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* NOTICE

This report has been prepared for the Air Force by Radian Corporation for
the purpose of aiding in the implementation of a final remedial action plan under the
Air Force Installation Restoration Program (IRP). As the report relates to actual or
possible releases of potentially hazardous substances, its release prior to an Air Force
final decision on remedial action may be in the public's interest. The limited objectives
of this report ind the ongoing nature of the IRP, along with the evolving knowledge of
site conditions and chemical effects on the environment and health, must be considered
when evaluating this report, since subsequent facts may become known which may make
this report premature -or inaccurate. Acceptance of this reaport in performance of the
contract under which it is prepared does not mean that the Air Force adopts the conclu-
sions, recommendations, or other views expressed herein, which are those of the con-
tractor only and-do not necessarily reflect the official position of the Air Force.
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1.0 INTRODUCTION cen r rBts ch.*' - < , -FgO,;a

-In 1979, officials at McClellan Air Force Base (AFB)Ibegan to suspect that
past waste disposal practices may be contaminating the ground_,ater in the area. Select-
ing a proactive approach, McClellan AFB voluntarily created a groundwvater contamina-
tion committee, which identified2iieffir areas of potential groundiater contamina-
tion needing further investigation. Subsequent investigations confirmed contamination,
and McClellan AFB developeda comprehensive programito maintain drinking water
quality and to remediate the contamination. In 1981, the United States Department of
Defense (DOD) developed the Installation Restoration Program (IRP) to investigate ,.o .
hazardous material. disposal sites on DOD facilities; McClellan AFB's comprehensive
program was revised to conform with the IRP. Since then, numerous investigation:, and
studies have been performed under the IRP.

On 22 July 1987, McClellan AFB was listed on the U.S. Environmental
Protection Agency's (U.S. EPA) National Priorities List (NPL). McClellan AFB in-
tegrated the ongoing IRP with the Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA) of 1980 as amended by Superfund Amendments and
Reauthorization Act of 1986 (SARA); National Oil and Hazardous Substances Contin-
gency Plan (NCP); pertinent provisions of the Resource Conservation and Recovery Act
(RCRA) statutes; Executive Order 12580; the Defense Environmental Restoration
Program (DERP) and all applicable or relevant and appropriate state laws and regula-
tions.

Following McClellan AFB's listing on the NPL, the Air Force (AF) began
negotiating an Interagency Agreement (lAG) with the U.S. EPA and the California
Department of Health Services (DHS). On 21 July 1989, all parties signed the lAG,
which establishes the process for involving federal and state regulatory agencies, and the
public in the McClellan AFB response action proce5s. The AG sets schedules for com-
pleting specific program tasks including:

• Remedial Investigations (RI);
• Feasibility Studies (FS);
• Response actions; and
* Operation and maintenance activities related to response actions.

While the 21 July 1989 version of the JAG was signed by the three parties
to the agreement, it was not made effective. While responses to public comments

1-1
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received on the IAG were being prepared, an earthquake in October 1989 damaged the
offices and operations of the U.S. EPA Region IX, delaying the reexecution and
effective date of this agreement. During this interim period, technical work proceeded
as originally planned prior to the earthquake. Responses to public comments have no%
been completed. The revised IAG has been amended and signed by all parties and
became effective 02 May 1990.

McClellan AFB agreed to undertake, where applicable, cleanup actions at
McClellan AFB in accordance with the IAG, to protect the public health, welfare, and
the environment. This document, the Comprehensive CERCLA Work Plan (CCW), is
the key planning document deliverable for the IAG. It describes the long-range objec-
tives, technical approach, status of ongoing tasks, and future tasks of McClellan AFB to
remediate or clean up contaminated areas. The CCW is updated annually as new data
are obtained during field investigations, as the scope of additional tasks are defined, and
as new priorities are established by McClellan AFB mission requirements in coordina-
tion with participating regulatory agencies, and the public. Updates to the CCW will
reflect the dynamics of the CERCLA process at McClellan AFB and reflect revised
priorities and tasks. The annual updates of this CCW will communicate revised strate-
gies and management issues to the regulatory agencies and the public.

1.1 Site Background

1.1.1 Location and History

McClellan AFB is located approximately seven miles northeast of down-
town Sacramento, California, as shown in Figure 1-1. The main base facility includes
2,952 contiguous acres, which are bounded by the City of Sacramento to the west and
southwest, the unincorporated areas of Rio Linda/Elverta to the northwest, and North
Highlands to the east.

McClellan AFB was established in 1936 when the U.S. Congress author-
ized the construction of a new air repair depot and supply base for the War Department
(predecessor to the Department of Defense). Initially named the Sacramento Air
Depot, the facility was dedicated in 1939. In the early 1950s, McClellan AFB changed
from a bomber depot to a jet fighter maintenance depot. McClellan AFB currently
operates as an Air Force Logistics Command Base, employing approximately 18,000
military and civilian personnel with the primary mission of management, maintenance,
and repair of aircraft, electronics, and communication equipment.

1-2
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Units existing within the Air Logistics Command Center include: the
2852nd Air Base Group, which is responsible for all support and housekeeping functions
at McClellan AFB; the 2951st Combat Logistics Support Squadron, which provides
mobile supply and maintenance support to USAF forces worldwide; Detachment 5,
3025th Management Engineering Squadron, which provides manpower authorization and
management engineering support; and the USAF Clinic, which provides McClellan AFB
with medical services.

Tenant units at McClellan AFB include: Air Force Systems Command;
Air Training Command; Tactical Air Command; Air Force Communications Command;
Military Airlift Command; the Fourth Air Force Reserve; the Coast Guard Air Station
Sacramento; Detachment 1905, 17th District, Air Force Office of Special Investigations;
Canadian Forces Liaison Detachment; Royal Air Force Liaison Office; Air Force Com-
missary Complex Service; American Red Cross Field Office; General Accounting Office;
and Defense Logistics Agency activities.

(' -In fulfilling its past and current mission to defend the United States
- through the operation and maintenance of aircraft, McClellan AFB has been engaged in

a wide variety ofoperations that involve the use, storage, and disposal of hazardous
materials including: industrial solvents, caustic cleaners, electropla.ing chemicals, heavy
metals, polychlorinated biphenyls (PCBs), low-level radioactive wastes, and a variety of
fuel oils and lubricants.

1.1.2 Physical Setting and Contaminant Sources

Groundwa r beneath McClellan AFB occurs under confined and uncon-
fined conditions. Hazardous substances have percolated into the aquifer.nderlying the
facility at various locations on base. In 1979,Tgroundjater testingby McClellan AFB,
state, and local agencies identifiedthe presnce of volatie organc compounds --VOs)
in on- and off-base wells that led to the closure of two McClellan AFB wells and three
off-base wells. Groundwa er and soil samples-collected on and in the vicinity of McClel-
fan AFB have shown the resence of a variety of contaminants, principally VOCs and

The watershed*,in the vicinity of McCleilan AFB flows southwesterly.
-- Surface water drainage on and around McClellan AFB includes Magpie, Second, Dry,

and Arcade creeks. TWle primary recipient of on-base drainage is Magpie Creek, which

rA4c 6 c ere -kS p j 14 6-e0a Wale
- 7e eree*-S recle'vc ccnhoiioi oi /A/ic~ IAo rd-
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enters McClellan AFB from the easti'mnerge/'with several tributaries, and exit/to the
west.

The soil and groundwater contaminaticn currently existing at McClellan
AFB is primarily the result of chemical releases from:

Land disposal facilities. Disposal occurred via burial of hazardous
substances in unlined pits primarily along the western edge of the
base. This practice has been discontinued, and wastes are now
disposed of at an approved California Class I facility or discharged
to the on-base Industrial Wastewater Treatment Plant (IWTP).

Spills- and discharges. In the course of various industrial activities,
accidental discharges of hazardous substances onto the ground have
occurred.

Leaks. Leakage from sumps, underground storage tanks, the Indus-
trial Wastewater Line (IWL), and disposal ponds have occurred.

To date, McClellan AFB has identified 170 waste sites and potential
release locations (PRLs) that warrant investigation. Five sites and PRLs have been
shown to require no further action; these sites and PRLs, identified in Appendix A2,
occur within 8 preliminary groundwater operable units (OUs) that have been designated
for the purpose of managing subsequent investigations and appropriate response actions.
These OUs are shown in Figure 1-2. The Operable Unit designation has now replaced
the earlier "Area" designation when referring to specific portions of the base.

A more detailed discussion of the environmental conditions of McClellan
AFB, equivalent to a Conceptual Site Model for McClellan AFB, can be found in

Sections 2.0 and 3.0 of the Preliminary Groundwater Operable Unit Remedial
Investigation Sampling and Analysis Plan (Radian, 1989).

1.2 Parties to the Interagency Agreement

The parties to the IAG are the U.S. EPA, the Air Force, and the State of
California. The terms of the IAG apply to and are binding upon all three parties.

1-5
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McClellan AFB is a facility under the jurisdiction, custody, and control of
the Department of Defense, the lead agency in this action. The Department of the Air
Force is authorized to act in behalf of the Secretary of Defense for all functions that are
relevant to the IAG and subject f the Defense Environmental Restoration Program
(DERP).

The U.S. EPA is responsible for evaluating the McClellan AFB Response
Action Program to ensure compliance with CERCLA as amended by SARA. This law
defines the process by which federal facilities, such as McClellan AFB, are to undertake
remedial actions and provides for selection of remedies by the Air Force after consulta-
tion with the U.S. EPA and the State of California. However, specific response actions
at McClellan AFB will be conducted according to the terms of the IAG.

The DHS is the designated state agency, in accordance with California
Government Code section 12018 and Health and Safety Code section 25159.7, responsi-
ble for the federal programs to be carried out under the IAG a:-1 the lead agency for
the State of California. As the lead state agency, DHS is involved in the initiation,
development, selection, and enforcement of remedial actions to be undertaken at
McClellan AFB, including the review of all applicable program activities and the
development of studies, reports, and action plans.

Cooperation among all three parties is a key element in meeting the
primary goals of the IAG. It is also important that all parties recognize public concerns
in decision making; therefore, the public will be kept informed of all activities of the
response action program by procedures outlined in the McClellan AFB Community
Relations Plan (Radian, 1989). Proactive involvement by all concerned parties in the
initial planning of investigations and through the eventual cleanup process will be a key
to the efficient implementation of this program.

0
1-7
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2.0 OVERVIEW OF-THE McCLELLAN AFB RESPONSE ACTION
PROGRAM

This section presents an overview of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process for the investigation and
remediation of hazardous waste sites. It also summarizes the strategies to be applied by
McClellan Air Force Base (AFB) in the implementation of the CERCLA process. The
-actual implementation steps are discussed in more detail in Appendix Al of this report.
Additionally, the objectives, detailed strategies, methods, and current status of the
-process are described in Section 3.0.

2.1 CERCLA Process

The three main phases of the CERCLA process are identification,
investigation, and cleanup. These three main phases, as well as details of each phase,
are shown on Figure 2-1. McClellan AFB continues to explore methods to expedite the
CERCLA phases.

Identification is the first phase, and involves locating sites where past ac-
tivities have led or may lead to the release of hazardous substances to the environment.
After identifying locations of sites, relevant information is collected and analyzed to
prioritize the sites that pose a threat to human health, welfare, and/or the environment,
_and may require further investigation. Specific tasks to accomplish these objectives are
-discussed in Appendix Al, Section AI.L.

Investigation is the second phase of the CERCLA process, where sampling
and analysis plans are developed and implemented, and remedial alternatives are evalu-
ated. As shown in Figure 2-1, there are seven steps to this phase. These steps involve:

* RI/FS scoping and planning for field investigations;

Gathering data to determine the areal and vertical extent of
contamination in a given area (site characterization);

Conducting treatability studies to support the evaluation of cleanup
alternatives;

: 2-1
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* 0Screening and conducting detailed analyses of cleanup alternatives
for the contaminated area; and

Presenting the investigation results and the recommended cleanup
remedy in a Remedial Investigation/Feasibility Study (RI/FS)
report for agency and public review.

Detailed discussions about each of these steps and their relationships to
one-another are presented in Appendix Al, Section A1.2.

Clean up is the third phase of the CERCLA process in which the selected
remedy for cleanup of a contaminated area is implemented. As shown in Figure 2-1,
there are three steps in this phase involving the design and implementation of the
chosen cleanup method as well as post-cleanup monitoring activities. Detailed discus-
sions about each of these steps and their relationships to one another are presented in
Appendix Al, Section A1.3.

In addition to remedial actions that would typically aipply to an operable
unit or a major subdivision thereof, removal actions and/or operab:., unit (OU) interim
actions will address a limited area, volume, or zone of potentially contaminated media.
Such actions would be implemented at sites where warranted. Removal actions and OU
'interim actions follow an abbreviated version of the remedial action process and are
iinplemented anytime throughout the CERCLA process to stabilize a site, prevent
further degradation, or achieve risk reduction. Removal actions and OU interim actions
will -be reevaluated as part of the Operable Unit Record of Decision (ROD). A
detailed discussion of removal, OU interim actions, and remedial actions is presented in
Appendix Al, Section A1.3.3.

U.S. Environmental Protection Agency policy, as presert.- - FR
300.415(b)(4)(ii)(B)(5) limits fund-financed removal actions to a one-,--, time limit and,
$2 million limit. The McClellan AFB removal actions are not considered fund-financed
removal actions or abatement actions ordered under 42 USC Sec. -'606 (CERCLA
Sec.106). Instead, the Air Force removal actions are being conducted pursuant to the
presidential authority delegated in CERCLA Section 104 and are financed under the
Defense Environmental Restoration Program (DERP 10 USC Secs. 2701 et. seq.).

A key aspect of the CERCLA process is to communicate with the
surrounding community and involve local citizens in the remedial and removal actions.

2-3
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McClellan AFB has made public participation a high priority. They have committed
resources to ensure the public is fully informed and has adequate opportunity to

* comment at key points in remedial and removal actions, The specific actions that are
taken to meet these goals are presented in the Community Relations/Public Participa-
tion Plan (CRP), attached to this Comprehensive CERCLA Work Plan (CCW). The
CRP (Radian, 1991) describes specific programs currently being implemented to explain
and encourage participation in the CERCLA process. The document also traces the
history of environmental events at McClellan AFB. A more comprehensive discussion of
the Community Relations Program is presented in Appendix A, Section A1.2.1.

2.2 Comprehensive CERCLA Work Plan Rationale

The McClellan AFB program, described in this work plan, is the
mechanism for implementing the CERCLA process at McClellan AFB. The primary
long-term goal of the program is to clean up groundwater and contaminated soil. By
achieving this goal, potential threats to human health, welfare, and the environment will
be removed. Methods developed to achieve this goal are discussed in the following
paragraphs.

Consumption of contaminated groundwater poses a potential health iisk to
the public. Therefore, the first priority in the McClellan AFB Response Action Program
is to identify the sources of contamination and develop plans to control the off-base

* migration of contaminants in the groundwater flowing towards water supply wells.
Complete cleanup of the groundwater cannot be achieved as long as contaminants
continue to leach from on-base' sources into the groundwater. Effective cleanup of the
groundwater must include removal or immobilization of the contaminants present in soil
and soil vapor, as well as extraction of groundwater. If contaminants in the soil column
are not removed or immobilized, they will continue to slowly migrate to the ground-
water, making progress in cleaning up the groundwater difficult. Contaminants volatiliz-
ing from soils into the air represent another potential exposure pathway to humans and
the environment.

Groundwater extraction wells placed at the source, where the highest
concentration of contaminants are normally present, are more practical and cost-
effective than intercepting larger quantities of diluted contaminated groundwater at
some distance away from the source. As contaminants migrate away from a source, they
disperse horizontally and vertically reducing in concentration as the distance from the
source increases, Extraction wells at the perimeter of groundwater contamination serve

2.4
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to control further migration, not to effectively clean LIp the groundwater, Groundwater
cleanup measures implemented far away from the source require the installation of a
large number of wells and the treatment of larger quantities of groundwater with diluted
contaminant concentrations, thereby requiring greater time and cost. Following this
logic, it will be more effective and efficient to concentrate response actions close to or
at the sources of contamination that are located within McClellan AFB.

Figure 2-2 illustrates a scenario where a source area is contributing
contaminants to groundwater. In this figure, extraction wells at the source, which clean
up high contaminant concentrations, are combined with extraction wells at the perimeter
of co6ntamination, which control further migration of contaminants. The use of this
method to control contamination in the groundwater combined with the removal or
immobilization of contaminants in the soil and soil vapor, will provide for effective
mitigation of the contamination problem.

Groundwater beneath McClellan AFB flows predominantly to the south
and southwest. Several areas of contaminated groundwater have been identified, princi-
pally in the western and southern portions of the base, and off base to the west and
southwest. Bascd on the groundwater flow directions, areas of identified groundwater
contamination, and locations of potential contaminant source areas, McClellan AFB has
been divided into eight preliminary groundwater operable units (OUs) as shown pre-
viously (Figure 1-2). The Air Force will investigate the extent of contaminant concentra-
tions and groundwater flow in those OUs located along the southern boundary of
McClellan AFB, OUs A and B, because contaminated groundwater in this area has the
greatest potential to flow off base. The size and boundaries of the groundwater OUs
are preliminary and may be modified based on data obtained in Remedial Investigations.
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. 3.0 RESPONSE ACTION PROGRAM

The purpose of this section is to present the status of the McClellan Air
Force Base (AFB) Response Action Program and to identify the strategies and program
priorities that have led to the program's current direction. The program is being
undertaken by the U.S Air Force and McClellan AFB with assistance with the U.S.
Environmental Protection Agency (U.S. EPA), California Department of Health Services
(DHS) and other state, county, and city agencies and will be conducted in accordance
with the Interagency Agree-nent (IAG) and applicable state and federal requirements.

The McClellan AFB program status discusses the program activities shown
in the McClellan AFB IAG Schedule. The discussion includes terms and concepts
developed in the federal Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) process. A more detailed discussion about specific CERCLA
activities and concepts is presented in Appendix Al.

Section 3.1 discusses the status of various response actions that are
completed or are underway at McClellan AFB. Section 3.2 presents the McClellan AFB
Response Action Program strategies and priorities. Section 3.3 briefly discusses the
activities and schedule changes that have occurred since the last Comprehensive
CERCLA Work Plan (CCW) (Radian, 1990) was prepared. Section 3.4 presents a
general discussion about the organization and content of the McClellan AFB IAG
schedule.

3.1 Response Action Program Status

This section presents the status of the various programs that have been
completed or are underway at McClellan AFB. The tables showing project status will
be updated annually. The tables respectively show the status of Site Characterization
activities, Removal Actions, and Remedial Designs/Remedial Actions.

3.1.1 Site Characterization

The purpose and status of Site Characterization Investigation are shown in
Table 3-1. Two activities, the Operable Unit B Groundwater Operable Unit Remedial
Investigation and the Preliminary Surface Water Pathway Assessment, are complete.
The Groundwater Sampling and Analys;s Program will c,.atinue for an extended period.
The remaining four programs are in various stages of completion.
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3.1.2 Removal Actions

Table 3-2 reviews the purpose and status of the Removal Actions at
McClellan AFB. Three actions are complete (Building 666 Demolition, the Area C
Extraction System, and the Mercury Decontamination outside Building 252) and two are
being planned and/or implemented (OU B EE/CA and Well Abandonment). For
actions involving groundwater extraction, such as the Area C system, an operation and
maintenance (O&M) period over many years is typical. Extended O&M activities are
currently underway with the Area C Extraction System and will start in early 1991
following implementation of the OU B EE/CA action.

3.1.3 Remedial Designs and Remedial Actions

The three Remedial Designs and Remedial Actions (RDs/RAs)
-implemented on McClellan AFB are listed in Table 3-3. These Operable Unit D

leanups were conducted under the Department of Defense Installation Restoration
Program (IRP). These actions, taken prior to the Superfund Amendments and
-Reauthorization Act (SARA) of 1986 will be documented in the McClellan AFB
Response Action Program. Data collected under the IRP will be evaluated and utilized
as appropriate in current and future activities.

3.2 Response Action Program Strategies and Priorities

The primary Response Action Program strategy at McClellan AFB is to
implement the various CERCLA processes and ultimately remove the base from the
National Priorities List (NPL). McClellan AFB is a complex CERCLA site and requires
that U.S. EPA regulations and guidance be applied in an innovative manner to reach the
NPL delisting goal. McClellan AFB and the regulatory agencies have worked and will
continue to work together to develop and implement substrategies consistent with the
primary strategy.

The CERCLA processes being implemented at McClellan AFB are
Remedial Actions and Removal Actions. In addition, certain basewide and planning
activiti.s have been added to these processes to support the primary strategy. The
following subsections describe the main components of the actions and activities. For
this discussion, the CERCLA process has been simplified, so strategies and priorities can
be emphasized.
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The CERCLA process is typically conducted at a single site where wastes
are known to have been released to soil or groundwater. At McClellan AFB, 170
confirmed sites (known to be contaminated) and Potential Release Locations (PRLs)
(where contamination is suspected to exist, but not confirmed) have been identified.
Five sites and PRLs have been eliminated as requiring no further action. McClellan
AFB has developed substrategies to efficiently implement the CERCLA process on a
large number of sites. As an efficient management strategy, investigation activities will
be performed on groups of sites within an Operable Unit. In addition, a number of
basewide and scoping activities have been performed, such as the Groundwater
Sampling and Analysis Program, the Preliminary Groundwater Operable Unit Remedial
Investigation, the Community Relations Plan, and the CCW.

The McClellan AFB Response Action Program plans to abate any
immediate' public health and/or environmental threat. Flexibility to reassess priorities
and respond quickly to conditions that pose risks to the public health or environment

* will allow McClellan AFB to conduct cost-effective programs that protect human health
*and the environment. A major goal is to efficiently characterize the nature and extent

of contamination, assess the impacts to public health and the environment, and to select
and implement the appropriate cleanup actions.

3.2.1 Remedial Actions

- The McClellan AFB Remedial Response Program focuses on
implementing remedial action activities. The sequence of major activities that will lead
to remedial actions during the McClellan AFB program include:

• Preliminary Assessment/Site Inspection (PA/SI);
• Remedial Investigation Sampling and Analysis Plan (RI SAP);
* Remedial Investigation Sampling and Analysis field program;
, Remedial Investigation/Feasibility Study Report and Proposed Plan;
* Record of Decision (ROD); and
• Remedial Design/Remedial Action.

To simplify this discussion, the remedial action activities have been been
A grouped into the following categories:

J* Identification;
• Investigation; and 6
• Implementation of Remedial Alternatives.
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Identification

The need for remedial actions is generally identified initially through the
PA/SI activity, which results in identification of known locations of contamination and
potential locations where releases may have occurred. Substra.egies used during the
-PA/SI activity include:

Perform PA/SIs for each Operable Unit (OU) in order of the
established OU priority; and

Inspect current operating facilities that may have previously utilized
hazardous materials for evidence of contaminant release to the
environment where evident;

Inspect facilities no longer in operation that previously utilized
hazardous materials or show evidence of previous hazardous
materials use;

AW Group all known and new PRLs and sites initially within prelim-
inary OU boundaries;

Evaluate all existing and and newly discovered PRLs and sites that
are identified within each operable unit; and

Expedite assessment of newly identified PRLs for high priority OUs
to allow for a remedial investigation using an integrated soil and
groundwater sampling approach.

Preliminary Assessments/Site Inspections of PRLs and sites have been or
will be conducted within the boundaries of each OU. Operable Units located along the
southern boundary of McClellan AFB are being investigated first to identify areas of
contaminated groundwater that could migrate off base and the sources of the
contaminants detected in the groundwater. Groundwater Operable Unit B is scheduled
for investigation first, followed by Groundwater Operable Unit A. This approach is
consistent with the established OU priority because they lie along the southern boundary
of McClellan AFB where the regional groundwater flow direction is generally southward.
Preliminary Assessments/Site Inspections for any new PRLs identified for these operable
units will be prepared to allow timely integration of the available information into the

3-11
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-planning process and will lead to more detailed remedial investigatio.,s (RIs). The
PA/SI data will be collected and compiled into Summary Reports and will assist in the
evaluation of other Operable Units.

As shown in the lAG schedule in Section 3.4, the Operable Unit Summary

Report(s) are documents that have been identified and scheduled for each of the OUs.

Investigation

Site characterization is an activity conducted during the investigation phase
in which detailed, site-specific remedial iivestigations are implemented for the purposes
of defining sources of contaminants, determining the nature and extent of contamination,
assessing the potential threat to human health, welfare, or the environment, and
providing data for developing cleanup remedies. This activity involves the preparation
of RI SAPs and conducting RI field efforts. Integral to the RI is the development of
conceptual site models to provide an understanding of the sources of contamination,
migration pathways of contaminants, and potential receptors. Development of the
preliminary models will assist in identifying sampling locations, and refinement of the
models will assist in identifying potential remedial technologies. Preliminary conceptual
models will utilize the information provided by PA/SI activities. The IAG submittal
dates for the OU RI SAPs and OU ROD Decision Documents are all shown in Table 3-
4.

Substrategies and priorities developed for site characterization activities
include:

* Planning and conducting Operable Unit RIs;

Expediting additional detailed investigations of operable units in

high priority areas; and

• Shortening the overall schedule duration by combining reports.

To facilitate planning and implementation of the McClellan AFB
Remedial Response Program, McClellan AFB has been tentatively divided into eight
OUs. These operable units, shown in Figure 1-2, "ere originally defined in 1989 by an
assessment of groundwater contamination, groundwater flow directions, and a review of
likely sources of the contamination. The operable unit boundaries are subject to change
and are currently being reevaluated during the Preliminary Groundwater Operable Unit

3-12
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TABLE 3-4. McCLELLAN AFB lAG DELIVERABLE SCHEDULE FOR DRAFT
DOCUMENTS OF THE OPERABLE UNIT REMEDIAL INVESTI-
GATION SAMPLING AND ANALYSIS PLAN, THE REMEDIAL
INVESTIGATION/FEASIBILITY STUDY, PROPOSED PLAN, AND
TilE OPERABLE UNIT RECORD OF DECISION

Operable Unit RI SAP RI/FS Operable Unit

and Proposed Plan Record of Decision

Document Title Deadline Document Title Deadline

Operable Unit B Operable Unit B

OU B RI SAP 05 MAR 91 OU B Record of Decision 03 MAY 94

OU B RI/FS Report and 29 JUN 93
Proposed Plan Operable Unit A

OU A Record of Decision 11 FEB 97
Operable Unit A

OU A RI SAP 14 MAY 92 Operable Unit C 11 FEB 97
OU A RI/FS 09 APR 96

OU C Record of Decision

Operable Unit C
Operable Unit D

OU C RI SAP 08 NOV 93
OU C RI/FS 02 APR 98 OU D Record of Decision 22 JUL 99

Operable Unit D Operable Units E, F, G, & H

OU D RI SAP 25 JAN 95 OUs E, F, G, & H Record of 22 NOV 00
OU D RI/FS IS SEP 98 Decision

Operable Units E, F, G, & H

OUs E, F, G, & H RI SAP 17 APR 96
OUs E, F, G, & H RI/FS 12 JAN 00

OU = Operable Unit
RI = Remedial Investigation
SAP = Sampling and Analysis Plan
RI/FS = Remedial Investigation/Feasibility Study
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Remedial Investigation (PGOURI) effort. Factors affecting operable unit boundaries
include contaminant sources, ground,,twer plumes, and volatilization of contaminants.

A two-pronged approach has been developed to implement the RI
program on an operable unit basis. This approach first determines if contaminated
groundwater is migrating off base and %ill identify actions to slow or halt contaminant
movement off base. The RI will then characterize the nature and extent of
contamination in all environmental media (soil, soil gas, air, surface water, and
groundwater). These efforts have been scheduled so that contaminated groundwater,
which potentially poses the greatest contamination exposure potential to the public, is
evaluated early in the program. The contaminant source investigations are being
performed concurrently or shortly after the contaminated groundwater investigations.
The early detection of groundwater contaminant migration can allow timely remediation
to protect off-base groundwater and water supply sotrces while continuing to investigate
the more concentrated contaminant sources. These remedial investigations provide the
data necessary for selecting long-term cleanup remedies.

It is important to characterize groundwater contamination first in areas
where groundwater contamination has been previou.ly identified, where base and public
drinking water supply wells are located, and where groundwater contamination may be
migrating to off-base areas. The first priority in thc groundwater investigation is to
evaluate the extent of groundwater contaminatiur, and flow directions along the couthern
boundary in OUs B and A. It is in these areas where contaminated groundwater has the
greatest potential to flow off base.

The site characterization of crntaminant sources is initially being
performed within each preliminary groundwater OU in the order of OU priority. The
results from the PGOURI will better define OU areas on which to focus the OU RI
efforts. It may be necessary to establish contaminant source OUs that are distinct from
groundwater OUs if contaminant data support such a differentiation. As activities on
the OUs progress through the McClellan AFB Remedial Response Program, areas
requiring a quicker response will be identified. When warranted, the necessary
documentation to support an expedited response "ill be prepared, the agencies and the
public will be informed of McClellan AFB's intent and the action will be initiated.

Remedial Investigations will evaluate both contaminant sources and the
impacts they have had on the environment. Site characterization will be planned for
each OU, beginning with OU B, and described in detail in the RI SAP. The site
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investigation at each potential release location will be performed in phases. The scope
of work for multi-phase investigations will be developed in RI SAPs prepared for each
operable unit. Operable Unit B will be the first area subjected to phased investigations.
Integral to the development of RI SAPs will be the selection of data quality objectives
that specify the quality of the data required to support decisions during remedial
respons2 ac';vities as provided in the U.S. EPA guidance document, Data Quality
Objectives for Remedial Response Activities, (March, 1987). In a three-phase approach to
conduct an RI for each site in an Operable Unit, separate objectives are required for
each phase. The objectives for each subsequent RI phase will build upon the results of
the previous RI phases. Because the level of detail and data quality needed will vary
with the decision to be made with the data, data quality objectives will be established to
meet the requirements of the decisions. The general objectives and uses of data for
each phase are listed in Table 3-5. The five analytical levels and uses of the data for
each level is presented in Table 3-6. Levels 1 through 3 will be used in the Phase 1
investigation; levels 4 and 5 will be used in subsequent phases. The first phase of the
RI is a screening phase to determine if contaminants are present in soils, to locate the
probable sources of contaminants and if present, to determine if contaminants have
migrated to groundwater.

A soil gas investigation will be implemented first in the Phase I
investigation to target areas for the collection of soil, soil gas, and groundwater samples
during later Phase I activities. A detailea description of soil gas sampling and analysis
methods will be documented in the respective RI SAPs for each OU.

Phase II investigations will be conducted after the Phase I effort is
completed and represents the principal data collection phase of the RI. If the
evaluation of the Phase I data indicates that contaminants are present, a complete
characterization of the nature and extent of contamination will be conducted. The full
site characterization will include data from past investigations, and will be performed in
conformance with CERCLA guidance. The investigation will use an integrated
approach, including characterization of contaminants in soil, surface water, groundwater,
and soil vapor. This phase will implement a decision making protocol to assist in
developing sampling and analysis efforts. Decisions made in the Phase II will be based
on the adequacy of the data to determine health risk assessment and the need for
remediation. During this phase, appropriate removal actions may also be initiated.

0
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TABLE 3-5. QUALITY OBJECTIVES AND USES OF DATA FOR REMEDIAL
INVESTIGATION IPIhASES

Phase Quality Objectives Data Uses

1 - Contaminant Source Identify sources of soil and groundwater Site characterization.
Identification contamination at suspected sites and confirm Identification of sources.

that no sources are present at sites without
contamination. Collect levels 1, 2, and 3
analytical data to detect contaminant
concentrations in soil, soil gas, surface water,
and groundwater. Collect lithologic and
physical parameter data to evaluate

contaminant migration pathways and define
the conceptual model.

2-- Site Determine the magnitude and extent of Site characterization.

Characterization contamination at idatified sites with known Evaluation of alternatives.
sources of contamination. Collect levels 3, 4, Engineering design.
and 5 analytical data to define the extent of Health risk assessment.
contaminants in soil, soil gas, and groundwater
resulting from sources identified in Phase I

and to begin health risk assessment. Collect
lithologic and physical parameter data required

for conceptual model definition and evaluation

of remedial alternatives.

3 - Remedial Identify remedial action alternatives and gather Evaluation of alternatives.
Alternative data to aid in evaluation of alternatives and Engineering design.
Evaluation selection of remedial action. Collect levels 3, Determination of cleanup

4, and 5 analytical data from soil, soil gas, and levels. Feasibility Study.
groundwater during the course of treatability

studies to evaluate health risk reduction and
cleanup levels.
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TABLE 3-6. SUMMARY OF ANALYTICAL LEVELS

Analytical
Level Description Data Uses

Level 1 Field screening or analyses using portable Health and safety monitoring.

instruments. Results are often not compound Site characterization.
specific and not quantitative, but results are
available in real-time.

Level 2 Field analyses using more sophisticated portable Site characterization.

analytical instruments, generally in a mobil Evaluation of alternatives.
laboratory on site. Data generated are semi- Engineering design.

quantitative to quantitative and may be

compound specific.

Level 3 Analyses typically performed in an off-site Site characterization.
laboratory. Analyses generally use CLP-type Evaluation of alternatives.

procedures, but do not include the same level of Engineering design. Health
validation or documentatioai procedures required risk assessment.

for CLP Level 4 analysis.

Level 4 All analyses are performed in an off-site CLP Health risk assessment.
analytical laboratory following CLP protocols. Evaluation of alternatives.
Level 4 is characterized by rigorous QA/QC Engineering design.
protocols and documentation. It is typically

used for confirmation of lower level data, and to

obtain highly documented data.

Level 5 Analyses are generally non-standard methods. Health risk assessment
All analyses are performed in an off-site

laboratory which may or may not be a CLP
laboratory. Method development or method
modification may be required for specific

constituents or detection limits.

CLP = Contract Laboratory Protocol
QA/QC = Quality Assurance/Quality Control
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Concurrent with Pha.e I and Phase 1I activities, Phase III investigations
will be conducted in the RI to allo'm e'aluation of remedial alternatives in the Feasibility

Study. If data from Phase 11 indicate that remediation is required at a site to meet

health risk or enironmental objecties, further data will be collected and become the

basis for selection and design of cleanup -Llternati~eb. Sampling of soils, groundwater,
and soil gas for treatability studies may also be conducted. Aquifer testing will be

conducted to obtain groundwater data needed to ealuate and select remedial

alternatives. None of these investigation, hate been identifed to date for specific sites
within any operable unit. Ho,.e-er. a boil treatability study has been identified to assist
in the development of treatment methods fur contaminated soil that may be found
during the RIs that may be applicable to soils in any OU.

Implementation of Remedial Alternatives

This activity results in the evaluation and selection of cleanup remedies. It

follows and utilizes information pros ided by the identification and investigation efforts.
The remedy selection activitN would result in preparation of several LAG documents
including:

* Remedial Investigations/Feasibility Study (RI/FS);

• Proposed Plan;
- Record of Decision (ROD); and
- Remedial Design/Remedial Action.

The remedy selection substrategies for an OU will include:

* Preparing combined RI/FS Reports for individual operable units;

* Selecting remedies for PRLs or groups of PRLs within operable

units; and

Providing active regulatory agency involvement during the remedy

selection activit;.

As shown in the IAG schedule, an RIIFS Report will be prepared for each

of the OUs. The RI/FS Report and subsequent remedy selection activities will be
completed for operable units in the order of their priorit to ensure that operable units

that pose the greatest threats to public health and welfare are evaluated first. The
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* highest priority OUs include those that potentially pose the greatest exposure to the
public. The reports will be prepared to document the RI/FS evaluation and will include
results from treatability studies, if completed at that time. The JAG schedule shows the
RI/FS report and Proposed Plan will be submitted concurrently.

As shown in the lAG schedule, an ROD will be prepared for each of the
Operable Uni . After completion of the RI/FS Report and the Proposed Plan, a public
comment period is conducted. The public comments received will then be assessed
before the Proposed Plan is finalized as an ROD. lAG submittal dates for both the OU
RI/FS reports and the OU RODs are shown in Table 3-4.

The selected remedy is then implemented. Substrategies developed for the
remedial design and post-remedial action activities for both remedial actions and
removal and OU interim actions include:

* Preparing a comprehensive work plan for the remedial design and
remedial action phases early in the remedial design process;

Completing the remedial design and ensure continuity in the
remedial action phase by providing design reviews during
constructiorn;

Implementing the remedial action, as appropriate, on an operable
unit basis;

Operating and maintaining tLe remedial technology for the duration
of the remedial action;

Performing post-remedial action activities first for completed
removal actions and OU interim actions; and

Performing post-remedial action activities as required for future
removals, OU interim actions, and remedial actions.

Removal actions and interim actions can be identified at any time during the CERCLA
process.
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3.2.2 Removal Actions and Operable Unit Interim Actions

The selection and implementation of removal actions and OU interim
actions follow an abbreviated version of the remedial action process and are
implemented before the entire RI/FS activity and the remedial design and remedial
action are completed. These actions are performed to stabilize a site, prevent further
degredation or achieve risk reduction caused by contamination in situations that pose an
imminent threat to the public or to the environment. Removal or OU interim actions
can be identified and implemented any time during the CERCLA process when a threat
to health or the environment is identified. McClellan AFB has conducted several
removal and OU interim actions which are listed in Table 3-2.

An Engineering Evaluation/Cost Analysis (EE/CA) Report and the
associated Action Memorandum will be prepared to document the decision making
process that was followed to select the preferred remedy for a non-time critical removal
action. If an EE/CA action was implemented in an OU before completion of the OU
RI/FS, it will be reevaluated and incorporated, if appropriate, in the remedial action
recommendation. Otherwise, the action will be reevaluated during periodic reviews of
removal and remedial actions. The removal actions will be reviewed in the RI/FS to
determine if it will be part of the final remedy.

When more immediate actions are necessary, time-critical removal actions
will be implemented to protect human health and the environment. An EE/CA is not
required documentation for a time-critical removal action. Time-critical response
actions are reevaluated periodically as are the nontime-critical actions.

Between the remedial and removal actions is the OU interim action. An
OU interim action would be implemented rather than a removal action when a more
comprehensive action with a longer planning period is required. An OU interim action
would provide a quicker cleanup than is available in the final remedial action. An OU
interim action may be taken to abate, prevent, minimizing, stabilize, mitigate or
eliminate the release or threat of release. The use of OU interim actions will allow for
early actions or actions to be implemented in phases. An OU interim action also could
focus on a specific medium within an Operable Unit, for example.

The OU interim action would address a larger area such as the
groundwater in an entire operable unit. An OU interim action would approach the
breadth and complexity of a full remedial action, but could be identified and
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implemented more quickly. The OU interim remedial action would be selected in an
interim Record of Decision.

McClellan AFB has recently (December 1990) completed a time-critical

removal action. This action cleaned up mercury contamination outside the area between
two buildings (251 and 250) in OU A.

Currently, one OU interim action, the OU B EE/CA is identified in the
IAG schedule. This action consists of groundwater extraction, treatment, and discharge
of treated waters. It is being implemented due to the current and potential future
impacts that could result from the presence of contaminated groundwater in the vicinity
of on-base and off-base public water supply wells. The activities and deadlines shown in
the IAG schedule for this OU interim action include preparation of the EE/CA report
and Action Memorandum.

The selected OU B EE/CA is considered to be protective of public health
and the environment and will be consistent with any long-term remedies. When
appropriate, the priorities for conducting removal actions and OU interim actions will be
evaluated and incorporated into the priorities for remedial activities. For example, the
OU B EE/CA has focused on minimizing the impacts from contaminated groundwater
to on-base and off-base public drinking water supply wells. This selected remedy will be
reassessed during the OU B RI/FS and possibly during the basewide RI/FS.

3.2.3 Other Response Actions

In addition to the remedial actions and removal actions, and OU interim
actions, there are other activities that fall in the general category of remedial response
actions. Various activities in this category are described below.

