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The Department of Ecology is required under the Model Toxics Control Act
to adopt and enforce cleanup standards for hazardous substances. This
Final Environmental Impact Statement (FEIS) presents an analysis of
alternative approaches for establishing cleanup standards. It has been
prepared in accordance with the Washington State Environmental Policy
Act (SEPA), Chapter 43,21C RCW and SEPA rules, Chapter 197-11 WAC.

Based on a review of this environmental analysis, comments received from
the public, and the statutory requirements under the MICA, Ecology
selected the combination alternative for establishing cleanup standards.

The seven alternatives evaluated in this EIS are:

Alternative {1: Proposed Action: Combination Alternative
Alternative #2: Background Alternative

Alternative #3: Risk-Based (#1) Alternative

Alternative #4: Risk-Based (#2) Alternative

Alternative #5: Applicable State and Federal Law Alternative
Alternative #6: Technology-Based Alternative

Alternative #7: No Action Alternative

The proposed action is an amendment to the Model Toxics Control Act
Cleanup Regulation (Chapter 173-340 WAC). The amendments establish
numerical cleanup levels for relatively straightforward cleanup actions
and provides a process for establishing site-specific cleanup levels at
more complex sites. The amendments also specify basic requirements for
cleanup actions, specify criteria for selecting from among alternative
cleanup actions, and establish requirements for leaking underground
storage tank corrective actions. Key environmental issues associated
with selecting from among the above alternatives include the following:

o Acceptable levels of cancer risk

o Appropriateness of establishing cleanup levels at concentrations
below existing environmental standards

o Role of cost in establishing cleanup levels

0 Role of cost in selecting cleanup actions

o Appropriate amount of flexibility to establish site-specific
cleanup requirements

o Health risk assessment methods and procedures

Ecology held three public hearings in September 1990 to accept oral
testimony and written comments on the proposed amendments and the Draft
EIS. Based on public comment, Ecology has made the following changes to
the proposed regulations and the EIS:

o Removed technical practicability from the list of factors
considered when establishing cleanup levels

o Incorporated specific criteria for determining industrial site use
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Provided flexibility to demonstrate that ambient water quality
criteria are not relevant and appropriate for a particular body of
water

Incorporated criteria for evaluating whether it is appropriate to
develop alternate cleanup levels for shallow ground water
discharging to surface waters

Clarified that surface water standards would not be applied to
stormwater that is in the process of being conveyed to a treatment
system

Incorporated revised parameters for fish consumption rate and
frequency of contact with industrial site soils

Clarified that closure requirements under Chapter 173-304 WAC
represent a minimum requirement for cleanup actions performed at
solid waste landfills

Clarified that sediment cleanup actions performed under this
chapter shall comply with the cleanup standards and plan submittal
requirements in Chapter 173-204 WAC

Clarified Ecology’s expectation with respect to the use of various
cleanup technologies

Requires Ecology to provide opportunity for public review and
comment of periodic reviews

Provide the flexibility to utilize special testing procedures for
stabilized soils

Revised the rule to clarify that surface water monitoring should
be performed as close as practicable to the ground water/surface

water interface

Reorganized and simplified the regulatory language '

The adoption of the regulation will occur after Ecology receives advice
and comment from the Ecological Commission,
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Fact Sheet

Name of Proposal

Nature of Proposal

Location of
Proposal

Alternatives

Cleanup Standards

The proposed action is to adopt new sections and amend existing
sections to the Model Toxics Control Act Cleanup Regulation
(Chapter 173-340 WAC). The amendments establish numerical
cleanup levels for relatively straightforward cleanup actions and
provide a process for establishing site-specific cleanup levels at
more complex sites. The amendments also specify basic require-
ments for cleanup actions, specify criteria for selecting among
alternative cleanup actions, and establish the requirements for
leaking underground storage tank corrective actions.

The cleanup standards would apply on a statewide basis.

The Final EIS evaluated the following seven alternatives.
Cleanup actions for each alternative shall utilize permanent so-
lutions to the maximum extent practicable.

Alternative #1: Preferred Alternative: Combination - The
cleanup standard is established on the basis of a risk assessment
and applicable state and federal laws concentrations, provided
that both are higher than the natural background concentration
of the contaminant. Otherwise, the natural background concen-
tration is chosen. This alternative provides some flexibility to
consider net environmental impacts and technical issues in estab-
lishing cleanup levels.

Alternative #2: Background - The cleanup standard is estab-
lished at the prerelease background concentration of each con-
taminant in each medium.

Alternative #3: Risk-Based (#1) - The cleanup standard is
established at a level determined to be protective of human
health and the environment based on the results of a risk assess-
ment,




Fact Sheet

Lead Agency

Responsible
Official

Contact Person

Subsequent
Environmental
Review

Authors and
Principal
Contributors

Alternative #4: Risk-Based (#2) - The cleanup standard is
established at a level determined to be protective of human
health and the environment based on the results of a risk assess-
ment.

