
Pesticides
Herbicides
Characterize soil Collect samples of Reactivity Determine appropriate | DOT guidance | e Samples will be collected at a frequency of two
for offsite disposal | soil removed during Ignitibility waste profile (49 CFR) samples per first 50 cubic yards and one sample
purposes excavation activites | VOCs information for id per 50 cubic yards thereafter.
in accordance with SVOCs manifesting and EPA guidance ) . . .
the Long-term Soil PCBs labeling and disposal (40 CFR) o Analytlcg! results will be rev_le\{ved to determine if
Stockpile RCRA Metals facility requirements any additional TCLP analysis is necessary.
Plan(USAED 2007f). | Pesticides e Estimated 7-day TAT for samples; actual TAT
Herbicides

will be determined in the field.

Note: For definitions, see the Acronyms and Abbreviations section.
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If an RCRA chemical is detected at a concentration 20 times greater than its corresponding

RCRA toxicity characterization leaching procedure (TCLP) concentration (Table 2-2), a

composite sample will be collected from five locations within the waste and submitted for

TCLP analysis.

Table 2-2

Resource Conservation and Recovery Act Toxicity Characteristic Leaching Procedure
Concentrations

RCRA TCLP 20 Times TCLP
Sample Suite | Sample Method Chemical Analyte | Concentration (mg/L) | Action Level (mg/kg)
Arsenic 5.0 100
Barium 100.0 2,000.0
Cadmium 1.0 20.0
RCRA Metals | SW6020/7470A Chromium >0 1009
Lead 5.0 100.0
Mercury 0.2 4.0
Selenium 1.0 20.0
Silver 5.0 100.0
Benzene 0.5 10.0
Carbon Tetrachloride 0.5 10.0
Chlorobenzene 100.0 2,000.0
Chloroform 6.0 120.0
1,4-Dichlorobenzene 7.5 150.0
VOCs SW8260B 1,2-Dichloroethane 0.5 10.0
1,1-Dichloroethlene 0.7 14.0
Hexachlorobutadiene 0.5 10.0
Methyl Ethyl Ketone 200.0 4.000.0
Tetrachloroethylene 0.7 14.0
Trichloroethylene 0.5 10.0
Vinyl Chloride 0.2 4.0
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Table 2-2
RCRA TCLP Concentrations
(continued)

RCRA TCLP 20 Times TCLP
Sample Suite | Sample Method Chemical Analyte | Concentration (mg/L) | Action Level (mg/kg)

2,4-Dinitrotoluene 0.13! 2.6

Hexachlorobenzene 0.13! 2.6

Hexachloroethane 3.0 60.0

Nitrobenzene 2.0 40.0

SVOCs SwW8270C
Pentachlorophenol 100.0 2,000.0
Pyridine 5.0" 100.0
2,4,5-Trichlorophenol 400.0 8,000.0
2,4,6-Trichlorophenol 2.0 40.0
o 2,4-D 10.0 200.0
Herbicides Sw8151

2,4,5-TP Silvex 1.0 20.0

Chlordane 0.03 0.60

Endrin 0.02 0.4

Pesticides SWB8081A Lindane 04 8.0
Methoxychlor 10.0 200.0

Toxaphene 0.5 10.0

Notes:

" The quantitation limit is greater than the calculated regulatory level and therefore becomes the regulatory level.
For definitions, see the Acronyms and Abbreviations section.

Collection of confirmation soil samples for laboratory analysis within excavations will be
conducted by CH2M Hill in accordance with the 2007 Remedial Investigation (RI)/Feasibility
Study (FS) Work Plan (USAED 2007b).
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3.0 PROJECT EXECUTION APPROACH

This section describes general requirements for completion of the Drum and Debris
Investigation, discusses conditions for performing the work, and identifies fieldwork control

requirements.

3.1 QUALIFICATIONS AND RESPONSIBILITIES

The Site Manager oversees all Jacobs and subcontractor employees working onsite. The Site
Manager is responsible for overseeing all activities and verifying their conduct in accordance
with this Work Plan and all applicable federal and state regulations. Brian Roberts will be the

Jacobs Site Manager for this project.

The Jacobs Contractor Quality Control System Manager (CQCSM) ensures that all quality
standards are met. The CQCSM is responsible for providing the USAED PM with daily CQC
reports detailing each day’s activities, quantities, etc. Sarah Belway will be the Jacobs
CQCSM for this project.

The Site Safety and Health Officer (SSHO) oversees all field activities; ensures that each
activity is performed in a safe manner following USAED, Occupational Safety and Health
Administration, and Jacobs guidelines; and reports directly to the Jacobs Project Manager.

Sarah Belway will be the Jacobs SSHO for this project.

The Field Sampler is responsible for collecting samples, reviewing analytical results,
completing appropriate documentation, and submitting samples to the laboratory. The Field
Sampler is also responsible for implementation the FSP Addendum provided as Attachment 1
and coordination of QAPP requirements that affect the laboratory and field programs. The
Field Sampler will report to the Site Manager while working onsite and to the Project Chemist
regarding the FSP. The Field Sampler will meet ADEC requirements for a Qualified Person
as defined by Alaska Administrative Code, Title 18, Section 75.990(100). These

requirements include a four-year college degree in chemistry, environmental science,
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engineering, geology, hydrology, or a related field, and at least one year of professional
experience in a related field. Alex Thomas will be the lead Field Sampler for this project.

3.2 GENERAL WORKING CONDITIONS

The work schedule will generally be 6 days a week, 10 hours a day, for onsite activities.
Members of the crew performing management and reporting activities may work up to

12 hours a day.

3.3 DEFINABLE FEATURES OF WORK

The following sections describe the DFWs and the order of occurrence that will be applied to

the FCS drum and debris investigation at Fort Wainwright.

3.3.1 Mobilization

Mobilization of personnel to Fort Wainwright is anticipated to begin on 13 August 2007. If
field activities are not completed in 2007 due to the onset of winter, a second mobilization
will be scheduled for spring 2008. Jacobs shall mobilize sufficient personnel, equipment, and
materials to the site to conduct the work described in this Work Plan. USAED has provided
Jacobs with a landowner right-of-entry permit to work at the site. Prior to mobilization, the

following personnel shall be notified:

e Bob Brock, USAED Project Manager, (907) 753-5612
e Joe Malen, Fort Wainwright Point of Contact (POC), (907) 361-4512

Prior to any contractor activities at the site, each contractor personnel will coordinate and

attend a site-specific safety briefing hosted by DPW Environmental.

A staging area for the project site will be located in the former laydown yard south of Area E.
This staging area will be used to store all heavy equipment and organize and manage
packaged wastes that will be placed into bulk containers to be transported offsite by Defense
Reutilization and Marketing Office (DRMO).
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At least two stockpiles are anticipated and will be established at the staging area. Each
stockpile area will be 100 feet by 100 feet in size. Each stockpile will be constructed with
12-inch-high berms and lined with 20-millimeter (mil) high-density polyethylene liner
(HDPE). A 10-mil HDPE top cover will be deployed over the stockpile location during field
activities. The FCS Long Term Soil Stockpile Plan (USAED 2007e) contains additional

information.

Jacobs will stage an office trailer onsite that will be equipped with electricity, phone, Internet,
and a sample managing area. This office trailer will be located near the CH2M Hill office
trailer in the northern area of the site to facilitate communication among all field personnel.
Jacobs personnel will occupy locally rented residences during off-work hours.

The locations of the key work areas are presented in Figure 3-1.

3.3.2 Site Security

All personnel desiring site access in support of this project will sign the Taku Entry Control
Roster in Building 3023, with name, organization, and time in. Selected personnel will be

issued a gate key.

All contractor personnel will check in and out with the FWA Fire Department Dispatcher
daily prior to accessing and departing the FCS. FTW dispatch can be reached telephonically
24 hours a day at (907) 361-7470.

A chain-link security fence surrounds the FCS. Access to and from the site will be controlled
at all times. The fence gate will remain locked during non-working hours. While work is
occurring, a sign-in/sign-out log will be maintained in the job shack. The gate to the site will
be closed and locked behind personnel entering or exiting the site. A sign will be posted
providing contact information for selected key holders should site access be required by

others.
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3.3.3 Drum and Debris Investigation near Buildings 15 and 17, and 48 and 49

All work will be conducted in accordance with this Work Plan, the Munitions and Explosives
of Concern Support Work Plan (USAED 2007c), and the RI/FS Management Plan (USAED
2007d). The purpose of the investigation is to remove contamination sources in the form of

buried drums. In general, site work will commence according to the following procedures:

Excavation will be conducted in 6-inch lifts in conjunction with hand digging to ensure
drums are not damaged during excavation.

Soil will be excavated from known debris sources identified by previous geophysical
investigations.  Overburden will be segregated and stockpiled separately from
contaminated soil near the excavation. Contaminated stockpiles will be sampled as soon
as practicable and will remain covered during project activities. Excavated soil will be
placed into one of two soil stockpiles as determined by PID results and field observations:

- Less than 20 parts per million (ppm): This soil is assumed clean and will be returned
to the excavation from which it originated as long as it has no visual or olfactory
evidence of contamination. If there is other evidence of contamination, the soil will be
moved to the long-term soil stockpile.

- 20 ppm and greater: This soil is assumed contaminated and will be stored in a long-
term contaminated soil stockpile and characterized in accordance with the QAPP.

Soil sampling from the long-term soil stockpile will be performed in accordance with the
ADEC Guidance for Cleanup of Petroleum Contaminated Sites (ADEC 2000). Stockpiles
will be sampled with a frequency of one confirmation soil sample per 50 cubic yards of
stockpile, with two samples from the first 50 cubic yards. Contaminated soil will be
segregated using a PID and visual and olfactory evidence.

The crew will work concurrently at the site to identify and segregate waste streams
including, but not limited to, drums with contents, empty and crushed drums, scrap metal,
and contaminated soil. Any contaminated soil that must be removed to access drums and
debris will be removed and stockpiled for future disposal. Section 3.3.4 details the extent
of removal activities.

Many of the drums encountered are expected to be empty. Empty drums will be shaken,
scraped, or otherwise checked to be free of dirt, gross contamination, or deleterious
material prior to being moved to the waste staging area. Drums with noticeable residual
contamination will be triple-rinsed prior to disposal. All wastewater generated during
rinsing will be containerized and characterized for disposal.

If MEC is found, work will stop until the MEC can be evaluated and removed from the
area. Any material encountered during the removal action that is obviously not a drum or
other building debris will be considered MEC until evaluation proves otherwise. If
potential MEC is encountered, the procedures outlined in the Munitions and Explosives of
Concern Support Work Plan (USAED 2007c) will be followed.
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e An intact drum or drums containing liquid, sludge, crystalline substance, powders, etc.,
will be considered potentially hazardous material and flagged for further investigation.
Flagged drums will be carefully moved into a position where they can be opened and
sampled. Care will be taken to minimize any stress on the drum to avoid breaching a
drum that may have compromised integrity. Duck ponds or catchment liners will be
placed under the drum to provide additional spill protection. Spill response kits will also
be available at each work area.

e If during visual inspection, drums with contents are found, hazard categorization testing
samples using HAZCAT procedures (Attachment 1, Exhibit 2) will be collected in
Level-B personal protective equipment (PPE) until the waste can be adequately identified
for safe handling in Level-C or Level-D PPE. Drums will be segregated into potential
waste streams based on visual observations. Analytical samples will be collected from
each strata encountered in drum in accordance with the FSP (Attachment 1).
Representative samples from each waste stream will be analyzed and further categorized.

e After the drums have been segregated, they will be placed into overpacks prior to
transportation. Generally, the overpacks will be placed over the upright drum and both
drums carefully tipped upright by the field crew. If the condition or location of the drum
is such that this procedure cannot be safely executed, polyethylene drip pans and an
Underwriters Laboratories-rated diaphragm pump will be available to transfer the contents
of the drum into a new United Nations-rated drum. The empty drum will then be
containerized in an overpack or Super Sack. The waste packages will be properly labeled
and marked at all times. Temporary labels will be placed on waste packages listing
suspected contaminants of potential concern until analytical results are available.

e Jacobs will safely stage all overpackaged or repackaged drums at the site. Once analytical
results are received for drum contents, they will immediately be forwarded to DPW for
waste profile generation. DPW has identified Ms. Kat Gannon, DPW Hazardous Waste/
Hazardous Materials, Building 3489, (907) 361-2023, as the POC for turnover of all
hazardous materials or potentially hazardous waste drums. As often as necessary, Jacobs
will contact Ms. Gannon to arrange the pickup of all hazardous waste/hazardous materials
drums staged at the site.

3.3.4 Excavation Approach

Drum and debris investigation activities will continue until USAED and DPW believe that all
drums in the area have been removed, based on the frequency at which drums are being
encountered.  Excavation may be further limited by groundwater and onsite houses.
Excavation will not continue below the groundwater table except for removal of drums that
are visible above the water table. A structural engineer has evaluated excavation near houses,
the results of which are provided in Figure 3-2. If necessary to pursue drums within the safe
foundation clearance distance identified in Figure 3-2, Jacobs will consult with USAED and
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DPW to determine if temporary foundation support using PIN PILE*™ will be installed to

allow for excavation activities to continue.

PIN PILES®™ are high-capacity drilled piles with typical diameters of 5 to 12 inches. They are
also called micropiles or minipiles. Pile depths can extend to 200 feet and achieve working
loads over 200 tons, depending on pile size and ground conditions. Reinforcing elements,
either high-strength steel bars or tubing, are secured in place with durable cement grout.

Blue-board foundation insulation encountered during excavation near houses will be replaced

during backfill activities.

3.3.5 Waste Management

Long-term contaminated soil stockpiles will be constructed in Area S (the former laydown
yard identified in Figure 3-1), per the FCS Long-Term Soil Stockpile Plan (USAED 2007f).
Jacobs will characterize the soil in these stockpiles and turn it over to DRMO for final

disposition.

Once HAZCAT screening is performed, liquid from excavated drums will be consolidated
into new drums, if possible, and placed into overpacks for offsite transportation and disposal.
Jacobs will characterize drum contents and turn them over to DRMO for final disposition.

Jacobs will dispose of uncontaminated debris at the Fort Wainwright landfill.
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Waste Management Responsibilities

Table 3-1 provides project-specific waste management responsibilities.

Table 3-1
Waste Management Responsibilities

Organization Waste Management Responsibility
USAED Contract holder responsible for directing Jacobs and CH2M Hill.
DPW Designated FCS waste generator.
DRMO Responsible for contaminated soil and liquid waste manifesting, transporting, and

disposal. Also responsible for tracking wastes and providing facility specific
recycling, treatment, storage, and disposal services, as well as for providing final
disposition paperwork to DPW (e.qg., certificates of disposal, landfill tipping fee
receipts, etc.).

Jacobs Responsible for accumulating, segregating, characterizing, and containerizing
waste. Additionally, Jacobs is responsible for transporting noncontaminated
waste to the Fort Wainwright Landfill.

CH2M Hill Responsible for collecting confirmation/site characterization samples from
excavations and delivery of analytical sample results to the USAED and Jacobs.

Note: For definitions, see the Acronyms and Abbreviations section.

Anticipated Waste Streams and Estimated Quantities

Table 3-2 lists anticipated waste types and estimated quantities and identifies the anticipated
disposal facility for each waste stream. Waste quantities were estimated based on the best

available data and past experience on similar projects.

The Fort Wainwright Landfill will be used in accordance with the Fort Wainwright Landfill
Prohibitions and Special Restrictions (March 2000) (Attachment 2).
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Table 3-2

Anticipated Wastes and Estimated Quantities

Estimated Disposal
Waste Type Iltem Quantity Container Facility
POL-contaminated | Nonhazardous < 2,000 cubic Long-term To be
soil contaminated yards stockpile determined by
soll DRMO
Drums with Nonhazardous < 100 each UN/1AL1/Y or To be
contents contaminated UN/1A2/Y 85- determined by
liquid gallon salvage DRMO
drums
(overpacks)
Empty drums and Nonhazardous < 2,000 tons 12-cubic-yard Fort Wainwright
miscellaneous solid waste dump truck Landfill
metal debris
Solid waste, PPE, Nonhazardous < 250 pounds Super Sacks Fort Wainwright
and sampling solid waste Landfill
equipment
Construction debris | Nonhazardous < 250 pounds Garbage bags Fairbanks
and office trash solid waste Municipal
Landfill

Note: For definitions, see the Acronyms and Abbreviations section.

Waste Container Requirements

If encountered, regulated wastes will be placed in containers that comply with U.S.
Department of Transportation (DOT) shipping requirements established in the Code of
Federal Regulations (CFR), Title 49, Chapter 173. Liquids will be shipped in UN/1A1/Y or
UN/1A2/Y drums. Solids will be shipped in UN/1A2/Y steel drums or Super Sacks
(5H packaging per 49 CFR 173).

3.3.6 Site Restoration and Backfilling

Existing clean soil piles, overburden removed during project activities, and clean native soil
from borrow pits near the project will be used to backfill the excavations. Jacobs will inspect
the fill material to ensure that it is free of trash, debris, wood, ice, and other deleterious

materials. The final grade shall match the preexisting grade.
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Backfilling will not commence until the excavation has been sampled by CH2M Hill and
USAED has given direction to backfill. In excavation areas where utilities are encountered,
backfilling activities will be performed in accordance with Replacement Housing Fort
Wainwright Specification 02300, Earthwork. For all other areas, unclassified fill material will
be placed in 1- to 2-foot lifts in the excavation and compacted with several passes of the
heavy equipment at the site. If necessary, backfilling may be performed in sampled portions
of the excavation while soil removal continues concurrently. After excavation and prior to
backfilling and grading are complete, all equipment will undergo dry, gross decontamination,
including the removal of potentially contaminated materials by use of a shovel or other hand
tools and stiff bristle brushes. Trash and debris related to the removal action will be packaged

and removed from the site with the contaminated soil and debris.

3.3.7 Demobilization

Jacobs will notify USAED and the Army 48 hours prior to final demobilization from the site,
to offer the opportunity for final inspection. Work activities in 2007 are anticipated to
continue until winter weather prohibits further work. Conditions that would absolutely stop
work include temperature below -25 degrees Fahrenheit (°F) or wind chill causing an
equivalent temperature below -25°F. Outside of these restrictions, work will continue until
Jacobs, USAED, and DPW decide it should stop, based on site conditions (e.g., daylight and
temperature) and work completed to date. Jacobs will winterize the site and demobilize
personnel and equipment until activities commence again in spring 2008, if necessary.
Following the completion of project activities, all project equipment and supplies will be
demobilized from the project site within 30 days of project completion. Prior to
demobilization, Jacobs will develop a demobilization punch list, which will identify all
remaining features of work and deficiencies to be corrected prior to demobilization. All
demobilization punch-list items will be resolved prior to demobilization. Table 3-3 provides
an anticipated field schedule.
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Anticipated 2007 Field Schedule

Table 3-3

Task Expected Start Expected Completion
Mobilization/Site Setup 08/20/07 08/25/07
Building 49 Drum Removal 08/27/07 09/07/07
Building 48 Anomaly Investigation 08/27/07 10/02/07
Initial Area E PCB Excavation 09/08/07 09/10/07
Area A Investigation Support 09/11/07 09/17/07
Area E PCB Excavation (cont.) 09/18/07 09/24/07
Area A Investigation Support (cont.) 09/25/07 10/23/07
Soil Backfilling 10/03/07 10/28/07
Building 15 and 17 Anomaly 10/04/07 10/25/07
Investigation
Demobilize 10/29/07 10/31/07

Note: For definitions, see the Acronyms and Abbreviations section.
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40 ENVIRONMENTAL PROTECTION

This section summarizes the measures that will be used to protect vegetation, land, water, and

resources within the project boundary during execution of the scope of work.

41 STORM WATER POLLUTION PREVENTION REQUIREMENTS

All work performed at the FCS will be conducted in accordance with the base-wide Storm

Water Pollution Prevention Plan (Attachment 4).

42 PROTECTION OF VEGETATION

Clearing of vegetation may be required to accomplish project objectives. If required, clearing
will be kept to the minimum required to complete the necessary activities. Any vegetation
that is cleared will be chipped and left onsite or properly disposed of offsite. These actions
will be performed in accordance with approval from the landowner(s).

4.3 PROTECTION OF LAND AND WATER RESOURCES

This project is located at Fort Wainwright, Alaska. Local natural resources include soil
resources (such as off-road recreational usage), vegetation, forest, water resources (such as

wetlands and surface water), groundwater (for drinking water), and wildlife and fisheries.

Erosion and pollution control measures will be accomplished utilizing best management
practices. The subcontractor will be responsible for the containment, cleanup, and disposal of
all construction-related discharges of petroleum fuels, oil, and/or other substances hazardous
to the land and water. The subcontractor will also be responsible for performing all fueling
operations in a safe and environmentally responsible manner. Performance of this activity
shall comply with the requirements of the Alaska Administrative Code (AAC), Title 18,
Chapter 75, and Title 46 of the Alaska Statutes.

The subcontractor will limit the surface area of erodible earth material exposed by clearing

and grubbing, excavation, borrow, and fill operations. The subcontractor will provide
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immediate permanent or temporary pollution control measures to prevent contamination of
adjacent streams, lakes, ponds, or other areas of water impoundment, as directed by the Site
Manager. As necessary, such work may involve the construction of temporary berms, dikes,
dams, sediment basins, slope drains, and the use of temporary mulches, seeding, or other

control devices or methods necessary to control erosion.