Treatability Studies

A technology assessment of soil treatability methods will be conducted
during the Operable Unit B RI field sample collection effort to provide information that
will be usable in all OUs. Other treatability studies that will be performed under the
McClellan AFB program will document remedial technology developments that occur
during the progress of the RI program to avoid unnecessary costs, duplication of other's
treatability work, and delays in implementation. These studies will emphasize the use of
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technologies that are available or can be designed to operate in a modular or mobile

fashion.

No Further Action Sites

A determination for No Further Action (NFA) can be made for a PRL
after sufficient data is available to show that no public health or environmental impacts
arise from the site conditions. The NFA recommendation is submitted for review and
concurrence by the regulatory agencies. Target dates for the preparation and submittal
of NFAs have not been identified in the lAG schedule.

CERCLA Soil and Debris Management Plan

The McClellan AFB Remedial Response Program will generate increasing
volumes of contaminated soils and debris as the work progresses through
characterization, expedited response actions (removals and interim remedial actions),
and final remedial actions. Until soil and debris treatment options are addressed and
treatment/disposal programs implemented, environmentally sound management is
critical to the program. McClellan AFB is initiating a program to evaluate soils and
debris management options and to track wastes from initial identification/
characterization through final disposal. This program will begin early in 1991.

3.2.4 Basewide and Scoping Activities

Basewide activities performed at McClellan AFB consist of a variety of
field investigations and recurring annual activities. The field investigation efforts include
PGOURI and the Groundwater Sampling and Analysis Program (GSAP). Both these
activities have characterized the groundwater flow and extent of groundwater
contamination beneath McClellan AFB and adjacent areas. The PGOURI results will
be presented in the PGOURI Report. Subsequent focused groundwater investigations
will be done as part of the Remedial Investigation effort conducted on individual
operable units.

The Groundwater Sampling and Analysis Program will continue. The
results of groundwater sampling and analysis will be presented in informational reports.

Annually recurring activities include scoping and management tasks.
These tasks include preparation of the following:
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S Comprehensive CERCLA Work Plan Updates; and
Community Relations Plan (CRP) Updates.

The CRP includes plans for informational open houses about the current work being
performed at McClellan AFB, public review and comment periods, task forces, and
notifications. Each of these documents will be updated annually in accordance with
CERCLA and NCP guidelines.

The McClellan AFB program contains several activities that provide a
comprehensive review process to confirm the selection of response actions that will
become the long-term cleanup remedies. One activity is the use of periodic reviews for
both removal and remedial actions, the other activity is the preparation of a basewide
Feasibility Study Report, Proposed Plan, and ROD.

A periodic review of future removal and remedial actions is required as
long as hazardous substances, pollutants, or contaminants that may pose a threat to
human health or the environment remain at the site. Five-year reviews will be
scheduled and performed on the remedial actions completed at McClellan AFB and-for
new response actions as they are implemented. The five-year review period will begin
upon the acceptance of an ROD for response actions performed under the IRP. Two-
year review periods will be scheduled and performed on removal actions completed and
for new removal actions as they are implemented. The two-year review period will
begin upon acceptance of an Action Memorandum for removal actions.

A Basewide FS Report will be prepared followed by a Proposed Plan and
ROD. The FS document will consider the accumulation of all previous Operable Unit
FS results and reevaluate whether previously conducted removal actions and OU actions
and remedies and consistent with the final Basewide remedy. The Proposed Plan will be
submitted for public comment prior to the issuance of the ROD. The ROD will
document the decision making ptocess for selecting the final remedy for McClellan
AFB.

3.3 Changes to the McClellan AFB Remedial Response Program

This section presents any changes that have been made since the last
update to the IAG schedule of documents or to the submittal deadlines. This update is
organized into three primary activities:
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* Remedial Actions;
* Removal and Operable Unit Interim Actions; and
* Basewide Activities.

3.3-1 Remedial Actions

No deletions have been made to the lAG documents for remedial action
-activities. Some additions have been made to tile list of deliverables and to the
schedule deadlines for some documents. A previous OU D document consisted of a
single effort to prepare a Health Risk Assessment, FS, Proposed Plan, and ROD. The
new schedule proposes that these documents be prepared separately; an OU D
Groundwater Treatment Plant/Groundwater Extraction System and an Off-Base
Residential Water Supply, FS and Proposed Plan; and a separate ROD document.

3.3.2 Removal and Operable Unit Interim Actions

No changes have been made to the lAG schedule for removal actions.
One removal actions is currently being conducted in OU B. This consists of actions to
abate the threat of contaminated groundv ater from a trichloroethene/tetrachloroethene
(TCE/PCE) plumes. Two additional plumes have been identified within the OU B
EE/CA as potential areas for future removal actions. The IAG schedule has identified
two deliverables associated with the OU B removal action. The EE/CA Report and the
Action Memorandum deliverables will document the remedy selection process.

3.3.3 Basewide Actions

No changes in priorities, the list of deliverables or to the scheduled
deadlines have been made to the basewide actions.

Five sites and PRLs in OU B have been eliminated from further
consideration. The OU B Summary Report showed that no further actions are needed
at these sites.

In recent years, especially since U.S. EPA added McClellan AFB to the
National Priorities List, the usefulness and effectiveness of the Task Force has
diminished. At the 26 July 1990 meeting, it was decided that the Task Force would not
meet in its previous form again, but would respond to public concerns by meeting in a
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more constructive form Such .is %orkshops or open houses. Congressmen Vic Fazio and
Robert Matsui concurred with this change. The Community Relations Environmental
Steering Committee, which meets q'irterly, is the sounding board for community
concerns and calls public meetings as needed. In order to ensure the public remain
informed on cleanup activities, former public members of the Task Force participate in
Technical Review Committee (TRC) meetings, vhich take place quarterly to review
technical progress and plans.

3.3.4 Changes Under Discussion

Several changes in priorities, documents and scheduled deadlines have
been discussed since the last revision of the CCW. These changes have not been
adopted within the McClellan AFB Remedial Response Program, but are presented
here as an indication of possible program strategies that may be accepted in the future.
The proposed changes include:

Implementing an interim RI/FS and an interim ROD for the
groundwater contamination in OU A;

Implementing an interim RI/FS and an interim ROD for the
southern TCE/1,2-DCE plume and the PCE plume in Operable
Unit B;

Reevaluating OU boundaries in the Preliminary Groundwater
Operable Unit Remedial Investigation (PGOURI); and

* Revising McClellan AFB Soils Management Program.

3.4 McClellan AFB Interagency Agreement Schedule

The IAG obligates McClellan AFB to meet the primary document
deliverable dates as shown in Table 3-7. Each primary and secondary document is
prepared as a draft, draft final, and final report. Responses to agency comments are
addressed as appropriate in the document preparation cycle.

The current lAG deliverable schedule lists the documents to be prepared
for most phases of the McClellan AFB Remedial Response Program, including the
identification, investigation, and remed) selection activities. The IAG requires that
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deadlines for the Remedial Design and Remedial Action Work Plans be scheduled and
delivered 21 days after the issuance of the Record of Decision (ROD). Because no
RODs have been prepared to date, no lAG schedule has been developed for these
design or remedial action activities. Howe,,er, the IAG schedule does provide estimated
target dates for the submittal of remedial action designs and identifies deadlines for
submitting schedules to conduct the remedial designs and remedial actions.

The McClellan AFB lAG Schedule is composed of two parts: a list of
primary and secondary documents showking respective due dates and target dates for
submittal of these documents, and a bar graph presentation of program activities
showing their temporal relationships. The project deliverable documents are presented
in Table 3-7 and will be updated annually. Figure 3-1 is a bar chart schedule for tasks
that are planned or underway.

In general, the deliverables shown in the McClellan AFB IAG Schedule
are either primary, secondary, or informational documents. Primary documents are
major planning or decision statements resulting from RI/FS activities. Secondary
documents are reports, plans, and summaries of discrete portions of RI/FS activities that
support primary documents. Informational documents are identified in the IAG and will
contain analytical results.

Primary documents are prepared to describe sampling activities and
remedial design decisions for the McClellan AFB Remedial Response Program.
Primary documents will be prepared and submitted to the U.S. EPA and the State of
California Department of Health Services (DHS) and other appropriate agencies for
review. In general, primary documents will include:

Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Workplans, including updates;

• Quality Assurance Project Plans (QAPP), including updates;

* Community Relations Plan, including updates;

* Sampling and Analysis and Treatability Investigation Plans;

RI/FS Reports;
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0 Proposed Plans and Records of Decisions;

* Remedial Designs; and

* Remedial Action Work Plans.

Secondary documents include those reports prepared before the primary
documents and present data and information that is later incorporated into the primary
documents. These reports are also reviewed by the regulatory agencies. In general,
secondary documents include:

Sampling and Analysis Data Results;

Site Characterization Summaries;

* Treatability Study Reports;

Reports documenting the results of Initial and Detailed Devel-
opment of Remedial Alternatives;

* Risk Assessments;

Engineering Evaluation/Cost Analysis Report for non-time-critical
removal actions;

Action Memorandums for Removal Actions;

Work plans for supplemental site characterization activities; and

Well closure plans.

Additional primary and secondary documents may be proposed by the Air
Force, the U.S. EPA, or the DHS at any time during the McClellan AFB Remedial
Response Program.

The IAG schedule is divided into Operable Unit (OU) and Basewide
activities. The sequence of Operable Unit activities presented in the schedule
corresponds to the priorities established from local community needs, statutory
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TABLE 3-7. McCLhELLAN A1I lAG DELIVERABLE SCHEDULE

Document Dates

Document Title Category Type Deadlinea Target

OPERABLE UNIT B

OU B Summary Report S RC 15 AUG 90

OU B RI Sampling and Analysis P D 05 MAR 91 --

Plan (SAP) DF Per lAG Section 7 05 JUL 91
(Consultation)

F Per lAG Section 7 06 AUG 91
(Consultation)

OU B Remedial Investigation/ P D 29 JUN 93 --

Feasibility Study Report and DF Per AG Section 7 29 OCT 93
Proposed Plan (Consultation)

F Per ]AG Section 7 30 NOV 93
(Consultation)

OU B Technology Assessment/Soil S D 04 JUN 92
Treatability Study RC 06 OCT 92

OU B Record of Decision P D 03 MAY 94 --

DF Per lAG Section 7 02 SEP 94
(Consultation)

F Per lAG Section 7 04 OCT 94
(Consultation)

OU B Remedial Design/Remedial 23 SEP 940
Action (RD/RA) Schedule

OU B Remedial Action Workplan P D -- 25 OCT 94P
DF Per AG Section 7 24 FEB 95

(Consultation)
F Per AG Section 7 28 MAR 95

(Consultation)

OU B Remedial Design 08 NOV 95

Removal Actions

OU B EE/CA Report S D -- 01 OCT 90
RC -- 01 FEB 91

OU B EE/CA Action Memorandum S D 08 MAR 91

See Legend at end of table for meaning of symbols.
(Continued) .
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T'ABLE 3-7. (Continued)

Document Dates

Document Title Category Type Deadlinca Target

OPERABLE UNIT A

OU A Summary Report S D -- 11 FEB 91
RC -- 10 JUN 91

OU A RI SAP P D 14 MAY 92 --

DF Per lAG Section 7 15 SEP 92
(Consultation)

F Per lAG Section 7 15 OCT 92
(Consultation)

OU A Remedial Investigation/ P D 09 APR 96 --
Feasibility Study Report and DF Per lAG Section 7 09 AUG 96
Proposed Plan (Consultation)

F Per lAG Section 7 10 SEP 96
(Consultation)

OU A Record of Decision P D 11 FEB 97 --
DF Per IAG Section 7 13 JUN 97

(Consultation)
F Per lAG Section 7 15 JUL 97

(Consultation)

OU A Remedial Design/Remedial 04 JUL 97'-
Action (RD/RA) Schedule

OU A Remedial Action Workplan P D -- 05 AUG 9P
DF Per lAG Section 7 65 DEC 97

(Consultation)
F Per IAG Section 7 06 JAN 98

(Consultation)

OU A Remedial Design 19 AUG 9 k

OPERABLE UNIT C

OU C Summary Report S D 29 JUL 92
RC -- 30 NOV 92

OU C RI SAP P D 08 NOV 93 --

DF Per IAG Section 7 10 MAR 94
(Consultation)

F Per lAG Section 7 11 APR 94
(Consultation)

See Legend at end of table for meaning of symbols.
(Continued)
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TABLE 3-7. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

OPERABLE UNIT C (Continued)

OU C Remedial Investigation/ P D 02 APR 98 --
Feasibility Study Report and DF Per lAG Section 7 04 AUG 98
Proposed Plan (Consultation)

F Per IAG Section 7 03 SEP 98
(Consultation)

OU C Record of Decision P D 05 FEB 99 --
DF Per IAG Section 7 24 JUN 99

(Consultation)
F Per lAG Section 7 26 JUL 99

(Consultation)

OU C Remedial Design/Remedial 15 JUL 99-
Action (RD/RA) Schedule

OU C Remedial Action Workplan P D -- 16 AUG 99P
DF Per IAG Section 7 16 DEC 99

(Consultation)
F Per IAG Section 7 17 JAN 00

(Consultation)

OU C Remedial Design 01 SEP O0

OPERABLE UNIT D
Area D Groundwater Treatment P D 06 SEP 91 --
Plant/Groundwater Extraction DF Per lAG Section 7 08 JAN 92
System and Off-Base Residential (Consultation)
Water Supply Feasibility Study F Per IAG Section 7 07 FEB 92
Report and Proposed Plan (Consultation)

Area D Groundwater Treatment P D 09 JUN 92 --
Plant/Groundwater Extraction DF Per LAG Section 7 09 OCT 92
System and Off-Base Residential (Consultation)
Water Supply Record of Decision F Per lAG Section 7 10 NOV 92

(Consultation)

OU D Summary Report S D -- 21 JAN 94
RC -- 25 MAY 94

OU D RI SAP P D 25 JAN 95 --

DF Per lAG Section 7 30 MAY 95
(Consultation)

F Per JAG Section 7 28 JUN 95
(Consultation)

See Legend at end of table for meaning of symbols.

(Continued)
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TABLE 3-7. (Continued)

Document Dates

Document Title Category Type Deadlinca Target

OPERABLE UNIT D (Continued)

OU D Remedial Investigation/ P D 18 SEP 98 --

Feasibility Study Report and DF Per [AG Section 7 20 JAN 99
Proposed Plan (Consultation)

F Per TAG Section 7 19 FEB 99
(Consultation)

OU D Record of Decision P D 22 JUL 99 --

DF Per lAG Section 7 23 NOV 99
(Consultation)

F Per lAG Section 7 23 DEC 99
(Consultation)

OU D Remedial Design/Remedial 14 DEC 990
Action (RD/RA) Schedule

OU D Remedial Action Workplan P D -- 14 JAN ad'
DF Per lAG Section 7

(Consultation) 18 MAY 00
F Per lAG Section 7

(Consultation) 20 JUN 00

OU D Remedial Design 09 FEB 01b

OPERABLE UNITS E. F. G. & H

OUs E, F, G, & H Summary Report S D -- 26 JUL 95
RC -- 01 DEC 95

OUs E, F, G, & H RI SAP P D 17 APR 96 --
DF Per lAG Section 7 21 AUG 96

(Consultation)
F Per lAG Section 7 23 SEP 96

(Consultation)

OUs E, F, G, & H Remedial P D 12 JAN 00
Investigation/Feasibility Study DF Per lAG Section 7 16 MAY 00
Report and Proposed Plan (Consultation)

F Per TAG Section 7 16 JUN 00
(Consultation)

OUs E, F, G, & H Record of P D 22 NOV 00 --

Decision DF Per IAG Section 7 30 MAR 01
(Consultation)

F Per lAG Section 7 01 MAY 01

See Legend at end of table for meaning of symhols. 
(Consultation)

(Continued)
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TABLE 3-7. (Continued)

Document Dates

Document Title Categoury Type: Deadliflea Target

OPERABLE UNITS E. F. G. & If (Continued)
OUs E, F, G & H Remedial - 20 APR Old -

Design/Remedial Action (RD/R.A)
Schedule

OUs E, F, G, & H Remedial Action P D, -- n MAY OP3
NVorkplan DF Per JAG Section 7

(Consultation) 26 SEP 01
F Per lAG Section 7

(Consultation) 29 OCT 01

OUs E, F, G, & H Remedial Design --- .19 JUN 0p

BASEIVIDE
PGOURI Report S D .- 13 SEP 91

RC -- 15 JAN92

Basewidc Feasibility Study Report P D, 09 JAN 02-
and Proposed Plan DF Per lAG Sction 7 10 MAY 02 W

(Consultation)
F Per JAG Section 7 11 JUN 02

(Consultation)

Basevvide Record of Decision P D 09 OCT 02)
DF Per lAG Section 7 13 FEB 0.3

(Consultation)
F Per lAG Section 7 15 MAR 03

(Consultation)

Groundwater Sampling and Analysis I -. 28 SEP 90
Program I- 31 DEC 90

-- ~- -- MAR 91
- 29 JUN91

I~~2 - .SSEP 91
-- .. 31 DEC 91

-- 29 MAR 92
-- -- 29 JUN 92

-2S 2SEP 92
-- -- 31 DEC 92
-- .. 29 MAR 93

-. 29JUIN9.3
-~2 -- 2SEP 93
-- .. 3S DEC 93
-- ~n *-MAR 94
-- 29 JUN 94

See Legend at end of table for meaning of symihuils.
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TABLE 3-7. (Continued)

Document Dates

Document Title Catcgcry Type Deadlinea Tai,

BASEW1DE (Continued)

Groundwater Sampling and Analysis .... 28 SEP 94
Program (Continued) .... 31 DEC 94

.... 29 MAR 95
. 29 JUN 95

.... 28 SEP 95
....- 31 DEC 95
.... 29 MAR 96

.. 29 JUN 96
....- 28 SEP 96

.. 31 DEC 96
....- 29 MAR 97
.... 29 JUN 97
.... * 28 SEP 97
.... 31 DEC 97
.... 29 MAR 98
.... 29 JUN 98

.. 28 SEP 98
--... 31 DEC 98
-- -- 29 MAR 99

.. 29 JUN 99
.... 28 SEP 99
.... 31 DEC 99
....- 29 MAR 00
.... 29 JUN 00

.. 28 SEP 0O
.... 31 DEC 00
....- 29 MAR 01

.. 29 JUN 01

.. 28 SEP 01

.. 31 DEC 01
.... 29 MAR 02
....- 29 JUN 02
....- 28 SEP 02
.... 31 DEC Of

SCOPING

1990 Comprehensive CERCLA P DF Per lAG Section 7 20 JUN 90
Workplan (Consultation)

F Per [AG Section 7 21 JUL 90
(Consultation)

See Legend at end of table for meaning of symbols.
(Continued)
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T:ABLE 3-7. (Continu. d)

Document Dates

-Document Title Category Type Deadlinea Target

SCOPING (Continued)

1991 Comprehensive CERCLA P D 21 JAN 91 --

Workplan (CCW) & CRP Update DF Per IAG Section 7 23 MAY 91
(Consultation)

F F r [AG Section 7 24 JUN 91
(Consultation)

1992 Comprehensive CERCLA P D 20 JAN 92
Workplan (CCW) & CRP Update DF Per AG Section 7 21 MAY 92

(Consultation)
F Per AG Section 7 22 JUN 92

(Consultation)

1993 Comprehensive CERCLA P D 20 JAN 93 --
Workplan (CCW) & CRP Update DF Per [AG Section 7 24 MAY 93

(Consultation)
F Per lAG Section 7 23 JUN 93

(Consultation)

1994 Comprehensive CERCLA P D 20 JAN 94 --
Workplan (CCW) & CRP Update DF Per IAG Section 7 24 MAY 94

(Consultation)
F Per LAG Section 7 23 JUN 94

(Consultation)

1995 Comprehensive CERCLA P D 20 JAN 95
Workplan (CCW) & CRP Update DF Per IAG Section 7 24 MAY 95

(Consultation)
F Per lAG Section 7 23 JUN 95

(Consultation)

1996 Comprehin le CERCLA P D 22 JAN 96 --

Workplan (CCW) & CRP Update DF Per [AG Section 7 23 MAY 96
(Consultation)

F Per 1AG Section 7 24 JUN 96
(Consultation)

1997 Comprehensive CERCLA P D 20 JAN 97 --

Workplan (CCW) & CRP Update DF Per [AG Section 7 22 MAY 97
(Consultation)

F Per IAG Section 7 23 JUN 97
(Consultation)

See Legend at end of table for meaning of symbols.
(Continued)
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'TABLE 3-7. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

SCOPING (Continued)

1998 Comprehensive CERCLA P D 20 JAN 98 --

Workplan (CCW) & CRP Update DF Per lAG Section 7 22 MAY 98
(Consultation)

F Per AG Section 7 23 JUN 98
(Consultation)

1999 Comprehensive CERCLA P D 20 JAN 99 --

Workplan (CCW) & CRP Update DF Per TAG Section 7 24 MAY 99
(Consultation)

F Per lAG Section 7 23 JUN 99
(Consultation)

2000 Comprehensive CERCLA P D 20 JAN 00 --

Workplan (CCW, & CRP Update DF Per lAG Section 7 24 MAY 00
(Consultation)

F Per lAG Section 7 26 JUN 00
(Consultation)

2001 Comprehensive CERCLA P D 20 JAN 01
Workplan (CCW) & CRP Update DF Per lAG Section 7 25 MAY 01

(Consultation)
F Per AG Section 7 27 JUN 01

(Consultation)

a Primary documents follow the AG schedule and do not include dispute resolution.

b Deadlines for RD/RA documents will be .submitted 21 days following issuance of the draft final ROD per

Section 8.3 of the lAG. Target dates are shown for discussion purposes.
c Groundwater sampling and analysis activities may continue past this date; deliverables are only shown

through 2002 for brevity.
d Schedule will be submitted 21 days following the target date for the issuance of the draft final ROD.

Deadline shown may change if the target date for the draft final ROD is adjusted per Section 7
(Consultation) of the lAG.

P = Primary Document
S = Secondary Document
I = Informational
D = Draft for Agency Review
DF = Draft Final
F = Final
RC = Response to Comments
TBD = To Be Determined
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Task~ Name 1990 0991 1992

IOPERABLE UNIT B________

OV B SUMMARY REPORT

SUBMIT DRAFT COPYI

DV B RI SAP 
13nr9

SUBMIT DRAFT COPY ____________

OV B SOIL GAS INVESTIGATION________

IECHLASSESS/SOIL TREATABILIJY _________

SUBMIT DRAFT COPY ____________

OV B AI/FS APT/PPP

SUBMIT DRAFT COPY 29-Jun-93

OUB ADRD P

SUBMIT DRAFT COPY 3-May-94

DV B AEMEDJIAL ACTION DJOAKPLAN p

SUBMIT DRAFT COPY 25-940

OV B AREMEDJIAL DESIGN 9-Nov-95

DV B EXPEDITED RESPONSE ACTION_______

OV B EE/CR REPORT S

SUBMIT DRAFT COPY/AISP TO COMMS ____________

DV B ACTION MEMORANDUM S

SUBMIT DRAFT COPY 8-Mar-91

OPERABLE UNIT A

OV A SUMMARY REPORT S

SUBMIT DRAFT COPY 11-Feb-91' 0

DV A I SAP p

SUBMIT DRAFT COPY 14-May-92A

DV A Ri
OVA RI/VFS APT/PP P

SUBMIT DRAFT COPY 9-Apr-96

DV A ROD p

SUBMIT DRAFT COPY ____________

OV A REMEDIAL ACTION WOAKPLfiN p

SUBMIT DRAFT COPY 5-Aug97

DU A REMEDIAL DESIGN 19-Alug-98

OPERABLE UNIT C

DV C SUMMARY REPORT

SUBMIT DRAFT COPY 29-Jul-92

DV C RT SAP p

5ZIBIJ DRAFT COPY 8-Nov-93

OV C hl1_______

DV C Rils APT/PP P

SUBMil DRAFT COPY 2-Apr- -B9

DV C ROD P

SUBMIT DRAFT COPY 5-Feb-99

OU C REMEDIAL ACTION IJORKPLAN P

SUBMIT DRAFT COPY - 16-A 9

DV C REMEDIA0L DESIGN 1-Sep-00

DPERABLE UNIT 0 _______

GIP/EHT.SYS/DFFBAISE FS/PP p
SUBMIT DR AFT COPY 6-Seo-91
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lask Name 1990 1991 1992

BUJTP/EHLSYSOFFBRSEJATER ROD P A

SUBMIT DRAFT COPY 9-Jun-92 6
Dv El SUMMAlRY REPORT S

SUBMIT DRAFT COPY 21-Jan-94

DUD RIA SAP P
SUBMIT DRAlFT COPY 25-Jan-OS

flU E RI
flu 0 RI/VS AlPT/PP P

SUBMIT DRAFT COPY 18-Sep-98

flu 0l RoD P
SUBMIT DRAFT COPY 22-Jul--99

Di El REMEDIAL. ACTION UJDRKPLRlN p
SUBMIT DRAFT COPY 14-Ja"0

flu 0 REMIEDIAL DESIGN 4-Feb.0
Dli E SoIl GAS IRERTABPJTY STY

OPERABLE UNITS EVGDH 21-Jun-01
OUs E-14 SUMMARY REPORT S

SUBMIT DRAFT COPY 26-Jul-95

Ells E-H RI SAP P :_.-1

SUBMIT DRAFT COPY 17-Apr-96

Olls E-H Rll
Ells E-H RW/S APT/PP P

SUBMIT DRAFT COPY 12-Jan-00

flU: E-H ROD p
SUBMIr DRAFT copy 22-Nov-00

flUE-H RE]MEDIAL ACTION WORKPLRN_______

SUBMIT DRAFT COPY 22-May-01
flUE-H REMEDIAL DESIGN 19-Jun.02

BASEWIDE RIVS ACTIITIES________

PBOURI REPORT S

SUBMIT DRAFT COPY 113- ep-91

BASEIIIIOE VS/PP P
SUBMIT DRAFT COPY 9-Jan-02

BARSEUJIDE ROD p
SUBMIT DRAFT COPY 9-Oct-02

PROD/MONITOR WELL ABANDONMENT A

G3ROUNDWJATER SAMPLING PRTOGRAM

FIELD ACTIUITIES
FIRST QUARTER DATA SUMMARY 5 29-Jun a 0 0
SECOND QUARTER DATA SUMMARY S 28-Sep a

THIRD QUARTER DATA SUMMARY S 31-Dec a 41
FOURTH QUARTER DATA SUMMARY S 29-M&ar0

CCII/CRP UPDAJES 20-Jan bA A

I



LLBMA FB CERcLBwPR6FHRM
IRG Schedule Lagic Diagram

j09-1i992 1993 1994 1995I9 199?7 1998 1999 20 01 20 03jo

0

AA

A

00

AA

A

A

0 0

01
A A A A A A A A A A A A

b 0uro o 20 0mf 0f 0ac yea pe 0h 0AG 0 0nomt

1 0 0 0 0 0 0 0 3-37



RADIAN
CORPORAT1ON

environmental obligations, and Air Force Lugistics Cummand mission requirements.
The CERCLA process %il be folltmed sequentiall, %\hile completing activities in each

one of the OUs. This sequence of activities is reflected in the lAG schedule. The order

in which OUs will be addressed on the basis of established priority is:

* Operable Unit B;
* Operable Unit A;
* Operable Unit C;

* Operable Unit D; and
* Operable Units E, F, G, and H.
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. A1.0 RESPONSE ACTION PROGRAM DESCRIPTION

The following section presents a more detailed description of the
McClellan Air Force Base (AFB) Comprehensive Environmental Response, Compensa-

tion, and Liability Act (CERCLA) response program. The objective of this program is
to identify, investigate, and clean up contaminated areas at McClellan AFB, thereby ful-
filling the requirements of the Interagency Agreement (lAG) and CERCLA. The

overall CERCLA process was described in Section 2.1. The specific activities are
detailed in this section and are presented in a schedule format in Section 3.0. A general
CERCLA process flow chart is shown in Figure Al-1. The number above and to the
left of each step in the chart refers to the specific section that provides a more detailed

description of the steps.

The order in which the Operable Units will be identified and investigated
has been agreed upon by the parties to the AG. The CERCLA process will be

followed sequentially at each one of the Operable Units or groups of Operable Units as
reflected in project schedule shown in Section 3.0. For example, the Summary Reports,
which contain Preliminary Assessment/Site Investigation (PA/SI) information, will be

completed in the order of the Operable Unit(s) priority cited below. The accepted

priority is:

• Operable Unit B;

• Operable Unit A;
* Operable Unit C;

• Operable Unit D; and
• Operable Units E, F, G, and H.

Al.1 Identification Phase

The identification phase for the remedial activities will consist of tasks to

compile and review all available information regarding use, storage, and disposal of
hazardous materials at McClellan AFB. The objectives of the identification phase are

to:

• Identify possible sources of soil and/or groundwater contamination;
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*O Collect and summarize available information for potential contami-
nant sources to determine if historic or current operations have
affected the environment;

Provide recommendations for further investigations at sites and
potential release locations (PRLs);

Identify any immediate response needs including Expedited
Response Actions; and

Provide data to support site and PRL prioritization and grouping.

An overview of the objectives, tasks, strategies, and deliverables associated with this
activity is presented in Figure A1-2.

A1.1.1 Preliminary Assessment/Site Inspection

Preliminary assessments (PAs) and site inspections (SIs) are currently
being done to identify sites and PRLs at McClellan AFB. A list of these PRLs and
sites, along with an update of their status, is presented in Appendix A2.

The term "site" refers to a location that has been previously investigated
and found to be contaminated. Potential release locations have received little or no
previous investigation, and are being reviewed to determine if further investigation is
warranted. Potential release locations were formerly divided into two categories,
Unstudied PRLs (UPRLs) and Partially Studied PRLs (PSPRLs). These designations
have now been combined into the general category of PRLs. The sites and PRLs
currently being assessed were initially identified during record searches and investiga-
tions conducted by McClellan AFB and previous Air Force contractors (CH2M Hill,
1981; McLaren Environmental Engineering, 1986).

Tasks performed as part of the PA/SIs include record searches, aerial
photograph interpretation, interviews with base personnel, site visits, compilation and
evaluation of past analytical data collected by McClellan AFB and its contractors, and
preparation of summary reports and site files. Any PRLs that are identified from infor-
mation obtained in PA/SIs will also be investigated as part of this task.
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PRELIMINARY I .ASSRESSM N T!R I REMEDIAL INVESTIGATION I
ASSESSMENT/ FEASIBILITY STUDY SCOPINGSITE INSPECTION

L----------------- J

PURPOSES: Identity. collect, and organize available information for known and new McClellan AFB
potential release locations (PRLs)
D Determine sources and nature of potential releases, pathways of exposure, exposure targets.
and threats to public health or the environment

* Identify needs for additional site/analytical data
* Identity sites that pose no threat or potential threat to public health, welfare, or the environment

TASKS: Record searches
* Aerial photo interpretation
* Interviews with base personnel
* Site visits
* Prepare site files and summary reports
* Compilation and evaluation of past analytical data collected by McClellan AFB

and its contractors

POTENTIAL a No further action
SUBSEQUE ' • RIIFS scoping
ACTIONS: * Expedited Response Actioas

STRATEGIES: * Inspect currently operating facilities that use hazardous materials for evidence of
contaminant release to soils: add to list of new PRIs. locations where evidence of
release is discovered

* Evaluate all old and new PRIs and sites that are identified within each operable unit
* Expedite assessment of newly identified PRLs for high priority PGOUs to allow

integrated soil and groundwater sampling plans to be prepared

DOCUMENTATION: * Preliminary AFessment Report (for each PRL)
* Technical Memoranda (for each site)
* Site files (site-specific information that is not induded in the above reports)

Figure A1-2. Preliminary Assessment i Site Inspection.
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In addition to the sites and PRLs listed in Appendix A2, currently oper-
ating facilities will be assessed for compliance with substantive provisions of the
Resource Conservation and Recovery Act (RCRA) as they relate to the release of
hazardous substances, wastes, pollutants, or contaminants. The RCRA is considered an
applicable or relevant and appropriate requirement (ARAR) under CERCLA and the
IAG. Other McClellan AFB activities directly regulated by RCRA are being addressed
by other ongoing programs at McClellan AFB. Contamination in environmental media
(soil, soil gas, surface water, groundwater, and air) are the primary focus of this assess-
ment.

To address the substantive requirements of RCRA, as required under the
IAG, a list has been compiled of currently operating facilities that now use or have
historically used, stored, or disposed of hazardous materials. Many of the facilities on
this list are also on the current list of PRLs (Appendix A) and will be investigated as
part of the PA/SI task. Those facilities not investigated as part of the PA/SI task will
be reviewed to determine if there is a potential for the presence of hazardous materials
in the soil or migration of contaminants to groundwater. This inspection will include
visual observation, review of operating records and engineering drawings, and interviewvs
with current employees. If a potential for the presence or migration of contaminants
exists in environmental media, the facility or area will be considered a new Study Area
and investigated further.

The PA/SI will result in one of three recommendations for each site:

Conduct a Remedial Investigation and Feasibility Study at sites
where the presence of contamination is indicated, but where no
immediate threat exists;

Implement a prompt and appropriate Response Action where
contamination poses an immediate threat to human health, welfare,
and/or the environment; and

Determine that no further action is necessary, if the results shown
that the site has not contributed to or has/had the potential for
contaminant releases to soil and groundwater.

Preliminary Assessments/Site Inspections of PRLs and sites will be
co-ducted within the boundaries of each preliminary operable unit previously identified
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(Section 1.1). Operable units located along the southern boundary of McClellan AFB
will be investigated first to identify areas of contaminated groundwater that could
migrate off base and the sources of the cr.,taminants. Operable Unit B is slated for

investigation first, followed by COperable Unit A. Preliminary Assessments/Site Inspec-

tions for any new PRLs identified for these operable units will be expeditiously prepared
to allow integration of th,_ available information into the planning process for the more
detailed investigations. In a similar manner, PA/SI data will be collected into Summary
Reports for the other Operable Units. The Operable Unit(s) order listed in Section
A1.O (C, followed by D, and E, F, G, and H) will be used.

Preliminary Assessment reports will be prepared for those PRLs where no
analytical data have been collected. Technical Memorandums will be prepared for sites.
The contents if these two types of reports are similar; both include a summary of
historical operations conducted at the site, a compilation and evaluation of information
collected, an evaluation of potential hazards, an evaluation of previous recommenda-
tions, and current conclusions and recommendations. A Summary Report will be pre-

pared for all sites and PRLs within an Operable Unit summarizing all current and
h:toric operations and previous investigations.

Site and location files are also prepared for all sites and PRLs,
iespectively. These files contain data reports, as well as information and references not
included in the summary report for a particular site, such as interview. notes, information

from base flies, inspection notes, soil boring logs, and analytical data. Site and location
files will be updated as additional information is obtained for a particular site.

A1.2 Investigation Phase

The second phase of tne McClellan AFB CERCLA response program
consists of seven investigation activities:

* Remedial Investigation Scoping;
. Site Characterizations;
* Initial Screening & Development of Alternatives;
* Treatability Investigations;

* Detailed Analysis of Alternatives;
* Remedial Investigation and Feasibility Study Reports; and

* Selection of Remedial Action.
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* Discussions of each of these activities and their relationship to each other follow.

A1.2.1 Remedial Investigation/Feasibility Study Scoping

Remedial Investigation/Feasibility Study (RI/FS) scoping is the initial step
in the investigation phase where the site management strategy is developed and project
plans are prepared to guide future activities at McClellan AFB. During RI/FS scoping,
criteria are also established to determine the priorities for site investigation activities
and for conducting appropriate expedited or remedial response actions. Figure A1-3
presents an overview of the specific objectives, tasks, strategies, and deliverables
associated with this activity. Discussions of specific project plans and RI/FS scoping
activities follow.

The documents that will govern the implementation and document
progress of the McClellan AFB Program include:

The Comprehensive CERCLA Work Plan (CCW);

* Project Plans that serve as guidance documents for the overall
program, including:

-- Quality Assurance Project Plan,

Sampling and Analysis Plans, which provide a mechanism for

planning and managing field activities,

Health and Safety Plan,

-- Community Relations Plan,

Preliminary Applicable or Relevant and Appropriate

Requirements (ARARs),

Risk Assessment Protocol Manual,

Data Management Plan;
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SITE
PRELIMINARY RI/FS "CHAR'.- TERIZATION

ASSESSMENT / =NO S O IGL--------
SITE INSPECTION SC PN -r

INITIAL SCREENING
& DEVELOPMENT

OF ALTERNATIVES

PURPOSES, 0 Determine appropriate Expedited Response Actions and set pnorities for conducting actions
* Develop project plans and management strategies to implement a comprehensive CERCLA

Program for McClellan AFB that is consistent with the lAG
* Develop a schedule for implementation of plans and strategies

TASKS: * Prepare Comprehensive CERCLA Workplan
e Prepare detailed project plans
* Establish Data Quality Objectives to be included in Sampling and Analysis Plans
* Develop conceptual site model
* Identify and reach agreement with federal, state, and local regulatory agencies on

preliminary ARARs
* Begin formulation of potential remedial alternatives
, Evaluate the need for treatability studies

STRATIES: 4 Group sites and develop remedial plans according to operable units (OUs).
Focus on highest priority OUs first

* Streamline the McClellan AFB CERCLA Program to provide technical
and cost effective response actions that are consistent with established priorities

* Involve the public during the initial planning of the overall McCllan cleanup
program, and in the review of the documents

PEIAL * Expedited Response Actions (for highest priority sites/OUs that pose an immediate threat
S S U to public health, welfare, or the environment)
ACTONSe * Site characterization (where additional data are needed)

* Initial screening and development of alternatives (if available data are sufficient to allow
a cost-effective remedial program to proceed)

DOCAIENTALTON 9 Comprehensive CERCLA Workplan (CCW) and updates
* Community Relations Plan (CRP) and updates
* Health and Safety Plan
* Quality Assurance Project Plan
o Administrative Record and Information Repository
* Monthly status reports
* Sampling and Analysis Plans for site characterization efforts
* Ranking Package
* Risk Assessment Manual

Figure A1-3. Remedial Investigation / Feasibility Study (RIIFS) Scoping.

A1-8



RADIAN
CORPORATION

*Administrative Record Work Plan; and

Regulatory Agency Status Reports and Meetings.

Comprehensive CERCLA Work Plan (CCW)

The Comprehensive CERCLA Work Plan (CCW), presented here, is the
conceptual framework for conducting remedial activities to meet CERCLA and IAG
requirements. It defines the objectives, rationale, and schedules to be followed through-
out the McClellan AFB Program. The CCW will be updated each January by the Air
Force to reflect the dynamics of the program and to revise the cleanup effort plan, as
appropriate. Although this work plan addresses the entire CERCLA process, descrip-
tions of specific tasks vary depending on the amount and quality of existing data. Where
additional data are required to plan tasks, the level of detail provided herein is limited.
The scope of these future activities will be refined in future revisions to the CCW.

Project Plans and Communications

A Quality Assurance Project Plan (QAPP) has been prepared (Radian,
May 1990) to ensure that data collected during the RI are gathered in a consistent and
defensible manner. The QAPP includes specifications for all field sampling, laboratory
analysis, and data management activities and follows guidelines presented in the U.S.
Environmental Protection Agency (EPA) Interim Guidelines and Specifications for Pre-
paring Quality Project Plans. Other regulatory documents consulted include the U.S.
EPA's Interim Final Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (October 1988), as well as the California Site Mitigation Decision
Tree Manual (May 1986) prepared by the California Department of Health Services
(DHS). The McClellan AFB QAPP will be reviewed periodically and modified as
appropriate. The QAPP includes the following sections:

• Introduction;

• Project Description;

• Project Organization and Responsibility"

* Quality Assurance Objectives for Measurement and Geologic Data;
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Field Procedures:

-- Geophysical Techniques,
-- Drilling,
-- Well Installation,
-- Sample Storage and Preservation Requirements,
-- Groundwater Sampling,
-- Surface Water Sampling,
-- Soil Sampling,
-- Sediment Sampling,
-- Soil Vapor Sampling, and
-- Ambient Air Monitoring;

Sample Custody;

Calibration Procedures and Frequency;

Analytical Procedures and Calibration;

Data Reduction, Validation, and Reporting;

Internal Quality Control;

Performance and Systems Audits;

Preventive Maintenance;

Data Assessment Procedures;

Corrective Action;

Quality Assurance Reports; and

Site Management.