Alternative #5: Applicable or Relevant and Appropriate Re-
quirements (ARARs) - The ARAR with the lowest concentration
is chosen as the cleanup standard after all ARARs have been
determined.

Alternative #6: Technology-Based - The cleanup standard is
established at the lowest concentration level that is achievable by
available cleanup technologies.

Alternative # 7: No-Action - The no-action alternative is equiv-
alent to the ARAR alternative.
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Cleanup actions for individual hazardous waste sites will be re-
viewed for compliance with SEPA.
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Chapter 1
Summary

Introduction and Purpose

This document is a Final Environmental Impact Statement (Final
EIS) which presents responses to comments made by public and
private parties on the Draft EIS (Ecology, 1990) prepared by the
Washington Department of Ecology (Ecology) to assess the im-
pacts associated with Ecology’s proposal to amend the Model
Toxics Control Act Cleanup Regulation (Chapter 173-340
WAC). The amendments define procedures for establishing
cleanup standards, criteria for selecting cleanup actions to com-
ply with those standards, and requirements for corrective actions
at leaking underground storage tanks.

General goals to be served by the proposed action are protection
of human health and the environment, scientific and legal defen-
sibility, consistency with other state and federal requirements,
efficient cleanup of contaminated sites, and an appropriate bal-
ance between statewide consistency and site-specific flexibility.

Ecology’s comprehensive regulation, The Model Toxics Control
Act Cleanup Regulation (Chapter 173-340 WAC), provides the
overall implementation framework. This regulation has been
developed in two phases. The Phase I portion defines the admin-
istrative process for identifying, investigating, and cleaning up
hazardous waste sites. Phase I became effective on May 4, 1990.

Phase II includes the provisions for establishing cleanup stan-
dards, selecting cleanup actions, and performing corrective ac-
tions at leaking underground storage tanks. The Phase II
amendments - the subject of this EIS - were proposed on August
1,1990. The amendments were formulated based on an analysis
of other state and federal approaches and comments from other
state and federal agencies, various Ecology programs, and
Ecology’s Science Advisory Board. Public critique also provided
an invaluable contribution during the development process.
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The remainder of this EIS provides a summary of impacts, a
description of the final action and alternatives, an evaluation of
impacts, the proposed amendments (Appendix A), and public
comments and responses. All documents are available for re-
view.

Summary Of Alternatives

Six alternative approaches to developing cleanup standards were
evaluated in the Draft EIS. Based on public comment, a seventh
alternative (Alternative #4 - Risk-Based Cleanup Standard #2)
was identified and incorporated into the Final EIS. A detailed
discussion of the standard setting process for each alternative can
be found in Chapter 4 of the Draft EIS (Ecology, 1990). The
seven alternatives are described below. Cleanup actions for each
alternative shall utilize permanent solutions to the maximum
extent practicable.

Alternative #1: The Preferred Action. Combination Al-
ternative, '

Cleanup levels would be set at risk-based concentrations which
are at least as stringent as applicable state and federal laws. These
levels may be modified within a limited range based on consider-
ations of technical feasibility, net environmental protection, and
background concentrations. Cleanup levels would be established
for each hazardous substance in each medium and then modified
to take into account mixtures of hazardous substances and expo-
sure via more than one medium.

Alternative #2: Background-Based Cleanup Standards.

Cleanup levels would be set at levels equal to the background
concentration or practical quantitation limit of each hazardous
substance in each medium. Under this alternative, background
would be defined as the concentration or level of a hazardous
substance in the environment at or near the facility that cannot
be attributed to any release from the site or other human activities
in the local area.
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Alternative #3: Risk-based Cleanup Standards (#1).

Cleanup levels would be set at levels that are protective of human
. health and the environment as determined through an assessment
of the health risks associated with each hazardous substance in
each medium (for example, ground water). Cleanup levels for
individual hazardous substances would then be modified to take
into account mixtures of hazardous substances and exposure via
more than one medium.

Alternative #4: Risk-Based Cleanup Standards (#2).

Cleanup levels would be established using procedures similar to
Alternative #3, except that the risk-based cleanup level for car-
cinogens would be 100-fold higher.

Alternative #5: Applicable State and Federal Laws.

Cleanup levels would be set at levels that meet or exceed stan-
dards established under applicable state and federal laws, includ-
ing Section 121 of CERCLA/SARA. Section 121 requires the use
of all legally applicable or relevant and appropriate requirements
(ARARSs) for each hazardous substance in each medium. The
ARAR with the lowest concentration would be used to establish
the cleanup level.

Alternative #6: Technology-Based Cleanup Standards.

Cleanup levels would be set at concentrations that can be
achieved through the application of best available cleanup tech-
nologies.

AN

Alternative #7: No-Act'ion.