Silt fencing and other temporary erosion control measures will be erected as determined by
the Site Manager. To accomplish removal, the fabric will be cut off at ground level and the
wire and posts removed. No silt will be discharged into any wetlands or water bodies when
removing the silt fence. If a sediment height in excess of 4 inches (100 millimeters) above
ground remains, the sediment will be spread on the roadway side of the fence location and

seeded immediately.

At the end of the field activities, the contractor will remove all signs of temporary facilities

such as work areas, staging areas, waste materials, and other vestiges of the field activities.

44  DUST CONTROL

The contractor shall maintain excavations, embankments, stockpiles, haul roads,
permanent and temporary access roads, and all other work areas within or outside the
project boundaries free from dust that would cause a hazard or nuisance. Sprinkling or
similar methods shall be employed to control dust. The contractor shall retain sufficient
suitable equipment at the site and repeat applications at intervals as to keep all parts of
the disturbed area damp 24 hours a day, 7 days a week. As a minimum, one
2000-gallon water distributor truck shall be onsite at all times, except when freezing weather
precludes sprinkling. Dust control shall be performed as the work proceeds and whenever a
dust nuisance or hazard occurs. No visible dust shall come off the work site or from any
vehicle hauling for the contractor at any time. In addition, the contractor shall ensure that no
material of any type will fall off any vehicle while in transit. Any dirt or mud, which is

tracked onto paved or surfaced roadways, shall be cleaned away within the day it is deposited.
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45 DECONTAMINATION

All heavy equipment coming into contact with contaminated material will be dry-
decontaminated. Decontamination will include the use of brooms and shovels or other
appropriate material necessary to remove all contamination from equipment. Only the
excavator bucket and the dump-truck bed are anticipated to come into contact with

contaminated soil.

Should wet decontamination be necessary, any decontamination rinsate will be collected,

containerized, characterized, and transported for disposal.

46 PROTECTION OF FISH AND WILDLIFE

Animals present at the FCS site include, but are not limited to, small animals such as rodents
and birds. Every attempt to avoid disturbing these animals will be made. Fish are present in
the downgradient Chena River; however, no impact to fish or aquatic ecosystems is expected

as a result of this field program

4.7  SPILL PREVENTION, RESPONSE, AND REPORTING

Sections 4.7.1 to 4.7.3 present operating procedures to prevent spills from occurring, respond

to them if they do occur, and report them.

4.7.1 Spill Prevention

All field activities will be conducted and managed in a manner that will prevent the release of

contaminants to the environment. The greatest risk of a reportable spill is during fueling of

heavy equipment. To minimize the risk of a fuel spill, the following procedures will be

performed by a Competent Person during any fueling activity:

e Inspect all equipment anticipated to be used onsite and document the equipment condition
prior to mobilization to the site.

e Check the vehicle or equipment. Ensure that it has been properly maintained and there are
no petroleum, oil, and lubricant leaks prior to operation.
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e Stage vehicles in a central location, away from water bodies or other sensitive areas.

e Position equipment so that valves, piping, tanks, or other fuel-containing parts are
protected from damage by other vehicles or equipment.

e Verify that adequate secondary containment and absorbent pads are onsite.

e Before starting any fuel-transfer operation, inspect all hoses, connections, valves, etc.
Ensure that these items have been properly maintained and all connections are properly
tightened.

e Use secondary containment or absorbent pads under all appropriate connections, vents, or
any other likely source of spillage. Use as many secondary containers as necessary.

e During fuel transfer, maintain line of sight with the equipment operator and/or all
connections and other potential sources of spillage.

e Never leave a fuel transfer unattended.

e Maintain secondary containment while disconnecting filling hoses.
4.7.2 Spill Response

Spills response will be conducted in accordance with the 2007 Remedial Investigation
(RI)/Feasibility Study (FS) Management Plan (USAED 2007d) Site Safety and Health Plan
(SSHP) and the FWA spill response policy (Attachment 3).

4.7.3 Spill Reporting

18 AAC 75.300-307 and federal Comprehensive Environmental Response, Compensation,
and Liability Act regulations require immediate notification of a hazardous material discharge
or release. Consequently, field personnel will immediately record the following information
for a spill of any volume and contact the Site Manager (Brian Roberts), Fort Wainwright
DPW POC (Joe Malen), and USAED Project Manager (Bob Brock) for reporting:

e Date, time, and location of discharge

e Name, mailing address and telephone number of person(s) causing or responsible for the
discharge

e Cause of discharge

e Environmental damage, including volume of soil or water affected, caused by the
discharge, to the extent the damage can be identified

e Cleanup actions taken
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e |If the material has been disposed of, the date, location, and method of hazardous substance
and cleanup materials

e Estimate of the volume of cleanup materials used
e Any actions taken to prevent recurrence of the discharge

e Other information the field team considers important to the discharge episode

In the event of a spill, Jacobs will prepare the appropriate State of Alaska spill reporting forms
and submit them to the USAED Project Manager and Fort Wainwright DPW POC, who will
determine whether reporting will be performed by USAED or Jacobs.
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5.0 SAFETY

The SSHP addresses site-specific work activities and complies with the Safety and Health
Requirements Manual (USACE 2003). A site-specific activity hazard analysis will be
completed for each DFW, and the analysis will be reviewed at the preparatory-phase meeting.
All crew members will use the buddy system.
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6.0 DRUM AND DEBRIS INVESTIGATION REPORT

A Drum and Debris Investigation Report will be submitted to USAED in draft and final
versions.  This report will include a summary of fieldwork activities, waste removed,
laboratory analytical results for waste characterization/pre- and post-stockpile construction,
and conclusions. The report will also include summaries of the analytical data and a summary
describing data quality and usability. Copies of all waste manifests and receipts of final
disposal will also be included, as well as site surveys and figures. The report shall include
photographic depictions of all phases of work and document that work areas were left in an
orderly fashion. If allowed by the U.S. Army, photographs of drum contents will be taken
and logged.
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1.0 INTRODUCTION

This addendum to the 2007 CH2M HILL Remedial Investigation, Fort Wainwright, Alaska
(U.S. Army of Engineering District, Alaska [USAED] 2007) Field Sampling Plan (FSP)
addresses work to be conducted in support of the 2007 Former Communications Site (FCS)
Building 48 and 49 Drum and Debris Investigation at Fort Wainwright, Alaska. This
document presents sampling protocols and procedures that will be used to meet the project
data quality objectives (DQO). Sample collection, preservation, packaging, and laboratory
analytical methods are also presented. Laboratory data quality requirements are presented in
the 2007 CH2M Hill Quality Assurance Project Plan (QAPP) (USAED 2007).
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20 PURPOSE

The purpose of this FSP Addendum is to provide a summary of field sampling and analytical
testing methods required to meet the 2007 FCS Drum and Debris Investigation objectives

presented in Section 2.0 of the Work Plan.
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3.0 PROCEDURES AND METHODS

This section discusses the procedures that will be followed during field screening and
sampling associated with the 2007 drum and debris investigation at the FCS. It describes the
number and type of samples, required chemical analyses, appropriate sample containers,
preservation methods, quality assurance (QA)/quality control (QC) requirements, and
anticipated turnaround times (TAT). DQOs and data review procedures are presented in the
QAPP (USAED 2007). Standard field forms for the field activities described in this FSP are
included in Exhibit 1.

3.1 Soil Sample Collection for Chemical Laboratory Analysis

All analytical soil samples will be discrete samples collected at the frequencies stated in the
Work Plan. Only new, pre-cleaned sample containers, certified clean, will be used for sample
collection.

In general, soil sampling for laboratory analysis will be performed in accordance with the

following procedures:

e Prior to the collection of each sample, the sampler(s) will don new, clean nitrile gloves to
avoid cross-contamination.

e Samples will be collected in order of the most volatile to least volatile analytes.

e All soil samples will be collected using clean stainless-steel spoons or other sampling
equipment and placed in jars.

e Excess soil will be removed from the lip of the container, and a Teflon®-lined lid will be
used to seal the container. The sample collection date, time, analyses requested,
preservation, place of collection, project name, and sampler initials will be placed on the
prepared label and chain-of-custody (CoC) form.

e Each sample will be assigned an identification number, as described in Section 6.2 of this
FSP Addendum.

e Soil samples will be placed in a cooler immediately after sample collection. Upon return
to the field office, samples will be refrigerated at 4 + 2 degrees Celsius (°C) until
packaged for shipping.

e Sample packaging and shipping procedures will be followed, as described in Section 7.0
of this FSP.
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Matrix spike (MS)/matrix spike duplicates (MSD) will be designated on the CoC form for
each sample shipment, or at least a frequency of 1 per 20 samples per matrix. Only pre-
and post-construction stockpile sampling will require QA sampling. Waste
characterization samples do not require QA sampling because they are not required in
order to characterize, transport, or dispose of the waste.

One duplicate (QC) sample will be collected at a minimum frequency of 10 percent, or
one per sampling event, whichever is more frequent for each matrix and for each analysis.
Only pre- and post-construction stockpile sampling will require QC sampling. Waste
characterization samples do not require field duplicates.

The field sampler(s) will dispose of nitrile gloves after sample collection is completed at
each sample location to minimize potential for cross-contamination.

Soil samples for gasoline-range organics (GRO) and volatile organic compound (VOC)

analysis must be collected and containerized with the following additional requirements:

Four-ounce jars with Teflon®-lined septa shall be supplied pretared by the laboratory.

A label sticker must not be affixed to the jar; instead, write sample information on the
preaffixed label, using a pen.

Sharpie or similar brand markers contain VOCs and must not be used on the jar.
Twenty-five grams of soil must first be weighed or estimated and then added to the jar.

After the soil is added to the jar, pour a 25-milliliter (mL) vial of methanol preservative
(surrogated methanol for AK101 analysis) into the jar, ensuring that the liquid completely
covers the 25 grams of soil.

If the 25 mL of methanol does not completely cover the soil, add another 25 mL of
methanol. Methanol may only be added in 25 mL increments. Adding methanol (avoid if
possible) may raise the reporting limit and will be documented in the field logbook(s) and
noted on the CoC.

Upon completion of methanol addition, place a line on the jar label, in pen, that is flush
with the methanol level.

After wrapping the jar in bubble wrap, place in a self-sealing bag and place a sticker label
on the outside of the bag.

3.1.1 Stockpile Preconstruction

Preconstruction soil samples will be collected from the footprint of the stockpile location to

characterize the condition of the soil prior to placement of the stockpile. Discrete samples

will be collected from an appropriate number of sample locations based on the size of the

stockpile. Samples will be collected from a depth of 0 to 6 inches below ground surface.
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3.1.2 Stockpiles

Waste characterization samples from contaminated soil stockpiles will be collected in
accordance with the Alaska Department of Environmental Conservation’s (ADEC) Guidance
for Cleanup of Petroleum Contaminated Sites (ADEC 2000). Stockpiles will be sampled at a
frequency of two samples for the first 50 cubic yards and one sample for each additional 50
cubic yards. Samples will be submitted to an approved laboratory for analysis of GRO,
diesel-range organics, residual-range organics, polychlorinated biphenyls, Pesticides,
Resource Conservation and Recovery Act metals, semivolatile organic compounds, and VOC
concentrations, as applicable to the specific stockpile.

3.1.3 Excavations

Collection of confirmation soil samples for laboratory analysis within excavations will be
conducted by CH2M Hill in accordance with the 2007 Remedial Investigation (RI)/Feasibility
Study (FS) Work Plan (USAED 2007b).

3.2  Drum Sample Collection

Drum contents and waste testing will be performed on site in accordance with EM 200-1-3
(U.S. Army Corps of Engineers [USACE] 2001). Physical and chemical hazard
categorization testing will be used to characterize and segregate the contents of drums and
tanks into the appropriate waste stream or group. Hazard categorization will include testing
for the following properties: flammability, corrosivity, oxidation, miscibility, and halogenated
hydrocarbons. Testing methods are described in Exhibit 2. Initial inspection will include a
physical description of the drum, tank, or container including its size, type, markings, and
condition. Upon preliminary waste characterization testing, physical descriptions should be
noted including the number and types of phases present, the physical state, color, clarity,
homogeneity, and any other observations with respect to appearance.

Using a Coliwasa sampling tube, bailer, or equivalent, samples will be collected from the

entirety of the drums and tanks for hazard categorization testing and will then be bulked for
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laboratory analysis. If multiple strata are encountered in a drum, separate samples from each
stratum will be collected and bulking will not be performed. The testing will utilize a
chemical analytical test and combustion process to determine the general category of organic,
inorganic, metals, reagents, and combustibility for total oil and grease and total petroleum

hydrocarbons.

In single stratum liquids, after hazard categorization tests have confirmed compatibility, the
remaining volume from the sampling device will be placed in a 5-gallon bucket used to
combine a composite liquid from each compatible waste stream. An analytical sample will
then be collected from the composite liquid and submitted to the laboratory for the tests
specified in the Work Plan. The remainder of this composite liquid will be combined with a

like waste stream for disposal.

Following completion of all hazard categorization screening and analytical sampling, drums
will be moved to a central staging area for further waste management in accordance with the
Work Plan. If temperatures drop below freezing, drums will be moved and stored in the
DERA Building.
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40 SAMPLE HANDLING

Methanol will be used as a preservative in conjunction with sampling. The use of personal
protective equipment, including safety glasses, proper gloves, respirators, and appropriate
clothing, is required when conducting sampling operations. Health and safety procedures are
defined in the Jacobs Site Safety and Health Plan.

4.1 Preservation and Container Specifications

Table 1 provides sample handling, volume, container, and preservation information. Table 2
describes the estimated number of laboratory samples and analyses required for each sample
type. Sample containers certified as clean for the parameter(s) to be investigated will be
obtained from the laboratory. Jacobs will use a certified analytical laboratory approved by
USAED in the QAPP.

The Field Sampler will inventory all sample containers and verify that the container type,
volume, and preservation method are correct and adequate quantities are on hand to meet

sample collection requirements.
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Table A-1
Methods, Containers, Preservation Requirements, and Hold Times for Soil and Liquid
Waste Characterization Samples

Parameter

Analytical Method

Container

Preservation and
Maximum Hold Times

Soil Waste and

Pre- and Post- Stockpile Construction Samples

GRO AK101 One 4-ounce amber Methanol and BFB, Cool
glass, TLS <25 °C, 28 days
DRO/RRO AK102/AK103 One 4-ounce amber Cool4+2°C
glass, TLC 14 days to extraction, 40
days to analysis
SvoC SW8270C One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to
analysis
RCRA 8 Metals SW6020/SW7471A One 4-ounce amber Cool 4 £ 2°C /180 days
glass, TLC to analysis, 28 days to
analysis (Hg)
Pesticides SW8081A One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to
analysis
PCBs SW8082 One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to
analysis
Herbicides SW8151A One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to
analysis
VOCs (mid- SW8260B One 4-ounce amber Methanol, Cool 4 +2°C/
level) glass, TLS 14 days to analysis
Ignitability SW1010 One 4-ounce amber Cool 4 +2°C /14 days
glass, TLC to analysis
Reactivity SW 846 Chpt 7.3 One 4-ounce amber Cool 4 £ 2 °C, ASAP
glass, TLC
TCLP SW1311/8260/8270/8081/8151/6020/7471| Three 8-ounce amber | Cool 4 + 2 °C /14 days to

glass, TLC

leaching, 7 days to
extraction, 14 days to
analysis

Liquid Waste S

amples

SVOCs SW8270C Two 1 L amber glass, | Cool 4 +2°C/7 daysto
TLC extraction, 40 days to
analysis
VOCs SwW8260B Three 40-mL VOA vials | HCI, Cool4 +2°C /14
(prepreserved), TLS days to analysis
Pesticides SW8081A Two 1 L amber glass, | Cool 4 +2°C/7 days to

TLC

extraction, 40 days to
analysis
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Preservation and
Parameter Analytical Method Container Maximum Hold Times
PCBs Two 1 L amber glass, | Cool 4 +2°C/7 daysto
TLC extraction, 40 days to
analysis
RCRA Metals SW6020/7470A One 250-mL poly, TLC | HNOg, Cool 4 +2°C/
180 days to analysis, 28
days to analysis (Hg)
Herbicides Two 1 L amber glass, | Cool 4 +2°C/7 daysto
TLC extraction, 40 days to
analysis
Ignitability SW1010A or SW1020A 250 mL amber glass, Cool 4 £ 2°C /14 days
TLC to analysis
Reactivity SW 846 Chpt 7.3 One 4-ounce amber Cool 4 £ 2 °C, ASAP
glass, TLC
TCLP SW1311/8260/8270/8081/8151/6020/7471| Five 1 L amber glass, |Cool 4 +2 °C /14 days to
TLC and Three 40-mL leaching, 7 days to
VOA vials, TLS extraction, 14 days to
analysis
Notes:

MS/MSD samples will be collected based on a frequency of 5% and will require additional sample or soil volume.

Duplicate and QA samples will be collected based on a frequency of 10% and will require additional sample or soil volume.
Whenever practical, multiple analyses will be performed from the same sample container to reduce the sample volume needed.
Sample containers may be substituted by the laboratory as long as all method requirements are met.

For definitions, see the Acronyms and Abbreviations section.

Table A-2
Sample Summary
TAT Primary Field Duplicates MS/ Total
Parameter (days) Samples (QC) MSD | Samples

Soil Pre- and Post — Stockpile construction

GRO by AK 101 30 10 1 1 13
DRO/RRO by AK 102/103 30 10 1 1 13
SVOCs by SW8270C 30 10 1 1 13
VOCs by SW8260B 30 10 1 1 13
RCRA Metals by SW6020/7471A 30 10 1 1 13
Pesticides by SW8081B 30 10 1 1 13
Herbicides by SW8151A 30 10 1 1 13
PCBs by SW8082 30 10 1 1 13
Soil Waste Characterization

SVOCs by SW8270C 7 30 NA NA 30
VOCs by SW8260B 7 30 NA NA 30
RCRA Metals by SW6020/7471A 7 30 NA NA 30
Pesticides by SW8081B 7 30 NA NA 30
PCBs by SW8082 7 30 NA NA 30
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TAT Primary Field Duplicates MS/ Total
Parameter (days) Samples (QC) MSD | Samples

Herbicides by SW8151A 7 30 NA NA 30
Ignitability by SW1010A or SW1020A 7 30 NA NA 30
Reactivity 7 30 NA NA 30
TCLP 7 5 NA NA 5
Liguid Waste Characterization

SVOCs by SW8270C 7 25 NA NA 25
VOCs by SW8260B 7 25 NA NA 25
RCRA Metals by SW6020/7470A 7 25 NA NA 25
Pesticides by SW8081B 7 25 NA NA 25
PCBs by SW8082 7 25 NA NA 25
Herbicides by SW8151A 7 25 NA NA 25
Ignitability by SW1010 7 25 NA NA 25
TCLP 7 5 NA NA 5

Notes:

MS/MSD samples will be collected based on a frequency of 5% and will require additional volumes. MS/MSD will not be
collected for waste samples.

Duplicate (QC) samples will be collected based on a frequency of 10% and will require additional volumes. Duplicates will
not be collected for waste samples.

One trip blank shall accompany each group of methanol-preserved samples in the shipment cooler. There will also be a
minimum of one unique trip blank per every 20 or fewer methanol preserved samples.

NA = Not Applicable. Field duplicates and MSs are not a requirement for waste characterization samples.
TCLP includes methods 8260/8270/8081/8151/6020/7471
For definitions, see the Acronyms and Abbreviations section.

4.2 Sample Numbering System

Each CoC submitted to the laboratory will be assigned an identification number twelve
characters in length. The first four digits define the sampling year (e.g., 2007). The FCS
project will be denoted on the CoC as “FCSRI”. The final three characters are incremented

sequentially per CoC (001, 002, etc.) An example of the CoC number is presented below:

CoC Number:

Year Project Identifier | CoC Number

2007 FCSRI 001

Each sample is assigned a unique identification number. This identifier is a unique character
sequence specified by the project, which specifies a distinct location at the project site. The
first two digits define the sampling year (e.g., 07). The next five characters (FCSRI) defines
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the project as FCS drum and debris investigation. An example of a sample name is shown

below:

Sample Sample
Year Site Matrix Number
07 FCSRI SO 001

Two characters follow the location identifier to indicate the matrix, “SO” for soil and “WW”

for waste liquid. The final three characters denote the sample number.

All duplicate and MS/MSD samples will be noted in the field logbooks and the sample

summary table. Duplicate samples will be given unique sample identifications (ID) to ensure

blind analysis at the laboratory. MS/MSD samples will be denoted as such in the appropriate
fields on the CoCs (QC column). Field duplicates and MS/MSD will not be required for waste

characterization samples.
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5.0 CORRECTIVE ACTIONS

Corrective action will be initiated when potential or existing conditions are identified that may
adversely impact data quantity or quality. It will be the responsibility of the individual who
first recognizes an out-of-control event to initiate corrective action. Corrective action for
either field or analytical operations includes notification to the Jacobs Project Chemist and
Site Manager, response, reestablishment of control, and documentation. Corrective actions
will be approved by the appropriate personnel (Site Manager and/or Project Chemist). The
implementation of these corrective actions will be documented, and documentation will be
maintained and provided with the deliverables. All variances to the Work Plan will be
communicated to the Jacobs Site Manager and Project Chemist immediately upon

identification.

Events that may require corrective action include the following (at a minimum):
e Violation of established field procedures including sample collection, handling, and
documentation.

e Violation of established analytical methods, procedures, or controls.
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EXHIBIT 1
Standard Field Forms






SAMPLING CHECKLIST

Project Name: Project No:

Reviewer's Name: Date:

Place initials next to activity after information has been verified.