General Data Quality Objectives (DQOs) have been developed as part of
the QAPP in accordance with the U.S. EPA guidance document Data Quality Objectives
for Remedial Response Activities Development Process (March 1987). Data quality
objectives are qualitative and quantitative specifications developed during the RI/FS
process to ensure that data are adequate for supporting decisions. Specific DQOs will
be developed, as appropriate, for each data collection effort during the development of
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* distinct Sampling and Analysis Plans and must be considered to determine the selection
of the number, type, frequency of samples, and the type of analytical methods and
quality assurance procedures to be used. Some highlights from the QAPP are described
below. Data Quality Objectives are discussed at greater length in the Data Management
Plan discussion found later in this section.

The Field Procedures section of the QAPP includes descriptions of all
sampling protocols to be used in the field. These protocols include: geophysical tech-
niques; groundwater, surface water, soil, soil vapor, and air sampling or direct measure-
ment techniques; well drilling and installation; and field management (work site access,
work site logistics, and contractor coordination).

The Analytical Procedures section of the QAPP includes a brief descrip-
tion of standard analytical methods and lists of parameters to be measured along with
detection limits that are attainable with the specified techniques. The data assessment
section identifies statistical calculations and assessment procedures that will be used to
evaluate and document data quality.

The Data Reduction, Validation, and Reporting section includes data
generation, data processing and storage, standard data reporting requirements, and
numbering methodology, and describes the procedures used to establish and maintain a
data management system for McClellan AFB analytical data. This system provides for
the efficient storage, retrieval, and analysis of data gathered during the McClellan AFB
RI/FS. The data management functions include:

* Verified data entry/transfer from the laboratory to the database;

Incorporation of new data as it is obtained during the RI/FS;

Quality assurance/quality control information to verify analytical
data;

Data and file manipulation capabilities as required by project
personnel;

Data retrieval for analysis and interpretation, reporting, mapping,
* and graphics; and
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Maintenance of a file system containing all raw data sheets for
verification and quality control audits.

A copy of the QAPP will be in the possession of field sampling teams for
all sampling efforts. Subcontractors will also be required to comply with the procedures
documented in the QAPP.

If revisions and/or new sections of the QAPP are required as part of a
new field data collection task, they will be prepared as part of that task and
incorporated into the comprehensive RI/FS QAPP. This includes revisions to informa-
tion regarding subcontractor qualifications for sampling, well drilling, and analytical
tasks.

Sampling and Analysis Plans

Sampling and Analysis Plans are specific work plans that are prepared for
all field activities. They describe the:

* Site background;
• Specific sampling objectives (including DQOs);
* Initial sampling location and analysis methods;
• The decision matrix for sampling and analysis at each site;
• The sample numbering system to be used;
* Sampling equipment and procedures; and
• Sample handling and analysis.

Where possible, specific sections may be referenced to the appropriate
section within the QAPP. Details of these Sampling and Analysis Plans (SAPs) arp.
presented in the following Section A1.2.2. Specific SAPs will be prepared for distinct
phases in the investigations as noted in Section 3.0.

Health and Safety Plan

The Health and Safety Plan (Radian, January 1989) has been prepared
and forms the basis of a safety program designed to protect the health and safety of
workers conducting hazardous waste investigations at McClellan AFB and employees at
McClellan AFB. This plan was prepared in accordance with applicable U.S. EPA,
National Institute for Occupational Safety and Health (NIOSH), Air Force, and DHS
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guidelines. The primary guidance document is Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities (October 1985) prepared as a joint effort by
NIOSH, OSHA, U.S. EPA, and the U.S. Coast Guard. Applicable requirements of the
California Administrative Code, Title 8 (General Industrial Health and Safety Orders)
and the Federal OSHA Standard "Hazardous Waste Operations and Emergency
Response," 29 CFR 1910.120, as well as all other applicable OSHA requirements,
standards, and regulations, have been incorporated.

The complete Health and Safety Plan includes the following sections:

Introduction, with a statement of activities and responsibilities of
key personnel;

* General site information;

* Contaminant characterization;

Hazard analysis--physical and chemical;

* Monitoring program;

Hydrocarbon hazard response criteria;

* Personal protective equipment;

• Site control and work zones;

• Employee/contractor training;

* Medical considerations;

• Emergency response plan; and

* Recordkeeping requirements.

The characterization section includes hazard evaluation and safety precau-
tions for all applicable field procedures that have been implemented to date or are
anticipated to occur in the near future. If additional procedures are required for a new
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task, or if work activities are anticipated for an area containing potential contaminants
and/or health and safety hazards not adequately addressed in the current plan,
addendums will be prepared by an appropriate health and safety professional as part of
-that task and will be incorporated into the Health and Safety Plan.

Community Relations Activities

The Air Force considers outreach to the community a key aspect of its
response action program. Accordingly, they have given high priority to community rela-
tions activities in allocating resources.

A quarterly newsletter is produced and mailed to more than 2,400 resi-
dents, local officials, and interested groups. Fact sheets explaining aspects of the clean-
up are produced periodically. In addition, McClellan AFB hosts open houses to provide
opportunities for the public and the Environmental Management technical staff to
interact. McClellan AFB is producing a video and a brochure in 1991.

McClellan AFB Environmental Management staff participates in a
Community Relations Environmental Steering Committee, which tracks public sensitivity
and proposes community relations activities as needed. The Technical Review
Committee, which meets quarterly, also involes appointed public representatives who
participate in reviews of technical project documents and plans.

A Community Relations Plan for McClellan AFB was prepared in August
1988 in accordance with CERCLA guidelines and updated in November 1990. The
Community Relations Plan (CRP) describes the USAF's public participation objectives,
the current situation, a history of the McClellan AFB waste problem, and what response
actions have been implemented to date, focusing on public concerns. The plan also
chronicles community involvement in McClellan AFB activities, provides a profile of the
community, records community concerns, and outlines the Air Force's plans for com-
municating with and responding to these concerns. Eighteen specific methods for meet-
ing public involvement objectives are spelled out in the CRP. The CRP identifies a
schedule for these activities and explains their relationship to scoping, investigation, and
cleanup activities. Also included in the CRP are the names, addresses, and phone
numbers of the Environmental Community Relations Steering Committee members; a
public contacts list including Installation Restoration Program (IRP) Task Force
members, elected officials and media contacts; correspondence from Congressmen Fazio
and Matsui regarding evolution of the IRP Task Force; questions posed during inter-
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views with the affected community; and results of a survey conducted in July 1990. The
CRP will be reviewed and revised to respond to current community concerns and needs
as determined through interviews with members of the community and public officials.

Vehicles for communicating RI/FS progress to interested citizens are open
house and other public meetings. These are coordinated by the Community Relations
Steering Committee. This group comprises representatives from McClellan AFB, the
California Congressional Offices, U.S.EPA, California DHS,and public representatives
from the county and city of Sacramento, and the union of base employees. The group
meets quarterly to review progress to address community concerns and to identify poten-
tial community issues. The county and city government members and union representa-
tives serve as a communications link with the local community by bringing concerns and
questions before the other Steering Committee members.

The public representatives also participate in the quarterly meetings of the
Technical Review Committee (TRC). The TRC is made up of the Remedial Project
Managers (RPMs) from the base, DHS, and EPA who review project progress and
plans. It is the public representatives' function to convey information from these meet-
ings to concerned citizens in the community at large.

Preliminary Applicable or Relevant and Appropriate Requirements
(ARARs)

Section 121(d) of CERCLA as amended by Superfund Amendments and
Reathorization Act (SARA) requires that remediation activities at McClellan AFB meet
applicable or relevant and appropriate requirements (ARARs). Identification of
ARARs is an integral and ongoing component of the RI/FS process. The intent of
meeting ARARs is to select and implement remedies that are protective of human
health and the environment in accordance with other regulatory requirements.

The Technical Approach: Evaluation and Selection of ARARs and Other
Cleanup Levels (Radian, August 1988) identifies ARARs that are potentially applicable
to the remediation of hazardous waste sites at McClellan AFB, providing potential
cleanup levels for most of the contaminants identified on the base to date. A method
for determining cleanup levels in the absence of ARARs is also specified. This docu-
ment will be updated, as appropriate, as new regulations are promulgated or if new
compounds are discovered.
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Other ARARs, such as those required for a specific type of cleanup, may
be identified during the course of the McClellan AFB remedial investigation. Prior to
issuing draft reports requiring ARAR determinations, the Project Managers will meet to
identify pertinent ARARs. DHS will identify potential state ARARs. Draft ARAR
determinations will be prepared by the Air Force to facilitate discussions among the
parties; ARAR determinations will be reexamined throughout the RI/FS process.

Risk Assessment Protocol Manual

The Risk Assessment Protocol Manual (Radian, March 1987) was pre-
pared as a basis for all risk assessment activities and will be updated in 1991. This
manual identifies the relationships among the supporting processes including: data
needs; exposure assessment methods and assumptions; types of fate and transport
models to be used; toxicological assessment methods; uncertainty analysis methods; data
management requirements; quality assurance; and peer review procedures. It will ensure
that decision-making throughout the McClellan AFB CERCLA Response Program is
based on consistent, defensible, and clearly documented analyses.

Data Management Plan

An information-management needs assessment is being conducted by
McClellan AFB for their internal, as well as regulatory agency requirements. The as-
sessment will evaluate current and future information needs for the participating
organizations involved in the McClellan AFB CERCLA Project. From this evaluation,
the feasibility of creating an automated information system to meet the participants'
needs will be determined. McClellan AFB will then determine specific details for im-
plementing the information management system. McClellan AFB anticipates that the
detailed implementation plan for the information management system will serve as the
Data Management Plan.

McClellan AFB currently uses a data management system. The major
system components, data tracking and storage, reporting, data quality documentation,
and data security are described below. A discussion of data quality objectives is
included below.

Reporting--Several types of reporting from the computerized database are
required to support RI/FS activities. Analytical results for field samples, and geologic
and lithologic information are reported in specified formats for the central IRP data
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base. Standard and custom reports for technical reports and data analysis and intrepre-
tation are produced. Standard reporting guidelines and specifications have been estab-
lished in the QAPP. Standard quality control (QC) data reports are also required for
data validation.

Data Quality Documentation--Data quality is evaluated and documented as

part of data management and QA/QC activities. Data assessment and review proce-
dures are specified in the QAPP. These procedures consist of initial review of all
analytical and field results for consi-tency and completeness. The analytical results are
electronically transferred to the Instailation Restoration Program Information Manage-
ment System (IRPIMS) database, and QC checks are conducted to ensure accurate data
loading. Standard QC reports are produced and used to validate the data. Suspect
results are investigated and corrective actions taken as needed; data flags ale used to
document data quality problems for analytical results. Data assessment reports are
prepared for each data collection activity and included as part of the technical report.

Soil and groundwater data collected prior to 1985 do not have adequate
control data. Data quality assessments are not proposed for these data. Groundwater
data, collected prior to 1985 and stored in a database, have been transferred into the
project database. The remaining groundwater data and the soil data collected prior to
1985 is archived in hard copy format.

Data Security--Security of all data is ensured by controlled access to
Radian offices, and strict checkout procedures for any technical reports or data files.
The computer systems are password-protected to restrict access to data files.

Data Quality Objectives--DQOs guide data collection efforts for each

phase of the RI/FS. Data Quality Objectives are qualitative and quantitative statements
that specify the quality of data required to support decisions made during remedial
activities. They are developed to ensure that data of known and adequate quality are
obtained as part of these activities. Data Quality Objective development is a staged
process that consists of identifying the types of decisions to be made about a site, identi-
fying data needs and uses required to support the decision-making process, and design of

a data collection program to obtain and report the data. DQO development is an
ongoing, iterative process vhere the data collection objectives may be reevaluated and
revised on the basis of new data and results from earlier phases of the RI/FS. A brief
description of each DQO development stage and how the process is being applied to the
McClellan AFB RI/FS is presented in this section.
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Identification of decision types is the first stage of DQO development, in
which data users are identified and involved at the beginning of the site investigation
phase of the RI/FS. The available data are evaluated and a conceptual model of the
site is developed. From this, specific investigation objectives and types of decisions to
be made are determined. The remedial action objectives and decision types for sites at
McClellan AFB are being developed within the designated operable units and, in
general, are used to:

Identify potential or known locations of hazardous materials release;

Determine the type, magnitude, and extent of contamination at
those locations;

Identify contaminant pathways and determine threats to human
health or the environment; and

Select and implement the most cost-effective remedial actions to
clean up the sites to nonhazardous levels.

The remedial action objectives and decision types for an operable unit or individual
potential release locations will be stated explicitly in technical reports, work plans
and/or sampling and analysis plans developed for the RI/FS investigations.

The second stage of DQO development is to identify data uses and the
need for additional data. Included in this stage is establishing criteria for data adequacy
or quality, and selection of appropriate sampling and analytical methods. The data
quality criteria are called quality assuranLe objectives (QAOs) and are expressed in
terms of precision, accuracy, representativeness, completeness, and comparability
(PARCC) objectives for all types of measurement data. The QAOs are presented in the
McClellan AFB RI/FS Quality Assurance Project Plan (QAPP). Determining the
appropriate locations, number and type of samples, including QA/QC samples, and
selection of sampling and analytical methods is an important aspect of this stage of
DQO development. This stage of DQO development is represented in specific sampling
and analysis plans for individual sample collection efforts, and in the QAPP.

Data uses include health and safety monitoring during field activities,
establishing baseline conditions and monitoring trends in contaminant concentrations,
risk assessment or comparison to human health criteria, model input parameters, evalua-

Al-1



RADIAN
-CO M P 0 RA T I O N

tion of remedial alternatives, and engineering design specifications for soil or ground-
water remedial measures. When multiple uses are intended for the data, they can be
prioritized in terms of data quality requirements and other factors that influence the
data collection activity. Other factors to consider are required detection limits and
contaminants and concentrations of concern that will dictate selection of specific
analytical methods. Critical samples or locations will also include the number and type
of samples to be collected. When data have multiple uses within one or more phases of
the RI/FS, selection of the sampling and analytical methods will be b2sed on satisfying
the highest priority or highest level use of the data. This approach is the most cost-
effective, and limits the potential to collect multiple samples at a given location over
time to satisfy different data use and quality requirements tha. are currently known.

Data collection efforts to date have primarily focused on the initial investi-
gation phases of the RI/FS to establish baseline conditions and determine the type,
magnitude, and extent of contamination basewide. The data have also been used to
perform trend analyses by well and general location, and to monitor the effect of
remedial measures that have already been implemented, such as the extraction systems
in OUs D and C. These data have also been used to define the operable units for
continued investigation. Additional data h:ave been collected to suppor selection of
response alternatives. These data have been integrated into the overall data collection
and reporting scheme.

The third phase of the DQO development process is design of a data
collection program. This is specified in the sampling and analysis plan for each sample
collection effort and incorporates QAPP elements directly or by reference. Because the
QAPP has developed in a comprehensive format, the sampling and analysis plans must
specify the number and type of samples, locations, and QA/QC requirements for the
sampling effort. Data handling and reporting also is addressed in both the QAPP and
individual sampling and analysis plans.

Administrative Record and Information Repository

The Superfund Amendments and Reauthorization Act (SARA) requires
that an Administrative Record supporting the selectioa of a response action be estab-
lished in a location accessible to the general public at or near the facility under investi-
gation. Additionally, each item developed, received, published, or made available to the
public under SARA 117(d) must be available for public inspection and copying at an
information repository at this location.
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The Administrative Record Work Plan for McClellan AFB stawvs that the

Administrative Record and Information Repository will be established in accordance

with SARA. The McClellan AFB Administrative Record is currently being developed

and will contai- l documents used by McClellan AFB in the RI/FS decision-making

process, including all documents considered or relied cn to sdlect or design response
actions. The Administratie Record will be updated on a quarterly basis. Each update
wil! inlude an index of documents in ',he complete record.

Several information repositories located near McClellan AFB have been
established. They are:

Sacramento Central Library, 828 I Street, Sacramento, CA 95814
Phone: 449-523, Ms. Abe -- Complete Reports

Rio Linda Branch Library, 902 Oak Lane, Rio Linda, CA 95673
Phone: 991-4515, Mr. Tomasik -- Executive Summary of Reports

McClellan AFB Library, McClellan AFB, CA 95652
Phone: 643-4640, Mr. Champneys -- Complete Reports

Administrative Records will also be located at the following regulatory

agency offices:

Department of Health Services
10151 Crnydon Way
Sacramento, California 95827

u.S. Environmentai Protection Agency
75 Hawtborne Street

San Francisco, California 94105

Regulatory Agency Status Reports and Meetings

Regulatory Agency Status Reports will be prepared and meetings will be
conducted on a scheduled basis to facilitate communication with regulatory agencies.
Ager,. status reports describing the technical progress of the McClellan AFB Remedial

Response Program will be prepared monthly and submitted to the regulatory agencies.
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The McClellan AFB tasks will be organized and presented in a consistent manner and
will discuss the following items for each task or activity:

* Identification of the activity;
* Status of work and progress during the reporting period;
* Schedule status;
* Difficulties encountered during the reporting period;
* Actions being taken to rectify problems; and
* Key activities planned for the next reporting period.

In addition to monthly status reports, quarterly meetings with the regula-
tory agencies and public members will be held. Technical planning meetings with the
agencies will ?i:o occur during the preparation of key documents. Fifteen days after the
documents have been submitted to the agencies, a meeting will be held to present the
contents, and explain the conclusions if so requested by the project managers. Fifteen
days after the close of the 60-day agency review period for draft documents, the agencies
and McClellan AFB will meet to discuss comments. Forty-five days after this meeting,
McClellan AFB will transmit either a response to agency comments or a draft final
report for secondary and primary documents, respectively. A final document will be
transmitted 30 days after the draft final document is issued if no comments are made in
the draft final document.

A1.2.2 Site Characterization

Site characterization is the step within the investigation phase where
detailed site-specific remedial investigations are implemented for the purposes of
defining sources of contaminants, determining the nature and extent of contamination,
assessing the potential threat to human health, welfare, or the environment, and
providing data for developing and evaluating potential remedial alternatives. Figure
A1-4 presents a summary overview of the objectives, tasks, strategies, and deliverables
associated with this activity.

Since groundwater poses the greatest potential route of exposure to the
public, these inestigations address both the extent of groundwater contaminant migra-
tion and ttL- sources of contamination. This two-pronged approach allows control of
contaminant migration to pn ..tct off-base groundwater while the investigation of the
more cencentrated sources of contamination continue. The investigations form the basis
for long-term remedial actions.
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TR EATABI LITYRI/FS SITE INVESTIGATION

SCOPING *7 CHARACTERIZATION L NVE.IG ...

INITIAL SCREENING
&DEVELOPMENT

OF ALTERNATIVES

PURPOSES: * Identify sources of contamination
* Define the nature and extent of contamination (waste types, concentrations, distribution)
* Determine potential threats to human health, welfare, or the environment; identify needs

for Expedited Response Actions
* Provide data for developing and evaluating potential remedial alternatives

TA.KS o Implement sampling and analysis plans (field investigations)
* Refine RI/FS operable units for different pathways
* Refine remedial action goals

POTENTIAL e Initial screening and development of alternatives
eUBSEQUEEI * Treatability investigation

ACTIONS, * Expedited Response Action
* No further action

STRAIElS5 o Expedite additional detailed investigations of groundwater operable units in high priority areas.
* Plan Operable Unit Remedial Inve tigation
* Perform a detailed site characterization for all pathways after the initial screening

has been completed
* Streamline reporting efforts through the preparation of secondary documents as individual

tasks are completed for later inclusion In combined RI/FS Report(s)

DOCUMENTATION& * Prelimlnary Groundwater Operable Unit Remedial Investigation Report
* Groundwater Sampling and Analysis Program Data Summary Reports
* Operable Unit Remedial Investigation Sampling and Analysis Plan

Figure A1.4. Site Characterization.
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- The steps involved with site characterization are briefly described below.

1. Sampling and Analysis Plans

A Sampling and Analysis Plan (SAP), as described in Section
A1.2.1, initiates all formal site characterization activities. This plan
documents the characterization steps that will be taken and is a
primary document agreed to by McClellan AFB and the regulatory
agencies.

2. Preliminary Groundwater Operable Unit Remedial Investigation
(PGOURI)

The objective of the PGOURI is to collect data for the entire base
to allow characterization of the local hydrogeology. Specific
purposes of the PGOURI include developing a better understanding
of:

-- On- and off-base groundwater flow,

R -- R elationships betweensaturated zones,
-- E1 tent and migration of contaminated groundwater, and
-- Effects of on- and off-base pumping on contaminant migra-

tion.

The results of this assessment will help evaluate groundwater
impacts, refine groundwater operable units and remedial alterna-
tives in the RI/FS, and identify the type of groundwater modeling
needed to evaluate the effectiveness of remedial alternatives.

Should results of the PGOURI indicate the potential for
contaminated groundwater to migrate off base and threatea nearby
water supply wells, then a Groundwater Operable Unit Remedial
Investigation will be planned and implemented. This investigation
will define the extent of contamination, direction of migration, and
threats to city wells, and will evaluate the feasibility of initiating a
removal action to alleviate defined threats. A Groundwater
Operable Unit Remedial Investigation will be only a phase of a full-
scale remedial investigation.
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3. Operable Unit (OU) Remedial Investigation (RI)

The purpose of the OU RI is to identify the sources, nature, and
extent of contamination in the environmental media.

Phase I investigations will be the first investigation described
in RI SAPs prepared for the operable units. Operable Unit
B will be the first area subjected to Phase I investigations
because a contaminant plume is migrating off base from this
area. Phase I is a screening phase of data collection to
determine if contaminants are present in soils, to locate the
probable sources of contaminants and if present, to deter-
mine if contaminants have migrated to groundwater. If no
contaminants are detected above background levels in soils
at a site during Phase I, no further action will be taken at
the site. Samples of soil, groundwater, surface water, or soil
vapor will be selected for quantitative analyses in a certified
laboratory.

A soil gas investigation may be implemented prior to the
Phase I investigation to guide the collection of samples
during Phase I. This approach must be verified in the field
prior to general implementation. A detailed description of
soil gas sampling and analysis methods will be documented in
the respective RI SAPs.

Integral to the development of RI SAPs will be the selection
of data quality objectives which specify the quality of the
data required to support decisions during remedial response
activities as provided in the U.S. EPA guidance document,
Data Quality Objectives for Remedial Response Activities,
(March, 1987). In a three phase approach to conduct an RI
for each site in an Operable Unit, separate objectives are
required for each of the previous RI phases. Because the
level of detail and data quality needed will vary with the
decision to be made with the data, data quality objectives
will be established to meet the requirements of the decisions.
The general objectives and uses of data for each phase are
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listed in Table A-1. The five analytical levels and uses of the
data for each level is presented in Table A-2. Levels 1
through 3 will be used in the Phase 1 investigation; levesl 4
and 5 will be used in subsequent phases.

In addition to prioritizing sites for further investigation, data
from Phase I will be used to initiate Removal Actions (if
appropriate), or to support the determination for no further
action.

Integral.to the RI is the development of a conceptual site
model to provide an understanding of the sources of
contamination, migration pathways of contaminants, and
potential receptors. This activity will assist in identifying
sampling locations and also will assist to identify potential
remedial technologies.

Phase II investigations will be the principal data collection
phase of the RI. Site characterization will be planned for
each OU, beginning with OU B, and described in detail in
the RI SAD. Following completion of Phase I for a site, a
logical sampling decision protocol will be implemented to
complete characterization of the nature and extent of
contamination and to collect data to support selection and
design of cleanup alternatives. The sampling decision
protocol allows flexible decision making, based on field
conditions that meet established objectives and environ-
mental parameters. Data developed during Phase I will be
evaluated against criteria and may result in recommendations
for additional field sampling. The full site characterization
will include data from past investigations, and will be
performed in full conformance with CERCLA guidance. The
investigation will include characterization of contaminants in
soil, surface water, groundwater, and soil vapor. Sampling
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TABLE A-1. OVERALL OBJECTIVES AND USES OF DATA FOR EACH PHASE

Phase Objectives Data Uses

1 - Contaminant Source Identify sources of soil and groundwater Site characterization.
Identification contamination at suspected sites and confirm Identification of sources.

that no sources are present at sites without
contamination.

2 - Site Determine the magnitude and extent of Site characterization.
Characterization contamination at identified sites with known Evaluation of alternatives.

sources of contamination. Engineering design.
Health risk assessment.

3 - Remedial Identify remedial action alternatives and gather Evaluation of alternatives.
Alternative data to aid in evaluation of alternatives and Engineering design.
Evaluation selection of remedial action. Determination of cleanup

levels. Feasibility Study.
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TABLE A-2. SUMMARY OF ANALYTICAL LEVELS

Analytical
Level Description Data Uses

Level 1 Field screening or analyses using portable Health and safety monitoring.
instruments. Results are often not compound Site characterization.
specific and not quantitative, but results are
available in real-time.

Level 2 Field analyses using more sophisticated portable Site characterization.
analytical instruments, generally in a mobil Evaluation of alternatives.
laboratory on-site. Data generated are semi- Engineering design.
quantitative to quantitative and may be
compound specific.

Level 3 Analyses typically performed in an off-site Site characterization.
laboratory. Analvse g;:,,itaiiy uze CLP-type Evaluation of alternatives.
proceduret, but do not include the same level of Engineering design. Health
validation or documentation procedures required risk assessment.
for CLP Level 4 analysis.

Level 4 All analyses are performed in an off-site CLP Health risk assessment.
analytical laboratory following CLP protocols. Evaluation of alternatives.
Le,,el 4 is characterized by rigorous QA/QC Engineering design.
pie ,cols and documentation. It is typically
used for confirmation of lower level data, and to
obtain highly documented data.

Level 5 Analyses are generally non-standard methods. Health risk assessment
All analyses are performed in an off-site
laboratory which may or may not be a CLP
laboratory. Method development or method
modification may be required for specific
constituents or detection limits.

CLP Contract Laboratory Protocol
QA/QC = Quality Assurance/Quality Control
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and analysis of the environmental media (soil and ground-
water) will be performed to determine geotechnical, geologi-
cal, and hydrogeological properties. Data compiled in this
phase will be used for risk assessment, determination of
cleanup levels, and preliminary evaluation of remedial
alternatives. During this phase, appropriate Expedited
Response Actions may also be initiated.

- Phase III investigations will be conducted in the RI to allow
evaluation of remedial alternatives in the Feasibility Study.
If data from Phase II indicate that remediation is required at
a site to meet health risk or environmental objectives, data
collected in Phase III will be the basis for evaluating
remedial alternatives. Sampling soils, groundwater, and soil
gas for treatability studies, and aquifer testing will be
conducted in Phase III.

Status of site characterization activities is shown in Table A2-1.

A1.2.3 Initial Screening and Development of Alternatives

The purpose of the Initial Screening and Development of Alternatives task
is to identify potential remedial action alternatives and to narrow the list of remedial
action alternatives for detailed analysis. As is depicted in Figure Al-i, the Initial
Screening and Development of Alternatives is a part of the overall Feasibility Study.
Figure A1-5 presents a summary of the objectives, tasks, strategies, and deliverables
associated with this activity.

This task will begin during the planning of the site characterization task by
utilizing information gathered during the RI field investigations to identify and screen
candidate remedial technologies. The screening process will occur by comparing the
potential technologies against the Remedial Action objectives and technical
implementability. Those technologies that remain after screening will be assembled into
remedial alternatives. Remedial alternatives are formulated by combining technologies
to address all contaminant pathways and points of exposure. Once a list of remedial
action alternatives is developed, alternatives will be screened to eliminate those which
are an order of magnitude more costly than other acceptable alternatives or which have
adverse environmental impacts which preclude their use. Alternatives that satisfy the
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SITE TREATABILITY
CHARACTERIZATION INITIAL SCREENING -- P INVESTIGATION

____ _ -__ :I & DEVELOPMENT I -

RIIFS~~~ OFA T R AIE -- -- -- ---
RI/FS OF ALTERNATIVES DETAILED ANALYSIS

SCOPING ' OF ALTERNATIVESL----------

PURPOSES: 0 Identify potential remedial action alternatives

9 Narrow list of remedial action alternatives for detailed analysis

TASKSe. Refine/confirm location- and chemical-specfic ARARs developed in RIIFS scoping task

* Identify potentially applicable treatment technologies

* Identify containmentldisposal requirements for residual or unteated wastes

* Evaluateiscreen technologies

a Assemble suitable technologies into alternative remedial action scenarios

* Screen alternatives considering:
- Effectiveness

Implementability
-Cost

POTENTIAL * Treatability investigations
SUBSEQUENT

ACTIONSo o Detailed analysis of alternatives

o Expedied Response Actions

iIRAIES: o Perform screing of alternatives on an operable unit basis

* Perform screening on a proity basis: highest priority operable units and sites first

IOCMETAIOl e * lnitia Screening and Development of Alternatives Report Including:
-Documentation of ARARs
-Technologies and altematives considered
-Alternatives to be canded mrough subsequent evaluation

Figure A1-5. Initial Screening and Development of Alternatives.
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remedial response objectives and contribute substantially to the protection of public
health, welfare, and the environment ill be considered further. Alternatives may also
be added during this and remaining stages as a result of new technologies or new pro-
gram concerns.

Several potential subsequent actions are possible as a result of the Initial
Screening and Development of Alternatives task. These actions include:

* Initiation of expedited response actions;
• Treatability investigation(s); and
• Detailed analysis of alternatives.

The identification and initiation of expedited response actions is a
possibility throughout the McClellan AFB program. Based on this initial feasibility
evaluation, additional site characterization data or bench and pilot scale studies may be
needed before the feasibility evaluations can be completed.

For the screening phase, evaluations will be performed on an operable unit
basis. This and subsequent feasibility study activities will be performed on a priority
basis to ensure that any operable units %%hich pose the greatest threats to public health
and welfare are evaluated first. Potential candidates for priority treatment include those
operable units that present the greatest potential for off-base contaminant migration.

The Initial Screening and Development of Alternatives effort will be docu-

mented in two ways. First, the Remedial Technology Assessment (Radian, May 1988)
will be updated to reflect developments in remediation technologies. Second, appro-
priate groupings of remediation technologies will be recommended for further investiga-
tion in the Detailed Analysis of Alternatives, which is described in Section A1.2.5. The
groupings and their respective justification will be communicated to the regulatory
agencies in a letter from McClellan AFB. The Initial Screening and Development of
Alternatives, the Detailed Analysis of Alternatives. and preparation of the FS report
comprise the FS effort.

A1.2.4 Treatability Investigations

The purpose of treatability investigations is to obtain needed data to
support the evaluation of remedial alternati ,es. Figure A1-6 presents a summary of the
objectives, tasks, strategies, and deli~erables associated with this activity. In addition,
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r -. - - - -TREATABILITY I COMBINED I

INVESTIGATION 
ORTIS

DETAILED ANALYSIS L- REj

INITIAL SCREENING OF ALTERNATIVES
& DEVELOPMENT

OF ALTERNATIVES

PURPOSES: Seec from among tedmicafly feasible remed'ka atematves. e most at'-cdve.
based upon a consideration of the fouawing aiteria:
-Short.term effectiveness
- Lc-term effectiveness and permanence
-Reducdon of toxicity. mobility. or volume
- Impewnentibity
-Cost
- Safety
- CompiLince with ARARs
-Overall protecton of human healt and envirocnent
- Reguiatory agency acceptance
- CommnJrity acceptance

TASKS.- Evaluate parformanz. rerabity, implementa--ty and sase' features of sdeeced ai wma.,a-s

O 1 * Perform comparative Risk Assessment to dewrmine relative ipacts of atemaives
on pub5c heanh and the errironment

* Cost analyis

a Obtah community Vput

POTEIIAL 0 RIIFS Report

ACTION: 6 Expe&Wc Response Actions

STRlATEIE~L * tn!eg9a* Feau~tyj Study roust w~t sie dcarzaon. M~bsy isvegaon
and risk asesmnet resi in fe conbned RWFS Reports

4 Obtan acdve regtat7 agency -ovement aid review of te DeW Ar.Xys
of Ahlrnau Report

DOCUM EAIM 9 DeaWed An*=ys of Ahemam es Report

FIgure A1-7. Detailed Analyss of Alternative.
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SITE DETAILED ANALYSIS
CHARACTERIZATION TREATABILITY OF ALTERNATIVES

INITIAL SCREENING F - COMBINED
OF ALTERNATIVES , V G O.

I REPORT,.

PURPOSES: * Obtain data for detailed evaluaton of aJternatves

* Obtain furttw site characterization data as needed to
develop workable remedial technology designs

TASKS" * Conduct literature survey and document the need for bteatability testng

* Perform bench and pilot scale feasibility and treatability tests

* Collect site-specific field data

POTENTIAL 0 Detailed analysis of aitemaatves
SUBSEQUENT
ACTIONS: a Expedited Response Actions

S G* Closely track remedial technology developments during the progress of the RI program
to avoid unnecessary costs. duplication of othes treatability work, and schedule delays

* Emphasize the = of technologies that are zwa:-abe or can be designed to operate
in a modular or mobile fashion

DOCUMENTATION: e Treatability Study Workplan

* OAPP (Revised)

* Sanping and Analysis Plans (by sites)

* Treatabifty study reports (by tehnologies)

* Treatabilty study Health and Safety Plan

Figure A1-6. Treatability Investigation.
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TREATABILITY COMBINED
_ -INVESTIGATION RIiFS

________REPORTS

______ ______DETAILED ANALYSIS L- -------- I
INITIAL SCREENING OF ALTERNATIVES
& DEVELOPMENT

OF ALTERNATIVES

PURPSM Select from among technically feasible remeodil alternatives, the, most attractive.
based upon a consideration of Mhe following alitoia:
*Short-term effectiveness
-Long-term effectiveness and permanence
*Reduction of toxicity, mobility, or volume
- lrplernentablity
-Cost

-Safety

*Compliance with ARARs
-Overall protection of human health and environment
*Regulatory agency acceptance
*Community acceptance

TASKS: 0 Evaluate performance, reliability, Implemnentablity, and safet features of selected alternativas

0 Perform comparative Risk Assessment to determine relative kIpacts of alternatives
on public heath and thie environment

* Cost analys4s

a Obtailn community Input

POTENTIAL 0 RI/PS Report
SUBSEQUENT
AC11tN~l e Expeditea Response Actions

STRAEGIS: Integrate Feasibily Study resuls with at dhaaclerizaion, treebility Investigation,
and riskc eesment resuto In the combinied RI/PS Reports

Is Obtain active reguatory agency Involvement aid review of the Deeled Analysis
of Alternatives Report

DQCUMINAfL~ 9 Detailed Analysis of Aternatives; Report

Figure A1-7. Detailed Ana"y[* of Alternative&.
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tives, tasks, strategies, and deliverables associated with this activity. This task begins
after the completion of the Initial Screening and Development of Alternatives task. If
existing data are inadequate to support the detailed analysis, then additional information
may be collected during the treatability investigations. This final step in the alternatives
evaluation process involves an assessment of the selected alternatives with respect to the
following criteria:

* Short-term effectiveness;
• Long-term effectiveness and permanence;
• Reduction of toxicity, mobility, or volume;
• Implementability;
* Cost;
* Compliance with ARARs;
* Overall protection of human health and environment;
• Regulatory agency acceptance; and
* Community acceptance.

Those alternatives that remain after the initial screening will be subjected to a detailed
analysis and will aid in selecting the most cost-effective and technically acceptable alter-
native as required by the National Contingency Plan (NCP).

Several potential subsequent actions can occur after completion of the
Detailed Analysis of Alternatives. One of the possible actions is the identification and
initiation of an Expedited Response Action, which may involve removal, treatment, or
the implementation of an interim measure to mitigate the short-term impact of a con-
tamination problem.

Another potential subsequent action is the preparation of a Feasibility
Study Report which will summarize treatability investigations (if performed), and the
results/conclusions of the remedial alternatives evaluation.

The results of the Detailed Analysis of Alternatives task will be
documented in a report that will contain:

Descriptions of the combined technologies that make up each
remedial alternative;

* Control, storage, treatment and/or disposal requirements;
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Special engineering, safety, environmental, public health, and
welfare, or other considerations that affect the feasibility of each
alternative;

Operation, maintenance, and monitoring requirements, for the short
and long term;

Public health and/or environmental impacts associated with each
alternative; and

* Implementation schedule.

A follow-on Risk Assessment to the Health Risk Assessment (Section
A1.4) will be performed as part of the public h-alth and environmental impact assess-
ment in -this task. This follow-on=Risk Assessment will focus on reduction of risks- to
potential receptors-if various proposed remedial actions are implemented.

During the Detailed Analysis of Alternatives task, as in the initial
screening task, the evaluations will be performed on an operable unit basis and will
focus-first on those-operable units with the highest unmitigated risks. Regulatory agency
participation will be encouraged throughout this process.

A1.2.6 Remedial Investigation/Feasibility Study Report

The Remedial Investigation/Feasibility Study (RI/FS) report, a primary
document, summarizes the results of data collection and characterization activities and
the evaluation of the remedial alternatives. Figure A1-8 presents a summary of the
objectives, tasks, strategies, and deliverables associated Ni,.th this activity. The RI/FS
Reports will present the information obtained from the following activities:

* Site characterization investigations;

* Risk assessments;

Selection of Applicable or Relevant and Appropriate Requirements;
* and
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INVESTIGATION r !- - - -.......

RI/FS REPORTS SELECTION

OF ALTERNATIVES I  .,|.. .. ...

PUE2QSES 9 Present results of data collection and remedial alternatives evaluation

TASKS' * Summarizo site characterization data

* Present risk assessment results

* Finalize selection of ARARs

* Present remedial alternatives evaluation

* Obtain public comments

POTENTIAL * Expedited Response Actions
SUBS~EQUENT
ACTIONS, 0 Selection of a final remedy

* No further action

STRATIES: 0 Prepare RI/FS Reports for indMdual operable unit investigations

o Integrate Operable Unit RIIFS Reports into the final remedy

.DQOMENTAT1ONo a Draft and Final RI/FS Reports

* Public notice of availability of Final RIFS Reports

* Transcripts of public meetings

* Response to comments

Figure A1-8. RI/FS Reports.
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• Selection and evaluation of remedial alternatives.

The RI/FS Reports will summarize the results and present the interpreta-
tion of data collected during site characterization investigations. An RI/FS Report and
the associated secondary documents will be prepared for each operable unit investiga-
tion.

A basewide RI/FS Report may also be prepared. This document will
consider the accumulaticr- of a!l previous Operable Unit investigation results, reevaluate
whether previously conducted interim Expedited Response Actions and Operable Unit
actions will remain as part of the final remedy, and support the selection of a final
remedy.

After an Operable Unit RI/FS Report has been prepared, several subse-
quent actions, associated with decisions made in the Selection of Remedy task, are
possible:

Initiate Removal Actions;

Initiate Operable Unit Interim Actions;

Select a final remedy; or

Determine that no further action is appropriate either for individual
operable units or for specific sites within the operable units.

Removal actions (including time-critical and non-time-critical) or operable
unit (OU) interim or final actions may be initiated at any point in the CERCLA process.
Removal Actions and OU interim actions will be conducted in accordance with state
and federal laws and procedures.