SAMPLE LABELS COMPLETED AND CORRECT

Field organization (e.g., Jacobs)

Sample ID number

Sampling data and time

Analytical method(s)

Initials of person(s) collecting the sample

Preservative

CHAIN-OF-CUSTODY COMPLETED AND CORRECT FOR SAMPLES

Project name and/or number

CoC number and cooler ID

NPDL WO# (admin number)

Sample identification

Date and time of collection

Sampler(s) initials

Number, type and volume of container(s)
Preservative and matrix

Analyses requested

Turn-around time requested

Airway bill number

COOLER PACKING COMPLETED AND CORRECT

Cooler media in cooler(s)

Sample(s) in bubble wrap and bag
Temperature blank in cooler(s)
Chain-of-custody inside cooler (relinquished)
Cooler(s) sealed

Shipping label on lid and custody seals in place



Change
Requestor:

CoC VARIANCE REQUEST

Laboratory Project
Manager:

Date/Time
Requested:

Jacobs Project
Chemist:

Jacobs Site
Manager:

Jacobs Contracts
Administrator:

Project
Name/Number

Laboratory Sample Delivery

Group Number

Action to be taken (add analyses, change turnaround time, delete

analysis, etc.):

Specific Requirements

Jacobs Sample
Number

Lab
Sample
Number

Action

Added Cost

Total Additional Cost:

Comments/Justification:

Authorization:

Client Approval:

To ensure proper action is authorized, transmit this form via facsimile to Jacobs
Project Chemist for signature approval. Jacobs Project Chemist will sign and return
this form via facsimile to the Laboratory Project Manager to initiate change

implementation.

Date:

This form will be used to track changes to the chain-of-custody record and will not be
used to modify or increase the value of a delivery order.
Signed Copy Routing: Jacobs Project Chemist, Jacobs Site Manager, Jacobs Contracts

Administrator




COOLER RECEIPT FORM
Fax this form and the CoC records to Jacobs Project Chemist within 24 hours of receiving sample.
CoC Number (One receipt form per cooler)

Cooler Number/Name on CoC
Laboratory and Location

Lab SDG
1.  Were custody seals on outside of cooler? YES NO
If yes, how many and where?
Were signatures and dates correct? YES NO
2. Were custody papers taped to lid inside of cooler? YES NO
3.  Were custody papers properly filled out (ink, signed, etc.)? YES NO
4.  Did you sign custody papers in the appropriate place? YES NO
5. Did you attach shipper’s packing slip to this form? YES NO
6. What kind of packing material was used?
7.  Was sufficient ice used (if appropriate)? YES NO
8.  Were all bottles sealed in separate plastic bags? YES NO
9. Did all bottles arrive in good condition? YES NO
10. Were all bottle labels complete (humber, date, signed, analysis, pres., YES NO
etc.)?
11. Did all bottle labels and tags agree with custody papers? YES NO
12. Were correct bottles used for the tests? YES NO
13. Were VOA vials checked for absence of air bubbles and, if present, noted? YES NO
14. Was sufficient amount of sample sent in each bottle? YES NO

15. Chain-of-custody identification number:
Temperature blank reading
Cooler temperature.
Identification number of thermometer

16. Is temperature within 4+ 2 °C? YES NO

17. Were labels correctly associated with pretared containers? (not placed YES NO
directly on jars)?

CORRECTIVE ACTION FORM ATTACHED YES NO

Jacobs Project Chemist contacted? Date/Time

Attach associated CoC record and Conversation Confirmer forms.

Explain any
discrepancies:




Chain-of-Custody Report

Collection Organization: JEGA Chain-of-Custody: Cooler ID: Admin #: 06-083
Project FCS Remedial Investigation /
Number: 05F50601 Laboratory: TBD Bill To: JEGA Report To: JEGA
Analyses
COC Sample Containers Requested
ID Collection Date Time Sampler Number Type Volume Preservative Matrix Group QC TAT Notes:
Special Instructions:
Relinquish By: Relinquish By:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time
Received By: Received By:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time




EXHIBIT 2
HAZCAT Procedures

(modified from HazCat® Abridged Manual for Field Use by Robert Turkington, February 1995)



FLAMMABILITY

Place an amount of unknown material the size of a dollar coin into a watch glass.

Beginning 2 inches away, carefully move a lit match towards the watch glass. Flammability

distinctions are based on the table below.

Distance from Watch Glass

Reaction of Unknown

Less than 2 inches from watch Unknown bursts into flames

glass but not in contact with
watch glass

Match is just barely touching
watch glass

Match is touching unknown
Match is touching unknown

Match is touching unknown

Match is touching unknown

Unknown bursts into flames

Unknown ignites quickly

Unknown wicks into match,
then flame covers the whole
surface of the unknown

Unknown flashes on contact,
wicks up match, then entire
surface of unknown is slowly
covered in flame

Unknown slowly wicks up
match, but the flame does not
spread over the surface of the
unknown

CORROSIVITY

Flammability Distinction
Extremely Flammable

Extremely Flammable

Flammable (fp<100 °F)
Flammable (fp>100 °F)

Flammable (fp>100 °F)

Combustible, but for safety
treat as flammable

Insert pH paper into unknown liquid. Keep pH paper in liquid as long as is recommended on the

pH paper container and then compare the color of the pH test strip with the key on the pH paper

container.

If the pH of the unknown liquid is less than 2 or greater than 12.5, then the unknown liquid is

considered corrosive.



OXIDATION

Use HCI solution to acidify an Oxidizer Test strip.
Use a pipette to drop some of the unknown on the acidified test paper.

If the unknown is an oxidizer, a blue/black or purple color will appear.

MISCIBILITY

Place 0.5 inch of water in a test tube. Then place a small amount (pea-sized) of unknown into
the water. If the solution does not react (heat or effervescence), then place a stopper on the test

tube and shake.

Observe the reaction for a few minutes and determine if the unknown liquid floats, sinks, or is
miscible in water. If the liquid floats, then the test indicates that it is most likely a petroleum-
based liquid. If the liquid sinks, then the test indicates that chlorinated compounds may be
present. If the liquid is miscible in water, then the test indicates that the unknown liquid could be

a ketone, alcohol, or coolant.

HALOGENATED HYDROCARBONS
Use a torch flame to heat a copper wire until the flame shows no green color.
Let the wire cool, then place the wire in a test tube of the unknown.
Remove the wire from the test tube and apply the flame again.

The presence of chlorine is indicated by a green flame.



ATTACHMENT 2

Fort Wainwright Landfill Prohibitions and Special Restrictions



FORT WAINWRIGHT LANDFILL

PROHIBITIONS AND SPECIAL RESTRICTIONS

Scavenging and Salvaging is prohibited.

Disposal of hazardous wastes, as defined by 40 CFR part 261 is prohibited. Ensure
waste meeting this definition is disposed of in accordance with 40 CFR Part 262,
Standards Applicable to Generators of Hazardous Waste.

w >

O

acids, untreated sewage sludge, septage, untreated pathogenic, and other waste
defined under 18AAC 60.910(28) is prohibited at this facility.

Disposal of lead-acid vehicle batteriesis prohibited.

Disposal of polluted soil as defined by 18 AAC 60.025 & 330 is prohibited.
Disposal of trash other than construction debrisis prohibited.

Drums must be empty and cleaned of fluids prior to crushing. All drums must be
crushed and flattened prior to disposal.

ofululle
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petroleum products and lead-acid batteries removed prior to disposal.

Former isinvalid FWA does not accept MSW.

J. Disposal of asbestos waste is allowed in accordance with the following requirements;
submit to the landfill operator a completed asbestos manifest form with each load of

Disposal of raw sewage, liquids, radioactive material, explosives, oil, solvents, strong

Ensurethat if scrap vehicles are accepted at the landfill, they are drained of all oil and

ACM. ACM will be properly contained in leak-tight containers and labeled. Labeling

will include description of contents, ACM source location (building number or
utilidor location), and the contractor’s name and contract number for identification
purposes.

Containers may be barrels, drums, or six-mil or thicker plastic bags. The ACM waste will

be placed in approved locations only as directed by the landfill operator. All containers
will have warning labels attached that state:

CAUTION
CONTAINSASBESTOS
AVOID OPENING OR BREAKING CONTAINER
BREATHING ASBESTOSISHAZARDOUSTO YOUR HEALTH

OR

CAUTION
CONTAINSASBESTOS
AVOID OPENING OR BREAKING CONTAINER
BREATHING ASBESTOS DUST
MAY CAUSE SERIOUSBODILY HARM

K. Questions concerning disposal of solid waste at the Ft Wainwright Landfill can be
addressed to the Ft Wainwright Environmental Office at 361-6249.

L. Authorization Cards need to be obtained from the Ft Wainwright Environmental
Office, building 3023 phone 361-6249.
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APVR-WPW-0 March 23, 2000

MEMORANDUM FOR: DPW Engineering Division

SUBJECT: Operational Changes at Fort Wainwright Landfill

The Fort Wainwright Landfill will no longer accept mixed municipal solid waste after
Friday, March 31, 2000.

Contractors will be allowed limited access for disposal of items listed below subject to
the conditions listed:

Construction Debris.

e Access must be coordinated at least one day in advance with DPW Grounds
Maintenance Shop at 361-7192.

e Contents of the load must be construction materials only with no mixed
garbage such as food containers or other household type refuse. Mixed loads
will be refused.

Asbestos.

e Loads must be properly documented.

e Access must be coordinated at least one day in advance with DPW Grounds
Maintenance Shop at 361-7192.

e Délivery time must be coordinated and must be early enough in the day to
allow the operator to cover the material before the end of the day.

The landfill will be open by appointment only during the following hours (excluding
federal holidays): Monday — Thursday 0800 to 1600 hours and Friday 0800 to 1500
hours.

A landfill card form DPW Environmental Division will be required for each contractor.

Load sheets will be required for each load at the landfill gate per current practice.
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1.8.1 Landfill Cover Requirements

All construction and asbestos containing material (ACM) debris placed in the landfill
by the Contractor’s operations shall be covered daily. The Contractor shall provide
all plant, labor, material, equipment and supervision necessary to cover all
construction and ACM debris deposited in the landfill generated by this projects’
construction operations. The Contractor shall be responsible for providing cover in
accordance with the requirements listed below and in accordance with all local, state
and federal regulations. Thiswork is considered incidenta to the project
requirements and no separate payment will be made for this work.

1.8.1.1  Cover Layer Requirements

a  Themateria used to cover the construction debris and ACM cdlls shall be
obtained from an approved source(s). See additional requirements listed in
paragraph 1.8.1.2 below.

b. Materia shall be spread in sufficient quantity and loose thickness to ensure that
when compactive effort is applied that the cover material will consolidate easily
and uniformly, and that all debrisis covered. Loose cover material shall be
spread in such a manner in athickness so as to preclude damage to bagged
ACM. Exposed debris or bagged ACM will not be allowed.

c. The maximum compacted thickness shall be 300 mm.

d. Compactive effort shall be applied uniformly across the entire surface
employing equipment of atype specifically designed for usein this type of
environment. Required compactive effort shall be equivalent to 3-passes of aD-
6 dozer or heavier piece of equipment over the entire surface to be covered.

1.8.1.2 Cover Material Source

At the option of the Contractor, suitable cover material may be provided from a
source outside of Ft. Wainwright or from the material pit located on Old Badger
Road.

If the Contractor elects to provide cover material from an outside source, the
Contracting Officer prior to the start of any construction or demolition operations
shall approve that source.

Should the Contractor elect to use the Old Badger Road materia pit, the Contractor is
advised that at |east one other Contractor will be obtaining material from this site. It
shall be the responsibility of the Contractor to coordinate his operations with that of
the other Contractor(s).
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Under either circumstance, the Contractor shall provide all plant, labor, equipment
and supervision necessary for the acquisition, transport and off-loading of the cover
material at the landfill.

1.8.1.3 On-site EQuipment Storage

Storage of equipment associated with this effort may be stored within the boundary of
the landfill. It isthe Contractors’ responsibility to safeguards against unauthorized
access to the equipment during non-duty hours.

1814 Environmental Protection

The Contractor shall provide the necessary safeguards for the prevention of POL
spills, containment and cleanup, and for dust suppression.
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CONSTRUCTION & DEMOLITION (C&D) DEBRIS DEFINITION

C&D debrisis defined as those materials resulting from the alteration, construction,
destruction, rehabilitation or repair of any manmade physical structure or surrounding
site. Materias that can be disposed at the Fort Wainwright landfill are:

lumber to include light weight steel building studs
drywall

brick & concrete

metals

plaster

windows

roofing materials

plumbing fixtures

electrical wiring

heating equipment

asphalt

insulation

carpeting

human waste (bagged and returned from field exer cises)
asbestos (init’s own segregated cell - disposal is|AW Sate & Federal laws)

The Fort Wainwright landfill cannot accept

regular household waste

hazardous waste/materials (except asbestos)

tires

light bulbs, tubes or PCB light ballasts

*mattresses

*excess/unserviceable TA-50, vehicle components, etc.
*wall lockers/bed frames

*desks

* refrigerators and white metals

* Turned intothelocal DRMO for reuseor sale
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ATTACHMENT 3

Spill Response Procedure



DEPARTMENT OF THE ARMY
INSTALLATION MANAGEMENT AGENCY
HEADQUARTERS, U.S. ARMY GARRISON, ALASKA
1060 GAFFNEY ROAD #3700
FORT WAINWRIGHT, ALASKA 99703-3700

&5
‘;1 oF ™ "‘h >
TEs REPLY TO

ATTENTION OF:

IMPA-FWA-ZA 22 AUGUST 2005

MEMORANDUM FOR SEE DISTRIBUTION

SUBJECT: FWA Garrison Policy #22 — Spill Reporting Requirements for All Units/Organizations and Activities
on Fort Wainwright

1. References:
a. Alaska State Spill Reporting Requirement: 18 AAC 75, Oil and Hazardous Substances Pollution Control.
b. USARAK Pam 200-1, Hazardous Materials and Regulated Waste Management.
c. AR 200-1, Environmental Protection and Enhancement.

2. All spills must be reported to DPW Environmental in accordance with the enclosed Spill Notification
Procedure.

3. The following information will be required when reporting a spill. However, do not allow a lack of information
to delay notification.

Unit Point of Contact

Phone number

Substance spilled and estimated quantity
Date and time of spill

Location of spill

Is there a hazard to life or property?

hDo o0 o

4. As defined by AR 190-40, a reportable serious incident includes spills that the commander determines to be of
concern to HQDA based on the nature, gravity, potential for adverse publicity or potential consequences of the spill.
When a spill meeting these criteria occurs, the unit also needs to submit a Serious Incident Report (SIR) following
the procedures outlined in FWA Garrison Policy #6 — Serious Injury/Incident Reporting Procedures.

5. This memorandum supersedes Post Policy Letter #4, SAB, dated 21 August 2001.

6. POC for questions/concerns about spill response, is Mr. Herbert L. Griffin, DPW Environmental, at

353-6489.
Encl RONALD M. JOHNSON
as LTC, SF

FWA Garrison Commander
DISTRIBUTION:
A (FWA)
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ENCLOSURE TO
FWA GARRISON POLICY #22 -

SPILL NOTIFICATION PROCEDURE

PURPOSE: This procedure outlines required spill notification and response actions. It is our responsibility to
protect health, property and natural resources from damages caused by spills and to insure compliance with the
requirements of the Alaska Department of Environmental Conservation (ADEC), the U.S. Environmental Protection
Agency (EPA), and the U.S. Army.

SCOPE: This procedure covers the initial notification and response actions required as soon as a spill occurs or is
discovered. USAG-AK also maintains Oil Discharge Prevention and Contingency Plans and Spill Prevention,
Control and Countermeasure Plans for each Installation that provides greater detail on oil spill prevention and
response. Details that can be found in these plans, but not in this procedure include: measures and activities
undertaken to prevent oil discharges, operational overview and background information; tank inventories and spill
sources; secondary containment and leak detection systems, best available technology; and inspections and testing.

SPILL DEFINED: A “spill” is an un-permitted release to the environment of a petroleum product, hazardous
material, hazardous waste, toxic waste or material, or other regulated material; discovery of a past, unreported spill;
or discovery of contamination, or possible contamination.

WHEN TO REPORT SPILLS/RELEASES:

All spills are to be reported immediately!

o All releases to water regardless of amount or type, directly or indirectly (e.g. via storm drain, floor drain,
sanitary sewer) to a waterway or water body

All releases, regardless of amount or location or release, of materials other than petroleum products (e.g.
hazardous materials, hazardous waste, toxic substances)

All releases of petroleum products

All discoveries of past, unreported spills, contamination or suspected contamination

INITIAL ACTIONS: Upon discovery of a spill or potential contamination all work in the area shall cease (except
for immediate response actions), workers shall be removed, and access to the affected area shall be restricted until
further notice. Concurrently, the notification process below shall be initiated.

Immediate response actions shall be taken only be persons adequately trained and may include:
e Eliminating routes to water (e.g., closing/blocking floor drains and storm drains)
e  Stopping spill source (e.g., closing valves, up-righting container)
e  Containment of spill (e.g., berms, absorbents)

¢ Eliminating possible ignition sources for flammable material spills (e.g., turn power off, no smoking)
e Recovery of spilled material or contaminated soil

NOTIFICATION PROCESS:

Reporting Information: To the extent possible the following information should be provided when reporting a
spill, however, initial spill notification should not be delayed if all the information is not available:
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1. Name and telephone number of person making notification.

2. Exact location, cause and time of spill or emergency.

3. Type and description of emergency.

4. Estimate of amount and type of material spilled,

5. Extent of actual or potential environmental damage.

6. Injuries or property damage, if any.

7. Possible hazards to off-post human health and environment.

8. Immediate response actions taken.

Notification Points of Contact for Installations and Off-Installation Spills:

Fort Wainwright: To the Fort Wainwright Fire Department at (907) 353-7470 (911 for on-base land lines).
Units will also notify Range Control at (907) 353-1242 and their chain of command. DPW/ENVIRONMENTAL
(Lee Griffin, 907 353-6489/Bill Snyder 907 353-9195) will make all required notifications to the Alaska
Department of Environmental Conservation and/or the National Response Center.

Fort Richardson: To the Fort Richardson Fire Department at (907) 384-0774 (911 for on-base phones).

Units will also notify Range Control at (907) 384-6233 and their chain of command. DPW/ENVIRONMENTAL
(Clay Bates 907 384-2711/Paul Woodward 907 384-0276) will make all required notifications to the Alaska
Department of Environmental Conservation and/or the National Response Center.

Off-Installation: Utilizing any means of communication available, tactical radios, non-tactical radios, closest
public phone service, cell phones, or by whatever means; follow the spill notifications as outlined above for the
closest installation from the incident. Call 911 if immediate assistance is required (i.e. injuries, spill to water, spill
>55 gallons) and also follow the spill notifications as outlined above for the closest installation.

CLEANUP ACTIONS: Most spills are petroleum related products to land. The following describes clean-up
actions:

Normal Weather: Contaminated soil or gravel shall be cleaned up as directed by DPW Environmental
Compliance. If the determination is made to drum the contaminated media, the spill will be dug out until no further
contamination is visible and placed in 55 gallon open head steel drums. The drum then must be marked per the
guidelines identified in USARAK Pamphlet 200-1, figure 10-1, and then turned over to the DPW Environmental
Services Contractor at Building 45-125, FRA or Building 3489, FWA for proper disposal.

Freezing Weather: Contaminated snow/ice and any stained soil must be scooped and or chipped up and placed in
an appropriate container. The container shall be marked per the guidelines identified in USARAK Pamphlet 200-1,
figure 10-1, and then turned over to the DPW Environmental Services Contractor at Building 45-125, FRA or
Building 3489, FWA for proper disposal.

Other Spills: Clean up of other types of spills (to water or not petroleum, etc.) will be coordinated with DPW
Environmental Compliance to ensure proper response is accomplished.
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Environmental Concernsfor Construction and Renovation Projects
(20 Jan 06)

The U.S. Army Garrison Alaska (USAG-AK) isfirmly committed to a policy of
environmental stewardship for al lands and facilities under its control. USAG-AK has
developed and implemented an Environmental Management System (EMS) based on the
SO 14001 international standard. In order for this EM S to be an effective management
tool that enhances mission performance, the design and execution of contracts and
projects must integrate environmental management processes into all phases of
execution, from concept to final acceptance. Coordination with installation
environmental program managers is therefore expected as outlined below.

The following issues are major concerns of the DPW Environmental Office, and need to
be considered during the design and /or execution of projects on Fort Wainwright and the
Donnelly Training Area. More specific guidance may be provided in the project Scope
Of Work, project Specifications or through the DPW Environmental Office. The primary
environmental point of contact for projectsis Cliff Seibel, 353-6220. In addition,
individuals responsible for specific programs or issues are listed in the narrative.

Part of each project is the preparation of an Environmental Protection Plan by the prime
contractor, which will be adhered to by all sub-contractors. This plan needs to address
how the contractor will comply with theissues listed below. Some itemsidentify a
specific requirement for aplan (ie: Storm Water Pollution Prevention Plan). These can be
stand alone plans, or be incorporated into one overall plan. Confirmation of what issue(s)
below that may or may not be relevant to a particular project can be coordinated with
Cliff Seibel, 353-6220. A copy of this Plan(s) needsto be provided to DPW
Environmental for review and comment.