The selection of a final remedy will be based upon data summarized in the
RI/FS Report. Final remedies may involve either a single operable unit or the overall
base (all operable units). Details on remedy selection are provided in the next section.
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COMBNED ELECIONREMEDIAL

RUFSREPOTS OREIVEDYDESIGN

PURPSES:* Select remedial action

0 Initiate necessary response actions and prepare doumentation
presenting the need for remedial action

TASKS, Select remedial action

* Prepare Decision Document(s) for recommendation of no further action

* Prepare Record of Decision(s)

* Prepare final site scores in accordance with Defense Priority Model (DPM)

PETIA~L 0 Remedia.l design
SUBEQEN
ACT2IOS 0 Expedited Response Action

* No furtheraction

STRAEGI~s * Identify and document the need for Expedited Response Actions and remedial actions
and initiate steps to perform the appropriate actions during thoe McClellan AFB program

6 Promote the use of removal actions to streamline cleanups

DOCUMENTAT1ON* @ Proposed plan

* Deciion Documnt

* Record of Decisli (ROD), including Responsiveoes Summary

o FinlDPM site sceres

Figure A1-9. Selection of ReMedy.
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A1.2.7 Selection of Remedy

The selection of a final remedy involves a number of activities performed
concurrent with and following the RI/FS report. Figure AI-9 presents a summary of
theobjectives, tasks, strategies, and deliverables associated with this activity. These
activities include:

* Proposed Plan;
* Responsiveness Summary; and
• Record of Decision.

Proposed Plan

The Proposed Plan is a required primary document in the 1AG, and is the
step in the process where the recommended rermedy is proposed. The Proposed Plan
will be prepared by McClellan AFB and will include:

A summary of the alternatives considered in the Detailed Analysis>0 of Alternatives task during the Feasibility Study;

A description of the preferred alternative; and

* The rationale for selecting the preferred alternative.

A Proposed Plan will be issued for public comment and may result in the
selection of an alternative other than the preferred alternative or may result in modifica-
tions to the preferred alternative. The Proposed Plan may address operable unit actions
or basewide initiatives, as appropriate. This document will be issued concurrently with
the RI/FS report.

Responsiveness Summary

At the end of the public comment period for the Proposed Plan, a
Responsiveness Summary will be prepared and included in the Record of Decision
(ROD) that receives concurrence from the agencies. The responsiveness summary will
present a complete summary of the significant comments received from the public along
with responses to the comments. Responsiveness summaries will be prepared for each

* Proposed Plan.
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Record of Decision (ROD)

Following the agency and public review of the Proposed Plan, an ROD
document will be prepared. The ROD is a primary document that provides a descrip-
tion of the rationale for selection of a remedy. It contains a detailed summary of site
conditions, the contaminants and their status, pathways for release, and alternatives con-
sidered for addressing the hazardous substances at the site. The ROD also provides
documentation required by CERCLA, as amended, and the NCP. An ROD will be
prepared following completion of the Proposed Plan for each response action. Records
of Decision also will be prepared for response actions which have already been
completed under the Air Force's IRP. These response actions include the installation of
the OU D Groundwater Extraction System, the Groundwater Treatment Plant, and the
Off-Base Residential Alternate Water Supply.

Several potential actions are possible after selection of the remedy. These
potential actions include, remedial design, initiation of an expedited response action, or
no further action for sites or operable units. If a remedial action alternative is selected
for an operable unit action, the evaluation proceeds to the first step in the cleanup
:phase, the remedial design.

A1.3 Implementation of Remedial Alternatives

The final phase of the McClellan AFB remedial program is the
implementation of the selected remedy for cleanup of a contaminated area. There are
three steps in this phase that involves the design and implementation of the chosen
cleanup method and post-construction activities. This section presents a discussion
about the application of expedited response actions in the McClellan AFB Remedial
Response Program, and is preceded by a detailed discussion of the Remedial Design
and Remedial Action phases and their relationship to each other.

A1.3.1 Remedial Design

Remedial design is the first major activity in the remedial response process
that shifts the focus from planning to actual cleanup. Remedial design typically begins
after completion of the Remedial Investigation/Feasibility Study and acceptance of the
recommended remedy as described in the Proposed Plan and Record of Decision.
Figure Al-10 presents a summary of the objectives, tasks, strategies, and deliverables
associated with this activity. The objective of the Remedial Design is to prepare a set of
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SELECTION L,] REMEDIAL mw ..+ REMEDIAL
"ACTIONOFEREMEDY DESIGN

* Prepare a plan to guide the remedial implementation process

* Prepare design specifications and bid documents

* Select remedial action contractor(s)

TASKS:. Revise community relations plan. as necessary

* Conduct pilot scale testing, as necessary

* Prepare design speifications. and bid documents

9 Solicit and evaluate bids, select contractor(s), and award contract(s)

POTENTIAL * Remedal acdon

ACTIONS:" * Monitoring

* Prepare a comprehensive work plan for the remedial design and remedial action

phases early in the remedial design process

* Implement the remedial program, as appropriate. on an operable unit by operable unit basis

* Complete the remedial design and ensure continuity in the remedial action phase
by providing design reviews during construction

DOCUMENTAON: 9 Design specifications and bid documents

* Remedial design and remedial action work plans

* Revzed conmunity relations pl (If needed)

Figure A1-10. Remedial Design.
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final plans and design specifications for the selected remedial alternative. Utilizing
these design documents, a bid package is prepared and released. A contractor is then
selected through a competitive bidding process.

In general, the preparation of the remedial design will involve the follow-
ing activities:

* Prepare Remedial Action Work Plan;
* Revise Community Relations Plan, as necessary;
* Conduct pilot scale testing, as necessary;
* Perform property and field surveying;
• Prepare preliminary design;
- Prepare final design; and
* Establish project schedule.

The Remedial Action Work Plan will serve as a management tool for
activities conducted during the Remedial Design and Eemedial Action tasks. This Work
Plan will be updated annually as new dat. are obtained du. ing design and implementa-
tion of response actions and ongoing RI/FS activities. The Remedial Action Work Plan, V
the Community Relations Plan re,,ision (if necessary), and the final remedial design
package are deliverables that will receive review and comment.

The final remedial design will include the final design plans and specifica-
tions, site description with maps, performance expectations, general operation and
maintenance requirements, health and safety requirements, and construction cost esti-
mates and project schedules.

Remedial designs developed under the Air Force's Installation Restoration
Program that have been completed are shown in Table A2-3. These remedial alterna-
tives have been constructed 4nd have planned Operations and Maintenance procedures.

A1.3.2 Remedial Action

Remedial Action is the construction phase of the cleanup and must begin
within 15 months of the completion of the ROD. Figure AI-ll presents a summary of
the objectives, tasks, strategies, and deliverables associated with this activity. Successful
management of the construction includes protection of public health and the environ-
ment during construction activities. Several potential actions are possible during and
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REMEIALREMEIALPOST-REMEDIAL j
DESIN AC IONACTION ACTIVITIES

PURPO SES: . Consbtuct, operate. and maintain the selectted response action

TASKS: * Construction management

e Project Quality Assurance

-prton of facilite

. Heath and Safety Mnitoring

POTENTIAL *1 Expedited Response Actions
SUBSEQUENT
ACTIONS: * Post-remedial action monitorin and maintennc

STRATEGY: * Construct the selected remedial actio while protectng' Wes and
the pu~bic from potential impacts

DOCUMENTATION: e Site health and safezy plan

a Oocurmentation of wrk performed, equipmnen insmWled site viorlapr and visit;okgs.
compliance with site health and safety plan, and compliance with ONOQC protocols

a Preparation of "as45uilr drawings

F gure A11-il. Remedial Action.
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after completion of the remedial action. Emergency situations or site conditions requir-
ing quick response to releases or threatened releases of hazardous substances could be
needed during the construction or implementation of the remedial alternative. In addi-
tion, upon completion of the remedia! action, post-remedial action activities are per-
formed.

Deliverables associated with the Remedial Action task include:

* Site Health and Safety plan;

Documentation of work performed, equipment installed, site worker
and visitor logs, compliance with site Health and Safety Plan, and
QA/QC protocols; and

* Preparation of "As-Built' drawings.

Revisions to the final design drawings will be made to reflect the actual
constructed design and a set of "As-Built" drawings will be prepared. The preparation
and submittal of daily project records including site &orker and visitor logs will be main-
tained and compiled.

Before implementation of the remedial action begins, an approved Site
Health and Safety Plan will be developed. The Site Health and Safety Plan will
describe the monitoring program designed to protect on-site workers and the public
from releases from the site during the cleanup. The McClellan AFB Health and Safety
Plan (Radian, September 1989) will provide some of the technical basis for the Site
Health and Safety Plan used for remedial actions. Remedial actions implemented under
the Air Force's Installation Restoration Program that have been completed or are
underway are shown in Table A2-3.

A1.3.3 Removal Actions and Operable Unit Interim Actions

Removal actions and Operable Unit (OU) Interim Actions are performed

to stabilize a site, prevent further degredation, or achieve risk reduction. Removal
actions and OU interim actions can be identified and implemented any time throughout
the CERCLA process. The relationship bet%%een removal actions and OU interim

.
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actions and the normal CERCLA process for identifying, investigating, and remediating
contamination is presented in Figure A1-12.

Removal actions involve the isolation or elimination of contamination or
an exp-sure pathway in response to a threat to public health or the environment.
Removal actions can be either time-critical or non-time critical actions, but in either
case, the process of implementing the removal does not follow all the steps that are part
of the normal RI/FS process. Time-critical removal actions are emergencies requiring
immediate response. Non-timt critical removal actions do not require the immediate
response of time-critical removal actions, but are actions that should be performed on a
timely basis. McClellan AFB has conducted several non-time-critical removal actions.

Removal actions follow an abbreviated version of the RI/FS process and are
implemented to achieve site stabilization, risk reduction and to prevent further
degredation. A list of McClellan AFB removal actions which are already implemented
is presented in Table 3-2.

Removal actions and OU actions can be either interim remedies or final
remedies. An interim remedy is implemened to reduce short-term environmental or

public health impacts and may not represent a long-term remedy. Removal actions that
provide more permanent protection and emphasize alternative treatment tech~nologies
will generally be preferred. Operable unit interim and removal actions will be
reassessed during the appropriate operable unit RI/FS evaluations, within ROD
documentation, and during the final -(basewide) RI/FS when any final remedial actions
are selected. Appropriate deliverables will be prepared during the identification,
investigation, and implementation phases of OU interim and removal actions.

A final removal action or OU action is part of the final (basewide)
remedy. McClellan AFB has completed several Removal actions and OU interim
actions that are considered part of the final remedy. Final remedies are so noted in
Table A2-2.

Regulatory agencies and the public will be notified whenever removal
action or OU interim actions are proposed. All removal actions and OU interim actions
will be supported by appropriate documentation. An Action Memorandum will be
transmitted to the agencies within 45 days following completion of a time-critical
removal. For non-time critical removals, McClellan AFB will prepare an Engineering
Evaluation/Cost Analysis and an Action Memorandum. This information will be trans-
mitted to the agencies 45 days before the removal action begins. As actions are
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implemented, progress reports will be prepared to keep regulatory agencies and the
public informed as to the progress of the removal action. For OU interim actions,

McClellan AFB will prepare focussed Feasibility Studies and Record of Decisions.

Several removal-type actions were initiated by McClellan AFB prior to
passage of the SARA in 1986. The activities were in accordance with the spirit of
CERCLA and are listed under Removal Action in Table A2-2.

Action Memorandum

An Action Memorandum (AM) is similar to a Record of Decision, but
has a more limited purpose and application. An AM will present a description of site
location and history; current site status; site conditions including soils, groundwater, sur-
face water, potential receptors, risk assessment (if prepared); a discussion of the alterna-
tives evaluated; and a rationale that is consistent to the extent practicable with ARARs.

Operable Unit Remedial Actions

* Several remedial-type actions were initiated by McClellan AFB prior to
passage of SARA in 1986. These activities were in accordance with the spirit of

CERCLA, and are listed under Operable Units in Table A2-3.

A1.3.4 Additional Removal Programs

There are several other removal programs that are of importance to the
overall program at McClellan AFB. These are briefly described below.

McClellan AFB Underground Storage Tank Program--The
McClellan AFB Underground Storage Tank (UST) Program is
responsible for the monitoring, testing, and remediation of under-
ground storage tanks in accordance with federal and state laws.
The program is currently managing 76 operating tanks and has
investigated nonoperating tanks. No tanks were found at 37

potential tank locations. Past underground storage tank

remediation activities have included:

Removal of 32 USTs during the period June 1985 to June
1988; and;
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Removal of 27 USTs during the period June 1988 to present.

The current McClellan AFB UST Program has scheduled plans for
remediating 36 USTs in 1990, 16 in 1991, and for replacing Tank
Farm No. 3 with an aboveground storage facility.

McClellan AFB Soils Management Program--As a result of past
investigations, McClellan AFB recognizes that areas of contami-
nated soil beyond those areas currently planned for investigation
may exist within the confines of the base. As a result, McClellan
AFB has developed a Soils Management Program to proactively
identify and prudently manage potentially contaminated soils.

A prime motivation for the development of this plan was the
recognition that CERCLA/SARA was not intended to address such
an active site as McClellan AFB and its 2,952 acres. In addition, it
was recognized that there is an absence of soil cleanup standards
for many chemicals and that the interface of CERCLA and RCRA
complicates the contaminated soil issues.

The objectives of this program are: (1) to ensure that contaminated
soil is identified early enough during ongoing base activities (i.e.,
construction, repairs, maintenance efforts); and (2) to ensure that
contaminated soil, once it is identified, is prudently managed in
accordance with federal and state requirements and in a way that
minimizes the effect to ongoing base operations.

This plan will also be implemented in a two-phased approach. In
the Interim Period (first phase), this plan may require some
temporary storage of contaminated soils if Land Disposal Restric-
tions (LDR) prohibit off-site disposal or if the cost.effectiveness of
off-site soil treatment can only be accomplished with certain
volumes of contaminated soil. However, in the Long-Term (second
phase), particularly with the phase-in of the LDRs for CERCLA
wastes and as RI/FS studies and proposed remedial actions for the
base progress, there will be a need to develop on-site soil treatment
capability. This plan is set up to ensure that as the objectives of
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this plan are implemented, both in the interim and long-term, it will
be accomplished in1 coordination with all interested parties so that
all the applicable requirements are incorporated into this plan, both
now and in the future.

The full McClellan AFB Soils Management Program is included as
Appendix B. It is submitted annually for agency review and
comments in accordance with IAG requirements, so a common
understanding will be developed among all parties as to how
McClellan AFB will identify and manage potentially contaminated
soil.

A1.3.5 Post-Remedial Action Activities

Figure A1-13 presents a summary of the objectives, tasks, strategies, and
deliverables- associated with post-remedial action activities. Post-remedial - tions
include those activities that are performed after the remedial action phase is completed.
Some of these actions include:

* Operation and Maintenance of the remedial facilities;

Monitoring of remedial action performance compared to design
specifications;

Monitoring of remediation performance and compliance with pre-
determined remedial response goals; and

* Removing a site from the National Priorities List.

Collectively, these activities are designed to ensure that the action is
successfully implemented. Operation and maintenance activities are ongoing and will
continue for the McClellan AFB remedial actions listed in Table A2-1.

A periodic review of remedial actions, at least every five years after the
initiation of the remedial action, is required as long as hazardous substances, pollutants,
or contaminants that may pose a threat to huma-i health or the environment remain at
the site. If it is determined during a five-year review that Lhe remedial action no longer
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REMEDIAL POST-REMEDIAL
ACTION ACTION ACTIVITIES

- O Ensure compliance with remedial response goals

* Operate and maintain equipment used in ongoing treatment
or monitoring programs

o Prepare operation and maintenance plans

o Monitoring of remedial action conformance to design specifications

* Periodic review of remedial response goals and remedial action
compliance with goals

POTENTIAL * Reinitiation of response action, if necessary
SUBSEQUENT

ACTIONS * Monitoring

STRATIES: Perform post.remedial action activities first for completed expedited
response actions

e Perform post-remedial action activities as required for future expedited
response actions and remedial actions

DOCUMENTATION: * Operation and Maintenance Plans

@ Compliance reports

* Five-Yea' Review

* Procedures to take a site off the list (NPL sites)
- Publish formal notice of removing a site from the list

Figure A1-13. Post-Remedial Ac4.1on Activities.
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protects human health and the environment, further remedial actions will be considered.

Deliverables associated with post-remedial actions include:

* Compliance review reports;
* Five-Year Revisions; and
* Notices of taking the facility off -the National Priorities List.

Taking a site off the list is appropriate for National Priority List (NPL)
sites and would apply to the McClellan AFB facility. The McClellan AFB facility can
be removed from the U.S. EPA National Priorities List when the final (basewide)
remedy has been completed or if no further remedial actions are shown to be necessary.
Procedures for taking a facility off the list include the following:

Notice of intent to take a facility off the list in local publications
and in the Federal Register (include a 30-day comment period); and

Publication of the formal declaration of removal from the National
* Priorities List.

A1.4 Risk Assessment

The Risk Assessment process provides an evaluation of the potential threat
to human health and the environment in the absence of any remedial action. It will pro-
vide a basis for determining whether or not a remedial action is necessary, the justifica-
tion for performing remedial action, and also the reduction in risk to potential receptors
if various proposed remedial actions are implemented.

During the Initial Screening and Development of Alternatives, remedial
response objectives will be established based on the baseline risk assessment and the
identification of ARARs. Remedial response objectives will be developed to specify
contaminants and media of interest, exposure pathways, and remediation goals that
permit a range of treatment and containment alternatives to be evaluated.

During the Detailed Analysis of Alternatives, a more detailed assessment
of risk will be performed. This assessment will reevaluate indicator chemicals, identify
potential exposure pathways, determine target concentrations at human exposure points,
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estimate target release rates, assess chronic risk for noncarcinogens, and assess potential
short-term health effects of each remedial alternative.

Guidance documents consulted in determining the protocol include the
U.S. EPA Superfund Public Health Evaluation Manual (1986) and Exposure Assessment
Manual (1986), the California DHS Site Mitigation Decision Tree Manual (1986), U.S.
EPA health risk assessments guidelines, as published in the Federal Register (1986), and
U.S. EPA Methods for Assessing Exposure to Chemical Substances (1985). Most recently
the U.S. EPA document Risk Assessment Guidance for Superfind, Human Health Evalua-
tion Manual Part A (Interim Final) (1989) has been utilized to update the risk
assessment effort.

Data developed from a risk assessment may support a Natural Resource
Damage Assessment (NRDA). An NRDA is a separate process performed in parallel to
the RI/FS process-which involves claims for the cost of "restoring, rehabilitating, replac-
ing, or acquiring the equivalent of natural resources injured as a result of the release of
a hazardous substance." An NRDA will be performed during the detailed evaluation of
remedial alternatives in the FS. Activities under an NRDA include identifying damage
to natural -resources, determining if pathways exist from source areas to potenti-l.ly
affected resources, quantitation of the extent of damage and potential for recovery of
the resource, and development of a plan to restore the resource. Natural resources are
broadly defined, including land, fish, wildlife, biota, air, water, groundwater, and drinking
water supplies. A Preliminary Natural Resources Survey conducted for McClellan AFB
in August 1987 by the U.S. Fish and Wildlife Service found that releases from the site
have not affected any lands, minerals, water, endangered or threatened species,
anadromous fish, or Native American resources managed or protected by the Depart-
ment of the Interior.
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APPENDIX A2

Confirmed Sites and Potential Release Locations
Inventory and Status
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-A20 CONFIRMED SITES AND POTENTIAL RELEASE LOCATIONS
INVENTORY AND STATUS

The following two tables list all known Confirmed Sites (CSs) and Potential
Release Locations (PPLs) and graphically depict the status of each. These tables will
be-updated annually. Changes to the overall number of CSs and PRLs and status of
CSs and PRLs are tabulated at the end of Table A2-1. Table A2-2 provides a more
detailed status and shows progress toward cleanup in the CSs and PRLs.
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*. EPA Comment #2 January 1991: Section 2.1 CERCLA Process, page 2-3.

Comment: The CCW correctly describes an IRA as an action between a removal
and remedial action however, the duration of the action itself is also an
important criteria which determines the classification of an action. A
removal action by statute is limited by a one year, two million dollar
limit a.-d EPA uses the definition to define the difference between
removal and remedial actions.

An "IRA" is operable unit or interim action operable unit. An interim
action operable unit is an early action taken under remedial authority to
stabilize a site, prevent further degradation or achieve risk reduction.
The interim action operable unit concept allows for early action or
actions to be implemented in phases. The need for early action or
phasing must be carefully balanced against the need to characterize a
site an analyze alternative remedial approaches.

The operable unit approach conceptually allows for cleanup to be
achieved quicker when viewed from a basewide perspective. However,
as stated in the CCW, an IRA action by itself is not considered a
cleanup action but is used to stabilize a situation. The use of the term
IRA to provide a quicker cleanup is misleading and should be clarified.

Response: Text changes are presented on redline strikeout pages 2-3 and 2-4 to
reflect information suggested in this comment and to use terms more
consistent with the 1990 NCP. In addition, the Air Force authority for
conducting removal actions is discussed.

Icw-rsp-pgs/062091/jlh
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* Screening and conducting detailed analyses of cleanup alternatives
for the contaminated area; and

Presenting the investigation results and the recommended cleanup
remedy in a Remedial Investigation/Feasibility Study (RI/FS)
report for agency and public review.

Detailed discussions about each of these steps and their relationships to
one another are presented in Appendix Al, Section A1.2.

Clean up is the third phase of the CERCLA process in which the selected
remedy for cleanup of a contaminated area is implemented. As shown in Figure 2-1,
there are three steps in this phase involving the design and implementation of the
chosen cleanup method as well as post-cleanup monitoring activities. Detailed discus-
sions-about each of these steps and their relationships to one another are presentd in
Appendix Al, Section A1.3.

In addition to remedial actions that would typically apply to an operable
unit or a major subdivision thereof, removal actions and/or operable unit (OU) interim
actions will address a limited area, volume, or zone of potentially contaminated media.
Such actions would be implemented at sites where warranted. Removal actions and OU
interim actions follow an abbreviated version of the remedial action process and are
implemented anytime throughout the CERCLA process to stabilize a site, prevent
further degradation, or achieve risk reduction. Removal actions and OU interim actions
will be reevaluated as part of the Operable Unit Record of Decision (ROD). A
detailed discussion of removal, OU interim actions, and remedial actions is presented in
Appendix Al, Section A1.3.3.

U.S. Environmental Protection Agency policy, as presented in 40 CFR
300.415(b)(4)(ii)(B)(5) limits fund-financed removal actions to a one-year time limit and,
$2 million limit. The McClellan AFB removal actions are not considered fund-financed
removal actions or abatement actions ordered under 42 USC Sec. 9606 (CERCLA
Sec.106). Instead, the Air Force removal actions are being conducted pursuant to the
presidential authority delegated in CERCLA Section 104 and are financed under the
Defense Environmental Restoration Program (DERP 10 USC Secs. 2701 et. seq.).

A key aspect of the CERCLA process is to communicate with the
surrounding community and involve local citizens in the remedial and removal actions.

2-3
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EPA Comment #3 January 1991: Section 3.2.1, Remedial Actions, page 3-15.

Comment: This section does not identify two of the key approaches for phased
sample collection activities that are described in EPA data quality
objectives guidance documents. The text explaining Phase I and Phase
II RI activities should be clarified and expanded to include a discussion
of (1) the development of a conceptual understanding (model) of the
site based on the evaluation of previously collected data (including the
soil gas surveys identified) and (2) the process of identifying the type,
quality, and quantity of data that will be collected during phase II to
support decisions regarding remedial response alternatives.

Response: Text changes are presented on redline strikeout pages 3-12, 3-15, and
Tables 3-5 and 3-6 have been added.

ccw-rsp-pgs/O62091/jlh



RADIAN
CORPORATION

investigation at each potential release location will be performed in phases. The scope
of work for multi-phase investigations will be developed in RI SAPs prepared for each
operable ilnt. Operable Unit B will be the first area subjected to phased investigations.
Integral to the development of RI SAPs will be the selection of data quality objectives
that specify the quality of the data required to support decisions during remedial
response activities as provided in the U.S. EPA guidance document, Data Quality
Objectives for Remedial Response Activities, (March, 1987). In a three-phase approach to
conduct an RI for each site in z -i Operable Unit, separate objectives are required for
each phase. The objectives for each subsequent RI phase will build upon the results of
the previous RI phases. Because the level of detail and data quality needed will vary
with the decision to be made with the data, data quality objectives will be established to
meet the requirements of the decisions. The general objectives and uses of data for
each phase are listed in Table 3-5. The five analytical levels and uses of the data for
each level is presented in Table 3-6. Levels 1 through 3 will be used in the Phase 1
investigation; levels 4 and 5 will be used in subsequent phases. The first phase of the
RI is a screening phase to determine if contaminants are present in soils, to locate the
probable sources of contaminants and if present, to determine if contaminants have
migrated to groundwater.

A soil gas investigation will be implemented first in the Phase I
investigation to target areas for the collection of soil, soil gas, and groundwater samples
during later Phase I activities. A detailed description of soil gas sampling and analysis
methods will be documented in the respective RI SAPs for each OU.

Phase II investigations will be conducted after the Phase I effort is
completed and represents the principal data collection phase of the RI. If the
evaluation of the Phase I data indicates that contaminants are present, a complete
characterization of the nature and extent of contamination will be conducted. The full
site characterization will include data from past investigations, and will be performed in
conformance with CERCLA guidance. The investigation will use an integrated
approach, including characterization of contaminants in soil, surface water, groundwater,
and soil vapor. This phase will implement a decision making protocol to assist in
developing sampling and analysis efforts. Decisions made in the Phase II will be based
on the adequacy of the data to determine health risk assessment and the need for
remediation. During this phase, appropriate removal actions may also be initiated.

3-15
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* EPA Comment #4 January 1991: Section 3.2.2, Expedited Response Actions (ERAs),
page 3-17.

Comment: The comment number one Section 2.1, CERCLA Process, page 2-3
applies to this section.

Response: Text changes are presented on redline strikeout pages 3-18, 3-19, 3-20,

and 3-21 as suggested.

ccw-rsp-pgs/062091/jlh
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TABLE 3-6. SUMMARY OF ANALYTICAL LEVELS

Analytical
Level Description Data Uses

Level 1 Field screening or analyses using portable Health and safety monitoring.
instruments. Results are often not compound Site characterization.
specific and not quantitative, but results are
available in real-time.

Level 2 Field analyses using more sophisticated portable Site characterization.
analytical instruments, generally in a mobil Evaluation of alternatives.
laboratory on site. Data generated are semi- Engineering design.
quantitative to quantitative and may be
compound specific.

Level 3 Analyses typically performed in an off-site Site characterization.
laboratory. Analyses generally use CLP-type Evaluation of alternatives.
procedures, but do not include the same level of Engineering design. Health
validation or documentation procedures required risk assessment.
for CLP Level 4 analysis.

Level 4 All analyses are performed in an off-site CLP Health risk assessment.
analytical laboratory following CLP protocols. Evaluation of alternatives.
Level 4 is characterized by rigorous QA/QC Engineering design.
protocols and documentation. It is typically
used for confirmation of lower level data, and to
obtain highly documented data.

Level 5 Analyses are generally non-standard methods. Health risk assessment
All analyses are performed in an off-site
laboratory which may or may not be a CLP
laboratory. Method development or method
modification may be required for specific
constituents or detection limits.

CLP = Contract Laboratory Protocol
QA/QC = Quality Assurance/Quality Control

3-17
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* EPA Comment #5 January 1991: Section 3.2.2, Expedited Response Actions, page 3-18.

Comment: The sentence which states that "ERAs can be used to support ongoing
defense mission land use needs." must be in accordance with the NCP
and applicable U.S. EPA guidance. The prioritization of a site for early
action as an "ERA" for land use is not recognized by the NCP and
should be deleted from the CCW. Enclosed, a U.S. EPA letter dated
March 7, 1991 to Major General Pavich concerning Base
Closure/Reutilization delineates options available for implementing
actions.

Response: Text changes are presented on redline strikeout page 3-21 that clarify
how base land use needs will be addressed during the McClellan AFB
Remedial Response Program.

ccw-rsp-pgs/062091/jih
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Concurrent with Phase I and Phase II activities, Phase III investigations
will be conducted in the RI to allow evaluation of remedial alternatives in the Feasibility
Study. If data from Phase II indicate that remediation is required at a site to meet
health risk or environmental objectives, further data will be collected and become the
basis for selection and design of cleanup alternatives. Sampling of soils, groundwater,
and soil gas for treatability studies may also be conducted. Aquifer testing will be
conducted to obtain groundwater data needed to evaluate and select remedial
alternatives. None of these investigations have been identified to date for specific sites
within any operable unit. However, a soil treatability study has been identified to assist
in the development of treatment methods for contaminated soil that may be found
during the RIs that may be applicable to soils in any OU.

Implementation of Remedial Alternatives

This activity results in the evaluation and selection of cleanup remedies. It
follows and utilizes information provided by the identification and investigation efforts.
The remedy selection activity would result in preparation of several LAG documents
including:

* Remedial Investigations/Feasibility Study (RI/FS);
• Proposed Plan;
* Record of Decision (ROD); and
* Remedial Design/Remedial Action.

The remedy selection substrategies for an OU will include:

* Preparing combined RI/FS Reports for individual operable units;

* Selecting remedies for PRLs or groups of PRLs within operable
units; and

Providing active regulatory agency involvement during the remedy
selection activity.

As shown in the IAG schedule, an RI/FS Report will be prepared for each
of the OUs. The RI/FS Report and subsequent remedy selection activities will be
completed for operable units in the order of their priority to ensure that operable units
that pose the greatest threats to public health and welfare are evaluated first. The

3-18
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K . EPA Comment #6 January 1991: Appendix Al.

Comment: Terminology changes to the text based upon the aforementioned
comments should also be incorporated in this section.

Response: Text has been revised as suggested.

ccw-rsp-pgs/062091/jlh
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* DHS Comment #1 March 22, 1991: Page 1-5, paragraph 2.

-Comment: That paragraph states that 12 preliminary groundwater operable units
(OUs) have been designated at McClellan AFB. Figure 1-2 indicates
only 8 OUs.

Response: The text has been revised to indicate eight preliminary groundwater

operable units on redline strikeout page 1-5.

ccw-rsp-pgs/062091/jlh
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enters McClellan AFB from the east, merges with several tributaries, and exits to the
west.

The soil and groundwater contamination currently existing at McClellan
AFB is primarily the result of chemical releases from:

Land disposal facilities. Disposal occurred via burial of hazardous
substances in unlined pits primarily along the western edge of the
base. This practice has been discontinued, and wastes are now
disposed of at an approved California Class I facility or discharged
to the on-base Industrial Wastewater Treatment Plant (IWTP).

Spills and discharges. In the course of various industrial activities,
accidental discharges of hazardous substances onto the ground have
occurred.

Leaks. Leakage from sumps, underground storage tanks, the Indus-
trial Wastewater Line (IWL), and disposal ponds have occurred.

To date, McClellan AFB has identified 170 waste sites and potential
release locations (PRLs) that warrant investigation. Five sites and PRLs have been
shown to require no further action; these sites and PRLs, identified in Appendix A2,
occur within 8 preliminary groundwater operable units (OUs) that have been designated
for the purpose of managing subsequent investigations and appropriate response actions.
These OUs are shown in Figure 1-2. The Operable Unit designation has now replaced
the earlier "Area' designation when referring to specific portions of the base.

A more detailed discussion of the environmental conditions of McClellan
AFB, equivalent to a Conceptual Site Model for McClellan AFB, can be found in
Sections 2.0 and 3.0 of the Preliminary Groundwater Operable Unit Remedial
Investigation Sampling and Analysis Plan (Radian, 1989).

1.2 Parties to the Interagency Agreement

The parties to the IAG are the U.S. EPA, the Air Force, and the State of
California. The terms of the IAG apply to and are binding upon all three parties.

0
1-5
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DHS Comment #4 March 22, 1991: Page A1-46, Paragraph 2,

Comment: That paragraph should indicate that the Soils Management Plan will be
updated and submitted for agency review annually. The following
modification to the second sentence should be made: "It is submitted
annually for agency review..."

Response: The text change on redline strikeout page A1-49 has been revised as
suggested.

ccw-rsp-pgs/062091/jlh
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actions and the normal CERCLA process for identifying, investigating, and remediating 0
contamination is presented in Figure Al-12.

Removal actions involve the isolation or elimination of contamination or
an exposure pathway in response to a threat to public health or the environment.
Removal actions can be either time-critical or non-time critical actions, but in either
case, the process of implementing the removal does not follow all the steps that are part
of the normal RI/FS process. Time-critical removal actions are emergencies requiring
immediate response. Non-time critical removal actions do not require the immediate
response of time-critical removal actions, but are actions that should be performed on a
timely basis. McClellan AFB has conducted several non-time-critical removal actions.
Removal actions follow an abbreviated version of the RI/FS process and are
implemented to achieve site stabilization, risk reduction and to prevent further
degredation. A list of McClellan AFB removal actions which are already implemented
is presented in Table 3-2.

Removal actions and OU actions can be either interim remedies or final
remedies. An interim remedy is implemented to reduce short-term environmental or
public health impacts and may not represent a long-term remedy. Removal actions that
provide more permanent protection and emphasize alternative treatment technologies
will generally be preferred. Operable unit interim and removal actions will be
reassessed during the appropriate operable unit RI/FS evaluations, within ROD
documentation, and during the final (basewide) RI/FS when any final remedial actions
are selected. Appropriate deliverables will be prepared during the identification,
investigation, and implementation phases of OU interim and removal actions.

A final removal action or OU action is part of the final (basewide)
remedy. McClellan AFB has completed several Removal actions and OU interim
actions that are considered part of the final remedy. Final remedies are so noted in
Table A2-2.

Regulatory agencies and the public will be notified whenever removal
action or OU interim actions are proposed. All removal actions and OU interim actions
will be supported by appropriate documentation. An Action Memorandum will be
transmitted to the agencies within 45 days following completion of a time-critical
removal. For non-time critical removals, McClellan AFB will prepare an Engineering
Evaluation/Cost Analysis and an Action Memorandum. This information will be trans-
mitted to the agencies 45 days before the removal action begins. As actions are

A1-46
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DHS Comment #5 March 22, 1991: Page A1-46, Last Bullet.

Comment: That bullet should clearly identify that the National Priorities List is "the
list" in question. This comment also applies to the third and fifth bullets
on page A1-46 (see page A1-48).

Response: Text changes on redline strikeout page Al-51 have been revised as
suggested.

ccm-rsp.pg3/062091/'jh
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protects human health and the environment, further remedial actions will be considered.

Deliverables associated with post-remedial actions include:

* Compliance review reports;
* Five-Year Revisions; and
* Notices of taking the facility off the National Priorities Llist.

Takdng a site off the list is appropriate for National Priority List (NPL)
sites and would apply to the McClellan AFB facility. The McCltan AFB facility can
be removed from the U.S. EPA National Priorities List when the final (basewide)
remedy has been completed or if no further remedial actions are shown to be necessary.
Procedures for taking a facility off the list include the following:

Notice of intent to take a facility off the list in local publications
and in the Federal Register (include a 30-day comment period); and

Publication of the formal declaration of removal from the National
Priorities List.

A1.4 Risk Assessment

The Risk Assessment process provides an evaluation of the potential threat
to human health and the environment in the absence of any rem.uial action. It will pro-
vide a basis for determining whether or not a remedial action is necessary, the justifica-
tion for performing remedial action, and also the reduction in risk to potential receptors
if various proposed remedial actions are implemented.

During the Initial Screening and Development of Alternatives, remedial
response o'jectives will be established based on the baseline risk assessment and the
identification of ARARs. Remedial response objectives will be developed to specify
contaminants and media of interest, exposure nathways, and remediation goals that
per.miit a range of treatment and containment alternatives to be evaluated.

During the Detailed Analysis of Alternatives, a more detailed assessment
of risk will be performed. This assessment will reevaluate indicator chemicals, identify
potential exposure pathways, determine target concentrations at human exposure points,

Al-51
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DHS Comment #6 March 22, 1991: Soils Management Program

Comment: The Soils Management Program (SMP) should be dated in order to
identify which version of the SMP is being referenced.

Response: The cover page of the Soils Management Program has been revised as
suggested.

ccw-rsp-pgs/062091/jlh
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DHS Comment #7 March 22, 1991: Soils Management Program

Comment: The SMP report information should be specified and should include, but
not be limited to: (1) the capacity of the soils holding area, (2) the
percentage of the capacity that is in use, and (3) proposals for capacity
expansion or reduction of soils in storage, if the capacity is being
exceeded.

Response: (No text has been prepared as of the time this package was submitted.
It is our understanding that the McClellan AFB EMR shall prepare
specific responses to SMP issues.)

ccw-rsp-pgs/062091/jlih
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DHS Comment #8 March 22, 1991: Soils Management Program

Comment: The Department will comment in detail in the SMP once possible
changes, as specified in Section 3.3.4, are submitted for review.

Response: Comment noted.

ccw-rsp-pgs/062091/jih
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* DHS Comment #2 March 22, 1991: Page 3-21, Section 3.3.1, Remedial Actions.

Comment: That section proposes to submit documents as separate items, as
opposed to the previous recommendation of one comprehensive
document. The Department has no objection to that proposal.

Response: Comment noted.

ccw-rsp-pgs/062091/jlh
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implemented more quickly. The OU interim remedial action would be selected in an
interim Record of Decision.

McClellan AFB has recently (December 1990) completed a time-critical
removal action. This action cleaned up mercury contamination outside the area between
two buildings (251 and 250) in OU A.

Currently, one OU interim action, the OU B EE/CA is identified in the
IAG schedule. This action consists of groundwater extraction, treatment, and discharge
of treated waters. It is being implemented due to the current and potential future
impacts that could result from the presence of contaminated groundwater in the vicinity
of on-base and off-base public water supply wells. The activities and deadlines shown in
the IAG schedule for this OU interim action include preparation of the EE/CA report
and Action Memorandum.

The selected OU B EE/CA is considered to be protective of public health
and the environment and will be consistent with any long-term remedies. When
appropriate, the priorities for conducting removal actions and OU interim actions will be
evaluated and incorporated into the priorities for remedial activities. For example, the
OU B EE/CA has focused on minimizing the impacts from contaminated groundwater
to on-base and off-base public drinking water supply wells. This selected remedy will be
reassessed during the OU B RI/FS and possibly during the basewide RI/FS.

3.2.3 Other Response Actions

In addition to the remedial actions and removal actions, and OU interim
actions, there are other activities that fall in the general category of remedial response
actions. Various activities in this category are described below.

Treatability Studies

A technology assessment of soil treatability methods will be conducted
during the Operable Unit B RI field sample collection effort to provide information that
will be usable in all OUs. Other treatability studies that will be performed under the
McClellan AFB program will document remedial technology developments that occur
during the progress of the RI program to avoid unnecessary costs, duplication of other's
treatability work, and delays in implementation. These studies will emphasize the use of

3-21
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DHS Comment #3 March 22, 1991: Pages 3-22 and 3-23, Section 3.3.4, Changes Under
Discussion.

Comment: The Department will address the identified possible program
modifications following the submission of a formal proposal and request

for modification by McClellan AFB.

Response: Comment noted.

ccw-rsp-pgs/062091/jlh
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technologies that are available or can be designed to operate in a modular or mobile
fashion.

No Further Action Sites

A determination for No Further Action (NFA) can be made for a PRL
after sufficient data is available to show that no public health or environmental impacts
arise from the site conditions. The NFA recommendation is submitted for review and
concurrence by the regulatory agencies. Target dates for the preparation and submittal
of NFAs have not been identified in the IAG schedule.

CERCLA Soil and Debris Management Plan

The McClellan AFB Remedial Response Program will generate increasing
volumes of contaminated soils and debris as the work progresses through
characterization, expedited response actions (removals and interim remedial actions),
and final remedial actions. Until soil and debris treatment options are addressed and
treatment/disposal programs implemented, environmentally sound management is
critical to the program. McClellan AFB is initiating a program to evaluate soils and
debris management options and to track wastes from initial identification/
characterization through final disposal. This program will begin early in 1991.