General Compliance Programs:

1. Contaminated Soils: Any project that involves excavation or movement of soils must
include field screening for petroleum (plus any other identified contaminants). Soils
registering less than 20ppm are considered clean and may be reused on site or transported
to the Post landfill for cover. Soils screening 20ppm or higher must be handled IAW
Attachment A, Contaminated Soil. POC: CIiff Seibel, 353-6220

2. Storm Water: (POC: Brian Adams, 353-6623)

a. Design: The storm water system must comply with the Fort Wainwright Storm
Water Pollution Prevention Plan and NPDES permit. In general, all storm water
is handled by overland flow and drainage ditches. UIC’s (underground injection)
are not normally approved.

b. Construction: The contractor isresponsible for preparing and following a
Storm Water Pollution Plan (SWPP) for the site, as well as submitting the Notice
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of Intent (NOI) and Notice of Termination (NOT) to the EPA and ADEC. An
example checklist isincluded as Attachment G.

3. De-Watering: De-watering refersto removal of water, from a surface or subsurface
source, for construction purposes, including but not limited to activities such as dust
control or clearing excavations. If de-watering is anticipated, the contractor must prepare
ade-watering plan, as a stand alone plan or as part of the SWPP and, if de-watering will
exceed 5,000 gallons per day, submit for apermit to ADEC. The plan and permit must
conform to ADEC General Wastewater Disposal Permit No 2004DB0101, or current
general permit. POC: Brian Adams (FWA and DTA), 353-6623 and Ellen Clark (DTA),
873-1614.

4. Wastewater: Use of afacility must be evaluated for need of such items as Oil/Water
separators and applicability of floor drainsin the wastewater system. The sanitary system
design must be approved by ADEC, and insure that no prohibited substances can enter
the drainsin violation of Fort Wainwright’s wastewater permit. Also, per EPA, an
Oil/Water separator cannot discharge to a septic system. An alternate means of
containment needs to be provided for facilities without access to a wastewater system. A
copy of the correspondence with ADEC needs to be provided to the DPW Environmental
Office. POC: Cliff Seibel, 353-6220 or Brian Adams, 353-6623

5. Backflow Prevention: Design of the facility potable water system must include
backflow prevention devices and components IAW the applicable plumbing codes, and
approved by ADEC. A copy of the correspondence with ADEC needs to be provided to
the DPW Environmental Office. Attachment B, Backflow Assembly Test/AG Inspection
Report, must be filled out by a certified Backflow Assembly Tester and submitted to the
DPW Environmental Office by the Designer/Installer upon completion of the project for
all backflow prevention devicesinstalled, moved or repaired. The contractor shall also
provide an electronic photograph of the device after installation, along with a detailed
one-line drawing of theinstallation of the device. POC: Joe Malen, 353-4512

6. Noise: Noise generation of the planned use of any given project must be considered in
siting. The Installation Noise Management Plan, with maps showing the various noise
contours and compatible use zones, is available in the DPW Environmental Office. POC:
Cliff Seibel, 353-6220

7. Hazardous Waste/M ateridl:

a. All hazardous materials (paints, fuels, etc) must be stored and used in such a
manner asto prevent spills and releases. Any unused or partly used materials are
the property of the contractor, and must be removed from Post and disposed of at
the contractor’s expense. On site refueling operations will conform to guidance in
Attachment L. Storage areas are subject to inspection by DPW Environmental
Office. POC: Cliff Seibel, 353-6220 or Bill Snyder, 353-9195
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b. Hazardous waste generation that is the responsibility of the Post is generally
associated with projects involving demolition. These hazards should be identified
in advance, and proper abatement planned as part of the project. These hazards
include, but are not necessarily limited to asbestos, lead (primarily in paint), PCBs
and glycol. Abatement, containerization, handling and sampling (as appropriate)
are the responsibility of the contractor. Containerized fluorescent light ballasts
(suspect PCB) must also be accompanied by a contractor’s statement that none
were leaking when placed in the container. Guidanceis provided in Attachment
C, 200-1 Chapters 8 and 10. Additional guidanceis provided in USAG-AK Pam
200-1, available through the DPW Environmental Office. Disposa will be
accomplished through the DPW Environmental Office waste contract (asbestos
will be disposed of at the FWA landfill). POC: asbestos/lead: Wayne Tolliver,
353-7724; PCB: Cliff Seibel, 353-6220; disposal: Bob Gray, 353-9949 or Bill
Snyder, 353-9195. The Environmental Office does not handle radioactive
waste/materias (ie: smoke detectors, exit signs, etc). Contact Post Safety for
guidance in handling these items, 353-7412.

c. All hazardous material spills must be reported to the DPW Environmental
Office aswell as the COE or DPW project manager using the DPW Oil and
Hazardous Substances Spill Notification form, Attachment D. Reporting to
ADEC will be accomplished by the DPW Environmental Office. Clean up of the
spill and associated clearance sampling is the responsibility of the contractor.
With the exception of the spill notification form, procedures listed in Attachment
A will apply. POC: Lee Griffin, 361-6489 or Bill Snyder, 361-9195

8. Solid Waste: The Fort Wainwright landfill isto be used for construction debris only.
Municipal solid waste isto be collected separately and disposed of by the contractor.
Recycling of debris (concrete, asphalt, metal, etc) should be addressed in the contract
specifications or Scope Of Work, and required where practical. Guidance on use of the
Fort Wainwright landfill is provided in Attachment E, Fort Wainwright Landfill
Prohibitions and Special Restrictions. POC: Brian Adams, 353-6623

9. Air Issues:

a. Dust Control: Fugitive emissions, primarily dust, need to be controlled on
each construction site, 24 hours aday, 7 days aweek. Thisincludes cleaning of
soil tracked out onto Post roadways daily. Attachment F, Fort Wainwright Dust
Control Specification, elaborates on this requirement. POC: Cliff Seibel, 353-
6220 or Brian Adams, 353-6623

b. Head Bolt Outlets. The Post is subject to Borough air pollution ordinances.
One such ordinance requires installation of head bolt outletsin any new or
renovated parking lot in which patrons can be expected to park for at least two
hours. This requirement applies to nearly every existing and proposed parking
areaon Post. POC: Cliff Seibel, 353-6220
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c. Air Quality Construction Permit (AQCP): Each project must be evaluated to
determine whether an AQCP is required prior to commencing construction. An
AQCP istypically required for projects that involve the addition of new air
emission sources (e.g., boilers, generators, fire pumps, painting & degreasing
operations, fuel storage & loading) and for projects that involve the modification
of existing air emission sources (e.g., landfill expansion and non-routine
maintenance at the power plant). The evauation includes determining if the
project conforms to the requirements and emission caps established by Fort
Wainwright’s current Title V operating permit and assesses the need to obtain a
permit modification. POC: Eric Dick, 353-3006

d. General Conformity: Each project on Main Post must be evaluated for impacts
to the Fairbanks North Star Borough Carbon Monoxide Maintenance Area. This
eva uation includes assessing both direct and indirect emissions. Direct emissions
include emissions resulting from the installation of new air emission sources,
including generators, incinerators, boilers, paint booths, fuel tanks and parts
washers. Indirect emissions include emissions resulting from increased vehicle
traffic, heat & power demand from the CHPP, cooling, water and wastewater
loads. Aninventory of these sources will come from the designer and/or end user,
and must be provided to the DPW Environmental Office as early into the design
process as possible to facilitate this review and the need for amore detailed
general conformity determination. POC: Eric Dick, 353-3006

e. New Source Performance Standards (NSPS): Designers must insure any
stationary diesel engines (generators, fire pumps, etc) comply with the new EPA
NSPS standards for nitrogen oxides, particulate matter, sulfur dioxide, carbon
monoxide, and hydrocarbons. The new standards will apply to any stationary
diesel engine manufactured after April 2006. The latest standards can be accessed
through the EPA website. POC: Eric Dick, 353-3006

10. Facility Fuel Storage Tanks:

a. Underground Storage Tanks (UST): All USTsinstalled on Army property will
conform with 40CFR280, 18AAC78 and applicable Army guidance. Whilethe
EPA and ADEC generally exempt heating oil tanks, the Army requires all USTs
to beinstalled to the same standard. USTswill be double wall steel with cathodic
protection (anodic, not impressed), provided with spill and overfill protection, and
interstitial leak detection. Fuel lineswill be double wall Enviroflex, or equal.
Other requirements will be identified based on specific use and installation
requirements. POC: Cliff Seibel, 353-6220

b. Aboveground Storage Tanks (AST): All ASTsinstalled on Army property
will conform with 40CFR112, as well as applicable ADEC and Army guidance
(to include the most current version of the Fort Wainwright Spill Prevention,
Control and Countermeasures Plan). In general, all ASTswill be either double
wall or vaulted tanks, with containment on ALL four sides. Tanks with double
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steel on one end will not be accepted. Single wall tanks with alternate secondary
containment will generally not be approved, but will be considered on a case by
case basis. All tankswill be tapped on the top only, and be provided with spill
and overfill prevention and leak detection. Other requirements will be identified
based on specific use and installation requirements. POC: Cliff Seibel, 353-6220

Restoration/Contaminated Sites: All projects on or near a current or past restoration
site need to comply with Attachment H, Institutional Control Policy. In addition, some of
these sites contain monitoring wells, recording sensors and remediation systems. If the
site contains any of these items, the contractor shall coordinate all staging and
construction activities through the DPW Environmental Office. Restoration personnel
will determine which items can be removed or must be saved or must be moved and
protected from damage. POC: Therese Deardorff, 384-2716 or Karen Dearborn, 384-
2694

National Environmental Policy Act (NEPA): A NEPA document (REC, EA, EIS)
must be prepared for each project prior to funds being spent on design or construction.
Preparation of this document isto be funded by the project proponent, and be reviewed
and approved by the DPW Environmental Office. Attachment I, NEPA Anaysis Form,
identifies the minimum information that must be included in the appropriate NEPA
document. POC: Roger Sayre, 353-3001 or Carrie Barta, 353-9507

Natural Resour ces:

1. Wetlands: Aninitia survey of each site must be made by DPW Environmental
personnel to determine the potential of wetlands. If wetlands are suspected, a
determination must be requested of, and made by, COE Regulatory office, at which time
they may require a permit application be filed. Prior to the start of the project, this permit
must be approved. The designer must provide the DPW Environmenta Office adrawing
showing the project limits before COE Regulatory can be contacted. If apermitis
required, additional information will be requested. POC: CIiff Seibel (FWA), 353-6220,
and Ellen Clark (DTA), 873-1614.

2. Timber Policy: Once aproject siting is established, the DPW Environmental Office
forester will evaluate the site for salvageable timber. Based on the estimate, timber can
be purchased by the contractor, with the funds being deposited in the DA Budget
Clearing Account, or cut and stacked for individual firewood sales. This policy and
guidanceis provided in Attachment J, Policy on Use of Timber at Fort Wainwright.
POC: Dan Rees (FWA), 353-9318 or Josh Buzby (FWA), 353-3016 and Ellen Clark
(DTA), 873-1614.

3. Migratory Birds: The birds of concern on Post are the cliff swallows who build mud
nests on facilities, mew gulls who build nests on vehicles and other assets and raptors
who build nests on power poles. Once a nest has been established and eggs layed, it is
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against Federal law to disturb the nest or annoy the birds in an attempt to get them to
abandon the nest. The contractor should make every attempt to remove partially
completed nests daily from 1 May to 15 July. It isaso recommended that clearing of
grass and scrub land, as well as forested areas occur before 1 May or after 15 July to
minimize impacts on ground and tree nesting birds. POC: Cliff Seibel (FWA), 353-6220
and Ellen Clark (DTA), 873-1614.

Cultural Resources. Cultural resourcesinclude (but are not limited to) archaeol ogical
sites, historic buildings or structures, and properties of traditional religious and cultural
importance. All projects require review for potential conflicts with cultural resources
under Section 106 of the National Historic Preservation Act. This review must be
coordinated in advance through the USAG-AK cultural resources program. The
contractor must also have a policy in place for notifications and actions by workersin the
event of inadvertent discovery of cultural resources (artifacts, etc.). Within the
cantonment area, potential impactsto the Ladd Air Force Base Historic District and the
Ladd Field National Historic Landmark in particular, must be considered. These areas
are shown in Attachment K, Ft. Wainwright Historic Building Status. The POC for
historic buildings and structuresis: Kathy Price, 353-9197. The POC for archaeol ogical
sites and properties of traditional religious and cultura significanceis: Julie Raymond-
Y akoubian (FRA and FWA), 353-3002 and Aaron Robertson (DTA), 873-4717.
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OIL & HAZARDOUS SUBSTANCES SPILL NOTIFICATION

SPILL #

FILE #

LC

SPILL NAME, IF ANY

PERSON REPORTING:

PHONE NUMBER

DATE/ TIME OF SPILL

DATE/TIME REPORTED:

REPORTED HOW? (Phone, fax, etc.)

DATE/TIME DISCOVERED:

LOCATION

SUBSTANCE SPILLED

QUANTITY SPILLED

QUANTITY CONTAINED QUANTITY

RECOVERED QUANTITY DISPOSED

POTENTIAL RESPONSIBLE PARTY

OTHER POTENTIAL RESPONSIBLE PARTIES, IF ANY

SOURCE OF SPILL

CAUSE OF SPILL

CLEANUP ACTIONS

DISPOSAL METHODS

AND LOCATION

ENVIRONMENTAL
DAMAGE (circle one)
YES NO

SURFACE AREA AFFECTED (in square feet)

SURFACE TYPE (describe area affected)

COMMENTS. Spill Rep

ort FWA 04-XXX

TYPE OF DEC RESPONSE (pho

ne, field visit, took report) NAMES OF DEC STAFF RESPONDING

CASE STATUS (open, closed, trans. to cont. sites)
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ATTACHMENT 4

Fort Wainwright Stormwater Pollution Prevention Plan
(To be provided by the U.S. Army Engineering District, Alaska)
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ADEC
COR
CcQC
DPW
DRMO
EOD
EPA
Jacobs
MEC
PERP
SSHO
SUXOS
USAED

ACRONYMS AND ABBREVIATIONS

Alaska Department of Environmental Conservation

Contracting Officer’s Representative
contractor quality control

Department of Public Works

Defense Reutilization and Marketing Office
explosive ordnance disposal

U.S. Environmental Protection Agency
Jacobs Engineering Group Inc.

Munitions and Explosives of Concern
Prevention and Emergency Response Personnel
Site Safety and Health Officer

Senior Unexploded Ordnance Supervisor
U.S. Army Engineer District, Alaska
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1.0 INTRODUCTION

This Communications Plan describes the chain of command and procedures to be followed to
ensure that all stakeholders are notified of changes in site conditions in a proper and timely

manner.

The U.S. Army Garrison Alaska Department of Public Works (DPW) Project Manager or
designee is the only person with the authority to contact U.S. Environmental Protection
Agency (EPA) or Alaska Department of Environmental Conservation (ADEC) regulators. The
U.S. Army Engineer District, Alaska (USAED) Contracting Officer or designee is the only
person with the authority to direct changes in contract scope or schedule. Table 1 identifies
the primary points of contact for this project and their designated backup contacts (if

applicable).
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Table 1

Primary Points of Contact

Name

Role

Contact Numbers

Designated Backup

Contact Numbers

Cristal Fosbrook

DPW Restoration Program Manager

907-384-2713

Therese Deardoff

907-384-2716

Therese Deardorff

DPW Project Manager

907-384-2716

Karen Dearborn

907-384-2694

907-388-7518 (cell)

Joe Malen Fort Wainwright DPW Point of Contact Rielle Markey 907-353-6160
907-361-4512
Bob Gray DPW Waste Specialist (DRMO) 907-361-9949 - -
) 907-753-5612 . -
Robert Brock USAED Project Manager/COR Marilyn Plitnik 907-753-2881

907-250-1144 (cell)

Terry Heikkila, PE

Jacobs Project Manager

907-751-3312
907-227-3466 (cell)

Brian Roberts

907-351-9158 (cell)

Brian Roberts

Jacobs Site Manager

907-751-3356
907-351-9158 (cell)

Dave Frandsen

916-568-4811

Sarah Belway, PE

Jacobs CQC Site Manager/SSHO

916-568-4811

Dave Frandsen

Jacobs SUXOS

865-621-1632 (cell)

Jacques Gusmano

EPA, Region X, Remedial Project Manager

907-271-5083

Sharon Richmond

ADEC Project Manager

907-451-2158

Wesley Ghormley

ADEC Spill Prevention and Response

907-451-2164

Cory Hinds, PE

CH2M Hill Project Manager

907-646-0348

Bobby Horan

CH2M Hill Site Manager

714-856-5812 (cell)

Note: For definitions, see the Acronyms and Abbreviations section.
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20 NOTIFICATION PROCEDURES

As field work is conducted, specific events will need to be discussed. Non-routine events,

such as unforeseen conditions, safety incidents, or any other circumstance that is likely to

affect the schedule or budget, will be communicated immediately to the Jacobs or CH2M Hill

Project Manager for further clarification. The Project Manager will then contact the USAED

Project Manager as appropriate.

responsibilities.

Table 2 identifies anticipated events and notification

Communication among Jacobs and CH2M Hill field personnel will be essential to sequencing

drum and debris investigation and remedial investigation to insure efficient coordination.

This communication will take place continuously every day of project activity.

Table 2

Anticipated Events

Required
Event Notifications Responsible Party Minimum Information
Mobilization USAED (Brock) Jacobs and CH2M Hill | Number of people

DPW (Malen) onsite, location, and
duration

DPW (Fosbrook) USAED (Brock) Number of people
onsite, location, and
duration

EPA (Gusmano) DPW (Fosbrook) Planned activities and

ADEC (Richmond)

duration

Waste ready for pickup
by DRMO

DRMO (Gray)

Jacobs and CH2M Hill

Type of waste, quantity
of waste, and
characterization results

MEC requiring disposal
is encountered

Jacobs (Roberts)
CH2M Hill (Horan)
DPW (Malen)

Jacobs (SUXOS)

Type, quantity and
location of MEC
encountered

EOD

DPW (Malen)

Type, quantity and
location of MEC
encountered

USAED (Brock)

Jacobs (Roberts)

Type, quantity and
location of MEC
encountered
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Event

Required
Notifications

Responsible Party

Minimum Information

Sample results

USAED (Brock)
Jacobs (Roberts)
CH2M Hill (Horan)

Jacobs and CH2M Hill

Summary of preliminary
results and sample
locations

DPW (Fosbrook/

USAED (Brock)

Summary of preliminary

Deardorff) results and sample
locations
New spills ADEC PERP Jacobs and CH2M Hill | Spill Report according
DPW (Malen) to the spill response

plan

Note: For definitions, see the Acronyms and Abbreviations section.

3.0

NEWS MEDIA

Jacobs and CH2M Hill shall not make available to the news media or publicly disclose any

data generated or reviewed under this contract. If approached by the news media, they shall

refer them to the USAED Project Manager.

Project reports and data generated under this

contract shall become the property of the Government and distribution to any other source is

prohibited without approval.
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ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code
ADEC Alaska Department of Environmental Conservation
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

CFR Code of Federal Regulations

CcocC contaminant of concern

CQCSM Contractor Quality Control Site Manager
DFW definable feature of work

DOT U.S. Department of Transportation

DQO data quality objective

EPA U.S. Environmental Protection Agency
FCS Former Communications Site

FS Feasibility Study

FSP Field Sampling Plan

Jacobs Jacobs Engineering Group Inc.

MEC munitions and explosives of concern
mg/kg milligram per kilogram

mg/L milligram per liter

Ml milti-incremental

PCB polychlorinated biphenyl

POC point of contact

PPE personal protective equipment

RA removal action

RCRA Resource Conservation and Recovery Act
RI Remedial Investigation

SSHP Site Safety and Health Plan

SVOC semivolatile organic compound

SSB South Sound Berm

TAT turnaround time

TCLP Toxicity Characterization Leaching Procedure
TSA Transfer Service Area
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ACRONYMS AND ABBREVIATIONS
(continued)

TSCA Toxic Substances Control Act
TSDF Treatment, Storage, and Disposal Facility
USACE U.S. Army Corps of Engineers
USAED U.S. Army Engineer District, Alaska
VvVOC volatile organic compound
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1.0 INTRODUCTION

This Work Plan outlines the 2007 Removal Action (RA) to be conducted at Area E of the
Former Communications Site (FCS), also referred to as Taku Gardens, located at Fort
Wainwright, Alaska. Jacobs Engineering Group Inc. (Jacobs) will perform this RA in support
of an ongoing Remedial Investigation/Feasibility Study (RI/FS). Table 1 of the
Communications Plan (U.S. Army Engineer District, Alaska [USAED] 2007e) presents key

personnel for this project.

The U.S. Army Garrison, Alaska, the U.S. Environmental Protection Agency, and Alaska
Department of Environmental Conservation (ADEC) have agreed to conduct the FCS RI/FS
utilizing the Triad approach. A Management Plan addressing the methods of the overall site
management, quality assurance plan and sampling techniques has been prepared and should
be referred to for additional information. This document is one of many work plans that
provide detailed information to the specific task of the RI/FS. This approach was determined
to be the most effective, efficient and appropriate method for investigating this site for a time
critical RA for soil contaminated with polychlorinated biphenyls (PCBs) at the FCS (aka Taku
Gardens) within the Fort Wainwright Federal Facility National Priorities List site, located at Fort
Wainwright, Alaska. These actions meet the criteria for initiating an RA under the National
Oil and Hazardous Substances Pollution Contingency Plan, 40 Code of Federal Regulations
(CFR) 300.415, as well as the requirements outlined in the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA).

Area A, located on the east side of the FCS, is considered a Munitions Response Site because
military munitions and related items have previously been discovered. All munitions and
explosives of concern (MEC) items discovered to date have been non-shock sensitive, inert,
unarmed, or empty; suggesting that only training rounds, Munitions Debris and Material
Potentially Presenting an Explosive Hazard, are present. To date, no MEC or Munitions
Debris has been discovered within the west area (Areas B, C, D, and E) of the FCS. To
address the specific concerns associated with MEC, a separate MEC Support Work Plan was

developed and is provided under separate cover (USAED 2007c).
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1.1  PROJECT OBJECTIVES

The project objective is to remove all PCB-contaminated soil from Area E that exceeds the

residential cleanup level of one milligram per kilogram (mg/kg).
1.2  SCOPE OF WORK

The following definable features of work (DFW) under this task order are described in
Section 3.3:

e Mobilization

e Site security

e PCB-contaminated soil removal
e \Waste management

e Site restoration and backfilling

e Demobilization
1.3 SITE DESCRIPTION

Fort Wainwright occupies a 915,000-acre military reservation located west of Fairbanks,
Alaska; see Figure 1-1 of the RI/FS Management Plan (USAED 2007a). This 54-acre
construction site is located between Alder and Neely Roads, east of White Street and west of
the Fort Wainwright Power Plant. To view the FCS site and the location of Area E, see
Figure 2-2 of the RI/FS Management Plan (USAED 2007a).

1.4  PREVIOUS ENVIRONMENTAL ASSESSMENT WORK

In 2005, investigation of PCBs in soil was performed. Soil borings were advanced to
groundwater and Ensys field test kits combined with analytical samples were used for
characterization. Approximately 230 cubic yards of PCB-impacted soil was excavated from
near Building 52 and was loaded into roll-off bins (connexes) and transferred to Emerald
Services Inc., by William Snyder of the Fort Wainwright Department of Public Works (DPW)
for disposal. Stockpiled soil removed from near building 54 was used to fill the Building 52

excavation.
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In 2006, a PCB investigation was conducted at three potential source areas; the Exclusion
Zone (adjacent to the former Building 52 location), the Transformer Service Area (TSA), and
the South Sound Berm (SSB). A total of 467 samples were collected from the Exclusion
Zone, 52 samples were collected from the TSA, and 20 samples were collected from the SSB

and screened for PCB contamination using Hach Immunoassay field test kits.

The result of this evaluation in the Exclusion Zone was the discovery of high levels of PCB
contamination, with the highest concentration found north of the former Building 52 location
at a concentration of 111,000 mg/kg (USAED 2006). The Exclusion Zone results indicated
that one large area of contamination exists near the former Building 52 location as depicted in
Figure 1-1. PCB contamination appears confined to the top 5 feet of the soil column in all
positive samples results (USAED 2007b).

Smaller, isolated areas of contamination may exist at the TSA as shown in Figure 1-2.
However, given the rate of false positive errors reported by the field test method, these
isolated, non-contiguous areas would require additional sampling to verify the presence of

PCB contamination.

Four positive field screening results were detected at the SSB, but fixed laboratory results
confirmed that all four field screening detections were false positive errors indicating that
PCBs are not present at these locations.
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Figure 1-1: Exclusion Zone PCB Contamination
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Figure 1-2: TSA PCB Contamination
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20 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) guide decisions and procedures for collecting, analyzing, and
evaluating data so that overall project objectives are met. Project specific DQOs are

presented in detail in Table 2-1.

Table 2-1
Data Quality Objectives
Data to Be Analytes of Governing
Objective Collected Concern Data Use Regulation Comments
Characterize Collect soil VOCs, Determine DOT guidance | ¢ One sample will be
TSCA soil for samples from SVOCZ appropriate (49 CFR) collected per container
gif;sne TSDF the first 10 Egrslglif:lideez waste p(oflle EPA guidance Results will be reviewed
posal waste ) information for (40 CFR) ¢ L e
. and e o determine if additional
purposes containers manifesting, TCLP analvsis is
filed during | RCRA labeling, and y
excavation metals disposal necessary
activities facility Estimated 3-day TAT for
List will requirements samples; actual TAT will
decrease to be determined in the
only include field
analytes
detected in
the first 10
samples
Characterize soil | Collect soil PCBs, Determine if | Fort Representative samples
previously samples from | VOCs, soil can be Wainwright will be collected at a
identified as the soil SVOCs, disposed of in | Landfill Permit |  frequency of one
having PQB stockpile. per pestl_m_des, the.Fort. DOT guidance sampler per 20 cubic
concentrations CH2M Hil's M1 | herbicides, | wainwright (49 CFR) yards or source area,
greater than 1 sampling and Landfill . whichever is lesser
mg/kg but less procedure RCRA EPA guidance ks will b iewed
than 10 mg/kg metals (40 CFR) Resuits will be reviewe
to determine if soil will
be disposed in the Fort
Wainwright Landfill or an
offsite TSDF
Estimated 3-day TAT for
samples; actual TAT will
be determined in the
field

Note: For definitions, see the Acronyms and Abbreviations section.

2.1 CONTAMINANTS OF CONCERN

The primary contaminant of concern (COC) is PCBs. The waste generator, the U.S. Army
Garrison, Alaska, has determined that the PCB-contaminated soil located within the Exclusion

Zone and previously identified as having a PCB concentration greater than 10 mg/kg per
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Figure 1-1 is Toxic Substances Control Act (TSCA) waste. Therefore, waste characterization
samples collected from this soil will not be analyzed for PCBs. This soil, however, has not
been adequately characterized for potential Resource Conservation and Recovery Act
(RCRA) COCs, which is necessary to determine if the soil will be regulated under RCRA in
addition to its TSCA classification. This determination is required in order to select the
appropriate Treatment, Storage, and Disposal Facility (TSDF) to receive this soil. Therefore,
the first 10 waste transportation containers will be sampled for the following contaminants:
volatile organic compounds, semivolatile organic compounds, pesticides, herbicides, and
RCRA metals.

Soil previously identified as having a PCB concentration greater than 1 mg/kg but less than 10
mg/kg, per Figures 1-1 and 1-2, will be sampled for PCBs and other COCs to determine if it
can be disposed of in the Fort Wainwright Landfill. This soil requires PCB sampling to verify
it is less than 10 mg/kg because it was primarily characterized using HATCH PCB test Kits.

Specific RCRA analytical COCs are provided in Table 2-2 along with their corresponding “20
times” totals action level, above which a Toxicity Characterization Leaching Procedure (TCLP)
analysis must be run to determine if the represented waste will be hazardous. The applicable

RCRA TCLP hazardous waste concentration is also provided in Table 2-2.

Table 2-2
RCRA COC Totals and TCLP Concentrations
RCRA TCLP 20 Times TCLP
Concentration Totals Action Level

Sample Suite Sample Method Chemical Analyte (mg/L) (mg/kg)
RCRA Metals SW6020/7470A | Arsenic 3.0 60.0

Barium 100.0 2,000.0

Cadmium 1.0 20.0

Chromium 5.0 100.0

Lead 5.0 100.0

Mercury 0.2 4.0

Selenium 1.0 20.0

Silver 5.0 100.0
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RCRA TCLP 20 Times TCLP
Concentration Totals Action Level
Sample Suite Sample Method Chemical Analyte (mg/L) (mg/kg)
VOCs SW8260B Benzene 0.5 10.0
Carbon Tetrachloride 0.5 10.0
Chlorobenzene 100.0 2,000.0
Chloroform 6.0 120.0
1,4-Dichlorobenzene 7.5 150.0
1,2-Dichloroethane 0.5 10.0
1,1-Dichloroethlene 0.7 14.0
Hexachlorobutadiene 0.5 10.0
Methyl Ethyl Ketone 200.0 4.000.0
Pyridine 5.0 100.0
Tetrachloroethylene 0.7 14.0
Trichloroethylene 0.5 10.0
Vinyl Chloride 0.2 4.0
SVOCs SwW8270C Chlordane 0.03 0.60
2,4-Dinitrotoluene 0.13¢ 2.6
Hexachlorobenzene 0.13" 2.6
Hexachloroethane 3.0 60.0
Nitrobenzene 2.0 40.0
Pentachlorophenol 100.0 2,000.0
2,4,5-Trichlorophenol 400.0 8,000.0
2,4,6-Trichlorophenol 2.0 40.0
Herbicides SW8151 2,4-D 10.0 200.0
2,4,5-TP Silvex 1.0 20.0
Pesticides SW8081A Endrin 0.02 0.4
Lindane 0.4 8.0
Methoxychlor 10.0 200.0
Toxaphene 0.5 10.0

Notes:
! Quantitation limit is greater than the calculated regulatory level. The quantitation limit therefore becomes the regulatory level.
For definitions, see the Acronyms and Abbreviations section.
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2.2  SAMPLING APPROACH

The intent of the sampling effort for this RA is to characterize and identify an appropriate
TSDF to dispose of PCB-contaminated soil removed from the FCS. The first 10 waste
characterization samples from each source area collected from random locations in order to
acquire representative data. Only analytes detected in the first 10 samples will continue to be
analyzed for waste container characterization purposes. If a RCRA chemical is detected at a
totals concentration 20 times greater than its corresponding RCRA TCLP concentration per
Table 2-2, a composite sample will be collected from five locations within the waste bin and
submitted for TCLP analysis. The Field Sampling Plan (FSP) Addendum (Attachment 1)

contains additional detail regarding sample collection methodology.

Jacobs will collect all waste characterization samples. Collection of analytical soil
confirmation samples will be conducted by CH2MHill in accordance with the RI/FS
Management Plan (USAED 2007a).
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3.0 PROJECT EXECUTION APPROACH

This section describes general requirements for completion of PCB-contaminated soil
removal. It discusses conditions for performing the work and identifies fieldwork control

requirements.
3.1 QUALIFICATIONS AND RESPONSIBILITIES

The Site Manager oversees all Jacobs and subcontractor employees working onsite. The Site
Manager is responsible for overseeing all activities and verifying their conduct in accordance
with this Work Plan and all applicable federal and state regulations.

The Jacobs Contractor Quality Control System Manager (CQCSM) ensures that all quality
standards are met. The CQCSM is responsible for providing the USAED PM with daily

Contractor Quality Control reports detailing each day’s activities, quantities, etc.

The Site Safety and Health Officer oversees all field activities; ensures that each activity is
performed in a safe manner following USAED, Occupational Safety and Health

Administration, and Jacobs guidelines; and reports directly to the Jacobs Project Manager.

The Field Sampler is responsible for collecting samples, reviewing analytical results,
completing appropriate documentation, and submitting samples to the laboratory. The Field
Sampler is also responsible for implementation the FSP Addendum and coordination of the
Quality Assurance Project Plan requirements that affect the laboratory and field programs.
The Field Sampler will report to the Site Manager while working onsite and to the Project
Chemist regarding the FSP. The Field Sampler will meet ADEC requirements for a Qualified
Person as defined by Alaska Administrative Code (AAC), Title 18, Section 75.990(100).
These requirements include a four-year college degree in chemistry, environmental science,
engineering, geology, hydrology, or a related field, and at least one year of professional

experience in a related field.
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3.2 GENERAL WORKING CONDITIONS

The work schedule will generally be six days a week, 10 hours a day for onsite activities.
Members of the crew performing management and reporting activities could work up to

12 hours a day.
3.3 DEFINABLE FEATURES OF WORK

The following sections describe the project DFWs and the order of occurrence that will be

applied to the contaminated soil removal at Area E.
3.3.1 Mobilization

Mobilization of personnel to Fort Wainwright began on 20 August 2007. If field activities are
not completed in 2007 due to the onset of winter, a second mobilization will be scheduled for
spring 2008. Jacobs shall mobilize sufficient personnel, equipment, and materials to the site
to conduct the remedial work described in this Work Plan. USAED has provided Jacobs with
a landowner right-of-entry permit to work at the site. Prior to mobilization, the following

personnel were notified:

e Bob Brock, USAED Project Manager, 907-753-5612
e Joe Malen, Fort Wainwright DPW Point of Contact (POC), 907-361-4512

Prior to any contractor activities at the site, each contractor personnel will coordinate and

attend a site specific safety briefing hosted by Fort Wainwright DPW Environmental.

A staging area for the project site will be located in the former laydown yard south of Area E.
This staging area will be used to store all heavy equipment and organize and manage
packaged wastes that will be placed into bulk containers to be transported offsite after
profiling and manifesting is completed. Exposure to uncontrolled releases is not anticipated;
however, work zones (i.e., exclusion zone, contamination reduction zone, support zone) to

prevent spreading contamination will be established.
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3.3.2 Site Security

Contractor personnel desiring site entry will sign the TAKU Entry Control Roster in building

3023 — Name, Organization, & Time in, and will then be issued a gate key.

All contractor personnel will check in and out with the Fort Wainwright Fire Department
Dispatcher daily prior to accessing and departing the FCS. Fort Wainwright dispatch can be
reached telephonically 24 hours a day at 907-361-7470.

A chain-link security fence surrounds the FCS. Access to and from the site will be controlled
by Jacobs. The fence gate will remain locked during non-working hours. While work is
occurring, the gate will be manned and a sign-in / sign-out log will be maintained in the onsite
job shack. A sign will be placed on the gate identifying who to call for access. The gate will

be closed and locked behind personnel entering or exiting the site.
3.3.3 PCB-Contaminated Soil Removal

PCB-contaminated soil will be excavated from two general areas within the FCS, the
Exclusion Zone and the TSA. The primary excavation area lies within the Exclusion Zone at
the former Building 52 location. The areas at the TSA identified as contaminated in Figure
1-2 will also be excavated. Additionally, localized hot spots within the Exclusion Zone
(locations 06SB134, 06SB140, and 06SB71) and just north of the Exclusion Zone (locations
06SB98 and 06SB105) will be removed.  Soil will either be stockpiled inside the Exclusion
Zone in accordance with the Long-Term Soil Stockpile Plan (USAED 2007f) for future

loading into waste bins or direct loaded into waste bins, depending on bin availability.

Vertically, soil will be removed to a depth of 1 foot below the deepest sample location
indicating the presence of contamination above 1 mg/kg. Horizontally, soil will be excavated
to the estimated limits of contamination determined by the 2006 investigation; approximately
5 feet beyond the outward most contaminated sample location (refer to Figures 1-1 and 1-2).
At the smaller localized hot spots, the horizontal extent of the initial excavation will include a

10-foot-by-10-foot grid centered on the contaminated sample location.
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Once it is believed that clean limits have been achieved, field screening samples using Hach
test kits (the same Kits used in 2006) will be collected. Based on the results of the field
screening sample, additional excavation will be performed or an analytical confirmation
sample will be collected. Wall samples will be collected every 10 feet and one floor sample
will be collected for each 10-foot-by-10-foot grid. Additional excavation will occur at each
confirmation sample location if the sample result is above the 1 mg/kg screening level
presented in the Quality Assurance Program Plan (USAED 2007d).

If a floor confirmation sample exceeds a screening level, the 10-foot by 10-foot grid
represented by that floor sample will be excavated an additional 1 foot below ground surface,
and re-sampled. If a wall confirmation sample exceeds a screening level, the wall length
represented by that sample (i.e., 5 feet on either side of the sample location) will be excavated
an additional 5 feet into the wall’s face, and re-sampled. This process will continue until

COCs are below their respective screening levels.

Soil piles located in the PCB exclusion zone (Soil Piles 17 through 39 and Soil Piles SPD and
SPF) will be sampled and analyzed for PCBs by CH2M Hill in accordance with the RI/FS
Management Plan (USAED 2007a). Soil piles with PCB concentrations greater than 10
mg/kg will be disposed of under this RA at an approved TSDF. Soil piles with PCB
concentrations less than 10 mg/kg will be disposed of by Jacobs at the Fort Wainwright
Landfill. The letter of approval for disposal of low-level PCBs at the Fort Wainwright
Landfill is provided as Attachment 4.

3.3.4 Waste Management

Contaminated soil requiring offsite disposal will be containerized, transported to an approved
TSDF, and disposed of by Jacobs. Contaminated soil will be containerized in leak proof
intermodal bulk containers on chassis, or other suitable U.S. Department of Transportation

(DOT)-approved bulk containers.

Responsibilities

Project specific waste management responsibilities are provided in Table 3-1.
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Table 3-1
Waste Management Responsibilities

Organization Waste Management Responsibility

USAED Contract holder responsible for directing Jacobs and CH2M Hill.

DPW Designated FCS waste generator and hazardous waste manifest signer.

Jacobs Responsible for characterizing, profiling, labeling, manifesting,
transporting, and disposing of waste streams. Also responsible for waste
tracking and providing final disposition paperwork to DPW (e.g., certificates
of disposal, landfill tipping fee receipts, etc.).

CH2M Hill Responsible for confirmation sampling and timely delivery of sample
results.

Anticipated Waste Streams

Waste types and anticipated quantities are listed in Table 3-2, which also identifies the

anticipated disposal facility for each waste stream.

Table 3-2
Anticipated Wastes and Estimated Quantities
Waste Type Item Quantity Container Disposal Facility
PCB- Regulated <110 20-foot intermodal bulk To be determined
contaminated soil soll containers containers
PCB- Non- <10 20-foot intermodal bulk Fort Wainwright
contaminated soil | regulated soil containers containers Landfill
<10 mg/kg
Solid waste, PPE, Non- < 250 pounds Super Sacks Fort Wainwright
and sampling regulated Landfill
equipment solid waste

The Fort Wainwright Landfill will be used in accordance with the Fort Wainwright Landfill
Prohibitions and Special Restrictions (March 2000), which is provided as Attachment 2. A
letter authorizing dumping of PCB-contaminated soil with concentrations less than 10 mg/kg
as been requested by the USAED from DPW, but has not yet been received for inclusion in
this Work Plan.
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Waste Container Requirements

All regulated wastes will be placed in containers that comply with DOT shipping
requirements established in 49 CFR 173. Wastes will be placed in containers that comply
with DOT shipping requirements established in 49 CFR 173. Liquids will be shipped in
UN/1A1/Y or UN/1A2/Y drums. Solids will be shipped in UN/1A2/Y steel drums or Super
Sacks (5H packaging per 49 CFR 173) or approved bulk or intermediate bulk containers.

3.3.5 Site Restoration and Backfilling

Clean native soil from borrow pits near the project will be used to backfill the excavations.
Jacobs will inspect the fill material to ensure that it is free of trash, debris, wood, ice, and

other deleterious materials. The final grade shall match the pre-existing grade.

Backfilling will not commence until the excavation has been sampled by CH2M Hill, areas
are confirmed clean by sampling results, and the USAED has given direction to backfill. In
excavation areas where utilities are encountered, backfilling activities will be performed in
accordance with Replacement Housing Fort Wainwright Specification 02300, Earthwork. For
all other areas, unclassified fill material will be placed in 1- to 2-foot lifts in the excavation
and compacted with several passes of the heavy equipment at the site. If necessary,
backfilling may be performed in sampled and confirmed clean portions of the excavation
while soil removal continues concurrently. After excavation and prior to backfilling and
grading are complete, all equipment will undergo dry, gross decontamination, including the
removal of potentially contaminated materials by use of a shovel or other hand tools and stiff
bristle brushes. Trash and debris related to the RA will be packaged and removed from the

site with the contaminated soil and debris.
3.3.6 Demobilization

Jacobs will notify USAED and the landowner 48 hours prior to final demobilization from the
site, to offer the opportunity for final inspection. Work activities in 2007 are anticipated to
continue until winter weather prohibits further work. Jacobs will winterize the site and

demobilize personnel and equipment until activities commence again in spring 2008, if
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necessary. Following the completion of project activities, all project equipment and supplies
will be demobilized from the project site within 30 days of project completion. Prior to
demobilization, Jacobs will develop a demobilization punch list, which will identify all
remaining features of work and deficiencies to be corrected prior to demobilization. All

demobilization punch-list items will be resolved prior to demobilization.
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40 ENVIRONMENTAL PROTECTION

This section summarizes the measures that will be used to protect vegetation, land, water, and

resources within the project boundary during execution of the scope of work.
41 STORM WATER POLLUTION PREVENTION REQUIREMENTS

All work performed at the FCS will be conducted in accordance with the base-wide Storm

Water Pollution Prevention Plan.

42 PROTECTION OF LAND AND WATER RESOURCES

Erosion and pollution control measures will be accomplished utilizing best management
practices. The subcontractor will be responsible for the containment, cleanup, and disposal of
all construction-related discharges of petroleum fuels, oil, and/or other substances hazardous
to the land and water. The subcontractor will also be responsible for performing all fueling
operations in a safe and environmentally responsible manner. Performance of this activity
shall comply with the requirements of 18 AAC 75 and Title 46 of the Alaska Statutes.

The subcontractor will provide immediate permanent or temporary pollution control measures
to prevent contamination of adjacent streams, lakes, ponds, or other areas of water

impoundment, as directed by the Site Manager.

Silt fencing and other temporary erosion control measures will be erected as determined by
the Site Manager. To accomplish removal, the fabric will be cut off at ground level, and the
wire and posts will be removed. No silt will be discharged into any wetlands or water bodies
when removing the silt fence. If a sediment height in excess of 4 inches (100 millimeters)

above ground remains, the sediment will be disposed of at the Fort Wainwright Landfill.