3.2.4 Basewide and Scoping Activities

Basewide activities performed at McClellan AFB consist of a variety of
field investigations and recurring annual activities. The field investigation efforts include
PGOURI and the Groundwater Sampling and Analysis Program (GSAP). Both these
activities have characterized the groundwater flow and extent of groundwater
contamination beneath McClellan AFB and adjacent areas. The PGOURI results will
be presented in the PGOURI Report. Subsequent focused groundwater investigations
will be done as part of the Remedial Investigation effort conducted on individual
operable units.

The Groundwater Sampling and Analysis Program will continue. The
results of groundwater sampling and analysis will be presented in informational rep.orts.

Annually recurring activities include scoping and management tasks.
These tasks include preparation of the following:
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• Comprehensive CERCLA Work Plan Updates; and
Community Relations Plan (CRP) Updates.

The CRP includes plans for informational open houses about the current work being
performed at McClellan AFB, public review and comment periods, task forces, and
notifications. Each of these documents will be updated annually in accordance with
CERCLA and NCP guidelines.

The McClellan AFB program contains several activities that provide a
comprehensive review process to confirm the selection of response actions that will
become the long-term cleanup remedies. One activity is the use of periodic reviews for
both removal and remedial actions, the other activity is the preparation of a basewide
Feasibility Study Report, Proposed Plan, and ROD.

A periodic review of future removal and remedial actions is required as
long as hazardous substances, pollutants, or contaminants that may pose a threat to
human health or the environment remain at the site. Five-year reviews will be

3scheduled and performed on the remedial actions completed at McClellan AFB and for
new response actions as they are implemented. The five-year review period will begin
upon the acceptance of an ROD for response actions performed under the IRP. Two-
year review periods will be scheduled and performed on removal actions completed and
for new removal actions as they are implemented. The two-year review period will
begin upon acceptance of an Action Memorandum for removal actions.

A Basewide FS Report will be prepared followed by a Proposed Plan and
ROD. The FS document will consider the accumulation of all previous Operable Unit
FS results and reevaluate whether previously conducted removal actions and OU actions
and remedies and consistent with the final Basewide remedy. The Proposed Plan will be
submitted for public comment prior to the issuance of the ROD. The ROD will
document the decision making process for selecting the final remedy for McClellan
AFB.

3.3 Changes to the McClellan AFB Remedial Response Program

This section presents any changes that have been made since the last
update to the IAG schedule of documents or to the submittal deadlines. This update is
organized into three primary activities:

3-23



RADIAN
CORPORATION

APPENDIX B2

Response to Comments on the
Soils Management Plan



RESPONSE TO REGULATORY AGENCIES' COMMENTS ON SOIL MANAGEMENT PLAN

Regional Water Quality Control Board

Comment #1:

RESPONSE: This statement is inclusive to not only analyze the present and
past contents of the tanks, but any other contamination that may be present
in the area. Historically speaking, greater than 90 plus percentage of the
underground tanks removed have contained petroleum hydrocarbons, i.e., jet
fuels, diesel fuels, gasolines, waste oils and standard solvents. For the
small percentage of tanks that may contain other than petroleum solvents,
such as plating solution wastes, appropriate metal analyses will be
performed. If gasoline is present, we will also analyze for organic lead.
It is our opinion that the stated EPA methods 8010, 8020, 8015 modified,
and 418.1 provide us enough information to identify or characterize the UST
contaminants. However, we have modified the plan to state that if past
removals indicate that the underground tank in question contained other
than petroleum based solvents, appropriate EPA analyses will be performed
to characterize the contamination.

Comment #2:

RESPONSE: We concur. We have modified the plan for waste oils to include
the addition of metals by EPA Method 6010 and PCBs by EPA Method 8080.

Comment #3:

RESPONSE: Noted. We have revised the Soils Management Plan to incorporate
the change.

Comment #4:

RESPONSE: We concur that a total petroleum hydrocarbon concentration of
less than 1,000 ppm is not the sole criterion for establishing when the
soil can be placed back into the hole. We recognize that what is allowed
to be put back into the hole will be negotiated with the local implementing
authority (RWQCB).

Comment #5:

RESPONSE: Noted.

Comment #6:

RESPONSE: The 1,000 mg/kg total petroleum hydrocarbon (TPH) concentration
guideline is a number used to assist us in the classification of soils as
hazardous or non-hazardous. We recognize that the 1,000 mg/kg of TPH is
not, and shall not be the sole criterion used in order to determine the
need to pursue on-site or off-site treatment/disposal. We also recognize
that these options will be formulated the most part by the specific
contaminants detected and their respective concentrations. We have
modified the plan to state as such.



Comment #7:

RESPONSE: The LDRs are not to be taken as cleanup level. No place within
the Soils Management Plan are we advocating cleanup levels. We concur with
you that cleanup levels are established on a site specific basis with
regulatory coordination and approval. However, we have changed the wording
in the second paragraph on page 5 for further clarification.

Comment #8:

RESPONSE: Concur, we have changed the flow chart.



RESPONSE TO REGULATORY AGENCIES' COMMENTS ON SOIL MANAGEMENT PLAN

Department of Health Services

Comment #6:

RESPONSE: We concur and will include revision date on all future Soil
Management Plans.

Comment #7:

RESPONSE: The Soils Management Program (SMP) monthly report includes
information agreed upon by all parties when the Soils Holding Area
Operation Plan was coordinated.

Comment #8:

RESPONSE: Comment Noted.
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INTRODUCTION

McClellan Air Force Base was listed on the Environmental Protection
Agency's (EPA) National Priorities List (NPL) on 22 July 1987. This NPL
designation applies to the entire base and is not restricted to the
specific sites currently under investigation. In addition, Comprehensive
Environmental Response Compensation and Liability A:t/Superfund Amendment
and Reauthorization Act (CERCLA/SARA) requires McClellan to conduct its
remedial investigation/feasibility studies and remedial action efforts in
accordance with federal and state requirements. To ensure these
requirements are met, an Interagency Agreement (IAG) was signed 21 July
1989 to establish the procedural framework between the Air Force,.the
State of California, and the EPA in conducting these efforts.

As a result of our past investigations, McClellan recognizes that areas
of contaminated soil beyond those areas currently planned for
investigation may exist within the confines of the base. As a result,
McClellan has developed a Soil Management Program to proactively iden';ify
and prudently manage potentially contaminated soils. In this plan we
make extensive use of the Land Disposal Restriction (LDR) values,
obtained from 40 CFR 268 and Appendix I thereto, the Toxicity
Characteristic Leaching Procedures (TCLP), to assist us in formulating
site remediation and soil disposition. However, for future revisions of
the Soils Management Program, we are contemplating using action levels
from the proposed Resource Conservation and Recovery Act (RCRA)
Corrective Action Rule to further assist us in evaluating soil
contamination detected on base.

A prime motivation for the development of this plan was the recognition
that CERCLA/SARA was not drafted to address many on-going activities at a
large site at McClellan and its 2,952 acres. In addition, it was
recognized that there is an absence of soil cleanup standards for many
chemicals and that the interface of CERCLA and the RCRA complicates
contaminated soil issues. As a result, the goal in developing this plan
was to find a way of incorporating the substantive requirements of
CERCLA/SARA and RCRA into the ongoing base activities i.e., construction
projects, repairs, maintenance) and other environmental projects i.e.,
Underground Storage Tank (UST) Removals) that may involve potentially
contaminated soils, while at the same time minimizing the impact to our
day-to-day operations. As a general rule, for projects where soils are
excavated; if there are no appreciable (over 50 ppm) OVA or HNu readings,
no unusual soil discoloration, and no knowledge of any adjacent potential
release locations, excavated soil will be placed beside the trenches from
whence it came. When the project is completed, the soil will be placed
back into the trench from whence it came. If there are appreciable OVA
or HNu readings, or unusual soil discoloration, or records indicate the
excavation project is on or adjacent to where contamination is confirmed
or suspected (potential release location and study areas), then those
excavated soils, after composite samples are collected, will either be
placed on and covered by at least 6 mil plastic beside the trench from
whence it came or transferred to the McClellan soils holding area. Soil

-I1



samples will be collected and analyzed using the TCLP and the acute
aquatic 96-hour LC50 bioassay test. More specific guidance is provided
under minor construction, repairs, emergency repairs and underground
storage tank removal processes. The overall objective of this program is
two-fold: 1) to ensure contaminated soil is identified early enough
during ongoing base activities i.e., construction, repairs, maintenance
efforts to preclude the off-base disposal of contaminated soils; and 2)
to ensure that contaminated soil, once it is identified, is prudently
managed in accordance with Federal and State requirements and in a way,
to minimize the effect to our ongoing base operations.

This plan will also be implemented in a two-phased approach. In the
Interim Period (first phase), this plan will require some temporary
holding of contaminated soils if LDRs prohibit off-site disposal, if the
cost effectiveness of on or off-site soil treatment can only be
accomplished with certain volumes of contaminated soil, or until
treatment/disposal options are formulated.

In October 1989, under the first phase of this plan, McClellan
implemented the construction of a soils holding area which meets the
substantive requirements of RCRA. In January 1990, an Operations and
Maintenance Plan was developed for this soils holding area.

However, in the Long Term (second phase), particularly with the phase-in
of the LDRs for CERCLA wastes and as Remedial Investigation/Feasibility
Study (RI/FS) and proposed remedial actions for the base progress, there
will be a need to develop on-site soil treatment capability. This plan
is set up to ensure that as the objectives of this plan are implemented,
both in the interim and long term, it will be accomplished in
coordination with all interested parties so that all the applicable
requirements are incorporated into this plan, both now and in the future.

REGULATORY AGENCY INTERFACE

It is recognized that the success of this Soil Management Program will
require effective interface between all parties. Notifications of soil
management actions (In Accordance With (lAW) Section 11.1 of IAG) will be
included as part of our monthly lAG status report. This report will also
include information regarding upcoming soil management sampling
activities, as well as any soil management decision documents that were
developed during the preceding month. This will keep the regulatory
agencies informed of the activities occurring within this program, which
will provide for an opportunity for regulatory comments and review, if
necessary (lAW Section 11.1 of lAG).

SOIL MANAGEMENT PROGRAM INTERFACE VITH ONGOING RI/FS EFFORTS

It is recognized that the data and findings from the Soil Management
Program is important to ongoing RI/FS studies at McClellan. To ensure
this information is interfaced with this program, all data generated
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within the Soil Management Program will be incorporated into the RI/FS
efforts on a semi-annual basis. The contractor conducting the RI/FS
activities in the operable unit area that this data was obtained, will
evaluate this information to determine if it warrants a new site or
Potential Release Location (PRL) designation or if it can be incorporated
into an existing site or PRL. The status of this information will be
summarized annually into the Comprehensive CERCLA Workplan (CCW) to
ensure incorporation into the RI/FS process. In addition, the annual CCW
will provide an opportunity for revisions to the Soil Management Plan,
where necessary, to comply with new requirements.
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SOIL MANAGEMENT PROGRAM

McClellan has been evaluating contamination on McClellan since October
1979. There have been numerous engineering studies performed indicating
that the predominant types of contaminants found in the soil and
groundwater have been those chemicals used in mission essential
maintenance operations. For the most part, these have been identified to
be Volatile Chlorinated Aliphatics, Volatile Aromatics, diesel and jet
fuels. Numerous soil samples have been analyzed for EPA 8010, Volatile
Chlorinated Aliphatics; EPA 8020, Volatile Aromatics; EPA 8270,
Semi-Volatile Organics; EPA 8015, Non-Halogenated Volatile Organics; and
Modified EPA 6010, TTLC/Metals. The results of previous sampling have
provided McClellan with a basis for establishing a plan and rational for
assessing and prudently managing contaminated soils. In recognition of
the intent of the IAG to integrate CERCLA and RCRA, this Soil Management
Plan was designed as a screening methodology addressing both SARA/CERCLA
and substantive RCRA requirements as they apply to contaminated soils.

This Soil Management Plan provides rationale in assessing soil
contamination for appropriate soil disposition. While it is not
McClellan's goal to permanently hold contaminated soil on-site, we must
also attempt to meet the objective of CERCLA/SARA in conducting treatment
on-site wherever possible. Recognizing that on-site treatment/disposal
of soil may be needed to make on-site treatment options viable, some
CERCLA contaminated soil may be held in the McClellan soils holding area.
Soil held in the soils holding area will be managed as outlined in the
soil holding area Operation and Maintenance Plan (Jan 90). The holding
of CERCLA contaminated soil on-base will be in accordance with federal,
state and local regulatory requirements (ref Section 19.1 of IAG).
Regulatory agencies will be informed through the Soil Management Decision
Document as to how each batch of CERCLA contaminated soil will be managed
on a case-by-case basis. In this Soil Management Plan, wastes that are
restricted under the LDR program outlined in 40 CFR, Part 268, are
referred to as LDR waste. Restricted waste includes all FOO1, F002,
F003, F004, and F005 spent solvent wastes, all listed dioxin wastes (i.e.
F020, F021, F022, F023, P026, F027, and F028), all California listed
waste and all first-third, second-third, and third-third wastes as
defined in 40 CFR 268.10, 40 CFR 268.11, and 40 CFR 268.12 respectively.
Determinations as to whether a hazardous waste listed in 40 CFR 268.10,
40 CFR 268.11, 40 CFR 268.12 and 40 CFR 268.13 exceeds the applicable
treatment standards (LDRs) specified in 40 CFR 268.41 (Atch 5) and 40 CFR
268.43 (Atch 6), are made by taking a representative waste extract (TCLP)
or the entire waste depending on whether the treatment standards are
expressed as concentrations in waste extract or the waste. The results
obtained from the analysis of the TCLP extract will be compared to the
LDRs, referring to the values shown for the hazardous constituents listed
in Table CCWE, 40 CFR 268.41 (Atch 5). The TCLP is utilized since it was
designed to determine the mobility of both organic and inorganic
contaminants that may be present in the soils. Acute aquatic 96-hour
LC50 bioassays will also be performed on certain soil samples. This will
be addressed in detail in subsequent sections.
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*This plan is not intended to mean that all soil that is excavated at
McClellan will be sampled. Its intention is to provide controls such
that if excavation is performed in known or potential areas of
contamination, measures are taken to properly assess and manage the
disposition of this soil. McClellan will continue to use its knowledge
of potential release locations in reference to project sites, monitor
with portable OVA or HNu analyzers, as well as visibly inspect. soils to
assist in making determinations of which soils need to be analyzed. This
approach is consistent with the Lan Band requirements identified in 40
CFR 268.7, 40 CFR 261.24 and 40 CFR Part 261, Appendix II, which outlines
the TC/TCLP requirements. With the exception of UST soils, all soils
will routinely be analyzed using the TCLP outlined in 40 CFR Part .268,
Appendix I. Generally, UST soils will be analyzed by the appropriate EPA
methods necessary to assess the past and present contents of the tanks,
as well as other contaminants that have been predominant on base.
Historically speaking, greater than 90 percentage of the undergro'nd
tanks removed have contained petroleum hydrocarbons such as jet idels,
diesel fuels, gasoline, waste oils, and stoddard solvent. If gasoline is
present, samples will be analyzed for organic lead. If the initial
results indicate the presence of other non-petroleum contaminants,
additional samples will be collected using the 40 CFR 268, Appendix I
(TCLP) and the 96-hour acute LC50 bioassay procedures. In some cases, we
may analyze the additional samples by the 40 CFR 261, Appendix II
(TC/TCLP) requirements. This will be elaborated on in the later UST
section. For the small percentage of tanks that may contain other than
petroleum solvent, such as plating solution wastes, metal analyses will
be performed by the appropriate EPA methods.

In the past, the overwhelming majority of contaminated soils analyzed
under the Soil Management Program contained SARA listed hazardous
substances that were determined not to be hazardous by federal RCRA or
state of California classification guidelines. However, cleanup of the
contamination will be conducted under the ongoing CERCLA response action
program and a combination of LDRs criteria and a risk evaluation
methodology approach has been developed from which land use soil
management decisions will be made.

The Soil Management Flow Diagram is identified in attachment 1. There
are three main sections to the flow diagram. They are 1) Sampling
Analyses (Atch 2); 2) Soil Disposition Criteria; and 3) Soil Management
Decision Document (Atch 3). Also, there are several subsections to each
main section and they are identified on the respective attachments. The
preliminary risk evaluation, which is a subsection of the Soil
Disposition Criteria main section, is separately addressed in
attachment 4.

MINOR CONSTRUCTION, REPAIRS, EMERGENCY REPAIRS

Whenever possible, site location of minor construction aiid repair
soils will be pre-sampled and analyzed using the TCLP. In cases where

*pre-sampling is not possible, the projects will be placed back into the
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areas from where they were excavated, unless the soils indicate
appreciable OVA or HNu (over 50 ppm) concentrations or unusual soil
discoloration exists indicating possible soil contamination. From past
experience with contamination projects at McClellan, whenever there were
OVA or HNu readings that were consistently reading above 50 ppm, this was
an indication of site contamination that needed to be further evaluated
with sampling. If there are appreciable OVA or HNu readings, or unusual
soil discoloration, or records indicate the excavation project is on or
adjacent to a potential release location, then those excavated soils,
after composite samples are collected, will either be placed on and
covered by at least 6 mil plastic beside the trench from whence it came
or transferred to McClellan's soil holding area. The excavated soils
will be monitored for volatile organic vapor concentrations with either a
portable HNu or OVA analyzer. In cases where there are elevated OVA or
HNu readings, composite samples will be collected and analyzed using the
TCLP outlined in 40 CFR, Part 268, Appendix I and also analyzed for acute
aquatic 96-hour LC5O bioassay.

If records indicate that the project is on or adjacent to confirmed sites
and suspected areas of contamination (potential release location and
study areas), then the TCLP and bioassay analytical procedures will also
be performed. Results obtained will be added to IRP documentation for
further study in the RI/FS. In those areas where there are no
appreciable HNu or OVA readings, no discolored soil and no records
indicating the project is on or adjacent to potential release locations,
excess soils from these projects may be used at selected locations
on-base as fill material. Documentation of the reutilization of soils
used as fill material will be included in the appropriate soil management
decision documents. All data will be forwarded to McClellan IAG project
manager for semi-annual inclusion into the RI/FS process.

UNDERGROUND STORAGE TANK (UST) REMOVALS

Removals of underground storage tanks fall under the jurisdiction of the
Sacramento County Environmental Management Department. The cleanup at
contaminated underground storage tank sites is under the jurisdiction of
the Regional Water Quality Control Board, Central Valley Region, which is
the Local Implementing Agency (LIA). During UST removals, soil in areas
suspected of being contaminated will be monitored with an OVA or HNu.
Composite samples will be collected at the direction of the LIA from
those areas where appreciable OVA or HNu readings indicate volatile
organics are present. Based on the past and present contents of the
tanks, soil samples will be collected and analyzed using the appropriate
EPA Methods necessary to validate contents. For tanks which contained
petroleum products, composite soil samples will be collected and analyzed
for contaminants using EPA Methods 8010, 8020, 8015 (modified) and Total
Petroleum Hydrocarbons by Method 418.1. If gasolines were present,
samples will be analyzed for Organic Lead using the State Department of
Health Services' recommended method or an equivalent EPA method. If
waste oils were present in the UST, then the soils samples will be
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-analyzed for Polychlorinated Biphenyls (PCBs) by EPA Method 8080 and
Metals by EPA 6010. In some cases, the analytical methods prescribed in
this plan may not be identical to the methods recommended by some of the
regulators, however, the methods we prescribe are equivalent, and in some
cases superior to those recommended by the regulators and will obtain the
detection sensitivity necessary to evaluate the requested contaminants at
the regulatory desired concentrations. If it has been determined by
analytical results that the total petroleum hydrocarbons (TPH) found were
less than 1000 mg/kg (ppm) and solely were as a result of leaking
lines/storage tanks containing jet fuel, gasoline, kerosene, stoddard
solvent or diesel fuels, and no other solvent contaminants are found,
coordination with the LIA will determine ultimate cleanup and
concurrence/nonconcurrence obtained to consolidate petroleum contaminated
soil back into the same UST location. The ultimate decision as to
whether the less than 1000 mg/kg total petroleum hydrocarbon soils can be
placed back into the hole rests with the LIA and is dependent upon the
cleanup goals for the site and on the concentration of other contaminants
of concern such as the EPA Method 8020 compounds. In cases where
benzene, xylene, ethylbenzene are found, these contaminants will be
considered as constituents of the major petroleum blend found, i.e.,
gasoline. For examples, each of the chemicals mentioned can be found as
constituents in gasoline, jet fuel and some kerosenes. If elevated
levels of 40 CFR 268, Appendix I (TCLP) constituents such as, benzene,
toluene, xylene or ethylbenzene are detected, whether or not they can be
confirmed as indigenous or normal additives to a specific petroleum
blend, we will collect additional samples and analyze them according to

-V40 CFR 261, Appendix II (TC/TCLP). It is our opinion, in some cases, we
may need this additional information in order to comprehensively assess
the site. However, if other solvent contaminants are found, i.e.,
1,1,1-trichioroethane or tetrachloroethane, then additional samples will
be collected and analyzed for 40 CFR 268, Appendix I (TCLP) analytes and
acute aquatic 96-hour LC50 bioassay analyses. The TCLP results will be
compared to the LDRs and a risk evaluation performed in order to
determine soil use/disposition. This data and site will then be
incorporated into the RI/FS as a new site. The 1000 mg/kg TPH is not and
shall not be the sole criterion used to determine the need to pursue
on-site or off-site treatment/disposal. These options will be formulated
for the most part by the specific contaminants detected and their
respective concentrations. In some cases, we may pursue delisting some
of the soils. The total petroleum hydrocarbon (TPH) concentration of
1000 mg/kg is not a cleanup level, but is currently used as guidance by
the California Department of Health Services (DHS) to classify UST soils
as hazardous or non-hazardous (Leaking Underground Fuel Tank (LUFT)
Manual, 1989). The 1000 mg/kg TPH value was based on ignitability
characteristics of gasoline in sandy soil. DHS has recognized the
complexity of the absorption of various hydrocarbon compounds in
different soil types, as well as the different characteristics between
old gasoline, new gasoline, and diesel fuels. DHS currently is
researching this issue with the objective of reassessing this threshold
value. In the meantime, the 1000 ppm will be used as guidance in
evaluating soils at McClellan, while recognizing the limitations stated

*above may allow for reassessment of this in the future.
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MAJOR CONSTRUCTION (HCP)

The Soil Management Plan is designed to pre-screen sites selected for
major construction projects, i.e., Military Construction Projects (MCPs).
These are projects funded by Congress that exceed $200K in construction
cost. Once maps showing the proposed MCP siting are received, the
Installation Restoration Program (IRP) data is evaluated to determine if
there are any known IRP sites in the area. The number of core samples to
be collected and the depths to which each bore hole will be drilled, is
based upon the proposed facility drawings. Typically, between 8-15 bore
hole samples are collected down to a depth of 15-20 feet. The number of
samples taken is based on the size of the construction site and the
variability of construction depths. If the MCP project is on or adjacent
to an IRP site, then recommendations for resiting the proposed project,
if possible, are made. If the proposed project cannot be resited,
pre-sampling activities are initiated and core bore samples are collected
and analyzed by the TCLP techniques and the results obtained compared to
the LDRs. If the sample results exceed the LDRs and excavation is
planned for construction, a more extensive partial site evaluation for
possible remediation would be made only in those areas which samples
indicated results that exceeded the LDRs. When those results are
obtained and they indicate that contamination is localized and exceeds
the LDRs, a risk evaluation will be performed and some response action to
address the localized contamination would be proposed to the regulatory
agencies. The LDRs are not to be taken as soil cleanup levels. They
will only be used to assist us in determining disposal criteria. We
recognize that site cleanup levels are site specific and will vary
depending upon the types and concentrations of contaminants present and
that site cleanup levels will only be determined by regulatory authority.
Coordination with the regulatory agencies will occur to establish the
applicable or relevant and appropriate requirements (ARARs) for
remediation of the site (ref Section 7.6 of the IAG). A decision
document will be formulated regardless of the final disposition of the
soil. These decision documents will be forwarded to the regulatory
agencies as part of our monthly TAG status reports. Anytime during
construction that contamination is found, the same procedures previously
stated will be followed.

PRELIMINARY RISK EVALUATION

The preliminary risk evaluation was developed to address all types of
projects where soil digging and trenching may occur. This risk
evaluation is for screening purposes only and is not meant to be a final
risk quantification for the site. The risk evaluation was formulated
using a combination of Industrial Hygiene Principles and State Drinking
Water Water Action Levels and Site Recommended Cleanup Levels. The
industrial hygiene principles of toxicology, exposure pathways,
physio-chemical properties of contaminants and occupational threshold
limit values were also used in developing the risk evaluation.
Currently, there is no direct correlation between occupational exposure
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limits and environmental limits or standards. However, in the absence of
environmental standards for contaminants found, some type of relationship
between the two was established for screening purposes. The preliminary
risk evaluation (Atch 8) has two major portions: 1) a health evaluation
portion that is designed to assess the need for Personal Protective
equipment (PPE) requirements, and 2) an environmental evaluation portion
that is designed to assess impacts of various contaminants found in the
environment. The risk evaluation, used in conjunction with the soils
disposition criteria, will provide a mechanism to evaluate soil
management alternatives.
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Tai'le CCWE

Constituent Concentratkvn in Waste Extract

40 CFR 268.41 (a)

Constituents must be analyzed in the leachate produced by the
Toxicity Characteristic I'eaching Prc'ledure (TCLP) found in 40 CFR 268 appendix 1.

IConcentration (;n rniP 024 nonwaste oalers Concentration [ K1087 nonwastewateis fCnetrio
Wastewafir Alt other (see also Table CCW In :ecL 268.43) (in mg/) [(sme aso3 Table CCW In sect. 268.43) (nmg)

_FOOl-- FOOS spent solvents cnan on ____________

spent solvent i Chromium ( olal) ...................... Reserved Lead .................... - 0.51
solvents wast.6 Nickel ............ I........................ Reserm:j-

Acetone..........................0.05 0.59
n-Butyl alcohol .................. 5.00 5.00 ________________ _______1O1 and K102 nontwastewaters
Cartbon disulhoda........lS ",IK0 .natwaes Cnlnr o (Low Aist.nic Subicategory - Concentration
Carbion lerclne.....0.05 09 (s 00 a ls oat W Ist.6.3 (ocion t lass than 1% Total Arsenic) (in mg/)
Chiorobenzens...... ........... 015 005 (seas1al C nset 6.3 i gi (see also Table CCW In aect. 260.43) _______

SCreslshe(and .esyi cd .2 07 et ..................0.2 .5La ........................... 051 Cadmium ............................... 0066
I2.0ihxaoo ~............ .... 015 07 Chromium (Total) ........................ 5.2
-12chooe zne ... .... .65, 0.125 Lead ...................................... .,5
Elhyl aceae .................. 0.05 0.753 Nickel...................................... 0.32Eihl~nzee .......... .... . 005 .03(022 nionwastewalers ConcentrationEthyl ether........................ 0.05 0.75 (see also Table CCW In sect. 268.43) (in mg/i)________________
Isobulanol ....................... 5.00 5.00r
Methanol .................. ... 025 0.75 Chroniumn (rotal)......................... 352 1(1I5 nonwaslewaters I icentration
Melhylano ohoride.............. 0.20 0.96 NiCII. ................................... 0.3 (in mg/i)

-Mkethyleaer me(hforn the __________________________t i _________________I -

pharmcet.0cal Industry) 12.70 0.96 _________________. Nickel ......................... 0.32
IMethyl ethyl ketone ............. 005 0.75
Me~hyll laobuttyl kietone ....... 0.05 0.33 1(028 norrwaslewatars Concentration
Nittobcnrene .................... 0.66 0.125 (see also Table CCW In sect. 268.43) (in mgO) _______
P~tidine......... ................ 112 0.31 _______________ ______ P074 nonrwastewaters Concentration
Teraciloroethylent,........... 0079 0.05 Chromium (Total) ................. Reserved (see also Table CCW In &ect. 268.43) (in sign)
Toluene .......................... 1.12 0.33 Nickel.............................. Reserved
1.1.2.Ttichtoo- Nickel...................................... 032

1,2 2*Tfiluoroehane .......... '.OS 0).^6__________
ljrihtotae....... 1.5 0.41 ____________________

Tichioroethylene ......... .. I 0.062 0091 K 1046 nonwastawaters Conceiiiia:.On r -
TiriChtorofluotorrethan ....... 0.05 0.96 (Nonreactive Subicategory) (in mg/i) P099 nonwastewatets Concentration
Xylene ..... .... .. 0.0i 0 15 Lea 01see also Table COW In sect. 268.43) (in mg/il)

F006 nonwastewaters concentration............................._______ Vivr...................... 0.072
(2s also Table CCW In sect. 260.43) (in mrgi)

Cadmum..................0066K048, 1(049, K(050. 1(051 and 1(052 Concentration5.20iu (s................. 0lso non'C.slewaters (in mrg/i) P104 nonalwer CcricentratInChomjr (~oi)I abe OWI sct 20.3)________ (see also Table COW In sect. 268.43)(imgI
Lead ;......... ............................. 0.51 1-TbeCWI o.2a4) (nMA
Nickel ...................................... 0.32 Arsenic ................................ 3... .004 _______________ ______

ISilver ...................................... 0,072 Chromriumn (Total)................. ... 17 Silver ...................................... 0.072
I _______________________ __________ Nickel... -.............. ........ 0048 ______________

P07 00.ad 09 Cocnrain ISelenium ................................. 0025

nonwpitewaters (in r,.gi)106nowtears Ccnttor
(me 1s0 Table COW in sect. 268.43) K06____________oneritaio

[Cadwz'm.............0.066 (Effective until 8/89 for the high zinc (in mg/)
Chro-..- (Ttl.......... 0 category .. 115% or greater total Zinc) _______

Lead ...... . ........... Cadmium................. ... ........ 0.14
Nickel...................................... G.4 Z Chronvurn (Total) ...................... 52

Sl.................................. . 0.072 ~ d . ......... 024
'kel 0...............32

Fe" and4 FJ' o~'sotr Concentration
(sea al.,TabW ,CW lr~t.cL 26.43) (in trig/)

cadmium ... .. ........ .............. .066 KOronwstwaef Concentration

............ ..... ...... .. ...... .. 50 ( f

ckel ,.. .... ....................... I 0.32 Ch'itm rum (Total) ........................ 0 094Sier..................................j 0.072 Lead....................................... 037

IF001023 aro FO6'b8d'ii Concentrat nl

ru'LgWastes (in mg/A' K071 nowa ja" Concenlrato

P~ICt)P-___________________ _________Hsctoo rnzp-ni Mercury ............................... j. 0.025

MPentachio-.1-enzo-P-ftoii.s. Ic ppts

?eOtittnzlua K086 Ii.wastewatemO Cc.,centration
TCOAO_ (seeiI alsonz Tal CO1 Li sect. 268 13)____ __j Atl Te ia.cibei.o urcns_ 1 Po chromium........................ 0.037
24F. 5. .r.c.............................. p.3m

2.46-Telracttlorcoheral ............ I < 0 orn I
P Pentachtooenol ... -001. .r ..... ' 14

"T"J"Ophe L <ATCH 5



Table CCW
Constituent Concentration in Wastes

40 CFR 268.43
Constituents must be analyzed in waste before slabilization/soiidilication

Fool. FO. P003. F004-and F005 Concentration F024 wastewaters Concorrhra ion Co1 onalaos(ncentratg)

lptarrraceutrcal Industry) Inm~) (see also Table CCWE In sect. 260.41) lmg)

Methylene Chloride .................... 0.044 2.Chloto-l.3 buladiene ................. 028 Flooaclrlorobonzene .................... 280
3 Chlofopropene ........................ 0.28 licsacrlotobulrlrene ................... 5.6

________________ _______ .1-.Oclooclrans ...................... 0014 Iloxaclitocyclopontadiene ........ s
lowsewlt .2-0lclrloroehane ...................... 0014 Iechreha.........28.0

P06nowstwtes Concenrationm H..kimp~e........01 elachloroehn.........60
1(see also Tabl CCWE In 9ect. 260.41) (in rrrfklrJ I*. - cloopopne .................... 0014 eicaahn ..... 6

cias .3 ichloropopene .......... 0.014
ICyanides (Total) ........................ 590.0 tas?.3 hyol(pttraat 0........ 0361

Cyanides (Amrenable).................. 30.0 8iHechelha................. 0036 01watwer(nmg)
H~ex chlotodbcnzo-furans ......... 0.001 06wseaes(nm/
Hexachtodbenzo-p-diolfls 0..... 00 _________

F007. FOOS, and F009 J Concentration Pentachlorodbento-lurans........ 0001 Ilexachlorobenone .................... 0,033
(see also Table CCWE In sect. 260.41) (in mg/kg) Hoercxrobnolrns001lsactilorocyclvpadiene 0.......... 007

nowsealr enlaclrodbenz-as ............. 0.001 1 taxaclrlotobutadiene....o............ 0.00?
Cyanides (Total)............... 500Comm(Tt)...................0.35 Hosachloroelhane....................... 0033
Cyanides (Amenable) .................. 30.0 Nickel .................................... 0.47 Telrachloroellrene....................... 0.007

Fooal ewO.adeF0s Concentration 1<01 ronwastewalera Cocelato 108 tronwaslewaters Concemgratg)

(see also Table CCWE In sect. 268.41) (iit/) !iee also Table CCWEInec.2.4) (nmkg

Cyanides (Total)......................... 1.9 Naphthalene............................. 8. Clilorselhane ............................ 60
Cyanides (Amenable)................... 0.10 Penlacrlorophonol ..................... 370 1.1-Dchtoethane ...................... 60
Chromium (Total)........................ 0.32 Phena'rthiene ........................... .0 1.2.Oictrtoroethane ...................... 60
Niel................................... 0.04 Tolene ..... .......................... 07.34 H-exchlorobuene......................56
Nicead........ ......................... 0.04 Toluene................................. .0, j lleaclrlotobenzden .................. 2 06

Xylenes .................................. 0.16 Hexaclrloroelhane ...................... 280
_______________________ _________ _________ Penlachloroelthan....................... 5 6

Concentration 1.l1. 1 Tuchtoroethane .................. 6.0
P~l nowooewaems(in mg/kg) Na OOhaen wastewaters Concentration

Cyanides (Total)......................... 1.5 Concenratonm
Nahhln ................... 0.15 KO018 wastewaters (in mg/i)

____________________________________ Pentachltoopienol .................. .. 088
Phenanlhrene............................ 0.15 Chtoroethane ............................ 0007

FOIO as~ewtets Concentration Pysene ................................... 0.14 Chloromethane ........................ 0007Poowseaes(in mg/i) Toluene ................................... 0.14 I.l.Oidloroetlrane...................... 0.007
Cade............19Xylenes ....... ....................... 0.1 OA .2.Oichloroothane .... ....... 0.007

Cynds(Total) ................ . Lead .......................... ............ 0.037 Hesachloiobenzene.:..' 0.033
Cyarnides (Amenebte)................... 0.10 Hexachltrobutadiene ........... 0.007

_____________________ _________ Pentachloroelhane...................... 0007

FOI an F01 nowas~walfs 1 nowaslw.;ets Concentration 1.- . -ITrichtoroethare ................... 0.007

(eftective December 8. 1989; from July K00 an Oi
8. 1989 trnlr December 8. 1989, these Concentrallo, [Chlorotorm................................. 6 0Cocnrtn

waste are sublect to the same treatment (in________019______________(in_____
standards as F007. FOO8, and F009 (nm/g 1 ______ <1 ,al~tr ocrrho

rrorwastawtern) (imgr)
(set also Table CCWE In sect. 268.41),~100 tt Cocnrto Gls 12.chforool"y) ether .......... 5.6

Cynies(otl)...........100(ncmg/i Chlorobenzore .......................... 6.0
Cynie (Toal Chl00 K00 an OwateatrsChlfor ............................ 6.0

Cyanrides (Amenable)9. htoem................. o ~ .... ................... 0.10 HeusDcrlorothare...................... 28 0
N/aphtlhalene.................... 56

______________________________________ ________ Plronanthrene ..................... 1 5.6

FOIlI and F012 wastewaters Concentration KO011.1KO013. and KO014 Corrcenhtation Tetractrloroel'ene....................... 60
(seeat s T. WeC CW, Insec. 26.4 1 (innV)noryasteales (i &/Yg) 1.2.A.Trktrloroberuene ................ 19.0

Cyarnides (Amenable) ...-...... _ 0.10 Acrylorst .............................. 1.4
Chirmium (Tcta) . ....... ......... 0.32 Acrytamido .. .. ...... ......... 23.0 concentration
Lead.-........................ 0.04 Benizene ............~..... ~ 003 K19Olwastewaters (in m/I
Nickel. ...- 0.44 Cyan'.1eS (Total) .................. 57.0

G Ol (2.chloroehyl) other...... ....-.. 0.007
___________________ ________ Clo~benzne ....... ........ ~ 0.006

P024 nfroWasl8efeS Con~centratiorn Concoentratton C.ooom . ..... 0007
(sea also Table CCWE Inswt. 268.41) (inmgf/trg) <OS wastewaters (in mo~ ~ croota................ 0008I~~ ~~~ ~~ l2Oclrerne................ 0007
2-Chloro-..Ibutadire ........ 0.28 Artaee. .... 1.0 Fkioeeno......... 0,007

3 Chorcproene .... ~.. 02/3Benzal chloride.......... ...... 0.28 keshoaln........... 0 003
Ijl.0lcrroehan . 0.014 Berro(balKok)ffuoa ,.ene--... 0.29 a rtrln .07

1,20hlooelhne ....... . .... . .. 0014 heranthone. . ....... a......e.e. - 0.2.. .- 0.007 .00
l,2.Okchloroelhoane ............ ...... 0.014 PeaTol rene ....................... . 0.27 l.24.5.Telsachlcobenzens .... ....... 0.011
c1.2 iltoproane.............. 0.0)4 Tholum 1ne . ........ ....... 0.15 Taraoole ...... . ........ 0.007

S-.-.3D&4wpn 0.014 Ntriue (to.).................... 0.42 1.2.4Tnlolobeieo... . ......... 0023
Bras2..Ihyeyptrhopene . .... Ncel......... . ...... 0.4 1.1.1Trilcrofoethane ............... 0.007

Hesachtooeffiane ....... ... . . 1.8_______
Hewhclorodrbinzo ",rans ... ... 0 101
Hmnt~ltotodibenzo-p-dsoxins...... 0001
Penta,.hlorodibenzo turans............. 0 Qo,
Pentactrlorod/benzo-p-rtioxins -...- 0.001
Terho1benzo r~ns ....... .... 00 15 A C



Cocnta i Concentration K04,1 --icniastewaltrs Concentraion

K(020 ronwa~tt ta Co(ni in 1(~) 030 nonwastewators (i mg/kg) (see also Table CCWE In sect. 268.41) (in mg,'kg)

1.2.Okchtoroettane ................ 6.0 Ilexachlorobuladiene ............. 5.6 Benzene ...................... 9,5
1.1,22.Totrachloroethae .......... 5 6 ltexactiloroietiane ................ ..... 28.0 Benzo(a~pyrene ......................... 0,84
__________________............................. 6.0enlacchlorobenpene ................. 28.90 610 (2.ethylhexyl) phthalate ........ 37,0

TercPrehn....... . eslachloropropene .................... 9 280 Chrysene ................................ 2.2
Pentchltoohan ...................... 5.6Oi-n-bvtll phihalate ..................... 4 2

P..-enl achlootre... .. ............ 51.6 Etriylbenzene ........................... 67.0
Concentration Tertletahloen ee ............... 60 Naphthalene ...... .................... Reserved