At the end of the field activities, the contractor will remove all signs of temporary facilities

such as work areas, staging areas, waste materials, and other vestiges of the field activities.
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43 DUST CONTROL

The Contractor shall maintain excavations, embankments, stockpiles, haul roads,
permanent and temporary access roads, and all other work areas within or outside the
project boundaries free from dust that would cause a hazard or nuisance. Sprinkling or
similar methods shall be employed to control dust. The contractor shall retain sufficient,
suitable equipment at the site and repeat applications at intervals as to keep all parts of
the disturbed area damp at all times 24 hours a day, 7 days a week. As a minimum, one
2000-gallon water distributor truck shall be onsite at all times except when freezing weather
precludes sprinkling. Dust control shall be performed as the work proceeds and whenever a
dust nuisance or hazard occurs. There shall be no visible dust coming off the work site at any
time, or from any vehicle hauling for the contractor. All waste loads transported offsite will be
covered. In addition, the contractor shall ensure that no material of any type will fall off any
vehicle while in transit. Any dirt or mud, which is tracked onto paved or surfaced roadways,

shall be cleaned away within the day it is deposited.
4.4 DECONTAMINATION

All equipment coming into contact with contaminated material shall be decontaminated at a
decontamination pad that will be constructed onsite by the excavation/civil contractor.
Decontamination shall include the use of high-pressure washers, brooms, shovels, adsorbent
pads, and other appropriate material necessary to remove all contamination from equipment.
The decontamination rinsate or liquid will be confined to the decontamination pad,
containerized in 55-gallon drums, loaded in a connex and transported for offsite disposal at a

TSDF permitted to accept this waste stream.
4.5 SPILL PREVENTION, RESPONSE, AND REPORTING

The following operating procedures will be utilized to prevent spills from occurring, respond

to them if they do occur, and report them.
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45.1 Spill Prevention

All field activities will be conducted and managed in a manner that will prevent the release of

contaminants to the environment. The greatest risk of a reportable spill is during fueling of

heavy equipment. To minimize the risk of a fuel spill, the following procedures will be

required during any fueling activity:

e All equipment anticipated to be used onsite will be inspected by a competent person and
the equipment condition documented prior to mobilization to the site.

e Check the vehicle or equipment. Ensure that it has been properly maintained and there are
no petroleum, oil, and lubricant leaks prior to operation.

e Stage vehicles in a central location, away from water bodies or other sensitive areas.

e Position equipment so that valves, piping, tanks, or other fuel-containing parts are
protected from damage by other vehicles or equipment.

o Verify that adequate secondary containment and absorbent pads are onsite.

e Before starting any fuel-transfer operation, inspect all hoses, connections, valves, etc.
Ensure that these items have been properly maintained and all connections are properly
tightened.

e Use secondary containment or absorbent pads under all appropriate connections, vents, or
any other likely source of spillage. Use as many secondary containers as necessary.

e During fuel transfer, maintain line of sight with the equipment operator and/or all
connections and other potential sources of spillage.

e Never leave a fuel transfer unattended.

e Maintain secondary containment while disconnecting filling hoses.
4.5.2 Spill Response

Spills response will be conducted in accordance with the RI/FS Management Plan (USAED
2007a), Jacobs Site Safety and Health Plan (SSHP) (USAED 2007f) and the FWA spill

response policy provided as Attachment 3.
4.5.3 Spill Reporting

18 AAC 75.300-307 and CERCLA regulations require immediate notification of a hazardous

material discharge or release. Consequently, field personnel will immediately record the
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following information for a spill of any volume and contact the Site Manager, USAED Project
Manager, and Fort Wainwright DPW POC for reporting:

e Date, time, and location of discharge

e Name, mailing address and telephone number of person(s) causing or responsible for the
discharge

e Cause of discharge

e Environmental damage, including volume of soil or water affected, caused by the
discharge, to the extent the damage can be identified

e Cleanup actions taken

e |If the material has been disposed of, the date, location, and method of hazardous substance
and cleanup materials

e Estimate of the volume of cleanup materials used
e Any actions taken to prevent recurrence of the discharge

e Other information the field team considers important to the discharge episode

In the event of a spill, the appropriate State of Alaska spill reporting forms will be prepared
by Jacobs and submitted to the USAED Project Manager and Fort Wainwright DPW POC,
who will determine whether reporting will be performed by USAED or Jacobs.
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5.0 SAFETY

The Jacobs SSHP addresses site-specific work activities and complies with the Safety and
Health Requirements Manual (U.S. Army Corps of Engineers 2003). A site-specific activity
hazard analysis will be completed for each DFW, and the analysis will be reviewed at the
preparatory-phase meeting. All crew members will use the buddy system.
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6.0 REMOVAL ACTION REPORT

An RA report will be submitted to USAED in draft and final versions. The content of this
report will include a summary of fieldwork activities, waste removed, laboratory analytical
results, and conclusions. The report will also include summaries of the analytical data and a
summary describing data quality and usability. Copies of all waste manifests and receipts of
final disposal will also be included, as well as site surveys and figures. The report shall
include photographic depictions of all phases of work and document that work areas were left
in an orderly fashion. Only data from samples collected by Jacobs will be presented in this
report unless otherwise requested.
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ACRONYMS AND ABBREVIATIONS
(continued)

USACE U.S. Army Corps of Engineers
USAED U.S. Army Engineer District, Alaska
VvVOC volatile organic compound

°C degrees Celsius
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1.0 INTRODUCTION

This addendum to the 2007 CH2M Hill Remedial Investigation, Fort Wainwright, Alaska
(U.S. Army of Engineering District, Alaska [USAED] 2007a) Field Sampling Plan (FSP)
addresses work to be conducted in support of the 2007 Former Communications Site (FCS)
PCB Removal Action (RA) at Fort Wainwright, Alaska. This document presents sampling
protocols and procedures that will be used to meet the project data quality objectives (DQO).
Sample collection, preservation, packaging, and laboratory analytical methods are also
presented. Laboratory data quality requirements are presented in the 2007 CH2M Hill
Quality Assurance Project Plan (QAPP) (USAED 2007b).
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20 PURPOSE

The purpose of this FSP addendum is to provide a summary of field sampling and analytical
testing methods required to meet the 2007 PCB RA objectives presented in Section 2.0 of the
Work Plan.
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3.0 PROCEDURES AND METHODS

This section discusses the procedures that will be followed during field screening and
sampling associated with the 2007 PCB RA at the FCS. It describes the number and type of
samples, required chemical analyses, appropriate sample containers, preservation methods,
quality assurance (QA)/QC requirements, and anticipated turnaround times (TAT). DQOs
and data review procedures are presented in the QAPP (USAED 2007b). Standard field forms

for the field activities described in this FSP are included in Attachment A-1.

3.1 SOIL SAMPLE COLLECTION FOR CHEMICAL LABORATORY
ANALYSIS

In general, soil sampling for laboratory analysis will be performed in accordance with the
following procedures:

e Prior to the collection of each sample, the sampler(s) will don new, clean nitrile gloves to
avoid cross-contamination.

e Samples will be collected in order of the most volatile to least volatile analytes.

e All soil samples will be collected using clean stainless-steel spoons or other sampling
equipment and placed in jars.

e Excess soil will be removed from the lip of the container, and a Teflon®-lined lid will be
used to seal the container. The sample collection date, time, analyses requested,
preservation, place of collection, project name, and sampler initials will be placed on the
prepared label and CoC form.

e Each sample will be assigned an identification number, as described in Section 6.2 of this
FSP.

e Soil samples will be placed in a prechilled cooler immediately after sample collection.
Upon return to the field office, samples will be refrigerated at 4 £ 2 degrees Celsius (°C)
until packaged for shipping.

e Sample packaging and shipping procedures will be followed, as described in Section 7.0
of this FSP.

e Waste characterization samples do not require MSs or field duplicates because waste
disposal facilities does not require them.

e The field sampler(s) will dispose of nitrile gloves after sample collection is completed at
each sample location to minimize potential for cross-contamination.
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Soil samples for volatile organic compound (VOC) analysis must be collected and

containerized with the following additional requirements:

e Four-ounce jars with Teflon®-lined septa shall be supplied pretared by the laboratory.

e A label sticker must not be affixed to the jar; instead, write sample information on the
preaffixed label, using a pen.

e Sharpie or similar brand markers contain VOCs and must not be used on the jar.
e Twenty-five grams of soil must first be weighed and then added to the jar.

e After the soil is added to the jar, pour a 25-milliliter (mL) vial of methanol preservative
(surrogated methanol for AK101 analysis) into the jar, ensuring that the liquid completely
covers the 25 grams of soil.

e |If the 25 mL of methanol does not completely cover the soil, add another 25 mL of
methanol. Methanol may only be added in 25 mL increments. Adding an additional
25-mL aliquot of methanol may raise the reporting limit and will be documented in the
field logbook(s) and noted on the Chain of Custody (CoC).

e Upon completion of methanol addition, place a line on the jar label, in pen, that is flush
with the methanol level.

e After wrapping the jar in bubble wrap, place in a self-sealing bag and place a sticker label
on the outside of the bag.

Composite soil samples will be collected from each bulk container generated in the field.
Random composite sample locations will be collected from each intermodal bulk container
generated in the field. Random sample locations will be directed by the field sampler and
collected from either the loaded intermodal bulk container or the excavator bucket that is

loading the container.

Table 1
Waste Characterization Samples

Preservation and
Parameter Analytical Method Container Maximum Hold Times

Soil Samples

PCBs SW8082 One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to

analysis
SvoC SW8270C One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to

analysis
RCRA 8 Metals SW6020/SW7471A One 4-ounce amber | Cool 4 + 2 °C /180 days
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Preservation and
Parameter Analytical Method Container Maximum Hold Times
glass, TLC to analysis, 28 days to
analysis (Hg)
Pesticides SW8081 One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to
analysis
Herbicides SW8151A One 8-ounce amber Cool 4 +2°C /14 days
glass, TLC to extraction, 40 days to
analysis
VOCs (mid- SW8260B One 4-ounce amber Methanol, Cool 4 + 2 °C
level) glass, TLS / 14 days to analysis
TCLP SW8260B/8270C/8081/8151A/6020/7471A | Three 8-ounce amber |Cool 4 +2 °C /14 days to
glass, TLC leaching, 7 days to
extraction, 14 days to
analysis
Notes:

Whenever practical, multiple analyses will be performed from the same sample container to reduce the sample volume needed.
Sample containers may be substituted by the laboratory as long as all method requirements are met.
For definitions, see the Acronyms and Abbreviations section.

Table 2
PCB Waste Sample Summary
TAT Primary Field Duplicates Total
Parameter (days) Samples (QC) MS/MSD | Samples
PCB Waste Bins (Soil) — Waste Characterization
PCBs by SW8082 3 108 NA NA 108
VOCs by SW8260B 3 108 NA NA 108
Dioxins and Furans by SW8290 3 72 NA NA 72
SVOCs by SW8270C 3 10 NA NA 10
RCRA Metals by SW6020/7471A 3 10 NA NA 10
Pesticides by SW8081B 3 10 NA NA 10
Herbicides by SW8151A 3 10 NA NA 10
Ignitability by SW1010 3 10 NA NA 10
Reactivity 3 10 NA NA 10
TCLP 3 22 NA NA 22
Notes:

One trip blank shall accompany each group of methanol-preserved samples in the shipment cooler. There will also be a
minimum of one unique trip blank per every 20 or fewer methanol preserved samples.

NA = Not Applicable. Field duplicates and MS/MSD are not a requirement for waste characterization samples.
TCLP includes methods 8260B/8270C/8081/8151A/6020/7471A

For definitions, see the Acronyms and Abbreviations section.
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3.2 SAMPLE NUMBERING SYSTEM

Each CoC submitted to the laboratory will be assigned an identification number thirteen
characters in length. The first four digits define the sampling year (e.g., 2007). The FCS
project will be denoted on the CoC as “FCSPCB”. The final three characters are incremented

sequentially per CoC (001, 002, etc.) An example of the CoC number is presented below:

CoC Number:

Year Project Identifier | CoC Number

2007 FCSPCB 001

Each sample is assigned a unique identification number. This identifier is a unique character
sequence specified by the project, which specifies a distinct location at the project site. The
first two digits define the sampling year (e.g., 07). The next six characters (FCSPCB) defines
the project as FCS drum and debris investigation. An example of a sample name is shown

below:

Sample Sample
Year Site Matrix Number
07 FCSPCB SO 001

Two characters follow the location identifier to indicate the matrix, “SO” for soil and “WW”
for waste liquid. The final three characters denote the sample number.

Sample containers will be labeled identically to the CoC records. At the time of sampling,
appropriate sample numbers will be recorded in the field logbook. Sample labels will include

the following information:

e Field organization (e.g., Jacobs)
e Sample ID number

e Sampling date and time

e Analytical method(s)
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e Preservative

e |Initials of person(s) collecting the sample
3.3 CHAIN-OF-CUSTODY AND ANALYTICAL SUMMARY TABLE

Once a sample is collected, it will remain in the custody of the Field Sampler who collected
the sample, or designee, until it is shipped to the analytical laboratory. When the sample is
transferred, a CoC form will be signed by the sampler transferring custody of the sample
containers. The CoC may only be signed by a qualified person as defined by ADEC.
Samples will be placed in a numbered or named cooler or other appropriate shipping
container, and the cooler number or name will be included on both the shipping label and the
CoC form. The original, properly completed CoC form for the samples contained within the
cooler will be placed in a resealable plastic bag, which will then be taped to the inside lid of
the cooler before sealing the cooler for shipment. A separate CoC form will be completed for
each cooler. Each cooler will be taped closed on the outside with strapping tape and sealed
with custody seals marked with signature, date, and time and placed on opposite sides of the
cooler starting from the lid, crossing over the opening, and attaching to the main body of the

cooler. The date and time on the custody seals must match that of the CoC.

A copy of the CoC enclosed with the shipment will be maintained as a field record while a
second copy will be faxed or emailed to the Jacobs Project Chemist (if practical). On a
weekly basis (preferably daily following each shipment), a sample summary table will be
generated or updated by the Field Sampler recording CoC number, sample collection dates
and times, associated location identification, analysis and TAT requested, cooler
identification, shipped date, and laboratory. This table will be updated to record changes to
analyses requested and other CoC information after the samples are shipped to the laboratory.
Table 2 specifies the number of samples and anticipated TATs. TAT requirements and
expectations will be discussed with the laboratory prior to shipping samples. Occasionally
TATs may need to be adjusted as dictated by needs in the field. The sample summary table
will also record the date that preliminary results were received.

I\ ERS-UR\TO06-Taku Gardens Planning\WP\Work Plan2\5-PCB Removal\Att 1 FSP addendum.doc 3-5 AKERS-UR-05F506-J21-0004
FINAL
8/31/07



(intentionally blank)

1:\ERS-UR\TOO6-Taku Gardens Planning\WP\Work Plan2\5-PCB Removal\Att 1 FSP addendum.doc 3-6 AKERS-UR-05F506-J21-0004
FINAL
8/31/07



4.0 CORRECTIVE ACTIONS

Corrective action will be initiated when potential or existing conditions are identified that may
adversely impact data quantity or quality. It will be the responsibility of the individual who
first recognizes an out-of-control event to initiate corrective action. Corrective action for
either field or analytical operations includes notification to the Jacobs Project Chemist and
Site Manager, response, reestablishment of control, and documentation. Corrective actions
will be approved by the appropriate personnel (Site Manager and/or Project Chemist). The
implementation of these corrective actions will be documented, and documentation will be
maintained and provided with the deliverables. All variances to the Work Plan will be
communicated to the Jacobs Site Manager and Project Chemist immediately upon

identification.

Events that may require corrective action include the following (at a minimum):
e Violation of established field procedures including sample collection, handling, and
documentation.

e Violation of established analytical methods, procedures, or controls.
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EXHIBIT 1

Standard Field Forms



SAMPLING CHECKLIST

Project Name: Project No:

Reviewer's Name: Date:

Place initials next to activity after information has been verified.

SAMPLE LABELS COMPLETED AND CORRECT

Field organization (e.g., Jacobs)

Sample ID number

Sampling data and time

Analytical method(s)

Initials of person(s) collecting the sample

Preservative

CHAIN-OF-CUSTODY COMPLETED AND CORRECT FOR SAMPLES

Project name and/or number

CoC number and cooler ID

NPDL WO# (admin number)

Sample identification

Date and time of collection

Sampler(s) initials

Number, type and volume of container(s)
Preservative and matrix

Analyses requested

Turn-around time requested

Airway bill number

COOLER PACKING COMPLETED AND CORRECT

Cooler media in cooler(s)

Sample(s) in bubble wrap and bag
Temperature blank in cooler(s)
Chain-of-custody inside cooler (relinquished)
Cooler(s) sealed

Shipping label on lid and custody seals in place



Change
Requestor:

CoC VARIANCE REQUEST

Laboratory Project
Manager:

Date/Time
Requested:

Jacobs Project
Chemist:

Jacobs Site
Manager:

Jacobs Contracts
Administrator:

Project
Name/Number

Laboratory Sample Delivery

Group Number

Action to be taken (add analyses, change turnaround time, delete

analysis, etc.):

Specific Requirements

Jacobs Sample
Number

Lab
Sample
Number

Action

Added Cost

Total Additional Cost:

Comments/Justification:

Authorization:

Client Approval:

To ensure proper action is authorized, transmit this form via facsimile to Jacobs
Project Chemist for signature approval. Jacobs Project Chemist will sign and return
this form via facsimile to the Laboratory Project Manager to initiate change

implementation.

Date:

This form will be used to track changes to the chain-of-custody record and will not be
used to modify or increase the value of a delivery order.
Signed Copy Routing: Jacobs Project Chemist, Jacobs Site Manager, Jacobs Contracts

Administrator




COOLER RECEIPT FORM
Fax this form and the CoC records to Jacobs Project Chemist within 24 hours of receiving sample.
CoC Number (One receipt form per cooler)

Cooler Number/Name on CoC
Laboratory and Location

Lab SDG
1.  Were custody seals on outside of cooler? YES NO
If yes, how many and where?
Were signatures and dates correct? YES NO
2. Were custody papers taped to lid inside of cooler? YES NO
3.  Were custody papers properly filled out (ink, signed, etc.)? YES NO
4.  Did you sign custody papers in the appropriate place? YES NO
5.  Did you attach shipper’s packing slip to this form? YES NO
6. What kind of packing material was used?
7. Was sufficient ice used (if appropriate)? YES NO
8.  Were all bottles sealed in separate plastic bags? YES NO
9. Did all bottles arrive in good condition? YES NO
10. Were all bottle labels complete (humber, date, signed, analysis, pres., YES NO
etc.)?
11. Did all bottle labels and tags agree with custody papers? YES NO
12. Were correct bottles used for the tests? YES NO
13. Were VOA vials checked for absence of air bubbles and, if present, noted? YES NO
14. Was sufficient amount of sample sent in each bottle? YES NO

15. Chain-of-custody identification number:
Temperature blank reading
Cooler temperature.
Identification number of thermometer

16. Is temperature within 4+ 2 °C? YES NO

17. Were labels correctly associated with pretared containers? (not placed YES NO
directly on jars)?

CORRECTIVE ACTION FORM ATTACHED YES NO

Jacobs Project Chemist contacted? Date/Time

Attach associated CoC record and Conversation Confirmer forms.

Explain any
discrepancies:




Chain-of-Custody Report

Collection Organization: JEGA Chain-of-Custody: Cooler ID: Admin #: 06-083
Project FCS Remedial Investigation /
Number: 05F50601 Laboratory: TBD Bill To: JEGA Report To: JEGA
Analyses
COC Sample Containers Requested
ID Collection Date Time Sampler Number Type Volume Preservative Matrix Group QC TAT Notes:
Special Instructions:
Relinquish By: Relinquish By:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time
Received By: Received By:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time




ATTACHMENT 2

Fort Wainwright Landfill Prohibitions and Special Restrictions



FORT WAINWRIGHT LANDFILL

PROHIBITIONS AND SPECIAL RESTRICTIONS

Scavenging and Salvaging is prohibited.

Disposal of hazardous wastes, as defined by 40 CFR part 261 is prohibited. Ensure
waste meeting this definition is disposed of in accordance with 40 CFR Part 262,
Standards Applicable to Generators of Hazardous Waste.

w >

O

acids, untreated sewage sludge, septage, untreated pathogenic, and other waste
defined under 18AAC 60.910(28) is prohibited at this facility.

Disposal of lead-acid vehicle batteriesis prohibited.

Disposal of polluted soil as defined by 18 AAC 60.025 & 330 is prohibited.
Disposal of trash other than construction debrisis prohibited.

Drums must be empty and cleaned of fluids prior to crushing. All drums must be
crushed and flattened prior to disposal.

ofululle

I

petroleum products and lead-acid batteries removed prior to disposal.

Former isinvalid FWA does not accept MSW.

J. Disposal of asbestos waste is allowed in accordance with the following requirements;
submit to the landfill operator a completed asbestos manifest form with each load of

Disposal of raw sewage, liquids, radioactive material, explosives, oil, solvents, strong

Ensurethat if scrap vehicles are accepted at the landfill, they are drained of all oil and

ACM. ACM will be properly contained in leak-tight containers and labeled. Labeling

will include description of contents, ACM source location (building number or
utilidor location), and the contractor’s name and contract number for identification
purposes.

Containers may be barrels, drums, or six-mil or thicker plastic bags. The ACM waste will

be placed in approved locations only as directed by the landfill operator. All containers
will have warning labels attached that state:

CAUTION
CONTAINSASBESTOS
AVOID OPENING OR BREAKING CONTAINER
BREATHING ASBESTOSISHAZARDOUSTO YOUR HEALTH

OR

CAUTION
CONTAINSASBESTOS
AVOID OPENING OR BREAKING CONTAINER
BREATHING ASBESTOS DUST
MAY CAUSE SERIOUSBODILY HARM

K. Questions concerning disposal of solid waste at the Ft Wainwright Landfill can be
addressed to the Ft Wainwright Environmental Office at 361-6249.

L. Authorization Cards need to be obtained from the Ft Wainwright Environmental
Office, building 3023 phone 361-6249.
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APVR-WPW-0 March 23, 2000

MEMORANDUM FOR: DPW Engineering Division

SUBJECT: Operational Changes at Fort Wainwright Landfill

The Fort Wainwright Landfill will no longer accept mixed municipal solid waste after
Friday, March 31, 2000.

Contractors will be allowed limited access for disposal of items listed below subject to
the conditions listed:

Construction Debris.

e Access must be coordinated at least one day in advance with DPW Grounds
Maintenance Shop at 361-7192.

e Contents of the load must be construction materials only with no mixed
garbage such as food containers or other household type refuse. Mixed loads
will be refused.

Asbestos.

e Loads must be properly documented.

e Access must be coordinated at least one day in advance with DPW Grounds
Maintenance Shop at 361-7192.

e Délivery time must be coordinated and must be early enough in the day to
allow the operator to cover the material before the end of the day.

The landfill will be open by appointment only during the following hours (excluding
federal holidays): Monday — Thursday 0800 to 1600 hours and Friday 0800 to 1500
hours.

A landfill card form DPW Environmental Division will be required for each contractor.

Load sheets will be required for each load at the landfill gate per current practice.
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1.8.1 Landfill Cover Requirements

All construction and asbestos containing material (ACM) debris placed in the landfill
by the Contractor’s operations shall be covered daily. The Contractor shall provide
all plant, labor, material, equipment and supervision necessary to cover all
construction and ACM debris deposited in the landfill generated by this projects’
construction operations. The Contractor shall be responsible for providing cover in
accordance with the requirements listed below and in accordance with all local, state
and federal regulations. Thiswork is considered incidenta to the project
requirements and no separate payment will be made for this work.

1.8.1.1  Cover Layer Requirements

a  Themateria used to cover the construction debris and ACM cdlls shall be
obtained from an approved source(s). See additional requirements listed in
paragraph 1.8.1.2 below.

b. Materia shall be spread in sufficient quantity and loose thickness to ensure that
when compactive effort is applied that the cover material will consolidate easily
and uniformly, and that all debrisis covered. Loose cover material shall be
spread in such a manner in athickness so as to preclude damage to bagged
ACM. Exposed debris or bagged ACM will not be allowed.

c. The maximum compacted thickness shall be 300 mm.

d. Compactive effort shall be applied uniformly across the entire surface
employing equipment of atype specifically designed for usein this type of
environment. Required compactive effort shall be equivalent to 3-passes of aD-
6 dozer or heavier piece of equipment over the entire surface to be covered.

1.8.1.2 Cover Material Source

At the option of the Contractor, suitable cover material may be provided from a
source outside of Ft. Wainwright or from the material pit located on Old Badger
Road.

If the Contractor elects to provide cover material from an outside source, the
Contracting Officer prior to the start of any construction or demolition operations
shall approve that source.

Should the Contractor elect to use the Old Badger Road materia pit, the Contractor is
advised that at |east one other Contractor will be obtaining material from this site. It
shall be the responsibility of the Contractor to coordinate his operations with that of
the other Contractor(s).
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Under either circumstance, the Contractor shall provide all plant, labor, equipment
and supervision necessary for the acquisition, transport and off-loading of the cover
material at the landfill.

1.8.1.3 On-site EQuipment Storage

Storage of equipment associated with this effort may be stored within the boundary of
the landfill. It isthe Contractors’ responsibility to safeguards against unauthorized
access to the equipment during non-duty hours.

1814 Environmental Protection

The Contractor shall provide the necessary safeguards for the prevention of POL
spills, containment and cleanup, and for dust suppression.
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CONSTRUCTION & DEMOLITION (C&D) DEBRIS DEFINITION

C&D debrisis defined as those materials resulting from the alteration, construction,
destruction, rehabilitation or repair of any manmade physical structure or surrounding
site. Materias that can be disposed at the Fort Wainwright landfill are:

lumber to include light weight steel building studs
drywall

brick & concrete

metals

plaster

windows

roofing materials

plumbing fixtures

electrical wiring

heating equipment

asphalt

insulation

carpeting

human waste (bagged and returned from field exer cises)
asbestos (init’s own segregated cell - disposal is|AW Sate & Federal laws)

The Fort Wainwright landfill cannot accept

regular household waste

hazardous waste/materials (except asbestos)

tires

light bulbs, tubes or PCB light ballasts

*mattresses

*excess/unserviceable TA-50, vehicle components, etc.
*wall lockers/bed frames

*desks

* refrigerators and white metals

* Turned intothelocal DRMO for reuseor sale
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ATTACHMENT 3

Spill Response Procedure



DEPARTMENT OF THE ARMY
INSTALLATION MANAGEMENT AGENCY
HEADQUARTERS, U.S. ARMY GARRISON, ALASKA
1060 GAFFNEY ROAD #3700
FORT WAINWRIGHT, ALASKA 99703-3700

&5
‘;1 oF ™ "‘h >
TEs REPLY TO

ATTENTION OF:

IMPA-FWA-ZA 22 AUGUST 2005

MEMORANDUM FOR SEE DISTRIBUTION

SUBJECT: FWA Garrison Policy #22 — Spill Reporting Requirements for All Units/Organizations and Activities
on Fort Wainwright

1. References:
a. Alaska State Spill Reporting Requirement: 18 AAC 75, Oil and Hazardous Substances Pollution Control.
b. USARAK Pam 200-1, Hazardous Materials and Regulated Waste Management.
c. AR 200-1, Environmental Protection and Enhancement.

2. All spills must be reported to DPW Environmental in accordance with the enclosed Spill Notification
Procedure.

3. The following information will be required when reporting a spill. However, do not allow a lack of information
to delay notification.

Unit Point of Contact

Phone number

Substance spilled and estimated quantity
Date and time of spill

Location of spill

Is there a hazard to life or property?

hDo o0 o

4. As defined by AR 190-40, a reportable serious incident includes spills that the commander determines to be of
concern to HQDA based on the nature, gravity, potential for adverse publicity or potential consequences of the spill.
When a spill meeting these criteria occurs, the unit also needs to submit a Serious Incident Report (SIR) following
the procedures outlined in FWA Garrison Policy #6 — Serious Injury/Incident Reporting Procedures.

5. This memorandum supersedes Post Policy Letter #4, SAB, dated 21 August 2001.

6. POC for questions/concerns about spill response, is Mr. Herbert L. Griffin, DPW Environmental, at

353-6489.
Encl RONALD M. JOHNSON
as LTC, SF

FWA Garrison Commander
DISTRIBUTION:

A (FWA)



ENCLOSURE TO
FWA GARRISON POLICY #22 -

SPILL NOTIFICATION PROCEDURE

PURPOSE: This procedure outlines required spill notification and response actions. It is our responsibility to
protect health, property and natural resources from damages caused by spills and to insure compliance with the
requirements of the Alaska Department of Environmental Conservation (ADEC), the U.S. Environmental Protection
Agency (EPA), and the U.S. Army.

SCOPE: This procedure covers the initial notification and response actions required as soon as a spill occurs or is
discovered. USAG-AK also maintains Oil Discharge Prevention and Contingency Plans and Spill Prevention,
Control and Countermeasure Plans for each Installation that provides greater detail on oil spill prevention and
response. Details that can be found in these plans, but not in this procedure include: measures and activities
undertaken to prevent oil discharges, operational overview and background information; tank inventories and spill
sources; secondary containment and leak detection systems, best available technology; and inspections and testing.

SPILL DEFINED: A “spill” is an un-permitted release to the environment of a petroleum product, hazardous
material, hazardous waste, toxic waste or material, or other regulated material; discovery of a past, unreported spill;
or discovery of contamination, or possible contamination.

WHEN TO REPORT SPILLS/RELEASES:

All spills are to be reported immediately!

o All releases to water regardless of amount or type, directly or indirectly (e.g. via storm drain, floor drain,
sanitary sewer) to a waterway or water body

All releases, regardless of amount or location or release, of materials other than petroleum products (e.g.
hazardous materials, hazardous waste, toxic substances)

All releases of petroleum products

All discoveries of past, unreported spills, contamination or suspected contamination

INITIAL ACTIONS: Upon discovery of a spill or potential contamination all work in the area shall cease (except
for immediate response actions), workers shall be removed, and access to the affected area shall be restricted until
further notice. Concurrently, the notification process below shall be initiated.

Immediate response actions shall be taken only be persons adequately trained and may include:
e Eliminating routes to water (e.g., closing/blocking floor drains and storm drains)
e  Stopping spill source (e.g., closing valves, up-righting container)
e  Containment of spill (e.g., berms, absorbents)

¢ Eliminating possible ignition sources for flammable material spills (e.g., turn power off, no smoking)
e Recovery of spilled material or contaminated soil

NOTIFICATION PROCESS:

Reporting Information: To the extent possible the following information should be provided when reporting a
spill, however, initial spill notification should not be delayed if all the information is not available:
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1. Name and telephone number of person making notification.

2. Exact location, cause and time of spill or emergency.

3. Type and description of emergency.

4. Estimate of amount and type of material spilled,

5. Extent of actual or potential environmental damage.

6. Injuries or property damage, if any.

7. Possible hazards to off-post human health and environment.

8. Immediate response actions taken.

Notification Points of Contact for Installations and Off-Installation Spills:

Fort Wainwright: To the Fort Wainwright Fire Department at (907) 353-7470 (911 for on-base land lines).
Units will also notify Range Control at (907) 353-1242 and their chain of command. DPW/ENVIRONMENTAL
(Lee Griffin, 907 353-6489/Bill Snyder 907 353-9195) will make all required notifications to the Alaska
Department of Environmental Conservation and/or the National Response Center.

Fort Richardson: To the Fort Richardson Fire Department at (907) 384-0774 (911 for on-base phones).

Units will also notify Range Control at (907) 384-6233 and their chain of command. DPW/ENVIRONMENTAL
(Clay Bates 907 384-2711/Paul Woodward 907 384-0276) will make all required notifications to the Alaska
Department of Environmental Conservation and/or the National Response Center.

Off-Installation: Utilizing any means of communication available, tactical radios, non-tactical radios, closest
public phone service, cell phones, or by whatever means; follow the spill notifications as outlined above for the
closest installation from the incident. Call 911 if immediate assistance is required (i.e. injuries, spill to water, spill
>55 gallons) and also follow the spill notifications as outlined above for the closest installation.

CLEANUP ACTIONS: Most spills are petroleum related products to land. The following describes clean-up
actions:

Normal Weather: Contaminated soil or gravel shall be cleaned up as directed by DPW Environmental
Compliance. If the determination is made to drum the contaminated media, the spill will be dug out until no further
contamination is visible and placed in 55 gallon open head steel drums. The drum then must be marked per the
guidelines identified in USARAK Pamphlet 200-1, figure 10-1, and then turned over to the DPW Environmental
Services Contractor at Building 45-125, FRA or Building 3489, FWA for proper disposal.

Freezing Weather: Contaminated snow/ice and any stained soil must be scooped and or chipped up and placed in
an appropriate container. The container shall be marked per the guidelines identified in USARAK Pamphlet 200-1,
figure 10-1, and then turned over to the DPW Environmental Services Contractor at Building 45-125, FRA or
Building 3489, FWA for proper disposal.

Other Spills: Clean up of other types of spills (to water or not petroleum, etc.) will be coordinated with DPW
Environmental Compliance to ensure proper response is accomplished.
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Environmental Concernsfor Construction and Renovation Projects
(20 Jan 06)

The U.S. Army Garrison Alaska (USAG-AK) isfirmly committed to a policy of
environmental stewardship for al lands and facilities under its control. USAG-AK has
developed and implemented an Environmental Management System (EMS) based on the
SO 14001 international standard. In order for this EM S to be an effective management
tool that enhances mission performance, the design and execution of contracts and
projects must integrate environmental management processes into all phases of
execution, from concept to final acceptance. Coordination with installation
environmental program managers is therefore expected as outlined below.

The following issues are major concerns of the DPW Environmental Office, and need to
be considered during the design and /or execution of projects on Fort Wainwright and the
Donnelly Training Area. More specific guidance may be provided in the project Scope
Of Work, project Specifications or through the DPW Environmental Office. The primary
environmental point of contact for projectsis Cliff Seibel, 353-6220. In addition,
individuals responsible for specific programs or issues are listed in the narrative.

Part of each project is the preparation of an Environmental Protection Plan by the prime
contractor, which will be adhered to by all sub-contractors. This plan needs to address
how the contractor will comply with theissues listed below. Some itemsidentify a
specific requirement for aplan (ie: Storm Water Pollution Prevention Plan). These can be
stand alone plans, or be incorporated into one overall plan. Confirmation of what issue(s)
below that may or may not be relevant to a particular project can be coordinated with
Cliff Seibel, 353-6220. A copy of this Plan(s) needsto be provided to DPW
Environmental for review and comment.

General Compliance Programs:

1. Contaminated Soils: Any project that involves excavation or movement of soils must
include field screening for petroleum (plus any other identified contaminants). Soils
registering less than 20ppm are considered clean and may be reused on site or transported
to the Post landfill for cover. Soils screening 20ppm or higher must be handled IAW
Attachment A, Contaminated Soil. POC: CIiff Seibel, 353-6220

2. Storm Water: (POC: Brian Adams, 353-6623)

a. Design: The storm water system must comply with the Fort Wainwright Storm
Water Pollution Prevention Plan and NPDES permit. In general, all storm water
is handled by overland flow and drainage ditches. UIC’s (underground injection)
are not normally approved.

b. Construction: The contractor isresponsible for preparing and following a
Storm Water Pollution Plan (SWPP) for the site, as well as submitting the Notice



of Intent (NOI) and Notice of Termination (NOT) to the EPA and ADEC. An
example checklist isincluded as Attachment G.

3. De-Watering: De-watering refersto removal of water, from a surface or subsurface
source, for construction purposes, including but not limited to activities such as dust
control or clearing excavations. If de-watering is anticipated, the contractor must prepare
ade-watering plan, as a stand alone plan or as part of the SWPP and, if de-watering will
exceed 5,000 gallons per day, submit for apermit to ADEC. The plan and permit must
conform to ADEC General Wastewater Disposal Permit No 2004DB0101, or current
general permit. POC: Brian Adams (FWA and DTA), 353-6623 and Ellen Clark (DTA),
873-1614.

4. Wastewater: Use of afacility must be evaluated for need of such items as Oil/Water
separators and applicability of floor drainsin the wastewater system. The sanitary system
design must be approved by ADEC, and insure that no prohibited substances can enter
the drainsin violation of Fort Wainwright’s wastewater permit. Also, per EPA, an
Oil/Water separator cannot discharge to a septic system. An alternate means of
containment needs to be provided for facilities without access to a wastewater system. A
copy of the correspondence with ADEC needs to be provided to the DPW Environmental
Office. POC: Cliff Seibel, 353-6220 or Brian Adams, 353-6623

5. Backflow Prevention: Design of the facility potable water system must include
backflow prevention devices and components IAW the applicable plumbing codes, and
approved by ADEC. A copy of the correspondence with ADEC needs to be provided to
the DPW Environmental Office. Attachment B, Backflow Assembly Test/AG Inspection
Report, must be filled out by a certified Backflow Assembly Tester and submitted to the
DPW Environmental Office by the Designer/Installer upon completion of the project for
all backflow prevention devicesinstalled, moved or repaired. The contractor shall also
provide an electronic photograph of the device after installation, along with a detailed
one-line drawing of theinstallation of the device. POC: Joe Malen, 353-4512

6. Noise: Noise generation of the planned use of any given project must be considered in
siting. The Installation Noise Management Plan, with maps showing the various noise
contours and compatible use zones, is available in the DPW Environmental Office. POC:
Cliff Seibel, 353-6220

7. Hazardous Waste/M ateridl:

a. All hazardous materials (paints, fuels, etc) must be stored and used in such a
manner asto prevent spills and releases. Any unused or partly used materials are
the property of the contractor, and must be removed from Post and disposed of at
the contractor’s expense. On site refueling operations will conform to guidance in
Attachment L. Storage areas are subject to inspection by DPW Environmental
Office. POC: Cliff Seibel, 353-6220 or Bill Snyder, 353-9195



b. Hazardous waste generation that is the responsibility of the Post is generally
associated with projects involving demolition. These hazards should be identified
in advance, and proper abatement planned as part of the project. These hazards
include, but are not necessarily limited to asbestos, lead (primarily in paint), PCBs
and glycol. Abatement, containerization, handling and sampling (as appropriate)
are the responsibility of the contractor. Containerized fluorescent light ballasts
(suspect PCB) must also be accompanied by a contractor’s statement that none
were leaking when placed in the container. Guidanceis provided in Attachment
C, 200-1 Chapters 8 and 10. Additional guidanceis provided in USAG-AK Pam
200-1, available through the DPW Environmental Office. Disposa will be
accomplished through the DPW Environmental Office waste contract (asbestos
will be disposed of at the FWA landfill). POC: asbestos/lead: Wayne Tolliver,
353-7724; PCB: Cliff Seibel, 353-6220; disposal: Bob Gray, 353-9949 or Bill
Snyder, 353-9195. The Environmental Office does not handle radioactive
waste/materias (ie: smoke detectors, exit signs, etc). Contact Post Safety for
guidance in handling these items, 353-7412.

c. All hazardous material spills must be reported to the DPW Environmental
Office aswell as the COE or DPW project manager using the DPW Oil and
Hazardous Substances Spill Notification form, Attachment D. Reporting to
ADEC will be accomplished by the DPW Environmental Office. Clean up of the
spill and associated clearance sampling is the responsibility of the contractor.
With the exception of the spill notification form, procedures listed in Attachment
A will apply. POC: Lee Griffin, 361-6489 or Bill Snyder, 361-9195

8. Solid Waste: The Fort Wainwright landfill isto be used for construction debris only.
Municipal solid waste isto be collected separately and disposed of by the contractor.
Recycling of debris (concrete, asphalt, metal, etc) should be addressed in the contract
specifications or Scope Of Work, and required where practical. Guidance on use of the
Fort Wainwright landfill is provided in Attachment E, Fort Wainwright Landfill
Prohibitions and Special Restrictions. POC: Brian Adams, 353-6623

9. Air Issues:

a. Dust Control: Fugitive emissions, primarily dust, need to be controlled on
each construction site, 24 hours aday, 7 days aweek. Thisincludes cleaning of
soil tracked out onto Post roadways daily. Attachment F, Fort Wainwright Dust
Control Specification, elaborates on this requirement. POC: Cliff Seibel, 353-
6220 or Brian Adams, 353-6623

b. Head Bolt Outlets. The Post is subject to Borough air pollution ordinances.
One such ordinance requires installation of head bolt outletsin any new or
renovated parking lot in which patrons can be expected to park for at least two
hours. This requirement applies to nearly every existing and proposed parking
areaon Post. POC: Cliff Seibel, 353-6220




c. Air Quality Construction Permit (AQCP): Each project must be evaluated to
determine whether an AQCP is required prior to commencing construction. An
AQCP istypically required for projects that involve the addition of new air
emission sources (e.g., boilers, generators, fire pumps, painting & degreasing
operations, fuel storage & loading) and for projects that involve the modification
of existing air emission sources (e.g., landfill expansion and non-routine
maintenance at the power plant). The evauation includes determining if the
project conforms to the requirements and emission caps established by Fort
Wainwright’s current Title V operating permit and assesses the need to obtain a
permit modification. POC: Eric Dick, 353-3006

d. General Conformity: Each project on Main Post must be evaluated for impacts
to the Fairbanks North Star Borough Carbon Monoxide Maintenance Area. This
eva uation includes assessing both direct and indirect emissions. Direct emissions
include emissions resulting from the installation of new air emission sources,
including generators, incinerators, boilers, paint booths, fuel tanks and parts
washers. Indirect emissions include emissions resulting from increased vehicle
traffic, heat & power demand from the CHPP, cooling, water and wastewater
loads. Aninventory of these sources will come from the designer and/or end user,
and must be provided to the DPW Environmental Office as early into the design
process as possible to facilitate this review and the need for amore detailed
general conformity determination. POC: Eric Dick, 353-3006

e. New Source Performance Standards (NSPS): Designers must insure any
stationary diesel engines (generators, fire pumps, etc) comply with the new EPA
NSPS standards for nitrogen oxides, particulate matter, sulfur dioxide, carbon
monoxide, and hydrocarbons. The new standards will apply to any stationary
diesel engine manufactured after April 2006. The latest standards can be accessed
through the EPA website. POC: Eric Dick, 353-3006

10. Facility Fuel Storage Tanks:

a. Underground Storage Tanks (UST): All USTsinstalled on Army property will
conform with 40CFR280, 18AAC78 and applicable Army guidance. Whilethe
EPA and ADEC generally exempt heating oil tanks, the Army requires all USTs
to beinstalled to the same standard. USTswill be double wall steel with cathodic
protection (anodic, not impressed), provided with spill and overfill protection, and
interstitial leak detection. Fuel lineswill be double wall Enviroflex, or equal.
Other requirements will be identified based on specific use and installation
requirements. POC: Cliff Seibel, 353-6220

b. Aboveground Storage Tanks (AST): All ASTsinstalled on Army property
will conform with 40CFR112, as well as applicable ADEC and Army guidance
(to include the most current version of the Fort Wainwright Spill Prevention,
Control and Countermeasures Plan). In general, all ASTswill be either double
wall or vaulted tanks, with containment on ALL four sides. Tanks with double




steel on one end will not be accepted. Single wall tanks with alternate secondary
containment will generally not be approved, but will be considered on a case by
case basis. All tankswill be tapped on the top only, and be provided with spill
and overfill prevention and leak detection. Other requirements will be identified
based on specific use and installation requirements. POC: Cliff Seibel, 353-6220

Restoration/Contaminated Sites: All projects on or near a current or past restoration
site need to comply with Attachment H, Institutional Control Policy. In addition, some of
these sites contain monitoring wells, recording sensors and remediation systems. If the
site contains any of these items, the contractor shall coordinate all staging and
construction activities through the DPW Environmental Office. Restoration personnel
will determine which items can be removed or must be saved or must be moved and
protected from damage. POC: Therese Deardorff, 384-2716 or Karen Dearborn, 384-
2694

National Environmental Policy Act (NEPA): A NEPA document (REC, EA, EIS)
must be prepared for each project prior to funds being spent on design or construction.
Preparation of this document isto be funded by the project proponent, and be reviewed
and approved by the DPW Environmental Office. Attachment I, NEPA Anaysis Form,
identifies the minimum information that must be included in the appropriate NEPA
document. POC: Roger Sayre, 353-3001 or Carrie Barta, 353-9507

Natural Resour ces:

1. Wetlands: Aninitia survey of each site must be made by DPW Environmental
personnel to determine the potential of wetlands. If wetlands are suspected, a
determination must be requested of, and made by, COE Regulatory office, at which time
they may require a permit application be filed. Prior to the start of the project, this permit
must be approved. The designer must provide the DPW Environmenta Office adrawing
showing the project limits before COE Regulatory can be contacted. If apermitis
required, additional information will be requested. POC: CIiff Seibel (FWA), 353-6220,
and Ellen Clark (DTA), 873-1614.