K(020 wastewaters Coicentratio Tetrchlooene.................. 61.0 Phenanthrene........................... 717
(i rn) .. 4Tlctroenoa........190Phenol.......... ....................... 2.7

Pyrene ................................... 2.0
I.2.Olchloroeltane ...................... 0o.007 Toluene ................................. 9.5
1. 1..2.2.Teiractrlotoethane......... 0.007 Concentration Xytenes.................................. Resorved

Ttachlorcettiene ...................... .007 ~ K030 wastewaters (in nw CyanideZ (Total) .......................... 1.

o.Oichlorobenzene ...................... 0.008 ________________

p.Ochlorobrenzene ...................... 0.008Cocnrtn
K(022 nonwastewalers Concentration Nenachlorobuladienb ................... 0007 K(048 wastewaters Conentat0o

(see also Table CCWE In sect. 268.41) (in mg/Ig) Hexackrloroethane ................... ... 0033 _______________ (nr91

Penlachtoroethane ...................... 0,007 Benzene ................................. 0.011
Acetophenone........................... 19.0 l.2,4.5.Tetrachlarobenzene ............ 0.017 Benzo(a~pyren3 ......................... 0047
Sum of Diptionytamine and Tetractitoroethete ........ I........... .0.007 Bis (2.ethylhexyt) phthatale ............. 0043

Olphenytnitrosarnine................ 13.0 1.2,4.Trlchtorobenzene........ ....... 0,023 Chrysene................................. 0043
Phenol............................... 12.0 Dt-n butyl phihate ..................... 0060
Toluene ........................... J 0.034 ________________ Ethylbnzene ........ ................ 0011

_____________________ _________ 103 asewtesConcentration Fluorene ................................. 0.050
K036a wasteater Naphithalene ............................. 0.033

1(023 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~i an (2 owseaer ocnrto _______________________ Phenianthrene........................... 0039
K023 xicl 024 nonwasowaters CocentrationPhenol ................................... 0.047J (in mg/kg) Disultoton................................ 0.025 Pyrene ................................... 0.045

Phhti nhdle..........~80Toluene............... . ................. 0011
metalure as hy hre a.........d.... __________________ _0____ Xylenes................................... 0.011

__________________IChromium (Total)....................... 0.20
1(3 owseaes Concentration Lead ...................................... 0.037

Concentrp..n (nm g
K(023 and K(024 wastewaters (in mg1 iulln..................... 0.1

Tolen ...._..................................s... tn K049 nonwastewaters Concentration

Phithalic anhydride ...................... 0.54 oue............280(see also Table CCWE In sect. 268.41) (fin rrg/g)
jmeasured as phtac acid Anthtacena .............................. 6 2

-. Benzene ................................. 9.5
1(28nowalwaer Cncnraio 103 asewlesConcentration Benzo(alpyiene ......................... 084

( 0ee alo aleCwE stet. 26. o)(ncentaion 03wstwaer (in mg/I) Ohs (2-ethythexyl) phihalate ........ 37.0
(s__lsTbl____Inset.2_.4)_in __g Chrysene .. ........ I...................... 2.2

1,1 .Oichtorotthane ...................... 6.0 Disulfolon................................ 0003 Ethylbenzene ........................ 67.0
tians-1.2.Oktitoroethene ............... 60 Toluene .................................. 0.028 Naphithalene ............................. Reserved

_______ Phenantirene ..................... ...... 7.7
Mexachloirobutadiene ................... 5.6 Phenol ................................... 2.7
Hexachloroethans . .......... 28 0 Prn ....................... .
Pentachloroethane ...................... 56 Toluene .... ............................. 29.0
l1.11.2.Teirachtoroethane ......... 5.6 K08adK4 owseaes Concentration Tlee.............
1.t1.2.2.Telrachloroethas......... 5 6 108ad(40Inasears (in mg/g) Xytenes ................................ Reserved
1.1.1-Trichloroethane ................... 6.0 Cynie (Ttl.................
l.1.2-Trichitooethane ................... 6.0 PhorateI............................... ... 0.1
Tetrachtorottsyene..................... 6.0 _______________

KG049 wastewaters (ointmg/in
1(2 ataaesConcentration K(038 and K(040 wastewaters Concentration (nmA

K028 asteater (inmgA)(in mg/I) Anthtacene .............................. 0.039
(InBezen.... .................. 0011

1.t*Oichloroe~hane...................... 0,007 Phorale................................... 0.02S Ben zo.ia) p yiene a......................... 0047
Iraris-t.2-Oiciloosthfene .......... 0.03.2 . s (2.ethylhesyl) phlhatate ........ 0.043
Hexachlorobsuladfens ................... .007 ________________ Carbon dasuttide......................... 0011
Hexashioroetharie....................... CD 033 Chsysene................................. 0043
Pentackilooethans ...................... 0033 K(043 nonwastewaters Concentration 2.4.Oimethylphenof ..................... 0033

I.I..2-elfahlooelhne ...... ...... 007(in mg/hg) Ethytbenzenes............................ 0011

1.1 2.2-Tattackuloroethane......... 0.007 Naphthakne ............................ 0033
Tatrachloroethylene ............. 0.007 2.4.Oidxhorrlenol..................... 038 Phenanthrene............................ 0039
1.1.l.Trictiloroethane ................... 0.007 2.6.Oichoropherii ....................... 0.34 Phenol ............................... 0047
1.l.2-Trictloiroettsane . ............. 0007 Pentacloroprenof .................. ... 1.9 Pyrene ................................... 0045
Cadmium................................. 64 Tretractilooethene.................... 1.7 Toluene................................... 0011
Chronmum (Total)........................ 0 35 Tetrachlorophenois (Total)............ 0.68 Xylenes................................... 0.011
Lead . ......................... 0037 2.4.5.Trichlocophew .................... 8.2 Chromium (Total) ....................... 020
Nickel.-............................ 0.47 2.4.6TrkrhovoheW .................... 7.6 Lead ...................................... 0037

Hasactilorodibenzo-p-dioxsa......... .. 0001
Hexactstorod,benzo~lurants. .. 0.001 ____________1 Pentachlorodabento p dioxins. 0001 K(050 nrnwaateWaters Concentration

K2 owseaes Concentration Pentachtoodibenzo-turans.. 0001 (see also Table CCWE In sect. 268.41) (.n mgpg)
1(02 no~ssewaers(in mfgkg) Tetrachlorodibenzo p-dioxmns 0001 ~

Chlrofrm....... ...... Telirachlorodabenzo-furarn ........ 0.001 Benzo(a~pyene .................. 08.4
sohPheool ......60............................... .

1.2.Oichilorie ......ne ...... . .60 Cyanides (Total) .... . ......... .
l.10.Oicroethyterie ............... .. 6.0 _ __________

1.I,1.Trlchloroethn .... -........ 6.0 Concentration
______________ choie_................__.__0K43wsewtr_(nm4 Concentration

-2.4-Oacroropheno1 . ............. . 00G49 K00wstwtr (i mgI)
2.6-Drlsoopheriol ............ 0013 Bnoaprf .. ............. 04
Pectitoopsenol ............... 02 Penol . ............... . ....... 004

Teaclrehn ... -..... .... 0.006 Choim-oa ..............- 0
Tetracyitorophencls (Total) ........ 0.018 Cheadu (Total)..........................- 0203
2.4.5Trciophenol -............ 0016Lad. ........... 003
2.4.6-Trictitorophenol .................. 0039
Heoachlorocibenzo-p-dioxins . ... 0001
Hexactilorodibenzo toras ......... 0001
Pentacitorodibanzo-p-dioxins;..... 0001 NOTE: 'Wastewater* means a waste
Pentachtoodrbenzo-lurans ........ 0001 containing less than 1 % filterable solids and
Tetrachlorodibeno p-dloolns 0.001lesta ITOC
TelrachloeodibenZo0lUrans ........ 0.001lesta 1%TOC



Table CCW
Constituent Concentration in Wastes

40 CFR 268.43
(Continued)

Constituents must be analyzed in waste before stabilization

K01nnateaes Cncnrto 086 nonwastewatefs. ocnrto Concentration

(se ls 0Tbl5 C n Invv saect 28.1 Concentrati Solvent Washes Subcategory (iCfo g K095 nonwaslowatets (in mrgkig
(see lso Tble CWE I sec. 26841) in mglrg) (see also Table CCWE In sect. 266.41) ~ mhg

Anthracene............................... 6.2 Acetone .................................. 0.37 1.l.I.2Teirachloroethane......... 5.6
1 ,e n ne ....................... 95 bis (2Zethythexyl) phlhalato ....... 0.49 l.1.2.2.Tctrachloroetlhane ........ 5.6
aenzo(a)an ......l................. 1,4 n-euty' alcohol .......................... 0.31 Teltrhiotoetheno............. ........ 60

Benzo(alpyrene.......................... 084 Cyclohexanone.......................... 049 l.1,24trichloroethano ........ . ....... 60

BiS (2.elhyihexyl) phithalate ....... 37.0 1.2.Oichtorobenzene .................... 049 Trichloioethytene............... . ..... 56
Chrysene ............................. 2.2 Ethyl acetate ........................ ... 037 Hexachtoroetlane, .......... ........... 28.0
Oi-n-butyl phthalate ..................... 42 Ethyl benzene ......................... 0 31 Pentachioroethane ...................... 56
Ethylbenzene ........................... 67,0 Methanol ............................. 0.37
Napthlaene ............................ Reserved Methylene chloride ...................... 0037
Phenanthrene............................ 7.7 Methyl ethyl ketone ..................... 0.37Cocnrto
Phenol.................................... 2.7 Meihyl isobutyl kretone.................. 0.37Cocnrtn
Pyrese...................................... 20 Naphthialene ......................... ..... 049 K<096 nonwaslawalers (in m~igflq

Toluene .................................. 9.5 Nirobenszenie.....................0...9 .......... 04

Xytenes.............................. Reserved Toluene .................................. 0.031 1.3.Oichlorobenzene .................. 5.6
Cyanides (Total)......................... 1.8 1. 1, 1Tfichotrethane ................... 0.044 Pentlacttoroethane . .................... 56

Trichloroethytene........................ 0031 I.1.I.2TelraChofoethale........ 56

Xytenes .................................. 0.015 1.1.2.2.Teirachloroethane......... 5.6

Concentration Teirachilofoettlene..................... 6.0
1<051 wastewaters (iIrq .2.4.Ttichloroberlzene................. 190

(nmt)K086 wastewatets- Concentration Trrchltoetttylene .................. ..... 5.6

Acenaphthene .......... ........... 0050 Solvent Washes Subcategory (in rngs) 1 .1.2-Trichlotoethanfe............ ....... 6.0

Anithacene ........................... 0039
zo~ene ........................ 00......1... Acetone................... ....... . ..... 0015 ______________

Benzo (a) anthracene................ 0.043 bis (2.ethythexy) phlbhate ....... 0.044 Concentration
Oenzolalpyrene.......................... 0.047 n-Butyl alcohol .......................... 0031 K<099 nonwastewaters j (in mWfrgl
Bis (2.etllylhenyl) phthatale ........ 0.043 Cyctohexanone ... .. .. I.. ......... .0022 1________________

Chrysene................................. 0043 l.2-Oichtorobnzere .................. 0044 2.4..0icrorophenonyacetic acid 1 0
Di-n-butyl phthatale,..................... 0.060 Ethyl acetate ............................. 0031 Hexachloroiibenzo.p-dioxins... 0001
Ethytbenzene ............................. 0.011 Ethyl benzene ........................... 0.015 Hexachlorod-belzoluans......... 0.001
Flourene ............................. 0050OS Methanol .................................. 0031 Pnahoo-ez--ixn ..... 00
Naphthalene ............................. 0.033 Methylene chloride ...................... 0.031 Penlachlorfenzob ra ......... 0001
Phenanthrene.................... ....... 0039 Methyl ethyl ketone ..................... 003 hT etachlorodrbenzo p rans ..1 0.001
Phenol ......... ................ ........ 0047 Methyl isobutyl ketone..... ........... 0031 Tetrachlorodibenzo P dinis........ 0.001

Pyee........................ 0.045 Naphthalene ................... .... .. . .0044Terhtrdbnoras0 1

To1tTouene ......................I 01Ntoesn ..................... 0044

Chromium (Total)........................ 0.20 1.I.1.Trccholaiethais...... ............ 0031Cocnrtn

Lead ............................... j 0 037 Ttchloroetsylene........................ 0.029 K<099 wastpwatrs (in nigl)
XyletOs .................................. 0015
Chromium (Total)........................ 032 2.4.0OchloroPheioxyaceic, acid 10

1<052 onatwtr Concentration Lead ............................. ..... ... 0037 Hexachtorodbenzopdioins...... 0001
nionaslwateS _________________________l3aachtofod-benzolurans 0001

(see also Table CCWE In sect. 268.41) (in mqgg Pentachlorodbenzo-p kixins 0001

Benzene ................................. 95 PentachorodibenlZ ns .. 0001

Scnzo(alpyrene .......................... 0 84 K<087 nonwastewaters Concentration Telractrtorodibenzo-p-dioins 0 001

o Cresol.............................. 2.2 (see also Table CCWE In sect. 268.41) (in nngflg)I TetraChtorodibenzoliirals; ........ 0.001

p Ciesol.............................. 0.90
Ethylberitene ........................... 670 Acenalrhttratene......................... 3.4

Naphthalene ............................. Reserved Benzene ................................. 0071
Phenanheg.............................. 2 7 Fluranene ................................. 3.4 SuIIo nsoateroye s thn L% ota asenic) (iCo il

Phenolnthr.n..................... .... . .2.7 Fluoanten.............................~ 3.40 Su no atateroye s (Ln % owa Arsenc) Cocnrtion

Toluene ....................... 95Indenio (l.2.3.cd) pyrene .......... .fsee also Table CCWE In sect. 268.411 _______

Xyenes ............................. . Reserved Naphtthalene ............................ 34 Ortho, Niroarrrhne ................. ...... 1.
Cyanides (Total)......................... 1.8 Phenanthrene............................ 3.4 _______________

______________________Toluene .. ......................... . .065 _____________

Xylenes .................................. 0.070 Concentration

K05 watewter CncetraionK 1 wastewaters I (in rngl)

(nentslio)
1<5 aleaes(i g)Concentration OrthoNrcan ...n.................. ... 027

Benzene ................................. 0011 1<OIlwastewaters (in rigml Arsenic.................................... 2 0
____________........................_004 Cadmium ................................. 024

O-Cresol .........-...................... 0011 Acenaphthatene ..........-...... 0028 Lead ................................ ...... 0.11

P Cresol ............. ............... 0011 Benene ........................ 0.014 Mercury ................................... 0.021
2.4.Oimelhylphenoll ............. 0033 Chrysene........................ 0028
Ettnyibenzene .................... 0011 Fkuoranthene............................ 0028 ri
Naphthalene ............................. 0033 Inder.o (1,2.3 cd) pyrene................ 0028 K 1102 nonw7!,eWalers (Low Arsenic Cnot

Peahee.......... 009Naphthalene ......................... 0028 Subcategory-less Ithan 1% tota1 arsenic) (i gg
Ph~enol ................................ 0047 Ptranltrrene............................ 0.028 (see also Table CCWE In sect. 268.411)
Toluene .................................... 0011 Toluene .................... ......... 000810

Xyee ............. .... . ..... 0011 Xyee . .Ortho-Niropixenoll. ............... 13

Lea.................... 03 ............ _______ . .................... 0.1

Chromium ________ ITtq................ 2 e.................................- 20C37.............. 2

Lead. ....... Lead..............................0003

I ~ ~ ~ ~ ~ ~ ~ ~ atwtr CoCotntcne0ntndratioatntes Cocetato

171 ase tr5(in rl) I hhi acid.............................0.54. 002

Niccel........ ............ .. ..... 044Cnetat030cry....... .... 02

K 137dK9 ateaes CnmA



K0 owswats Concenrto P03 Cowatiwncntair1Coctrin

Aniline ................ ... .................. 5.6 Cyanide (Total).. -................ 110 0 Fam . ... . ........... . of

Benzene............................... .. 60 Cyanide (Amenable) ................. 9.1 I_______
2.4-Dinittophenot ........................ 5.6j
Nitrobenzene ........... ....... ....... 56 6Cnetrto
Phenvol........... I ..................... 5.6 r P030 wastewaters Concentration ]P097 wastewaters gl

I(in mg/I) Fnpu............02

KI03 wastewaters Concenltration Cyanide (Total) .......................... 19 - Fmht02
(in Mng/) [CyaInide (Amenable)................ 01

Aniline.................................. .5 Concentration
Benzene ................................ 0.15 . P098 nonwastewaters (in ngliq)
2.4.Oinitophenol ...................... 061I P039 nonwastewaleis Conicentation __________________

Nitrobenzene ............................ 0.073I (in mg/kg) Cyanide (Total) ........................... 1100
Phno ............................O.4Dsultolon ........... . Cyanide (Amenable) .................... 9.1

K(104 nonwastewateis ConcentrationICocnrtnCoenar.i
(in mg/hg) P039lrc~ P0sewa8r watintr mg/) _____________________

Aniline ................................. . P098 wastwttewa(ieisA (in rngil)

"Izn.............6002 Cyanide (Totabl) ............. 010
2.4-0inittoplienol ........................ 5.6 Csloo ti ynd ~eal)........01
Nitirobenczene ......................... .... 5.6
Phenol................................... 56 -Concentration________
Cyanides (Total) ......................... 1.8 P063 nonasewate5 Coction P099 nonwastewalera Concentration

K10 walewler j inMg/M (see also Table CCWE In sect. 268.41) (in mg/i 9 )
Cyanide (Total)........ ....... 10Cynd(Ttl....................-_100Y

Concentration Cyanide (Amenable) ..... ............ 9. Cyanide (Arrieat)................... 10
K14wseaes(in mg/i) Cyanide_________ (Aenbl) ................ 9.1

Aniline.................................... 4 5 C ~ oBenzene ................................. 0.15 P063 wastewatersCoenrtn P099 wastewaters Concentralion
I2.4-0lniltophenol. ................ ...... 0 61 (ins/)(ee also Table CCWE In sect. 268.41) (in mg/I

Phenol................ .................. 1.4 Cyanide (Total) ............. ............. 19Caie(mnbe........01
Cyanides (Total) .. ....... .. ..... 2 7 Cyanide (Amenable) ..........01 ynd Ttl ................ .... 1

K(1Is wastewaters IConcentraton] P071 nowsewtr Concen, trio r
alo abeCCa n et.26.4) (in mg/) ___________________ (see also Table CCWE In sect. 258.41) (in rnglkg)

Nickel ............................... . 047 Methyl parathion ........................ 0.025 Ca.d Ttl ............ ... 10
___ __Cyanide (Amenable) ................. 9.1

P013 nowaslewalers IConcenraio P071 wastewaters Cocntio n j F P104 wastewaters Concentration
Cyanide (Tctlal).. .... ............ 1100 Methyl parathion .... . . 0.02...... (see also Table CCWE In sect. 260.41) (in mg/I)
Cyanide (Amenable).................. .. 9.1I ________________j inIrgiig . Cyanide (Total). ........... ........... 1L9

P074 nonlwsewsters Concentrat ion Cyanide (Amenable).................... 0.10

P01 wstwatrsCocenraio (see also Table CCWE In sect. 268.41) (in mg/ykg)

(in mng/) Cyanide (Total) . ............ .. .... 1100_ _ _ _ _

Cyanide (Total) ................ 1.9 Cyanide (Amenable).................... 9.1 PIOG nonwiaslewalers Concentration
Cyanide (Amenable) .................... 0.10 (i Mg/4g)

-, (see also Table CCWS In sect. 2641.411) (in mg/i [Cyanide (Amenable) ............. 9.)
P021 rionrwastewalais Concentration Cyanide (Total) ............. . .. 9
I ___________________ (in mg/ig) Cyanide (Amnanable).....0.10... ....... 01

Caie(Amenable) ................. _._.....________

Caie(Ameale) ... . .0.10""* I~_______ nowastewatara Cy~7 aie (jmnl)............... ... 0.107O
FM Concentrationcetraici

Connid (trat)io. P121 xiinwasaatsers (in mglrg
(in m4) Cyanide (Total) .... ............-.... 1)0.0P ug____ wastewaters__ ___ Cyanide (Am enable) ........ 9.1

P029 nornwastaratera Concentration Parathon . ........................... 0025
Cyviide (Totat)... 110.0 I P121 wastewatersCocnrtn

(A.enbe) ~Concentration("rT
Cyarlde (menale) .1 P94 ncirwstewells(in g~kg Cyande (otal .....(Am ..nab ..e) ..............

Cyanide P094 ~wastewaters ornaw

Mrl ................ 0025

NOTE: 'Wastewater' means a waste
containing less (han 1% fl(eiable solids and18 less than % T.O.C.



Table CCW
Constituent Concentration in Wastes

40 CFR 268.43
(Continued)

Constituents must be analyzed in waste before stabilization

U028 nonwasteviaters Concentration U088 nonwastewaters Concentiation U190 nonwastewaters JConcentration
Bis.(2-ethytheiryt) phthalate ....... 28.0 1 Diethyl phrthalate........................ 280 Phthalic anhydride ..................... 28.0I [ (reported as PhIhalic acrd) J

U08wseaes Concentrattion 1U088 wastewaters Concentration ICsetao
Bi s-(2ethythexyl) phihatate 05...... .4 Diethyl phihatate ........................ 0 54 (irnA

_______]Phthat~c anhydide 0. ...... ..... .54
_______________________ _______________________ __________(reported as Pttthalic acid) J

U069 nonwastewaters (incentratg)nU102 nonwasteatars Concentration_______
ConcntAto (in myitig) n.23Oboorpt hsht. Concentration

Oi-n-butyl phthatate..................... 280 Onrethyl ph~thatate...................... 280 U235 nonwastewaters 0 i mg/g)

U06 wsteatrsConcentration U10 watwtr Concentration rs2.0ionpoy)phpat01

0i-n-butyl phthatate ..................... 0.54Dithlptate U23S wastewaters Conentraion
uosgth wastewater (in............. 0./t4 (i (in

___________________________tfis.(2.3.Oibomopropy) phrosphiate . .2

iotlU1o7 nonwastewaters Concentration

Dinotlphthatats .................... 280

U17wastewaters Concentrationi NOTE: 'Wastewater" means a waste
uta?(in mg/I) containing less than I% ilterable solids and

Di n.-ictyl phI1203 ..t................... 0.54 less than. 1% T.O.C.
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Appendix III to part 268 - List of Halogenated Organic Compounds Regulated IAppendAii Madded by 52 PR 25787. Jaly ..

Under Sec. 268.32

In determining the concentration of HOCs in a hazarduus waste for purposes of the Appendix III Is a list of HOCs that must be
Sec.26832 and ispsalprohbitonEPA has defined the HOCs that must be considered when determining Ithe waste

Sec.26832 lnd ispoal rohiitinfails under the California list HOC
included in the calculation as any compounds having a carbon-halogen bond which restrictions. The concentrations of these
are listed in this Appendix (see Sec. 268.2). Appendix III to Part 268 consists of the H-OCS In the waste must be added together
following compounds: to determine If the 1,000 mglI restriction Is

exceeded

Volatiles
Bromodichloromethane
Bromomethane
Carbon Tetrachloride
Chlorobenzene
2-Chloro- I ,3-butadiene
Chiorodibromomethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
3-Chloropropene
I ,2-Dibromo-3-chloropropane
I .2-Dibromomethane

'Dibromomethane
Trans-I ,4-Dichloro-2-butene
Dichlorodifluoromethane
1.1 -Dichloroethane
I .2-Dichioroethane
1.1 -Dichloroethylene
Trans- I .2-Dichloroethene
I ,2-Dichloropropane
Trans-I .3-Dichloropropene
cis- I .3-Dichloropropene N
lodomethane
Methylene chloride
1, 1, 1 2-Tetrachloroethane
1, 1.2,2-Tetrachloroethane
Tetrachloroethene
Tribromomethane
1,1, ,1-Trichloroethane
I. *I,2-Trichlor,ethane

Trichloroethene
Trichloromonofluoromethane
I .2,3-Trichioropi-opane
Vinyl chloride

Semivolatiles
Bis(2-chloroethoxy)ethane
Bis(2-chlotoe-thyl)ether
Bis(2-chloroisopropyl)ether
p-Chloroaniline
Chlorobenzilate
p-Chloro-m-cresol
2-Chloronaphthalene
2-Chlorophenol
3-Chloropropionitrile
m-Dichlorobcnzene
o-Dichlorobenzene
p-dichlorobenzene
3,3'-Dichlorobenzidine 20
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2,4-Dichlorophenot
2.6-Dichlorophienol
H-exachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroethane
Hexachioroprophene
Hexachloropropene
4,4'-LMethylenebis(2-chloroaflilifle)
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Pronamide
I ,2,4,5-Tetrachlorobenzene
2.3,4,6-Tetrachlorophenol
I ,2,4-Trichlorobenzene
2,4.5-Trichlorophenol
2.4,6-Trichlorophenol
Tris(2,3-dibromopropyl)phosphate

Organlolorine Pesticides
Aidrin
aipha-BH-C
beta-B HG
delta-B HG
gamma-B I IC
Chlordane
DDD
DDE
DDT
Dieldrin
Endosulfan I
Endnsulfan 11

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Isodrin
Kepone I

Methoxyclor
Toxaphene

Phenoxyacelic Acid Herbicides
2,4-Dichlorophenoxyacetic acid
Silvex
2,4,5-T

PCBs
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
PCBs not otherwise specified
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Dioxins and Furans
H-exachlorodibenzo-p-dioxins

-Hexachlorodibenzofuran
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofuran
Tetrachlorodibenzo-p-dioxins
Tetrachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
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PRELIMINARY RISK EVALUATION

I. Contaminant: ________ _______

Contaminant TLV: _____________

Contaminant Action Level: _________

II. Concentration in Soil: ____

(1)(5) (10)
<lO0ppb lO0ppb-lppm >lppm

III. Route of Exposure (Health)

(5) (0)
TOTAL a) Inhale Yes___ No___

1) Contaminant concentration:
(2) (0)

>1/1000 of TLV Total____ Yes No

2) Contaninant concentration:
(2) (0)

>1/100 of AL Total____ Yes No

(10) (5) (2)
3) Toxicity: LC50____ Extreme High_ Moderate

8 Hours, Rat. (l0ppm l0-lOOPPM lO0-lOO0ppm

(1) (0)
Slight___ Non Hazardous
1000-1O,OO0ppm >l0,OO0ppm

(15) (10) (5)
TLV____ Extreme__ High__ Moderate

O-lppm l-l0ppm lO-lO0ppm

(2) (0)
Slight___ Non Hazardous
l0O-lOOOPPM >lOO0ppm

(10) (5) (0)
4) Vapor Pressure: _____ High_ Medium Low__

>75mm 25-75mm <25nrn

(5) (0)
TOTAL b) Absorb: Yes No___

Contaminant concentration:
(2) (0)

>1/500 of TLV total_____ Yes- No__
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(10) (5) (2)
3) Toxicity: LD50  Extreme High Moderate

8 Hours, Rat 0-1mg 1-50mg 50-500mg

(1) (0)
Slight Non Hazardous

500-5000mg >5000mg

(0) (5) (10)
4) Vapor Pressure: mm High Medium Low

>75mm 25-75mm <25mm

c) Carcinogenic Effect:

True human carcinogenics (25)

Probable human carcinogenic with limited human study (20)

Probable human carcinogenic with inadequate human study
(15)

Possible human carcinogenic with limited evidence in
animals (10)

Not classified inadequate study on animals (5)

No evidence of carcinogenicity in humans (0)

TOTAL HEALTH RISK:

Soil Concentration + Inhalation + Absorb + Carcinogenic =

TOTAL HEALTH RISK RANGES:

High: 78 - Ill

Medium: 30 - 77

Low: I - 29

IV. Route of Exposure (Environmental)

1) Groundwater

a) Environmental significant

If greater than States Recommended Soil Clean-up Level

(RSCL) levels at 1-15 ft, contaminate is

(15) (0)
significant Yes_ No__
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b) Effect of groundwater

If greater than 10 x RSCL a.- 15 ft, possible effect on

(15) (0)
groundwater Yes No

2) Surface water

(0) (2)
a) Solubility in water: Insoluble Slightly soluble

(5) (10)

Soluble Very soluble

b) Observable signs of contamination

(10) (0)
Yes No

Remarks:

c) Concentration: _ ppb

(10) (0)
Action level 1/500 of TLV Yes No

3) Air:

(10) (5) (0)
Vapor Pressure: mm High__ Moderate __Low

>75mm 25-75mm <25mm

TOTAL ENVIRONMENTAL RISK:

Soil Concentration + Groundwater +-Surface water + Air =

TOTAL ENVIRONMENTAL RISK RANGES:

High: F 45 - 95 Immediate removal of soil

Medium: 20 - 44 Soil removal depends on population & project

Low: 2 - 19 Soil can be put back into hole
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SAMPLE PLAN

FOR

SOIL SAMPLING

Compliance Division (EMC)
Directorate of Environmental Management

McClellan AFB CA 95652-5990
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I. OBJECTIVE OF SAMPLING EFFORT

As a result of our past investigations, McClellan recognized that arias
of contaminated soil beyond those areas currently planned for
investigation may exist within the confines of the base. As a result,
McClellan has developed a Soil Management Program to proactively iden':ify
and prudently manage potentially contaminated soils, In recognition of
the intent of the IAG to integrate CERCLA and RCRA this plan was designed
as a screening methodology addressing both SARA/CERCLA and substantive
RCRA requirements as they apply to contaminated soils.

The overall objective of this sampling plan is two-fold: 1) to ensure
contaminated soil is identified early enough during ongoing base
activities (i.e., construction, repairs, maintenance efforts to preclude
the off-base disposal of contaminated soils; and 2) to ensure that
contaminated soil, once it is identified, is prudently managed in
accordance with Federal and State requirements and in a way to minimize
the effect to our ongoing base operations.

It is recognized that the data and findings from the Soil Sampling Plan
are important to ongoing RI/FS studies at McClellan. To ensure this
information is interfaced with this program, all data generated will be
incorporated into the RI/FS efforts on a semi-annual basis. The
contractor conducting tne RI/FS activities in the Operable Unit area that
this data was obtained, will evaluate this information to determine if it
warrants a new site or Potential Release Location (PRL) designation or if
it can be incorporated into an existing site or PRL. The status of this
information will be summarized annually into the Comprehensive CERCLA
Workplan (CCW) to ensure incorporation into the RI/FS process.
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II. SITE BACKGROUND

A. Location and History

1. McClellan AFB is located approximately seven miles northeast 3f
downtown Sacramento, California, as shown in Figure II-1. The main base
facility includes 2,952 contiguous acres, which are bounded by the City
-of Sacramento to the west and southwest, the unincorporated areas of Rio
Linda/Elverta to the northwest, and North Highlands to the east.

2. McClellan AFB was established in 1936 when the US Congress
authorized the construction of a new air repair depot and supply base for
the War Department (predecessor to the Department of Defense). Initially
named the Sacramento Air Depot, the facility was dedicated in 1939. In
the early 1950s, McClellan AFB changed from a bomber depot to a jet
fighter maintenance depot. McClellan AFB currently operates as an Air
Force Logistics Command Base, employing approximately 18,000 military and
civilian-personnel with the primary mission of management, maintenance,
and repair of aircraft, electronics, and communication equipment.

3. Units existing within the Air Logistics Command Center include:
the 2852nd Air Base Group, which is responsible for all support and
lhousekeeping functions at McClellan AFB; the 2951st Combat Logistics
Support Squadron, which provides mobile supply and maintenance support to
USAF forces worldwide; Detachment 5, 3025th Management Engineering

* Squadron, which provides manpower authorization and management
engineering support; and the USAF Clinic, which provides McClellan AFB
with medical services.

4. Tenant units at McClellan AFB include: Air Force Systems
Command; Air Training Command; Tactical Air Command; Air Force
-Communications Command; Military Airlift Command; the Fourth Air Force
Reserve; the Coast Guard Air Station Sacramerto, Detachment 1905, 17th
District, Air Force Office of Special Investigations; Canadian Forces
Liaison Detachment; Royal Air Force Liaison Office; Air Force Commissary
Complex Service; American Red Cross Field Office, General Accounting
Office; and Defense Logistics Agency aitivities.

5. In fulfilling its past and current mission to defend the United
States through the operation and maintenance of aircraft, McClellan AFB
has oeen engaged'in a wide variety of operations that involve the use,
storage, and disposal of hazardous materials including: industrial
solvents, caustic cleaners, electroplating chemicals, heavy metals,
polychlorinated biphenyls (PCBs), low-level radioactive wastes, and a
variety of fuel oils and lubricants.

B. Physical Setting

1. Groundwater beneath McClellan AFB occurs under confined and
unconfined conditions. Hazardous substances have percolated.into the
aquifer underlying the facility at various locations on base. In 1979,

*groundwater testing by McClellan AFB, state, and local agencies
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identified the presence of volatile organic compounds (VOCs) in on-base
and off-base wells which led to the closure of two McClellan AFB wells
-and three off-base wells. Groundwater and soil samples collected on and
in the vicinity of McClellan AFB have shown the presence of a yariety of
contaminants, principally VOCs and metals.

2. The watershed in the vicinity of McClellan AFB had historically
moved in westerly or southwesterly direction toward the Sacramento and
American-Rivers, until 1955 when the natural direction of this flow
showed significant change moving away from the rivers toward a cone of
depression caused by public and industrial extraction. Surface water
drainage on and around McClellan AFB includes Magpie, Second, Dry, and
Arcade creeks. The primary recipient of on-base drainage is Magpie
Creek, which enters McClellan AFB from the east, merges with several
tributaries, and exits to the west.

3. The soil and groundwater contamination which currently exists at
McClellan AFB are primarily the result of chemical releases from:

a. Land disposal facilities. Disposal occurred via burial of
-hazardous substances in unlined pits primarily along the western edge of
the base. This practice has been discontinued, and wastes are now
disposed of at an approved California Class I facility or discharged to
the on-base Industrial Wastewater Treatment Plant (IWTP).

b. Spills and discharges. In the course of various industrial
activities, accidental discharges of hazardous substances onto the ground
have occurred.

c. Leaks. Leakage from sumps, underground storage tanks, the
Industrial Wastewater Line, and disposal ponds have occurred.

4. To date, McClellan AFB has identified 170 waste sites and
potential release locations (PRLs) that warrant investigation. These
sites and PRLs, identified in Table II-1, occur within-12 preliminary
groundwater operable units (OUs), for the purpose of managing subsequent
investigations and appropriate response actions that have been
designated. These OUs are shown in Figure 11-2.

5. A more detailed discussion of the environmental conditions of
McClellan AFB, equivalent to a Conceptual Site Model for McClellan AFB,
can be found in Sections 2.0 and 3.0 of the Preliminary Groundwater
Operable Unit Remedial Investigation Sampling and Analysis Plan (Radian,
1989).

C. Contaminant Sources

1. Area A

Area A encompasses approximately 200 acres located in the southeast
portion of McClellan AFB in an area of heavy industrial activity
involving trichloroethene (TCE) usage. Area A contains 54 sites that are
potential sources of hazardous substances to the soils and groundwater;
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5 Area sites have been-studied. Materials disposed of at the sites
included refuse and refuse ash, 1,2-dichloroethane (1,2-OCA), clesylic
acid, skimming pond sludges, and industrial wastewater sludge.
Groundwater samples collected from monitoring wells in the vicinity of
Area A have contained a variety of volatile organic compounds (VOCs)
including:

* TCE
* l,l-Dichloroethene (1,1-DEC)

1,2-OCA
* Acetone

Toluene
* Carbon tetrachloride
* 1,l,i-Trichloroethane (1,1,1-TCA)
* Chloroform
* Methylene chloride
* Benzene*Ethyl benzene

Trichlorofluoromethane (TCF)

Contaminants reported in soil samples collected from sites in Area A
include:

* Acetone
* Benzene

Chloroform
* Ethyl benzene

STCE
* 1,1,l-TCA
* Total xylenes
* Bis(2-ethylhcxyl)phthalate
* Di-n-butylphthalate

Three base production wells located in Area A (BW-1, BW-2, and BW-12)
have been closed because elevated concentrations of TCE have been
reported.

2. Area B

Area B encompasses approximately 68 acres in the southwest portion of
McClellan AFB, and includes 16 sites that are potential sources of
hazardous substances to the soils and groundwater; 5 Area B sites have
bee6 studied. Area B has historically been an area of varied use,
including: storage buildings, a chemical laboratory, a woodshop and
instrument repair facilities, a paint facility, and a plating shop.
Materials handled at various locations within the area include: TCE,
diethyl ether, low-level radioactive wastewater, and waste chemicals
generated during plating activities. In Area B, TCE has been found in
Base Production Well 18, which currently operates with an activated
carbon filtering system. City Well 150 located south of the area was
closed because of TCE contamination. Volatile organic compounds reported
in groundwater collected from Area B are:
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* 1, 1-OCE
* TCE
* Trans-l,2-dichloroethene (trans-l,2-OCE)
* Methy] Ethyl Ketone (MEK)
* Carbon disulfide
* Dichlorobenzene
* Chloroform
* Methylene chloride

Contaminants reported in soil samples collected from sites in Area B
include:

* Chlorinated VOCs
* Ketones
* Phthalates
* Heavy metals (barium, chromium, arsenic, lead and copper)

3. Area C

Area C encompasses approximately 260 acres in the west-central
portion of McClellan AFB. Forty sites in Area C are potential sources of
hazardous substances to the soils and groundwater; all of these sites
have-been studied. Currently, Area C includes a Civil Engineering
materials storage yard, the Industrial Waste Treatment Plant (IWTP), the
Groundwater Treatment Plant (GWTP), an aircraft maintenance hangar, and a
fire training area. These sites include refuse sludge pits, chemical
waste pits, burn pits, waste oil and solvent storage ponds (used from the
1940s to 1971), surface storage areas, settling ponds, waste water ponds,
and unlined drainage ditches. The area was used from the 1940s to 1972
for waste disposal into excavated trenches, which were sometimes burned,
and were subsequently covered with fill material. These wastes were from
a variety of sources, and included ash, burned debris, and general
refuse. A wide variety of VOCs have been detected in groundwater samples
collected from this area. The VOCs that have occurred in Area C wells at
concentrations above Department of Health Services (DHS) action levels
include:

* TCE
* 1,2-DCA
* 1,1-DCE
* Tetrachloroethylene (PCE)
* Trans-l,2-DCE

* Toluene
* Benzene

A variety of VOCs, base neutral and acid extractable (BNA) compounds,
and metals have been detected in soil samples collected from this area
including:

* Chlorinated VOCs
* Ketones
* Benzene, toluene, xylenes
* Phthalates
* Heavy metals (zinc, barium, arsenic, copper, antimony, lead,

-and vanadium)
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A remediation measure consisting of expansion of the groundwater

extraction and treatment system in Area C began operation in August 1988.

4. Area D

Area D encompasses approximately 140 acres in the northwest corner of
McClellan AFB. Twelve sites in this area are potential sources of
hazard is substances to the soils and groundwater; all of these sites
have been studied. These include waste burn and debris pits, fuel and
sludge disposal pits, a wastewater sludge disposal and burn pit, a
skimmed oil burn area, a sodium valve disposal pit, and an industrial
wastewater sludge landfarm. Samples from a number of groundwater
monitoring wells in this area have shown high concentrations of VOCs,
primarily 1,1-DCE, 1,1,1-TCA, and TCE. The degree of contamination'in
soils in Area D varies from no contamination to high levels, primarily
VOCs. Two remediation measures have been implemented in Area D: A clay
cap was constructed over former sludge/oil disposal sites, and a
groundwater extraction and treatment system was installed and has been in
since early 1987.