2. Timber Policy: Once aproject siting is established, the DPW Environmental Office
forester will evaluate the site for salvageable timber. Based on the estimate, timber can
be purchased by the contractor, with the funds being deposited in the DA Budget
Clearing Account, or cut and stacked for individual firewood sales. This policy and
guidanceis provided in Attachment J, Policy on Use of Timber at Fort Wainwright.
POC: Dan Rees (FWA), 353-9318 or Josh Buzby (FWA), 353-3016 and Ellen Clark
(DTA), 873-1614.

3. Migratory Birds: The birds of concern on Post are the cliff swallows who build mud
nests on facilities, mew gulls who build nests on vehicles and other assets and raptors
who build nests on power poles. Once a nest has been established and eggs layed, it is




against Federal law to disturb the nest or annoy the birds in an attempt to get them to
abandon the nest. The contractor should make every attempt to remove partially
completed nests daily from 1 May to 15 July. It isaso recommended that clearing of
grass and scrub land, as well as forested areas occur before 1 May or after 15 July to
minimize impacts on ground and tree nesting birds. POC: Cliff Seibel (FWA), 353-6220
and Ellen Clark (DTA), 873-1614.

Cultural Resources. Cultural resourcesinclude (but are not limited to) archaeol ogical
sites, historic buildings or structures, and properties of traditional religious and cultural
importance. All projects require review for potential conflicts with cultural resources
under Section 106 of the National Historic Preservation Act. This review must be
coordinated in advance through the USAG-AK cultural resources program. The
contractor must also have a policy in place for notifications and actions by workersin the
event of inadvertent discovery of cultural resources (artifacts, etc.). Within the
cantonment area, potential impactsto the Ladd Air Force Base Historic District and the
Ladd Field National Historic Landmark in particular, must be considered. These areas
are shown in Attachment K, Ft. Wainwright Historic Building Status. The POC for
historic buildings and structuresis: Kathy Price, 353-9197. The POC for archaeol ogical
sites and properties of traditional religious and cultura significanceis: Julie Raymond-
Y akoubian (FRA and FWA), 353-3002 and Aaron Robertson (DTA), 873-4717.



OIL & HAZARDOUS SUBSTANCES SPILL NOTIFICATION

SPILL #

FILE #

LC

SPILL NAME, IF ANY

PERSON REPORTING:

PHONE NUMBER

DATE/ TIME OF SPILL

DATE/TIME REPORTED:

REPORTED HOW? (Phone, fax, etc.)

DATE/TIME DISCOVERED:

LOCATION

SUBSTANCE SPILLED

QUANTITY SPILLED

QUANTITY CONTAINED

QUANTITY RECOVERED QUANTITY DISPOSED

POTENTIAL RESPONSIBLE PARTY

OTHER POTENTIAL RESPONSIBLE PARTIES, IF ANY

SOURCE OF SPILL

CAUSE OF SPILL

CLEANUP ACTIONS

DISPOSAL METHODS

AND LOCATION

ENVIRONMENTAL
DAMAGE (circle one)
YES NO

SURFACE AREA AFFECTED (in square feet)

SURFACE TYPE (describe area affected)

COMMENTS. Spill Rep

ort FWA 04-XXX

TYPE OF DEC RESPONSE (pho

ne, field visit, took report) NAMES OF DEC STAFF RESPONDING CASE STATUS (open, closed, trans. to cont. sites)




ATTACHMENT 4

Approval for Low-Level PCB Disposal at Fort Wainwright Landfill



2 August 2007
Directorate of Public Works

SUBJECT: Disposing of Soils with Very Low Levels of Polychlorinated Biphenyl
Oil in the Fort Wainwright Landfill per Solid Waste Permit # SW1A003-11.

Mr. James Spiers

State of Alaska

Department of Environmental Conservation
Division of Environmental Health

Solid Waste and Pesticides Program

610 University Avenue

Fairbanks, Alaska 99709-3643

The US Army Garrison, Alaska is providing notice that it plans to dispose of soils
with very low levels of Polychlorinated Biphenyls (PCBSs) in the Fort Wainwright
Solid Waste Landfill as defined in the subject permit. Fort Wainwright has
conducted extensive sampling events on the soils in question and has come to
the conclusion that the soils are not polluted as defined in 18 AAC 60.990.
According to 18 AAC 60.990, “Polluted Soil shall mean soil or residue that is not
a Regulated Hazardous Waste and meets any of the following criteria; contains a
hazardous substance in concentrations exceeding an “over 40 inch zone”
migration to groundwater level...; or contains petroleum contaminated media or
debris...exempted from 40 CFR 261.4(b)(10)...; or contains Polychlorinated
Biphenyl's (PCBs) in concentrations greater than 10 Parts per Million”.

The low levels of PCB contamination in the soils have been determined by a
combination of field test kits and fixed laboratory results to be less than 10 Parts
per Million. The results are on file with the Contaminated Sites Program, as
appendices to the Preliminary Source Evaluation 1 and Preliminary Source
Evaluation 2. The soils are being removed from the Taku Gardens Housing area
to facilitate current and future remedial investigation efforts and future clean-up
activities.

At the end of the removal action, a short report will be provided to the ADEC
Solid Waste Program detailing the total number of cubic yards and the respective
concentration of PCBs disposed.

Disposal of these soils will follow the procedures of other solid waste materials
disposed of at the Ft. Wainwright landfill in accordance with the existing Solid
Waste permit.



If you have additional questions or concerns regarding this action, please contact
Ms. Cristal Fosbrook, Remedial Project Manager, US Army Garrison, Alaska at
907-384-2713 or Ms. Therese Deardorff at 907-384-2716.

Joseph S. Malen
DERA Program Manager
Fort Wainwright Alaska



FW Landfill PCBs Soil Approval.txt
From: Brock, Robert D POA [Robert.D.Brock@poa02.usace.army.mil]
Sent: Thursday, October 04, 2007 9:55 AM
To: Heikkila, Terry
Cc: Cory.Hinds@CH2M.com
Subject: FW: PCBs (UNCLASSIFIED)

Importance: High

————— Original Message-----

From: Malen, Joseph Mr MIL USA USARPAC [mailto:joseph.malen@us.army.mil]

Sent: Wednesday, October 03, 2007 4:26 PM

To: Fosbrook, Cristal MIL USA USARPAC; Deardorff, Therese M Ms MIL USA USARPAC;
Markey, Rielle M Ms MIL USA USARPAC; Brock, Robert D POA; Kendall, Scott POA;
sharon. richmond@alaska.gov; gusmano.jacques@epa.gov; Adams, Brian Mr CIV USA IMCOM
Cc: Seibel, cClifford Mr CIV USA IMCOM; Gardner, Kevin DPW (FTR) POA; Meeks, Michael
LTC MIL USA USARPAC; Magid, Jeffrey A Mr CIV USA USARPAC

Subject: FW: PCBs (UNCLASSIFIED)

Importance: High

Classification: UNCLASSIFIED
Caveats: NONE

All:

Reference the attached email from the Alaska Department of Environmental
Conservation, Solid waste Program Managers, Jacobs Engineering has authorization to
haul the Tess-than-10-part-per-million PCB contaminated soil to the Fort wainwright
Landfill.

Joe Malen

————— original Message-----

From: Spiers, James K (DEC) [mailto:james.spiers@alaska.gov]
Sent: wednesday, October 03, 2007 2:54 PM

To: Malen, Joseph Mr MIL USA USARPAC

Cc: Buteyn, Douglas 1 (DEC)

Subject: PCBs

Joe,

I talked with Kin Stricklan, solid waste and Pesticides Program Manager for DEC. We
confirmed what Jeff Magid maintained in our earlier phone coversation - that LEXUS
still had a subparagraph (c) in the definition of polluted soil, i.e. PCBs greater
than 10 ppm. Therefore, there is an error in our solid waste regu]at1on book.

Please take this e-mail as authorization to dispose of PCB contaminated soil of
under 10 ppm PCBs in the Fort wainwright Class I Tandfill.

Thank you for pointing out this error.

Ken

Classification: UNCLASSIFIED
Caveats: NONE
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1.0 INTRODUCTION

A component of the Remedial Investigation/Feasibility Study at the Former Communications
Site (FCS) at Fort Wainwright, Alaska will be stockpiling contaminated soil encountered
during the RI in Area A of the FCS prior to final disposition of the waste by others. Storage
of these materials is regulated by the Alaska Department of Environmental Conservation
(ADEC). This Long-Term Soil Stockpile Plan presents the design of the contaminated soil
stockpile containment cells and identifies the requirements for constructing, maintaining,
monitoring, and decommissioning the cells. It also provides guidance for testing the ground
surface for potential contamination before the cells are constructed and after they are
removed. The containment cells are designed to meet or exceed the requirements of the
Alaska Administrative Code, Title 18, Section 75.370, and the guidance contained in
Guidance for Cleanup of Petroleum Contaminated Sites (ADEC 2006).
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20 APPROACH

Sections 2.1 through 2.3 describe guidelines that will be used in constructing, monitoring, and

decommissioning the long-term soil stockpiles.

2.1 DESIGN AND CONSTRUCTION

If a portion, or all, of the cell is to be constructed on soil, baseline surface soil samples will be
collected within the footprint of the stockpile. The samples will be tested for the
contaminants of potential concern (COPCs) identified in the FCS Drum and Debris
Investigation Work Plan (U.S. Army Engineer District, Alaska 2007) to determine
background concentrations in the soil. These data will be used to document baseline
contaminant concentrations prior to cell construction. A multi-incremental sample will be
collected from an appropriate number of sample locations based on the size of the stockpile.
After the stockpiled soil is removed and the cells are decommissioned, the surface soil will be

resampled to determine any impacts from stockpiling activities (see Section 2.3).

Figure 1 illustrates a typical cross-section of the containment cell design and notes preparation
and construction requirements. The cells will be constructed with dimensions applicable to
their locations and positions based on the estimated quantity of soil to be excavated and

stockpiled. The design addresses ADEC requirements by including the following:

e Preparation of the subgrade including grading/brushing and berming the area
e Placement of a sand base or similar material as necessary to prevent damage to the liner

e Placement of a bermed petroleum-resistant bottom liner of sufficient thickness (minimum
20-millimeter) to withstand puncturing or tearing during soil stockpiling activities

e Stockpiling soil in a configuration designed to shed water
e Placement of a top cover (minimum 10-millimeter thickness)

e Securing the top cover by using either rope or netting and sandbags to protect stockpiles
from storm events

e Lapping the top cover over the bottom liner to prevent water from infiltrating into the
contaminated soils
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Leachate collected from the soil stockpiles will be analyzed by appropriate laboratory
methods based on the COPCs for the soil excavation sites. The leachate that collects in the
stockpile will be filtered and pumped to an onsite storage tank or drums as appropriate to the
volume to be transferred. Storage tanks and drums will be maintained within a lined bermed
area. The stored liquids will be characterized prior to being transported for disposal. Active
stockpiles will be covered nightly during project execution. The stockpiles may remain

uncovered during working hours except during times of high wind or precipitation.

2.2 MONITORING

After soil stockpile construction is complete, the responsible party shall inspect the stockpile
on a weekly basis, or more frequently if unusual weather conditions occur that may jeopardize
stockpile integrity. These conditions include severe winds or heavy rains. The Stockpile
Integrity Inspection Form (Attachment 1) will be completed as part of each inspection. The
inspector will provide a report to the Fort Wainwright Department of Public Works of any
required repair, and the stockpile will be repaired as quickly as possible to minimize the

potential for contaminant migration from the stockpile.

2.3 DECOMMISSIONING

The soil will be removed from the containment cell in a manner that prevents spillage. Liner
and cover material determined to be unsalvageable and free of loose visible contamination

will be disposed of at the Fort Wainwright Landfill.

If any stained soil is observed beneath the area of the bottom liner, the soil will be removed
and its location noted. A multi-incremental soil sample will be collected from an appropriate
number of points that were covered by the bottom liners, as close as reasonably achievable to
the location of the baseline sample locations. The sample will be analyzed for the COPCs of

the soil excavation sites.
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3.0 REPORTING

The following information will be provided:

e Maintenance Log: All repairs to the liner and operations that remove water from the
liner will be recorded. Completed copies of the inspection report will be in the after-
action report.

e Analytical Data: The results of baseline and decommissioning soil sampling will be
evaluated and provided in the after-action report.

e Certificates of Disposal: Upon completion of treatment or off-island transportation and
disposal, certificates of disposal will be provided in the after-action report.
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4.0 SCHEDULE

Within two years of construction, the soil will be removed for treatment or disposal, and the
soil stockpiles will be decommissioned. Completed copies of the inspection reports, as well

as results of baseline and decommissioning soil sampling results, will be provided in a report.
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5.0 REFERENCES

ADEC (Alaska Department of Environmental Conservation). 2006 (December). Oil and
Other Hazardous Pollution Control Regulations — Discharge Reporting, Cleanup, and
Disposal of Oil and Other Hazardous Substances. 18 AAC 75.

U.S. Army Engineer District, Alaska. 2007 (August). FCS Drum ad Debris Investigation
Work Plan. Prepared by Jacobs Engineering.
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ATTACHMENT 1
Stockpile Inspection Report



Inspector: Page of
Stockpile Integrity Inspection Form
Stockpile Liquid
Date Number/ID Top Liner* Netting? Soil Berm® Sand Bags* Present® Comments®
Notes:

! Top liner covers the soil completely and runs over the top of the berm. No holes or other problems with liner are visible.

2 Netting is intact.

®Berm intact and continuous around perimeter of stockpile.
*Sandbags placed at 5-foot intervals along the entire perimeter of the netting, 10-foot spacing on entire top of liner. Sandbags intact and not leaking.

® Liquid puddle on liner.
®If repairs are needed indicate materials needed and cost estimates.




ATTACHMENT 2

Technical Requirements for the
Construction of Long-Term Soil Stockpiles



1.0 GENERAL
1.1 WORK INCLUDED

Construction of long-term (greater than 180 days) petroleum-contaminated soil stockpiles in

accordance with the requirements of 18 AAC 75.370.

1.2  QUALITY CONTROL

e Provide a qualified, experienced individual to supervise construction. The qualified
individual will verify that the containment system, including the bottom and top liners, are
adequately installed and sealed to minimize the migration of contaminants.

e Ensure that equipment and materials satisfy the specifications as measured by the stated
test methods.

1.3  DELIVERY, STORAGE, AND HANDLING OF FACTORY-
MANUFACTURED LINERS

e Factory-manufactured liners and covers shall be supplied in rolls or bundles wrapped in
relatively impermeable and opaque protective covers.

e Factory-manufactured liners and covers shall be marked or tagged in accordance with
American Society for Testing and Materials (ASTM) D4873 and with the following
information:

- Manufacturer’s name
— Production dates

- Product identification
—  Roll number

-~ Roll dimensions

e Inspect all factory-manufactured liners, covers, and geofabric for damage and provide
onsite storage from time of delivery until installed.

e Ensure that all materials are unloaded and handled in such a way as to avoid damage.

e Store and protect factory-manufactured liners and covers from dirt, excessive
temperatures, water, ultraviolet light exposure, and other potential sources of damage in
accordance with ASTM D4873.



20 PRODUCTS
2.1 EQUIPMENT

Equipment proposed shall be capable of properly installing liners and placing soils so as not
to damage the liner materials.

2.2 REINFORCED BOTTOM AND TOP LINERS

The reinforced high-density polyethylene (or equivalent) top and bottom liners shall meet the
following minimum specifications for long-term (180 days to 2 years) storage of
contaminated solids using a coated fabric (18 AAC 75.370):

e Cold crack (ASTM D2136): -60 degrees Fahrenheit (°F) or lower

e Black carbon content (ASTM D1603): 2 percent

e Carbon dispersion (ASTM D3015): A-2 range

e Tensile strength (ASTM D751A) (for coated fabric liner only): 300 pounds (warp)

e Mullen burst (ASTM D751A) (for coated fabric liner only): 500 pounds per square inch
e Nominal thickness: 20 millimeter for bottom liner, 10 millimeter minimum for top liner

e Oil resistance (ASTM D471): No signs of deterioration and more than 80 percent
retention of tensile and seam strength after immersion for 30 days at 73 °F

3.0 EXECUTION

3.1 GROUND SURFACE PREPARATION

e The area that will provide the foundation for the bottom liner shall be relatively even and
graded/sloped as necessary to provide drainage of leachate. All pointed rocks and other
pointed materials that may puncture the liner will be removed.

e As necessary, up to 6 inches of 1-inch-minus material will be placed as a foundation layer
to provide a smooth unobstructed surface.

3.2 BERM

Jacobs shall construct a berm made of clean soil and surround the perimeter of the stockpile
area with the berm. The bottom liner shall extend beyond the peak of the berm and toward

the outer edge on all sides of the stockpile. The top liner shall extend further than the end of



the bottom liner around all outer sides of the berm and shall be anchored to maintain the

integrity of the stockpile.

3.3

LINER INSTALLATION

e Nonwoven Geotextile Liner: Handle geotextiles in a manner that ensures they are not
damaged and are in accordance with manufacturer’s instructions. Comply with the
following:

Anchor geotextile securely and deploy it in a controlled manner to continually keep
geotextile in tension.

Place geotextile liner within the perimeter of the constructed berm and on top of
foundation layer.

Weight geotextile with sandbags or equivalent in presence of wind. Do not remove
weight from geotextile liner until replaced with bottom liner.

Prevent damage to underlying layers during placement of geotextile.

During geotextile deployment, do not entrap stones or excessive fine material that
could cause clogging of drains or filters in or beneath geotextile.

Visually examine entire geotextile surface. Ensure that no potentially harmful foreign
objects are present. Remove foreign objects encountered or replace geotextile.

Overlap adjacent edges at least 12 inches. Top edges shall face downgrade. Seaming
IS not required.

Repair holes or tears in geotextile as directed by manufacturer’s instructions.

When placing soil materials on top of geotextile, ensure that geotextile and underlying
liner materials are not damaged, minimal slippage of geotextile on underlying layers
occurs, no excess tensile stresses occur in the geotextile, and overlapping of adjacent
edges is maintained.

e Bottom Liner: Handle bottom liner in a manner to ensure it is not damaged and is in
accordance with manufacturer’s instructions. Comply with the following:

Use a single piece of bottom liner that has been pre-seamed by the manufacturer.
Place bottom liner on top of nonwoven geotextile liner and surrounding berm.

Anchor bottom liner securely and deploy it in a controlled manner to continually keep
bottom liner in tension to prevent overlap.

Weight bottom liner with sandbags or equivalent in presence of wind.
Trim bottom liner with scissors or other approved device.

During bottom liner deployment, do not entrap stones or excessive fine material that
could damage the bottom liner.



Visually examine entire bottom liner surface. Ensure no potentially harmful foreign
objects are present. Remove foreign objects encountered or replace bottom liner.

Deploy upper layer of nonwoven geotextile using procedures previously described.

Place 6 inches (minimum) of clean sand on top of bottom liner in a manner that
prevents damage to liner. Colored warning tape (minimum of 1 inch in length) may
be placed on top of clean sand to mark boundary.

Place contaminated soil in stockpile containment cell in a manner that prevents
damage to the liner system.

Repair holes or tears in bottom liner as directed by manufacturer’s instructions.

Top Liner:

Anchor top liner securely and deploy it in a controlled manner to continually keep top
liner in tension. Extend liner to footing of stockpiled soil to cover soil and bottom
liner.

Weight top liner with sandbags or equivalent until the netting material has been placed
and anchored.

Repair holes or tears in top liner as directed by manufacturer’s instructions.

Netting:

Netting will be placed over top liner as shown in the drawings. The purpose of the
netting is to hold the top liner in place during periods of high winds (up to 50 miles
per hour) and to mitigate any wind damage to the high-density polyethylene liner.

Netting seams should be overlapped by at least 1 foot.

Sandbags will be secured along the perimeter of the netting as well as tied to the
netting on top of the liner.
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