5. Other Areas

In addition to the sites in Areas A, B, C, and D, historical record
searches have identified another 32 sites located on base that may be
potential sources of contamination; 26 of these sites have not been
studied.
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III. MAPS

A. McClellan AFE Base, 1 September 1989

B. McClellan AFB Well Locations, 13 March 1990, Plate 1

C. McClellan AFB Well Locations, 13 March 1990, Plate 2

D. McClellan AFB Well Locations, 13 March 1990, Plate 3

E. McClellan AFB Well Locations, 13 March 1990, Plate 4

F. McClellan AFB Well Locations, 13 March 1990, Plate 5

G. McClellan AFB Well Locations, 13 March 1990, Plate 6

H. McClellan AFB Well Locations, 13 March 1990, Plate 7
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IV. RATIONAL FOR SAMPLE LOCATIONS AND NUMBERS OF SAMPLES

A. This plan was designed as a screening methodology addressing both
SARA/CERCLA and substantive RCRA requirements as they apply to
contaminated soils. The overall objective of this program is two-fold:
I) to-ensure contaminated soil is identified early enough during ongoing
base activities to preclude the off-base disposal of contaminated soil;
and 2) to ensure that contaminated soil, once it is identified: is
prudently managed in accordance with Federal and State requirements and
in a way, to minimize the effect to our ongoing base operations. This
plan is not intended to mean that all soil that is excavated at McClellan
Will be sampled. The Soil Management Program is conducted in three
general areas:

1. Major Construction (MCP): Major Construction Projects always
require soil sampling and-should be initiated at the 50% submittal phase.
A request will be made by OEPX to EMC to conduct soil sampling for all
MCP projects.

2. Minor Construction, Repairs, Emergency Repairs: A prescreening
is performed with an OVA or HNu meter before sampling is performed. As a
general rule, if there are no appreciable (over 50 ppm) OVA or HNu
readings, no unusual soil discoloration, and no knowledge of any adjacent
potential release locations, no soil will be sampled.

3. Underground Storage Tank (UST) Removals: A prescreening is
performed with an OVA or HNu meter before sampling is performed. is a
general rule, it there are no appreciable (over 50 ppm) OVA or HNu
readings, no unusual soil discoloration, and no knowledge of any adjacent
potential release locations, no soil will be sampled.

B. We use a variety of sampling methodologies to obtain the number and
types of samples in the Soil Management Plan. It is best described as
being similar to a combination of both authoritative (selective sampling)
and representative (primarily stratified random) type sampling. Most of
the time there is an absence of analytical data necessary to calculate
the numbet of samples which must be collected. As a general guide, the
minimum number of samples to be taken in each category is given below:

1. Major Construction Projects: 6-14 core holes, with fhree samples
from each hole (1 ft, 7 ft, and 15 ft below surface).

2. Minor Construction, Repairs, Emergency Repairs: 2-4 core hc'2,
with three samples from each hole (1 ft, 7 ft, and 15 ft below surface).

3. Underground Storage Tank (UST) Removals: 2-3 samples for each
UST (determined by local implementing agency).

C. Upon receipt of sample results, calculations can be performed as
outlined in SW-846 to further assess whether a sufficient number of
samples were taken.
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D. The primary objective of a sampling plan is to collecz samples that
will allow sufficiently accurate and precise measurements of the chemical
properties of the material. High accuracy and high precision are
required of one or more of the chemical contaminants that are present at
a concentration that is close to the applicable regulatory threshold

(LDRs). Whenever values are close to the regulatory limit, calculation
of the 80% Confidence Interval (CI) can be performed and use made of theupper l-imit of the 80% CI to compare against the appropriate re~iilatory

threshold. This method is described in SW-846 to achieve relia
estimates of the chemical properties of a material.
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GENERAL PROCEDURES FOR CALCULATION OF
1. SUFFICIENT # OF SAMPLES
2. 80% CONFIDENCE INTERVAL (CI)

(Stratified Random Sampling)

Steps

1. Calculations ar! performed for R (sample mean) and s (sample
variance) for each .,-emical contaminant of concern by uslng Equations 2b
and3b from Table 1. Refer to Step 1 of hypothetical example.

2. Calculate the appropriate number of samples (n1) to be collected from
the soil through use of Equation 8, Table 1 and Table 2. Calculate.
individual values for each chemir-' contaminant of concern. The
appropriate-number of samples to -le taken from the so.;' is the greatest
number of samples which has been calculated for the individual
--intaminants.

3. Calculate s (the standard deviation) and s (standard error) for each
set of-analytical data using Equations 4 and 5 from Table 1.

4. If for a chemical contaminant is equal to or greater than the
applicable-LOR and is believed to be an accurate estimate of the amount
of contaminant present in the soil at a regulatory significant
concentrati:on-no additional sampling is required. Otherwise, additional
samples wil- need to be-collected. In the case of a set of analytical
data that does not exhibit obvious abnormality and for which x is greater
than s2, perform the following calculations with non-transformed data.
Otherwise,- consider transforming the data by the square root
transformation (if R is about equal to s2) or the arcsine transformation
(if x is iess than s2) and performing all subsequent c ...ulations with
transformed data. Square root and arcsine transformatijns are defined by
Fquations 10 and 11 in Table 1.

5. Determine the Confidence Interval (CI) for each chemical contaminant
of concern- by Equation 6, Table 1, and Table 2. If the upper limit of
the CI is less than the applicable LDR, the chemical contaminant is not
considered to be present in the soil at a hazardous concentration.
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* able VI-I BASIC STATISTICAL TEP.MIOLOGT APPLICABLE TO SA.MPLING PLANS FOR SOLID WAST'S

Terminoiogy Symbol Kather..atical equation (Equation)

* Variable_-(e.g., barium X ---
or endrin)

s Individual- measurement Xi
of variable

H
* Mean of aLl possible -9 r Xi

measure.nents of variable -1 with N e-number of (1)
(poplation- mean) V W possible measurements

a Mean of ueasurements Simole random samolino and
generated by sample systenatic ranoom samoina
(sample mean)

n
r Xi

= i'l ,-with n number of (2a)

n sample measure.ents

Stratified random samolino

r
- r W x , with Xk stratum (2b)

mean and Wk - fractic,:
of population represented
by Stratum k (number of
strata [k] ranges from
1 to r)

@10arance-of sample s2 Simole random sam.lino and
systematic ranoom saroling

n n:: fl xz - (S XI )2 1n
2 2___________-'Ls 1 .I i.1 (Za)

Stratified random samoling

r
S2  w s with s - stratum variance (3b).

and Wk a fraction of
population represented by
Stratum k (number of strata

ranges from I to r)

* Standard deviation of s (4)
sample

*St andard error SR S; U
(also standard error rn
of mean- and standari1
deviation of mean)
of saxple

* Confidence tnterya.l C. CI - £ + t. 2 0 si, with t 2 obtained (6)
for I a from Tao e 2 in this

section for appropriate
degrees of freedom

j Regulatory threshold" RT Defined by EPA (e.g., 1Mu ppm for (7)
nmeonbarium in elutriate of EP toxicity.test)

t 2ap4propriite number of n 1O
samples to collect from n - wit . 6 RT (8)
a solid waste (financial 2
constraints not considered) 49



Table IV-1 (Continued)

Te rmi nol oagy Symbol Pathewatical equation (Equation)

* Degrees of-freedom df df - n - 1 (9)

a Square root transformation -xi+ 2 (10)

* Arcsin transformation ArcsInqfp-; if necessary, refer to any (11)
text on basic statistics;
measurements must be con-
vetted to percentages (p)

aThe upper limit of the CI for V is ccmpared tr the applicable regulatory threshold (RT) to determine
if a solid waste contains the variable (chemical cot -,inant) of concern at a hazardous leyel. The con-
taminant of concern is not considered to be present i, the waste at a hazardous level if the upper limit
of the CI is less than the applicable RT. Otherwise, the opposite conclusion Is reached.
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TABLE IV-2. TABULATED VALUES OF STUDENT'S "t" FOR EVALUATING
SOLID WASTES

Degrees of Tabulated
Freedom (n-l)a "t" Valueb

1 3.078
2 1.886
3 1.638
4 1.533
5 1.476

6 1.440
7 1.415
8 1.397
9 1.383
10 1.372

11 1.363
12 1.356
13 1.350
14 1.345

15 1.341

16 1.337
17 1.333
18 1.330
19 1.328
20 1.325

21 1.323
22 1.321
23 1.319
24 1.318
25 1.316

26 1.315
27 1.314
28 1.313
29 1.311
30 1.310

40 1.303
60 1.296
120 1.289

01.282

aDegrees of Yeedom (df) are equal to the number of samples (n)
collected from a solid waste less one.

5Tabulated "t" values are for a two-tailed confidence interval and a
probabi'lity..of (1.20 (thesame -values are applicabre-to a-one-taled;
cdnfilei6:e fnterv- and a probability of 0.10).
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Hypothetical Example
(For Calculation)

1. Sufficient # of Samples
2. 80% Confidence Interval (CI)

Toluene is analyzed in 9 soil samples at 3 stratified levels. The LOR
for Toluene is 0.33 mg/i.

1 ft 7 ft 15 ft
#1i - 0 mg/i #4 - 0.29 mg/l #7 - 0.28 mg/l
#2 - 0.27 mg/i #5 - 0.33 mg/i #8 - 0.33 mg/i
#3 - 0.15 mg/i #6 - 0.25 mg/1 #9 - 0.30 mg/l

Step 1. I Wkxk (Eq 2b)

k=l

stratum mean

Wk fraction of population represented by stratum k (number

of strata [k] ranges from 1 to r)-

= (1) (.14) + (i) (.29) + (1)3 (.3033)

= 0.0467 + 0.096 + 0.1011 =

s = WkSkI (Eq 3b)

k= 1
2
S = stratum variance

Wk =fraction of population represented by stratum k (number
of strata [k] ranges from 1 to r)

It is first necessary to calculate s2 for each strata using

formula:

n 2 n 2s2 x 1 i /n
n-i (Eq 3a)
n-1
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Calculation for 1st strata

Sx2

#1 - 0 mg/i 0
I/2 - 0.27 mg/1 0.0729
#3 - 0.15 mg/1 0.0225 2

(add above) 0.42 Xi  (add above) 0.0954 =Xi

0.1764 = 2

X_)2 = 0.0588
n

Using Equation 3a

!st strata s2 : 0.0954 - 0.0588 j 5 183]
2

Calculation for 2nd strata 2
X

#4 0.29 mg/i 0.0841
#5 - 0.33 mg/i 0.1089
#6 - 0.25 mg/ 0.0625 2

(add above) 0.87 =:X i  (add above) 0.2555 X

0.7569 = i)2

( X.)2 = 0.2523
nI

Using Equation 3a

2nd strata s2 - 0.2555 - 0.2523= I!
2
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Step 3. S s' 3. = 0.0089 = 0.0943 (Eq 4)

S = sV-- = 0.0943 0.0943 = 0.0314 (Eq 5)
73

The value of 0.2445 is less than the LDR of 0.33 mg/i.

is greater than s 2 (0.0089)

The study is continued with the following calculation
performed with nontransformed data.

CI (Confidence Interval) x + t" 20s- (Eq 6)
x

= 0.2445 + (1.397) (0.0314)

= 0.2445 + 0.0439

t.20 obtained from Table 2

Upper limit of the CI (0.2889) is less than the applicable
LDR of 0.33 mg/i. Therefore, it is concluded that Toluene
is not present in the soil at a concentration above the LDR.
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Calculation for 3rd strata

4 X2
#7 - 0.28 mg/i 0.0784
#8 - 0.33 mg/1 0.i089
#9 - 0.30 mg/1 ).09 2

(add above) 0.91 = (add above) 0.2773

0.8281 i)

X) = 0.2760

n

Using Equation 3a

3rd strata s2 0.2773 - 0.2760 I
2

Back to Equation 3b for stratified random sampling

s2 = (1) (0.0183) + (1) (0.0016) + (1) (0.007) = .08
3 3 3I

Step 2. 2
Based on calculation of X and s , as well as knowledge that
the LDR for Toluene 0.33 mg/i

2 2
Appropriate number of samples to collect = n, = t 2_20

n, = (1.397)2(0.0089) = 2.3794 or
0.0855 3 samples

ZA = LOR - X

Student's "t" - Table 2

NOTE: Since the calculation indicated 3 samples were
required and 9 samples were collectd, no additional samples
are warranted.
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V. REQUEST FOR ANALYSIS

-A. Previous engineering studies performed at McClellan AFB since Oct
1979 indicate that the predominant types of contaminants found in the
soil and groundwater have been identified for the most part as volatile
-chlorinated aliphatics, volatile aromatics, diesel and jet fuels.
'Numerous soil samples have been analyzed for EPA 8010, volatile
chlorinated aliphatics; EPA 8020, volatile aromatics; EPA 8270,
semi-volatile organics; EPA 8015, non-halogenated volatile organics; and
modified EPA 6010 TTLC/metals. The TCLP is utilized since it was
designed to determine the mobility of both organic and inorganic
contaminants that may be present in the soils. Acute aquatic 96 hour LC
bioassays will also be performed on certain soil samples to provide a
preliminary risk evaluation for screening purposes. McClellan will
continue to use its knowledge of potential release locations in reference
to project site, monitnr with portable OVA or HNu analyzers, as well as
visibly inspect soils o assist in making determinations of which soils
need to be analyzed. All soils analyzed, with the exception of
lUnderground Storage Tank (UST) soils, will be analyzed using the Toxic
Characteristic Leaching Procedures (TCLP) outlined in 40 CFR, Part 268,
Appendix I. UST soils will be analyzed by the appropriate EPA methods to
-quantify petroleum hydrocarbons, as well as other contaminant solvents
-that historically have been found to be predominant on base. If the
results from these UST analyses indicate the presence of other
non-petroleum contaminants, then additional UST samples will be collected
and analyzed using the TCLP and 96 hour acute bioassay procedures.

B. A flow diagram for each of the three general areas where soil
analyses is performed is provided in Section VI, Figures VI-2, VI- 6, and
VI-8. These diagrams define the type analyses to be requested. The
analytical methodology applicable (analyses are only requested for those
items of known concern) to each category of soil are identified below:

UNDERGROUND STORAGE TANKS

EPA 8010 - Halogenated volatile organics
EPA 8020 - Aromatic volatile organics

Initial EPA 8015 - Non-halogenated volatile organic, modified
I PD-680, gasoline, diesel, motor oil

iEPA 418.1 - Total recoverable petroleum hydrocarbons

When =e-Iorm analyses listed for type soils as outlined below
Required
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MINOR CONSTRUCTION, REPAIRS, EMERGENCY REPAIR
MA-JOR CONSTRUCTION (MCP)

Acute Aquatic - 96 hr, LC50 Bioassay
TCLP

EPA 9045 - pH
% Solids - (if soil is moist)
EPA 6010 - Metals, to include EPA 7060, arsenic;

EPA 7470, mercury; EPA 7740, selenium
EPA 610 - Polynuclear aromatic hydrocarbons
EPA 8015 - Non-halogenated volatile organics, to

include n-butyl alcohol, CS , ethyl
ether, isobutanol, methanol,
cyclohexanone, ethyl acetate,
nitrobenzene, pyridine, acetone, MEK,
MIBK, and Freon 113

EPA 604 - Phenols
EPA 8280 - The analysis of polychlorinated dibenzo-P

dioxins and polychlorinated dibenzofurans
EPA 601 - Halogenated volatile organics
EPA 602 - Aromatic volatile organics
EPA 9010 - Total and amendable cyanide
EPA 9030 - Sulfides

Zero Head-space

EPA 601 - Halogenated volatile organics
EPA 602 - Aromatic volatile organics
EPA 8015 - Non-halogenated volatile organics to

include: n-butyl alcohol, CS , ethyl
ether, isobutanol, methanol,
cyclohexanone, ethyl acetate,
nitrobenzene, pyridine, acetone, MEK,
MIBK, and Freon 113.

An analysis request fjrm is shown in Figure V-1. This sheet outlines,
preservation/special handling techniqu6s, analytical holding time(s) and
number of containers per analysis. The samples to be analyzed are listed
individually as well as samples for QA/QC. The analytical laboratory
will foliow the QA/QC protocols defined in the "Quality Assurance Project
Plan" by Radian Corporation, August 89 on Calibration, Section 7.0, pages
1-5; Data Validation, Section 9.0, pages 1-9; Internal QC Checks, Section
10, pages 1-24 and Preventative Maintenance, Section 12.0, pages 1-5.
The laboratory will also follow Region IV guidelines in data reporting
requirements. Figures V-2 thru V-8 identify the analytes by EPA Method
and give the required detection limits. Detection limits are required to
be below the LOR's and Local Implementing Agency (LIA) cleanup levels.
Table VI-1 summarizes the minimum number of samples to be collected.

I..
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TABLE V-1 SAMPLE COLLECTION PER TYPE SITE

SAMPLE LOCATION MINIMUM # SAMPLES # OF CONTAINERS/ ANALYSIS
SAMPLES

Major Construction (MCP)
Soil Samples 18-42 18-42 Per Figure VI-2
Duplicate Samples 2 2 Per Figure VI-2

Minor Construction, etc
Soil Samples 6-12 6-12 Per Figure VI-6
Duplicate Samples 1 1 Per Figure VI-6

Underground Storage Tanks (UST)
Soil Samples 2-3 2-3 Per Figure VI-8
Duplicate Samples 1 1 Per Figure VI-8
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FIGURE V-2

UNDERGROUND STORAGE TANKS (UST)

EPA METHOD 8015
Non-halogentated Volatile Organics

(Modified for UST)

Compound Detection Limit Mg/Kg (PPM)

PD-680
Gasoline 5
Diesel 10
Motor Oil Range 50

-EPA METHOD 8020
Aromatic Volatile Organics

For UST

Compound Detection Limit, Ug/Kg (PPB)

Benzene 1
Chlorobenzene 1
1,2-Dichlorobenzene 1
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1
Ethyl Benzene 1
Toluene 1
Xylenes (Dimethyl benzenes) 1

EPA METHOD 418.1
Total Recoverable Petroleum

Hydrocarbons For UST

Compound Detection Limit Mg/Kg (PPM)

Total Recoverable Hydrocarbon 4

@
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FIGURE V-3

UNDERGROUND STORAGE TANKS (UST)

EPA METHOD 8010
Halogenated Volatile Organics

For UST

Compound Detection Limit Ug/Kg (PPM)

Bromodichioromethane1
Bromoform1
Bromomethane1
Carbon Tetrachloride 1
Chlorobenzene1
Chioroethane 1
Chloroform 1

Chioromethane 1
Dibromochioromethane 1
Dibromomethane 1
1, 2-Dichlorobenzene 1
1, -Dichlorobenzene1
1,4-Dichlorobenzene 1
1, 1-Dichioroethane 1
1, 2-Dichioroethane 1
1,1-Dichioroethylene 1

(Vinylidene chloride)
Trans-l,2-Dichloroethylene 1
Dichloromethane1
1, 2-Dichloropropane1
Cis- , 3-Dichioropropylene1
Trans-l ,3-Dichloropropylene1
1,1,2, 2-Tetrachloroethane1
1,1,1,2-Tetrachioroethane 1
Tetrachioroethylene1
1,1,1-Trichioroethane1
1,1,2-Trichioroethane1
Trichioroethylene1
Vinyl chloride1
Dichlorodifluoromethane1
Trichiorofluoromethane1
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FIGURE V-3

TCLP FOR SOILS

EPA Method 6010
Arsenic, EPA Method 7060

Mercury, EPA 7470
Selenium, EPA Method 7740

Compound Detection Limit, Mg/L (PPM)

Silver 0.01
Arsenic 0.004
Barium 0.02
Beryllium 0.01
Cadmium 0.02
Cobalt 0.02
Chromium 0.02
Copper 0.01
Mercury 0.001
Molybdenum 0.02
Nickel 0.1
Lead 0.05
Antimony 0.05
Selenium 0.003
Thallium 0.1
Vanadium 0.01
Zinc 0.01
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FIGURE V-4

TCLP FOR SOILS

EPA Method 601

Halogeniated Volatile Organics

Comp-No Compound Detection Limit Ug/L (PPB)

Vi Bromodichioroemethane 0.5
-V2 Bromoform 0.5
V3 Brornomethane 0.5
V4 Carbon Tetrachloride 0.5
VsChiorobenzene 0.5

V6 Chioroethane 0.5
V7 Chloroform 0.5
V8 Chioromethane 0.5
V9 Dibromochioroniethane 0.5
Vi0 Oibromomethane 0.5
Vii i,2-Dichiorobenzene 0.5
V12 i,3-Dichior-obenzene 0.5
V13 i,4-Dichlorobenzene 0.5
Ni4 1,1-Dichioroethane 0.5
Vi5 1,2-Dichioroethane 0.5

* V16 i,i-Dich2loroethyiene 0.5
(Vinylidene 'Chloride)

V17 Trn-,2-Dichioroethylene 0.5
V18 Dichiorornethane 0.5
V19 l,2-Dichloropropane 0.5
V20 Cis-i,3-Dichioropropyiene 0.5
V21 Trans-i, 3-Dichioropropylene 0.5
V22 1,1,2,2-Tetrachioroethane 0.5
V23 i,1,1,2-Tetrachloroethane 0.5-
V24 Tetrachioroethylene 0.5
V25 1,i.l-Trichloroethane 0 .5
V26 1,1,2-Trichioroethane 0.5
V27 Trichioroethyiene 0.5
V28 Vinyl Chloride 0.5
V29 Dichiorodifluorornethane 0.5
V30 Trichiorofluoroniethane 0.5
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TCLP FOR SOILS

EPA Method 602
Aromatic Volatile Organics

Como No Compound Detection Limit Ug/L (PPB)

Vi Benzene 0.5
V2 Chlorobenzene 0.5
V3 l,2-Dichlorobenzene 0.5
V4 l,3-Dichlorobenzene 0.5
V5 l,4-Dichlorobenzene 0.5
V6 -Ethyl Benzene 0.5
V7 Toluene 0.5
V8 Xyienes (Dimet.hyl Benzenes) 0.5

EPA Method 8015
Non-halogenated Volatile Organics

Compound Detection Limit Ug/L (PPB)

N-Butyl Alcohol 20
Carbon Disulfide 1,000
Cyclohexanone 100
Ethyl Acetate 20
Ethyl Ether 10
Isobutanol 20
Methanol 750
Nitrobenzene 20
Pyridine 330
Acetone 8
Methyl Ethyl Ketone (MEK) 4
Methyl Isobutyl, Ketone (MIBK) 8
Freon 113 20
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FIGURE V-6

TCLP FOR SOILS

EPA Method 604

Phenols

Cas No Compound Detection Limit Ug/L (PPB)

108-95-2 -Phenol 9
95-57-8 2-:Chiorophenol 17

3-Chiorophenol 17
120-83-2 2,4-Dichlorophenol 9

2,5-Oichlorophenol 9
2,-6-Dichlorophenol 9

95-95-4 2,4,5-Trichlorophenol 17
88-06-2 2,4,6-Trichlcrophenol 17

2,3,4, 5-Tetrachiorophenol 34
2,3,5,6-Tetrachlorophenol 51

8-65 Pentachlorophenol 51
Cresol 17
4 ,-6-Dinitro-o-cresol 17

-59-50-7 4--'iloro-3-mrethylphenol 17
105-67-9 2,4-Dimethyiphenol 9V88-75-5 2-Nitrophenol 17
100-02-7 4-Nitrophenol 17
-51-28-5 2,4-Dinitrophenol 51

2-sec-Butyl-4, 6-dinitrophenol 51
2-Cyclohexyl-4 ,6-dinitrophenol 51

534-52-1 2-Methyl-4, 6-dinitrophenol 17
2,3,4,6 Tetrachlorophenol 2
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FIGURE V-7

TCLP FOR SOILS

EPA Method 610

Polynuclear Aromatic Hydrocarbons

GCas No Compound Detection Limit Ug/L (PPB)

-Dilution Factor: 2.0

83732-9 Acenaphthene 5.0
208-96-8 Ace-naphthyl.ene 5.0
120-12-7 Anthracene 5.0
5 -55-3 -no(a)athracene5.
50-32-8 Ben zo(a)pyrene 10.0
205-99-2 *Benzo(b) fluoranthene and/or

Benzo(k) fluoranthene 5.0
191-24-2 Benzo(g,h,i)pery-lene 10.0
218-01-9 Chrysene 5.0
53-70-3 Dibenzo(a,h)anthracene 10.0

Dibenz(a,j)acridine 5.0
206-44-0 Fluoranthene 5.0
-86-73-7- Fluorene 1.
193-39-5 Indeno( 1,2,2-cd)pyrene 5.0

3-Methyicholanthrene 5.0
91-20-3 Naphthalene 5.0
85-01-8 Phenanthrene 0.14
129-00-0 Pyrene 0.14

Dibenzo(a,i)pyrene 0.6
Benzo(j)fluoranthene NA
Dibenz(a,h)acridine NA
7H--Dibenzoo(c,g)carbazole NA
Dibenzo(a,e)pyrene NA
Dibenzo(a,h)pyrene NA
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FIGURE V-8

TCLP FOR SOILS

EPA Method 9010
Cyanide

Compound Detection Limit Mg/Kg (PPM)

Total Cyanide 0.10

EPA Method 9030
Sulfide

Compound Detection Limit Mg/Kg (PPM)

Total Sulfide 0.04
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FIGURE V-9

TCLP FOR SOILS

EPA Method 8280
Dioxin and Furan

Co~mpound Detection Limit (Ug/Kg (PPB)

Tetrachlorodibenzodioxins (TCDDS) 1
Pentachlorodibenzodioxins (PeCDDS) 1
Hexachlorodibenzodioxins (HxCDDS)1
Heptachlorodibenzodioxin (HpCDDS)1
Octachlorodibenzodioxin (OCOD)1
Tetrachlorodibenzofurans (TCDFS)1
Pentachlorodibenzofurans (PeCDFS)1
Hexa-chlordibenzofurans (HxCDFS)1
Heptachlorodibenzofurans (HpCDFS)1
Octachlr 'dibenzofuran (OCDF)1
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VI. METHODS AND PROCEDURES

A. Sample Collection Techniques

1. MCP Projects. A request is made to EMC by DEPX to conduct soil
sampling which is required for MCP projects. Sampling should be
initiated at the 50% submittal phase. EMC is responsible for obtaining
the base digging permit which must be coordinated with all organizations
listed on the Base Civil Engineering Work Clearance Request (Figure
VI-1). A digging permit, CE Form 103, is required for digging more than
a few inches. If the project is located off base, a digging permit from
the appropriate county, state, underground utilities, etc must alsq be
obtained. A flow-chart for Soil Sampling for Major Construction (MCP)
is attached (Figure VI-2). Proceed as follows:

a. A Preliminary Site Investigation should be initiated prior to
soil sampling and include a description of vegetation, location of nearby
streams, soil appearance, past and-present land use, etc.

b. Determine number and location of samples to be taken as
explained under Part IV.

c. Make-sure proper digging permits have been obtained.

d. If the holes to be dug are deep, a contractor must be
utilized. Check to see if a contract is in place for this type of work.
If no contract exists, a Statement of Work (SOW) must be prepared. A SOW
shall include boring sites, depths, type of sampling container, handling
and storage of samples, the urgency with which the project must be
completed (i.e. routine or rush), decontamination procedure to be used on
brass tubes and equipment. State that the contractor is to follow QA/QC
procedures outlined in the Quality Assurance Project Plan by Radian Corp,
Aug 89.

e. Write up an AF Form 9 for funds and proceed through proper
channels (AC and PMK).

f. Once the SOW is written and a contract in in place, an
appointment for core boring/soil sampling should be made over the phone
with the contractor.

g. Core boring and soil sampling sites should be marked or
staked by OPR if core boring/soil sampling is to be done by a contractor.

h. The contractor will provide the Drill Rig (Figure VI-3) using
the Hollow Stem Auger (HSA) drilling method (Figure VI-4); taking samples
with a split spoon sampler (Figures VI-3a, 5b). The HSA drilling method
employs a hollow helical steel drill tool that is rotated to advance the
boring and lift formation materials and cuttings to the surface. The
hollow opening allows the insertion of split spoon sampler. The contractor
is to use 2-1/2" x 6" brass sampling tubes. Prior to drilli6g, the drill

* string (casing, auger, bit, etc) shall be cleaned by a high pressure, hot
'water wash (>180°F and >200 psi). Proceed as follows:
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EASE CIVIL ENGINEERING WORK CLEARANCE REQUEST

1. clearance- i requested to proceed with work at-

on .Work-Order/lob No. _ ________,Contrac: No. i__________ nvolving exc.avation or utility dmn-urtance per

acrached sketch. T he area involved 0 Has 03 Has no-, been saked or clearly marked.

TYPE 0;: FAM:ITYPNORK INVOLVE0

3. I 80AI'MACC C. RAILPIOAO r.7~C~~?O . u--sis~ry
A.PAVll5 C14TSS~ AI0 PRO-C 0 . .

0. QOVC)RHCAO I 01UA M.~ SECURITY * .OSC Sesy

INST Fuc7.IONS. The~ -: - %No't C:uarce recucat is usd for any wor Icocri :c or in houst) inat may distwo: litear3 or vencular traslkf(low.~ t'ast

Utiliyseruscts. protec::on orovictc y lite and instrusion aiatm sysssm*. or routine acitvee of mse inisallaticn. Th.% form &I usea to corconate ime

reC.-urec worK WSUI .ey tasii 3C::V.s:es asic keez c.:s:rntt enc--wen,ncrie :c 3 menrnurn. it is aisoa usec to *censify zo::naily ha:atc~is worq czricitios

in in a.r : ::ee:aO:s.The ..CK : n ec.4:3~ :_-9sdC jus: Zricr := :.%t Isr' --I %wCK. If Z:!ayi are z::e ainc :ec=-=.:Icnt
at :sse-jca site c.%znsa for mays %z,.e :narqat:1 tnis w'c~ :::aranc: r=.;4%% trust =t ren:cczsscc.

C ATE CLZAANCZ RECUIAC= 3. CArE C*-rAA14C! CA1,1lATC0

-~ lAW 2852 CES Reg 88-8;
Z4. RC=U ST 5nC 0f IrC2Al.(s~~, 7. P5'OM C 10. a8. ORCANI41eT5Ct4

9. -ORGANIZATION ISYMBOL I RM!AYKS )NAME & INITIALS

Cathodic Proteccion IDEEE I _____________

Site Planning IDEEX I1____________

*Fire Deoartment IDEFT I_____________ ___________

-Industrial 1-a'ste IDLIMP I
Natural Gas !DLBP ______________

= c Sanitarv Waste tDE. I_______________ _____________

Steam Distributio: [DUIBP 1__________________________
z Water Distribution TDUIBP I

.4 Data Links-DMCS Cable MM~E ____________________________

Pq Electrical Distribution IIEE

w' Storm, Drains/Pavesencs 1DL!G I_____________
?0L Tscribution !D'!F _________________________

jComoressed Air I D I _____________I____________
Environmental Mangeement I_______________I

________________ ISEO I___________
'-cl,4 tv Policg ISP I-

Base Qoerations 1oT_ I______________ ____________

Commirunica tions 12049 EG I_____________I___________
Utility Plans J~
Cosn~ercial Utility-Pactel

RF-CUESTEO CLEAFIANcE
OAPPRtoVFO 0 ISAPFtsovco

OAVE SIC14ATURC O:0 APPrMV 1mC OFI~FCER (ChI41 of Opgrfatts Or ChiefOf Enlgindenni
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ribURL VI-4

SOIL SAMPLING FOR MAJOR CONSTRUCTION (MCP)

. F~It71Evaluate Maps
Proect When Received

Yes__ _ _ _ _

Recommend for <-- Yes - Are There IRP Sites
-Resiting of in the Area?
-Proposed

Project

No

No -1 Ev-iuate Site as to Turn Data
# Core Samples & Depth Over to EMR
(Based on Size of and Appropriate
Construction Site and Base Personnel
Variability of Construction
Depths) I

f

OVA or HNu Clect Samples for TCLPI 00 Risk
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FIGURE VI-3
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FIGURE VI-4
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FIGURE VI-5a
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FIGURE VI-5b
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(1) Initiate chain of custody and field log (AF Form 1447).

(2) Using the drill rig as shown in Figure VI-3, a hole
(typically 8 or 10 inches in diameter) will be bored to the required
sampling depth. At the desired depth, the drill tip of the bit (and
drive shaft) will be removed from tne hole. A downhole hammer (or a
drill stem with an external hammer) fitted with a split spoon sampler
will be lowered inside the auger stem to the sampling depth. The sampler
will be driven into the soil approximately 18 inches and then removed,
with the soil sample retained in the split spoon.

(3) A split spoon sampler (Figure VI-5b) with brass liners
(2-1/2" x 6") will be used to obtain samples at intervals for chemical
analysis, visual observation and soil vapor screening. This type of
sampler allows for the collection of relatively undisturbed samples and
minimizes losses of volatile and semivolatile species.

(4) After the sampler is removed from the hole, liners are
separated, and removed from the holder. The split spoon takes three
tubes. The middle tube is selected for analysis and both ends are
covered with aluminum foil and capped with polyethylene caps. The tubes
are then sealed with duct tape. Label tubes with waterproof pen with the
following information:

(a) Location

(b) Depth

(c) EM #

(d) Date and time

(e) Name

Place samples in a cooler (containing blue ice) and maintain
at 40C.

(5) Take one of the end brass tubes to perform soil vapor
testing with an OVA or HNu analyzer. This is done by filling a brass
tube (with one end capped) with approximately 1" of soil. Cap the second
end, shake the sample; remove the cap and take a reading with the meter.
These meters are calibrated daily before use and at end of day
(directions follow). If the readings are low (50 ppm) the excess soil
can be placed in area of soil cuttings. If the soil is positive, then
those excavated soils will either be placed on and covered by at least 6
mil plastic beside the trench from whence it came or be transferred to
the McClellan Soil Holding Area. On MCP projects, the soil vapor testing
is done as a check on analytical results, proper disposal of soil
cuttings and safety of personnel.

(6) Precision of soil samples to be analyzed will be
assessed from co-located samples because the compositing process required
to obtain uniform samples would result in loss of the volatile organic
6ompounds. The co-located samples will otherwise be handled and analyzed
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inithe same mahner. Each project will have a minimum of two duplicate
samples analyzed for all parameters tested. These will be taken from two
di-fferent levels of the same hole. One of the end brass tubes from the
split spoon sampler can be used as the duplicate co-located sample. The
duplicate sample will be assigned a control number so that it cannot be
identified (blind duplicate) as a duplicate sample by lab personnel
performing the analysis.

(7) After each sample is collected, the split spoon and tip
will be decontaminated by:

(a) Washing in detergent and potable water solution
using a brush.

(b) Rinsing with potable water.

(c) Rinsing with deionized water.

Clean tubes will then be loaded into the sampler for the next
sample. After completion of the boring, the sampler will be
decontaminated by steam cleaning. The rinse water will be collected and
dumped at the wash rack waste collection area located at the south end of
Bldg 685.

(8) The brass liners will be prepared prior to use by the
following four-step process:

(a) Washing in a solution of detergent and potable
water.

(b) Rinsing with potable water.

(c) Rinsing with deionized water.

(d) Baking at 1060 C for a minimum of 8 hours.

(9) The hollow stem auger flights and split spoon sampler
will be steam cleaned between borings.

(10) Complete chain of custody. Complete field log (AF Form

1447) in waterproof ink which should include the following information:

(a) Time contractor arrived on site

(b) Time contractor left site

(c) Weather, temperature

(d) Location of samples

(e) HNu or OVA readings of each sample

(f) Date and time of samples

(g) Field data and observations, any problems
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Entry errors or changes will be crossed out with a single
line, dated, and initialed by the person making the correction. Entries
made by individuals other than the person to whom the logbook was
assigned will be dated and signed by the individual making the entry.

(11) Samples will be transported in ice chests containing
blue ice and stored in the refrigerator located in the south room of Bldg
646 along with the chain of custody. If sample results are urgent, the
samples will be taken to the contract laboratory the same day as sampled.
If not, the samples are to be taken to the laboratory by the third day.

(12) The EMC sample log located in Bldg 250 HH is completed
with the following information:

(a) EM #

(b) Date collected

(c) Date shipped

(d) Name of laboratory

(e) Analysis requested

(f) Purchase order #

(g) Type container

(h) Sample type

i) Location of sample

(j) OPR

(k) Remarks

(1) Date results are received from laboratory

(13) Samples can be transported to the contract laboratory
Monday thru Friday between 8:00 A.M. and 5:00 P.M. A completed analysis
request form and a chain of custody form should accompany the samples. A
photocopy of both- forms should be made upon release of the samples at the
designated analytical laboratory. These copies will be maintained in the
project file along with the field log (AF Form 1447) information.

(14) Upon receipt of analytical results, a project folder
shall be completed on soil testing and site characterization for each
project including as follows:

(a) Preliminary site investigation

(b) Focus site investigation

(c) Preliminary risk assessment
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(d) Status of soil

(e) Description of sampling

(f) Summary of lab results

(g) Soil Management Decision Document

(h) Field log (AF Form 1447)

A letter on soil testing and site characterization shall be
sent to DE for all MCP projects.

(15) The completed project folders are to be turned over to
:EMC.

2. Minor Construction, Repairs, Emergency Repairs: A work request
is received from Civil Engineering which is reviewed by each division in
-EM. If soil sampling is to be performed in a potential release area, a
digging permit (CE Form 103) must be initiated. If no soil sampling is
to be performed, EMC will coordinate and sign off on the digging permit
initiated by other areas. A flow chart for soil sampling for minor
-construction, repairs, emergency repairs is attached (Figure VI-6). EMC
will proceed as follows:

a. Perform research on previous soil sampling. Site
characterization may have already been determined by previous soil
sampling. EMC's sample log book may be used to locate such prior work.
Engineering Technical Reports, such as Preliminary Pathways Assessment
Work Plan by Radian, provide past land and chemical uses at various
sites. If previous soil sampling results cannot be found, then proceed
to paragraph b.

b. EMR coordination will provide the latest information on all
potential release areas on base.

c. Soil sampling must be initiated if the project site is in a
potential release area.

d. Determine number and location of samples to be taken as
explained under Part IV.

e. Make sure proper digging permits have been obtained, if
necessary.

f. If the holes are to be dug deep, a contractor must be
utilized. If a contractor is needed, follow the procedure as outlined
above under MCP Projects. Most holes are not deep and are done using a
hand auger (Figure VI-7). Sampling as follows:

(1) Initiate chain of custody and field log'(AFForm 1447).
A hand auger is used to drill a hole to the desired depth; samples are
usually collected at the 1-3 ft level.
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(2) Before use and between samples, decontaminate hand auger
by:

(a) Washing in detergent and potable water solution
using a brush.

(b) Rinsing with potable water.

(c) Rinsing with deionized water.

(3) Bring auger up and scoop as much soil as is possible
into the decontaminated brass tube (have one end covered with aluminum
foil and polyethylene cap). Use a decontaminated shovel to fill
completely. Cap end with aluminum foil and polethylene cap and handle as
outlined above for MCP Projects.

(4) Soil vapors are also measured as outlined above for MCP
Projects.

(5) Precision of soil samples will be assessed from
co-located samples because the compositing process required to obtain
uniform samples would result in-loss of the volatile organic compounds.
Each project will have a minimum of one duplicate sample analyzed for all
parameters tested.

(6) If soil contamination is detected during excavation
(i.e., discolored soil, odor or worker's discomfort, etc), soil samples
will be taken as soon as possible to determine the degree of
contamination.

(7) Complete process as outlined above under MCP Projects.

(8) Upon receipt of analytical results, a project folder
shall be completed on soil testing and site characterization for each
project including as follows:

(a) Preliminary site investigation

(b) Focus site investigation

(c) Status of Soil

(d) Description of sampling

(e) Summary of lab results

(f) Soil Management Decision Document

(g) Field log (F Form 1447)

(9) The completed project folders are to be'turned over to
EMR.

80



SOIL SAMPLILNG FOR MINOR CONSTRUCTION, REPAIRS, EMERGENCY REPAIRS

Soil Can OVA or Soil Placed£ Be Placed <- <50 ppm E - HNu >50 ppm - ) on 6 mil
Back Into IReadings Plastic & Cover
Excavated or to Soil
Area Holdino Area

Excess Soil May 1. Unusual Soil Discoloration Collect

Be Used at 2. Records Indicate Area is on Sam~les
Selected or Adjacent to a Potential
;Locations on-base Release Area

As Fill Material Acute Aquatic TCLP
But Documentation 96-Hr LC
of the Reutilization4 Bioassay EPA 6010*
of Soils Will be EPA 601
Forwarded to IAG Soil Placed on 6 ril Plastic EPA 8015 Mod*-
Project Manager for & Covered or to Soil Holding EPA 602
Inclusion into RI/FS Area EPA 604
Process EPA 8280

EPA 9010
EPA 9030
EPA 9040

Zero Headspace
EPA 601
EPA 602
EPA 8015 Mod**

Analytical Results to IRP Fl!. Evaluate Analytical
For Further Study on RI/FS Results for Adequacy

of Satpling
2. Compare Results

Against Regulatory
Threshold

* To Include:
EPA 7060, Arsenic
EPA 7471, Mercury
EPA 7740, Selenium

** To Include:
N-Butyl Alcohol
CS2
Ethyl Ether
Isobutanol
Methanol
Cyclohexanone
Ethyl Acetate
Nitrobenzene
Pyridine
Acetone
I.EK
MIB8
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3. Underground Storage Tanks (UST): A request is made to EMC by EMR
for soil sampling to be performed. EMR will already have the required
digging permit. A flow chart for sampling for undergrouind storage tanks
(USTs) is attached (Figure VI-8). Practical guidance on USTs can be
received from the latest LUFT Field Manual (Leaking Underground Fuel Tank
Field Manual) on Site Assessment, Cleanup, and Underground Storage Tank
Closure. This manual follows the approach of the California Site
Mitigation Decision Tree Document (DHS, 1986). EMC will proceed as
follows:

a. EMR will have made an appointment with the Local Implementing
Agency (LIA), which in our case is the Sacramento County Environmental
Management Department, to come out immediately after the tank and
contaminated soil have been removed.

b. Under LIA direction, soil in areas suspected of being
contaminated, will be monitored with an OVA or HNu. Samples will be
collected at the direction of the LIA from those areas where appreciable
OVA or 1HNu readings indicate volatile organics are present.

c. Initiate chain of custody and field log.

d. Sampling is accomplished by the backhoe scooping the bottom
soil in the area of concern and bring it to the top where the sampler
scoops off the top few inches of soil and then pounds the decontaminated
brass tube into the soil with a wooden mallet. No headspace should be
present in the cylinder once the sample is collected. Both ends of the
brass tube are then covered with aluminum foil and capped with
polyethylene caps. The tubes are then sealed with duct tape. Label
tubes with waterproof pen with the following infromation:

(1) Location

(2) Depth

(3) EM #

(4) Date af-d time

(5) Name

Place samples in a cooler (containing blue ice) and maintain
at 4PC.

e. Perform soil vapor testing on a co-located sample with an OVA
or HNu analyzer. This is done by filling a decontaminated brass tube
(one end caped with aluminum foil and polyethylene cap) with
approximately 1" of soil. Cap the second end, shake the sample; remove
the cap and take a reading with the meter.

f. Precision of soil samples to be analyzed will be assessed
from co-located samples because the compositing process required to
obtain uniform samples would result in loss of the volatile organic
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FIGURE Vi-8

SOIL SAMPLING FOR UNDERGROUND STORAGE TANKS

OVA or HNu
readings

I High readings (Collect composite
samples at direction of
LIA)

>1,000 ppm EPA 8010
Total Petroleum EPA 8020 < 1,000 ppm
Hydrocarbon Conc<-- EPA 8015 Mod* Total Petroleum
(Guidance Level-OHS) EPA 418.1 Hydrocarbon Conc

On Site Off Site
-Treatment Treatment/Disposal

Solely result of leaking lines/storage tanks 1,1,1-Trichloroethane
containing-Jet Fuel, Gasoline, (In cases where Tetrachloroethane or
benzene, xylene, ethyl benzene are found, these other solvents
contaminants will be c3nsidered as constituents of
the major petroleum blend found, i.e. gasoline)
Kerosene, Stoddard Solven:, or Diesel Fuels, and Take more samples
no other solvent contaminants - coordination with _41
LIA will determine ultimate cleanup & concurrence/ Acute Aquatic TCLP
non-concurrence obtained to consolidate petroleum 96 hr LC 50 EPA 6010**
contaminated soil back into the same UST location. Bioassay EPA 601

EPA 8015 Rod
EPA 602
EPA 604
EPA 610
EPA 8280
EPA 9010
EPA 9030
EPA 9040

The TCLP results will be compared to
the LDRs, risk evaluation performed Zero Headspace
in order to determine soil use/disposition. EPA 601

EPA 602
EPA 8015

* To include: PD 680, Diesel

Gasoline, Motor Oil

Data & Site ** To include: Arsunic, Mercury,
incorporated into the Selenium
RI/FS as a new site.

*** To include: N-butyl, Alcohol,
Nitrobenzene, CS2,
Pyridine, Ethyl Ether,
Acetone, Isobutanol,
MEK, Methanol, MIBK,
Cyclohexanone, Ethyl
Acetate W
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TABLE VI-i
HOLDING TIMES FOR SOIL SAMPLES

MAXIMUM
TEST HOLDING TIME

EPA 418.1 Total Recoverable Petroleum Hyrocarbons 7 days

EPA 8010 Halogenated Volatile Organics 14 days

EPA 8015 (UST) Nonhalogenated Volatile Organics, Modified 14 days
PD-680, Gasoline, Diesel, Motor Oil

EPA 8020 Aromatic Volatile Organics 14 days

EPA 8015 (TCLP) Nonhalogenated Volatile Organics, to 14 days
include n-Butyl alcohol, CS2, Ethyl Ether,
Isobutanol, Methanol, Cyclohexanone, Ethyl
Acetate, Nitrobenzene, Pyridine, Acetone,
MEK, MIBK, and Freon 113

-EPA 6010 Metals, to include EPA 7060, Arsenic; 28 days
EPA 7470, Mercury; EPA 7740, Selenium

EPA 610 Polynuclear Aromatic Hydrocarbons 7 days until ext,
40 days after ext

. EPA 604 Phenols 7 days until ext
40 days after ext

EPA 8280 The analysis of Polychlorinated Dibenzo-P 7 days until ext
Dioxins and Polychlorinated Dibenzofurans 40 days after ext

EPA 601 Halogenated Volatile Organics 14 days

EPA 602 Aromatic Volatile Organics 14 days

EPA 9010 Total and Amendable Cyanide 14 days

EPA 9030 Sulfides 7 days

EPA 9040 pH ASAP

% Solids 7 days

Bio-Assay ASAP
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compounds. The co-located samples will otherwise be handled and analyzed
in-the same manner. Eacn project will have a minimum of one duplicate
sample analyzed for all parameters tested. The duplicate sample will be
assigned a control number so that it cannot be identified (blind
duplicate) as a duplicate sample by lab personnel performing the
analysis.

g. The brass liners will be prepared prior to use by the

following four-step process:

(1) Washing in a solution of detergent and potable water.

(2) Rinsing with potable water.

(3) Rinsing with deionized water.

(4) Baking at 106 0C for a minimum of 8 hours.

h. Complete chain of custody. Complete field log (AF Form 1447)
in waterproof ink which should include the following information;

(1) Time contractor arrived on site

(2) Time contractor left site

(3) Weather, temperature

(4) Location of samples

(5) HNu or OVA readings of each sample

(6) Date and time sampled

(7) Field data and observations, any problems

Entry errors or changes will be crossed out with a single line,
dated, and initialed by the person making the correction. Entries made
by individuals other than the person to whom the logbook was assigned
will be dated and signed by the individual making the entry.

i. Samples will be transported in ice chests containing blue ice
and stored in the refrigerator located in the south room of Bldg 646,
along with the chain of custody. If sample results are urgent, the
samples will be taken to the contract laboratory the same day as sampled.
If not, the samples are to be taken to the laboratory by the third day.

j. The EMC sample log located in Bldg 250 HH is completed with

the following information:

(1) EM #

(2) Date Collected

(3) Date shipped
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(4) Name of laboratory

(5) Analysis requested

(6) Purchase order #

(7) Type container

(8) Sample type

(9) Location of sample

(10) OPR

(11) Remarks

(12) Date results are received from laboratory

k. Samples can be transported to the contract laboratory Monday
thru Friday between 8:00 A.M. and 5:00 P.M. A completed analysis request
form and a chain of custody form should accompany the samples. A
photocopy of both forms should be made upon release of the samples at the
designated analytical laboratory. These copies will be maintained in the
project file along with the field log (AF Form 1447) information.

-. Disposal of Contaminated Materials

1. Contaminated Soil. If there are appreciable OVA or HNu readings,
or unusual soil discoloration or records indicate the excavation project
is on or adjacent to a potential release location, then those excavated
soils, after samples are collected, will either be placed on and covered
by at least 6 mil plastic beside the trench from whence it came or may be
stored in the contaminated soil holding area north of Bldg 704.
Contaminated soil should be kept on and covered with plastic, in order to
protect contaminants from leaching into soil and to protect from wind.

2. Clean Soil. May be stored in the clean soil holding area
northwest of Bldg 1090.

3. Rinse Water. The rinse water will be collected and dumped at the
wash rack waste collection area located at the south end of Bldg 685.

C. Equipment Decontamination. General requirements for decontamination
are identified in 29 CFR Section 1910.120(k).

1. Brass Sampling Tubes

a. Wash in a solution of detergent and potable water using a
brush.

b. Rinse with potable water.

4 c. Rinse with deionized water.
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d. Bake at 1060C for a minimum of 8 hours.

2. Hand auger

a. Wash in a solution of detergent and potable water using a
brush.

b. Rinse with potable water.

c. Rinse with deionized water.

3. Drill String (casing, auger, bit, split spoon sampler, etc).
Clean by a high pressure, hot water wash (>180'F and >200 psi).

*NOTE: Decontamination of field equipment suspected of being
contaminated will occur in the vehicle wash pad located north, behind
Bldg:685. The clean up of field equipment known not to be contaminated
will occur on the gravel lot adjacent to the staging area.

D. Labeling and Packaging. Both ends of the brass sampling tube are
covered with aluminum foil and capped with polyethylene caps. The tubes
are then sealed with duct tape. Label tubes with waterproof pen with the
following information:

1. Location

2. Depth

3. EM#

4. Date and time

5. Name

Place samples in a cooler containing blue ice and maintain at 4 C.

E. Calibration of Field Instruments. HNu and OVA instruments are
calibrated daily before use and at the'end of each working day.
Calibration is done more frequently when considered necessary.

1. HNU Calibration Procedure (PI 101 with 10.2 eV lamp)

a. Connect the probe cable plug to the 12 pin keyed socket on
the readout assembly panel. Carefully match the alignment slot in the
plug to the key in the connector. Screw down the probe connector until a
distinct snap and lock is felt. Make sure the red INTERLOCK SWITCH is
depressed by the ring on the connector.

b. Battery Check: Turn the FUNCTION SWITCH to BATT. The needle
should be in the green region (check the battery as needed).

c. Leave the FUNCTION SWITCH to 0-20 range and wait for 5
minutes.
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d. Zero Set: Turn the FUNCTION SWITCH to STANDBY and set the
zero-point with the zero set control.

e. Connect the probe and calibration standard gas. The cylinder
should have a regulator adapter (CALIBRATION GASES SHOULD NOT BE USED
BELOW 300 PSI).

f. Set the FUNCTION SWITCH to the range position of the
standard, i.e., set the FUNCTION SWITCH to 0-200 range for Isobutylene
with 25 ppm.

g. Open the calibration gas. Unlock and adjust with the SPAN
CONTROL SETTING knob as required to read the ppm concentration of the
standard. Lock the SPAN CONTROL setting.

h. Shut off the calibration gas.

i. Check the zero setting again. If it is off zero, then repeat
4 through 9 above.

j. Now the HNu is ready for sampling.

Source of calibration gases:

Isobutylene (25 ppm) w/air: Tegal Scientific
PO Box 5905
Concord CA 94524

WARNING

** Do not look at the light source from closer than 6 inches with
unprotected eyes. Observe only briefly if necessary. Continued exposure
to ultraviolet energy can be harmful to eyesight.

** The instrument measures gases in the vicinity of the operator and a
high reading when measuring any volatile organics should be cause for
immediate action for safety.

** Extreme care must be taken in the handling of gas cylinders.
Contents are under high pressure.

** Turn the FUNCTION SWITCH on the control panel to the OFF position
before disassembly. Otherwise, high voltage of 2200 V OC will be
present.
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2. OVA Calibration Procedure

a. Connect the Probe/Readout Assembly to the side pack assembly
by attaching the sample line and electronic jack to the sidepack.
Connect a short tubular sampler to the probe handle.

b. When using the OVA in the Survey Mode, ensure that the SAMPLE
INJECT VALVE remains in the full "out" position.

c. Check the battery condition by moving the INSTR SWITCH to the
BATT position. The meter needle should move to a point beyond the white
line, indicating the battery has more than 4 hours of operating life
before recharging is necessary.

d. Move INSTR SWITCH to ON and allow 5 minutes to warm-up.

e. Turn the PUMP SWITCH on.

f. Use the CALIBRATE ADJUST knob to set the meter needle to the
level desired for activating the Audible Alarm.

g. Turn the VOLUME knob fully clockwise.

h. Using the ALARM LEVEL ADJUST knob located behind the
Probe/Readout Assembly, turn the knob until the audible alarm is
activated.

i. Move the CALIBRATE SWITCH to Xl and adjust the meter reading
to 0.4 using the CALIBRATE ADJUST knob.

j. Open the H TANK VALVE and H SUPPLY TANK VALVE 1 or 2 turns.
H TANK should nave at least 300 psi of hydrogen. Hydrogen should be
supplied between 8-12 psi. Wait 1 minute for hydrogen to purge the
system.

k. Depress the Igniter Button until the hydrogen flame lights.
The meter needle will travel upscale and begin to read "Total Organic
Vapors." Do not depress igniter for more than 6 seconds. If flame does
not ignite, wait one minute and try again.

1. Before calibration of the instrument, allow a minimum of 15
minutes for warm-up and stabilization.

m. Set the GAS SELECT cnntrol to 300.

n. Set the CALIBRATE ADJUST knob so that the meter reads 0.4.

o. Set the CALIBRATE SWITCH to X1 and introduce zero air
calibration gas (<l ppm). Adjust with R31 located behind the sidepack
assembly so that the meter reading corresponds to the calibration gas
concentration.
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p. Set the CALIBRATE SWITCH to X1O and introduce Methane
calibration gas (100 ppm). Adjust R32 so that the meter reading
corresponds to the calibration gas concentration. Set the CALIBRATE
SWITCH to XlO0. If the needle is not on tl" then adjust with R33.

q. Shut off the calibration gas.

r. Shut Down Procedure

(1). Close H TANK VALVE.

(2). Close H SUPPLY VALVE.

(3). Move INSTR Switch to OFF.

(4). Wait 5 seconds and move PUMP SWITCH to OFF. The
instrument is now shut off.

Source of Calibration gases: Liquid Air Corporation
California Plaza, Suite 350
2121 N California Blvd
Walnut Creek CA 94596

Methane (100 ppm) w/air
Zero Air (<l ppm) of Hydrocarbons

*3. Fuel Refilling of OVA

Note: Use 4.5 grade hydrogen stored at Bldg 646.

a. Shut down the instrument and the charger completely.
Refilling should be done in a ventilated area. THERE SHOULD BE NO
POTENTIAL IGNITERS OR FLAME IN THE AREA.

b. Make sure that the FILL/BLEED Valve on the end of the
HYDROGEN FILL HOSE is in the OFF position. Connect the HYDROGEN FILL
HOSE to the hydrogen bottle and the instrument.

c. Open the hydrogen supply bottle valve slightly. Turn the
FILL/BLEED Valve to bleed slightly and then to OFF position.

d. Open.the H REFILL VALVE and the H TANK VALVE on the
instrument panel and place on the instrument panel and place the
FILL/BLEED Valve on the filling hose assembly in the FILL position. The
pressure in the instzument tank will be indicated on the H TANK PRESSURE
Indicator.

e. After the instrument fuel tank is filled, close the REFILL
VALVE on the panel, the FILL/BLEED Valve on the filling hose assembly,
and the hydrogen supply bottle valve.
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f. Purge the trapped hydrogen in the filling hose, turn the
FILL/BLEED Valve on the filling hose assembly to the BLEED position and
then to OFF position. Turn the FILL/BLEED Valve to FILL position and
then to OFF position.

g. Repeat Step 6 above a few times.

h. Close the H TANK VALVE.

i. Disconnect the filling hose.

F. Sample Shipment. Samples are transported to the laboratory in an ice
chest containing blue ice. They can be transported Monday thru Friday
between 8:00 A.M. and 5:00 P.M. A completed analysis request form and a
chain of custody form should accompany the samples. A photocopy of both
forms should be made upon release of the samples at the designated
analytical laboratory. These copies will be maintained in the project
file along with the field log information.

G. Sample Documentation

1. Field Logbooks. A field logbook (AF Form 1447) is assigned to
each individual project where all pertinent factual information is
recorded from beginning of sampling to end of project. Logbooks are to
be dated, legible, and inclusive documentation of investigation
activities. The logbooks are to contain only facts and observations.
Language is to be objective, factual, and free of personal opinions or
other terminology which might prove inappropriate. Entries made are
dated and signed by the individual who is making the entry. The log,
which is completed in waterproof ink, should include the following
information:

a. Time contractor arrived on site

b. Time contractor left site

c. Weather, temperature

d. Location of samples

e. HNu or OVA readings of each sample

f. Date and time sampled

g. Field data and observations, any problems

Entry errors or changes will be crossed out with a single line,
dated, and initialed by the person making the correction.

2. Requests for Analyses and Chain of Custody Record. The
collection of each sample will be documented on requests for analysis
sheets. Chain of custody sheets will be initiated at the time of
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sampling. Both of these forms are to accompany the samples to the
-laboratory where photocopies are made upon release of the samples. The
copies will be maintained in the project file.

H. Quality Control Samples. The sampling activities during these
-evaluations will be supported by preparing and analyzing several sets of
quality control (QC) samples:

1. Field replicates

2. Laboratory QC samples

All field QC samples will be submitted in the same manner as the other
-field samples, with no distinguising labeling or markings. The QC
samples will be collected to match all of the parameters of the regular
samples. The laboratory QC is to be performed as outlined in "Quality
Assurance Project Plan," Aug 89 prepared by Radian Corporation.

a. MCP Projects. Precision of soil samples to be analyzed will
be assessed from co-located samples because the compositing process
required to obtain uniform samples would result in loss of the volatile
organic compounds. The co-located samples will otherwise be handled and
analyzed in the same manner. Each project will have a minimum of two
-duplicate samples analyzed for all parameters tested. These will be
taken from two different levels of the same hole. One of the end brass
tubes from the split spoon sampler can be used as the duplicate
co-located sample. The duplicate sample will be assigned a control
number so that it can not be identified (blind duplicate) as a duplicate
-sample by lab personnel performing the analysis.

b. Minor Construction, Repairs, Emergency Repairs. Co-located
samples will be taken and analyzed for all parameters tested. Each
project will have a minimum of one duplicate sample analyzed.

c. Underground Storage Tanks (UST): Each project will have a
minimum of one duplicate sample analyzed for all prarmeters tested.
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VII. SITE SAFETY PLAN @

A. Emergency Telephone Numbers

l. Local Services: In the event that an emergency happens while
doing sampling or working in any possible contaminated area, the base has
the capability to respond to all incidents. These services are not
limited to base employees. The phone numbers are as follows:

Fire (on base phone) 117
Fire (Wherry Housing) 643-6660
Fire (Capehart Housing) 643-6660
Ambular.ce (on base) 5-115
Police 112
Command Post 3-2751
Program Manager (Chief, EMC) 3-2517
Health & Safety Project Mgr (EMC) 3-2517

2. If a spill incident occurs, the Base Fire Department (117) should
be notified immediately. This activates the base spill response into
action with the proper individuals responding. The Environmental
Planning Division (EMX) has the responsibility (per SM-ALC, MCAFB Reg
19-2) of notifying the following off-base agencies if the contamination
is of reportable quantity or if the contamination threatens human life or
waterways:

National Response Center 1-800-424-8802
California Emergency Service 1-800-852-7560
Regional Water Quality Control

Board (RWQCB) 885-7872
County Health 386-6168

B. General Information

1. McClellan AFB is listed on the National Priority List (NPL). We
have a history of contamination which primarily includes solvents,
petroleum and metals. Through past surveys, we have identified most of
the areas on base which are sites of past disposal actions. The employee
is most likely to come in contact with these chemicals during excavation,
while repairing pipeline, underground electrical, and 'general road
maintenance. The actual concentrations at the site will most likely vary
considerably, as well as the risk of exposure of workers to potentially
hazardous chemicals. It is for this reason that this Health and Safety
Plan was developed.

2. All McClellan AFB personnel must follow procedures as are set
forth in this document. Further, any contractors that might be employed
for the successful completion of any contract covered under this Request
for Proposal (RFP) must develop their own health and safety procedures;
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they may be modeled after these procedures but shall in no case be less. than those as adopted by McClellan AFB. The contractor's health and
safety procedures must be reviewed and approved by EMC, prior to
initiation of any field work.

3. It is clearly impossible to anticipate all specific safety and
health haards beforehand; therefore, working personnnel must exercise
common sense and good judgement in their approach to a given situation.
The Health and Safety training described in Appendix A of this document
-has been designed to assist in preparing workers to recognize hazards and
minimize potentially adverse situations. This plan incorporates
appropriate rules, guidelines and recommended work practices contained in
previously published material and referenced in 29 CFR 1910.120, Appendix
C. All project personnel shall follow the safety and health procedures
set forth in the subsequent sections.

C. Organization and Responsibilities

l. The Project Manager. The Project Manager is specifically
responsible for all aspects of the daily operation of the project and for
its successful completion.

2. The Site Health and Safety Officer. Responsibilities of the Site
Health and Safety Officer (SKSO) are delegated to the Industrial
Hygienist (Occupational Health Specialist). He shall report directly to
the-Project Manager or his designee. The SiHSO shall immediately inform

* the Project Manager of any health and/or safety conditions which may
adversely affect the project. The SHSO is also accountable for health
and safety during any visit(s) to the project or for subcontractor
personnel. The SHSO is specifically given the authority for the
following actions:

a. Require specific health and safety precautions prior to site
entry or contractor personnel by McClellan employees.

b. Require any worker, including contractor personnel, to obtain
immediate medical attention when indicated.

c. Deny access to the site or to any portion thereof, when
imminent health and safety risk exists.

d. Order. the immediate evacuation of workers, including
contractor personnel, from any area of the site when, in his professional
judgement, conditions warrant such action.

3. Emergency Actions: If any emergency involving actual or
suspected personnel injury occurs, the SHSO shall take the following
steps:

a. Remove the exposed or injured person(s) from the immediate
point of danger.

b. Re-Jer first aid, if necessary. Decontaminate the victim's
outer clothing after critical first aid has been given.
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c. Obtain paramedic services or ambulance services. Transport
the victim to the local hospital for medical care. This procedure s!all
be followed even if the:e is no visible injury.

d. Other personnel shall be evacuated to a safe distance until
it s determined that it is safe for work to resu'e. If there is any
doubt regarding the condition of the aea. filtt ier appropriate advice
shall be sought.

e. At the earliest practicil time, the SHSO shall contact the
Project Manager and provide detai'.. of the incident and any steps that
have been taken to prevent its recurrence.

f. In the event that there is a possibility that an
environmental impact or off-site migration of a toxic substance is
likely, then immediate notification should be made to the Base Fire
Department (117). This act±rates the base spill response into action
with the proper individuals responding. The Environmental Planning
Division (EMX) has the responsibility (per SM-ALC, MCAFB Reg 19-2) of
notifying the following off-base agencies if the contamination is of
reportable quantity or if the contamination threatens human life or
waterways.

* National Emergency Response Center
* CA State Office of Emergency Services
* Local Police Department or Sheriff's Department

* NOTE: For telephone numbers, see Section VII.

g. A written report of the incident shall be prepared by the
SHSO and the Project Manager within twenty-four (24) hours following the
incident and forwarded to EM.

D. Medical Screening Procedures

1. Th purposes of *he medical screening program are as follows:

a. To assess the health status of personnel prior to work and to
determine their fitness for the anticipated duties.

b. To monitor personnel for the evidence of post project adverse
health affects. o

2. All employees who will be working at any given remedial action
site must undeigo a medical evaluation before participating in field
work.

3. A Physician's Statement qualifying the employee's physical
ability to work will be available on-site in the possession of the
Project Manager for review by cne contracting officer's representative or
the appropriate regulatory agency as may be required.
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E. Personal Protective Apparel and Equipment

1. The suggested item specifications and description in this section
are included primarily for information purposes only. As stated earlier
in this document, the generic nature of the Health and Safety Plan is
such that site specific, job specific, and contaminant specific personal
protective clothing cannot be presented at this time. However, it should
be clearly understood that the appropriate Level of Protection (A-D) will
be utilized by all employees while working. Appropriate Levels of
-Protection, vendors and actual items will be determined by the SHSO and
continuously evaluated throughout the course of the project. For most
work done on this facility, the worker will wear level D protection, the
SHSO will be responsible for upgrading the protection level. The
recommended PPE for each level is as follows:

LEVEL A: Recommended

** Pressure-demand, full facepiece SCBA or
pressure-demand supplied air respirator witn
escape SCBA.

** Fully-encapsulating, chemical resistant suit
** Inner chemical-resistant gloves.
** Chemical-resistant safety boots/shoes.
** Two-way radio communications.

LEVEL A: Optional

Cooling unit
** Coveralls
** Long cotton underwear
** Hard hat
** Disposable gloves and boot covers

LEVEL B: Recommended

** Pressure-demand, full facepiece SCBA or
pressure-demand supplied-air respirator with
escape SCBA.

** Chemical-resistant clothing (overalls and long
sleeved jacket; hooded one or two piece chemical
splash suit; disposable chemical-resistant
one-piece suit).

** Inner and outer chemical resistant gloves
** Chemical resistant safety boots/shoes
** Hard hat
** Two-way radio communications

LEVEL B: Optional

** Coveralls
** Disposable boot covers
** Face shield
** Long cotton underwear
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LEVEL C: Recommended

** Full-facepiece, air-purifying, canister equipped
respirator.

** Chemical-resistant clothing (overalls and
long-sleeved jacket; hooded, one or two peice
chemical splash suit; disposable chemical
resistant one-piece suit).

** Inner and outer chemical resistant gloves
** Chemical-resistant safety boots/shoes
** Hard hat
** Two-way radio communications

LEVEL C: Optional

** Coveralls
* Disposable boot covers

** Face shield
** Escape mask
** Long cotton underwear

LEVEL D: Recommended

** Coveralls
** Safety boots/shoes
** Safety glasses or chemical splash goggles
** Hard hat

LEVEL D: Optional

** Gloves
** Escape mask
** Face shield

2. Personal Protection. The SHSO shall insure that ample supplies
including, but not limited to, the following items will be available for
worker's personal use during any on-site work activity.

a. Gloves

* Inner: latex, vinyl, and when needed, nitrile will be
used.

* Outer: Chemically protective, neoprene, butyl rubber,
nitrile gloves.

b. Protective Clothing

* Tyvek coveralls (all sizes)
* Polylaminated Saranex coveralls
* Butyl rubber aprons
* PVC chemically resistant splash suits
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c. Footwear

Chemical protective butyl rubber boots fitted with steel
shanks and steel toe protectors.

** Safety shoes worn with protective PVC overboots.

d. Eye protection

* Safety glasses with side shields
* Single unit plastic "specs" with shields
* Goggles
* Face shield (attached to hard hat)

e. Hard hat

f. Hearing Protectors

* Ear plugs

* Acoustic ear muffs

g. Respiratory Protection

* Half-mask air purifying respirator equipped with
'NIOSH/MSHA approved cartridges for protection against
organic vapors, mists, pesticides, dusts, and fumes, as
conditions dictate. All particulate cartridges shall
conform to the current ANSI Standard for HEPA filters.

* Full-face mask respirators equipped with air-purifying

cartridges as described above.

* Self-Contained Breathing Apparatus (SCBA) conforming to

the current ANSI Standard with an ample supply of
auxiliary air bottles filled with Grade-D breathing air.

* Supplied air system(s) supplying Class-C, Grade-D air

under positive pressure. Air delivery shall not exceed
limits as established in,29 CFR, 1920.134.

* Five minute escape masks

3. Other Miscellaneous Protective Equipment. If unanticipated
conditions are encountered which require additional personal protection,
the SHSO shall ensure that appropriate additional personal protective
apparel and equipment is available and in use prior to continuing field
activities under such conditions.

4. Disposal of Contaminated Clothing

a. After daily field work has been completed, outer
disposable protective clothing shall be removed and placed in 3 ,rvious
bags. The bagged waste will then be handled as hazardous w- and
disposed of accordingly as part of the site remedial work waste stream.
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b. When laundering is necessary, clothing shall be washed by
laundries which accept contaminated clothing. All boots will be
decontaminated each day and left on-site until the conclusion of the
project field work.

5. Safety Equipment. Minimally, the SHSO shall have the following
items immediately available on-site:

.* One (1) or more 30 pound ABC fire extinguisher(s)
** Foam generating fire extinguisher(s)
* First aid kit

** A supply of clean, potable water
** A portable eye wash unit conforming to OSHA standards
** Soap or waterless hand cleaner and towels
** Medical oxygen for resuscitation purposes

6. Apparel Decontamination Facilities. The SHSO shall establish a
safety apparel decontamination station at the work site. As a minimum,
soap, rinse water, towels, wash pans, and brushes for scrubbing boots,
bib overalls, and other gear as is needed shall be available. All wastes
generated during the decontamination process will be contained and
properly disposed. Appendix C provides a generic decontamination layout
intended to provide an overview of the basic zones and stations that
shall be established on the personal decontamination of protective
clothing and equipment prior to leaving a hazardous waste site.

7. Personnel Decontamination and Personal Hygiene

a. Personnel shall be provided with clean and sanitary change
room(s) equipped with storage facilities for street clothing and
adequately removed from potential sources of contamination. Contaminated
individuals should shower at the end of the work shift. These
facilities, when provided, will be in compliance with OSHA standards as
stipulated in 29 CFR 1910.141.

b. A rest area in which workers may take rest breaks and
non-breaks shall be made available for workers in an area that is free of
potential sources of contamination.

8. Air Monitoring Equipment

a. There. are no direct reading instruments available that would
be suitable for the quantification of all airborne contaminants that
might be encountered at all hazardous waste cleanup sites. Therefore,
specific detection instrumentation and sampling strategies will be
selected for contaminants as they are presented in the pre-work plan
prior to the implementation of site mitigation activities.

b. However, since almost every hazardous waste site potentially
would involve chemicals existent in vapor, gaseous or particulate states,
all instrumentation and sampling equipment required for environmental and
personal monitoring will be provided by the SHSO. Refer to Appendix B
for a list of direct reading instrumentation and other sampling equipment
that will be made available during the work phases of a project.
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c. Personal air monitoring will be performed to document
* worker's 8 hour Time Weighted Average (TWA) exposure to specific volatile

organic vapors and inorganic gases. The personnel to be monitored and
the number of samples to be collected will be determined by the SHSO
after evaluating site conditions and work activities.

d. The SHSO shall ensure that all necessary monitoring equipment
is available prior to the start of sitc work. The SHSO shall also ensure
that monitoring instruments are used only by persons who have had prior
experience with their use, care, calibration, and operation; and who are
knowledgeable about their operational limitations.

F. Field Personnel Health and Safety Training

1. General Healtn and Safety Training. In order to derive the
greatest benefit from staff hours devoted to training as required under
29 CFR, 1910.120(e), Industrial Hygienists, Occupational Health
Specialists, and other professionals experienced in the health anc safety
aspects of hazardous waste management shall provide initial, refresher,
and/or review training to the staff as outlined in Appendix A. The
following basic areas of worker safety technique will be discussed:

a. Health and Safety Training. All personnel (except clerical
staff) should have completed a 40 hour Health and Safety Training Course
within the past year. Refer to Appendix A for an outline of course
content. Documentation for employee attendance should be available upon.request.

b. Site Specific Health and Safety Training and Hazardous
Substances in the Field.

Before begining work at each location, employees will be
required to attend a site indoctrination health and safety training
session. At the minimum, each member shall receive the following
training as described by 29 CFR 1910.120(e):

** Indoctrination about potential site safety hazards
present on-site and those routes of exposure to be particularly cautious.

** Special work practices required for the specific
site.

** Engineering controls and special equipment present
on-site.

** Overview of personal protective equipment required
for remedial activities on-site.

** Medical surveillance requirements on-site.

** Physiological and behavioral signs of acute toxicity
that must be recognized as early as possible.
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** Decontamination procedures to be practiced.

** In the case of sampling, review sampling techniques

that will be employed on the site during the project
and special protective equipment that must be
utilized during sampling (if any).

c. -Respiratory Protection: The following aspects of respiratory
protective equipment will be discussed:

* Selection
* Donning
* Fit
* Qualitative fit testing
* Use
* Maintenance during usages

d. Use of safety Apparel and Equipment. The following areas of
personal protection will be discussed:

* Personal protective equipment use
* Limitations of clothing and equipment
* Personal hygiene and habits
* Decontamination procedures (clothing, equipment, etc)
* Disposal of contaminated clothing

e. Emergency Procedures and Services: Refer to Section VII of

this document for telephone numbers and individual contacts.

G. Site Operations

1. General Safety

Site operations shall be conducted in a safe manner consistent with
the procedures contained in the Soil Management Plan. The number of
personnel working on site shall be restricted to a minimum and will
represent only those needed to perform the required work.

2. Control of Possible Contamination During Remedial Activities and
Sampling. The project Manager shall review and approve all procedures
governing work activities at the site. These procedures shall be used to
ensure that neither property nor unsuspecting persons are contaminated by
any aspect of project activities. Procedures and/or procedural changes
should address the following items as appropriate.

a. Prevention of surface contamination by subsurface material
and vice versa.
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b. Minimization of dust generation resulting from the operation
* of graders and other heavy construction equipment. It should be noted

that water spraying of overburden surfaces will be available whenever
heeded.

c. Minimization of worker exposure(s) to particulate dust.
Personnel shall work upwind of any operating graders or other heavy
equipment to reduce worker exposure to respirable fractions.
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APPENDIX A

Hazardous Waste Worker Training
General Course Outline

I. Introduction

A. Orientation and introduction

B. Course objectives

II. Regulations

A. Federal legislation

1. Superfund requirements (SARA, Title II)

2. OSHA Standard (29 CFR, Parts 1910.120, 29 CFR, 1910 and 1926,
CFR 300.150 and applicable OSHA Act laws and regulations)

B. Other Agency Requirements

1. Mine Safety and Health Administration (MSHA)

2. American National Standards Institute (ANSI)

III. Environmental Incidents/History

IV. Medical Considerations

A. Routes of entry

1. Respiration

2. Skin absorption

3. Ingestion

B. Overview of toxicology

1. General considerations

2. Exposure limits

3. Material safety data sheets

V. Chemical and Physical Considerations

A. Chemical properties of matter

B. Physical properties

C. Noise
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.VI. Respiratory Protection
A. General considerations

1. Limitations of respiratory protective devices

2. Types and description

B. Air-Purifying Devices

1. Particulate filters (HEPA)

2. Canisters for gases and vapors

3. Combination canisters

C. Supplied-Air Systems

1. Confined space requirements

2. Airlines and compressors

3. Air quality requirements

0. Self-Contained Breathing Apparatus (SCBA)

E. Respirator Selection

F. Respirator Fit Testing

1. Semi-quanitative fit test

2. Qualitative fit test

3. Quantitative fit test

G. Care and maintenance of respirators

VII. Protective Clothing

A. Protective materials

B. Permeation factors

C. Suiting-up and removing protective clothing

VIII. Levels of personal protection

A. Protection objectives

B. Levels (A-D) described
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IX. Site Entry Considerations

X. Work Zones

XI. Decontamination Zones (Zones A-D)

XII. Health and Safety Plans

XIII. Field Monitoring and Instrumentation

A. Explosimeters

B. Direct-reading instrumentation

1. Colorimetric tubes

2. Carbon monoxide detectors

3. Hydrogen sulfide detectors

4. Oxygen level indicators

C. Photoionization meters

D. Portable gas chromatographs

XIV. Engineering Controls

NOTES:
1. Personal training manuals will be provided for each student

in attendance.

2. Lectures will be supplemented with demonstrations and active
student participation.

3. Instruction time: 40 hours.
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APPENDIX B

Industrial hygiene and environmental monitoring equipment shall be
provided by the Site Health and Safety Officer (SHSO) for the purpose of
monitoring employee's exposure to chemical contaminants and physical
conditions that on-site personnel might potentialy be exposed to. All
equipment shall be maintained in good working order and shall be
periodically calibrated to ensure operational accuracy.

Protocols for testing specific contaminants shall meet requirements as
cited in-29 CFR, 1910.120; and all equipment shall be operated as
directed by the manufacturer(s). All calculations performed to evaluate
worker's exposure on an 8 hour time weigh J average shall be prescribed
in 29 CFR, 1910.120. All measurements shall be referenced to current
permissible exposure levels (PELs) as cited in the following:

- 29-CFR 1910.10, subpart 2
- CA Administrative Code, Title 8
- ACGIH, Recommended Threshold Limit Values, 1987-88

Minimally, the following instrumentation and/or analytical equipment
shall be provided on site:

- oxygen level indicator
- carbon monoxide (CO) indicator
- hydrogen sulfide (H2S) meter
- combustible gas meter (%LEL) and (ppm)
- direct reading colorimetric tube indicators

-- Draiger hand pump
-- various specific gas colorimetric tubes

- photoionization detection meter (HNU photoionizer) for the
detection of volatile organic vapors

--10.7 eV UV lamp source
--optional strip chart recorder for hard copy recording

- personal passive monitoring badges
- personal portable air sampling pumps

--field calibration equipment '
--appropriate sampling train(s)

- portable hand-held noise meter (dba weighted, slow response and
peak hold capability)

- portable personal noise dosimeters
- heat stress monitor (WBGT)
- hazardous categorization field kit (Haz-Cat)
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APPENDIX C

The Decontamination Layout presented in this appendix is intended to be
generic in order to provide an overview of the basic zones and stations
that shall be established for the personal decontamination of protective
clothing and equipment prior to leaving a hazardous waste site. It is to
be emphasized that specific plans for Decontamination Stations will vary
depending upon the level(s) of protection (i.e., Levels A-D) that are
employed. Accordingly, the basic layout will be either enhanced and/or
simplified as indicated by EMC.

A. Exit Zones

1. Exclusion Zone (within the contaminated area)

a. Segregated equipment drop

b. Outer garment, boots and glove wash

c. Outer garment removal

2. Contamination Reduction Zone

a. Outer garment removal

b. Air tank change (and return to exclusion area) or
respiratory protective equipment removal (to exit the site)

c. Inner protective clothing removal

3. Support Zone (behind the contamination control line)

a. Field wash (wash basins, shower, etc)

b. Toilet facilities

c. Redress area

d. Rest facilities

e. Equipment supply/resupply

B. Decontamination Equipment

1. Exclusion Zone

a. Various size containers

b. Plastic liners

c. Plastic drip cloths

d. Decon solution and/or detergent water
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e. Wastewater collection facility

2. Decontamination Reduction Zone

a. Auxiliary air tanks

b. Boot covers, gloves, tape

c. 30-50 gal containers with water/decon solution

d. Bench or stool

e. Soap, towels

f. Plastic sheeting

3. Support Area

a. All other support equipment as needed
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