No new standards would be set for cleanup of hazardous waste
sites. Because Ecologyis currently required by law to promulgate
cleanup levels, this alternative is not considered to be a legal
option. However, even if Ecology declined to adopt new cleanup
levels, the use of the strictest ARARs would still be required by
the Model Toxics Control Act (MTCA). Therefore, for the pur-
poses of this EIS, the No-action Alternative is considered to be
equivalent to the ARAR alternative and has not been evaluated
separately.
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Summary of Impacts of the Alternatives

The long-term environmental impacts asociated with residual
levels of hazardous substances tend to be directly related to
cleanup levels for a particular site. More stringent cleanup levels
are generally associated with lower long-term environmental
impacts. This contrasts with the general relationship between
cleanup levels and the short-term environmental impacts which
occur during a cleanup action. In these cases, environmental
impacts tend to be inversely related to the cleanup level (i.e. the
more stringent the cleanup level, the greater the potential for
short-term adverse environmental impacts).

In general, implementation of the proposed amendments (Com-
bination Alternative) will result in residual levels of hazardous
substances at least as stringent as those established under existing
procedures. While reducing the potential for long-term impacts
on human health and the environment, the use of lower cleanup
levels for carcinogens may increase the potential for adverse
impacts during cleanup actions. Those impacts may include in-
creased worker exposure to hazardous substances, habitat de-
struction, and increased transportation impacts.

The relative impacts of the remaining alternatives show consid-
erable variability depending on the hazardous substance and
media of concern. However, the Background alternative tends
to result in the most stringent cleanup levels while the Technol-
ogy-Based and Risk-Based (#2) alternatives result in the least
stringent cleanup levels.

The Model Toxics Control Act expresses a preference for the use
of permanent solutions generally involve the use of some type of
treatment technology (incineration, bioremediation, etc). Treat-
ment technologies frequently have a greater potential for short-
term adverse impacts relative to cleanup actions which rely solely
on capping and other containment technologies. However, the
long-term protection associated with the use of permanent solu-
tions is usually superior to containment options.
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Mitigation Measures

In general, cleanup actions represent measures to mitgate the
problems associated with past releases of hazardous substances.
However, in performing those actions, there is always the poten-
tial to increase existing problems or create new ones. Most of the
impacts identified in the EIS can be mitigated through the use of
one or more mitgation measures. Examples of potential mitiga-
tionmeasures are summarizedin Chapter 4. The actual measures
used at a particular site will depend upon the hzardous substances
present, the environmental setting, and the type of cleanup tech-
nologies utilized at a site.

Unavoidable Adverse Impacts

The correction of contamination problems at hazardous waste
sites may result in some unavoidable adverse impacts. Ecology
will generally be faced with balancing the short-term adverse
impacts associated with the actual cleanup action (incineration,
biotreatment, etc.) and the long-term impacts associated with
residual levels of hazardous substances. The proposed amend-
ments are structured in a manner that facilitates site-specific
decisions which minimize overall adverse impacts. ’

Decision Process

The Draft EIS assessed the impacts of six alternative approaches
for establishing cleanup standards and selecting cleanup actions.
The Final EIS identifies the final requirements, including modi-
fications based on written comments and public testimony.
Based on public comment, Ecology has also included an evalua-
tion of a seventh alternative (Risk-Based Alternative #2) in the
Final EIS.

The action described in this Final EIS constitutes Ecology’s
preferred course of action. The action is comprised of proce-
dures for establishing cleanup standards, criteria for selecting
cleanup actions to comply with those standards, and require-
ments for performing corrective actions at leaking underground
storage tanks.
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As a final step, Ecology has forwarded the proposed action and
accompanying documentation to the Washington State Ecologi-
cal Commission for advice and guidance under the authority of
Chapter 173-120 WAC.

Future Environmental Review

The environmental review of the amendments is completed with
the publication of this Final EIS, and subsequent review by the
Washington Ecological Commission (see decision process
above). However, individual site cleanup actions will undergo
further environmental review under the authority of SEPA,
where applicable.
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Chaptér 2
Background

The Model Toxics
Control Act

Statutory Background

Over the last tenyears, Ecology has used several statutory author-
ities to require site cleanups. Throughout the late 1970s and early
1980s, the state Water Pollution Control Act (Chapter 90.48
RCW) and state Hazardous Waste Management Act (Chapter
70.105 RCW) were used as the primary authorities for cleanup of
hazardous waste sites. In 1984, Ecology developed a final cleanup
policy with technical criteria for determining cleanup levels on a

~ site-specific basis. This 1984 policy is generally referred to as the

How Clean Is Clean policy. (The complete text of the How Clean
Is Clean policy is provided in the Technical Appendlces to the
Draft EIS (Ecology, 1990).)

Passage of the state’s Hazardous Waste Cleanup Act in 1987
provided a comprehensive statutory authority covering the iden-
tification, characterization, and cleanup of hazardous waste sites.
This law also created a trust fund, financed by a new tax on
hazardous substances, to support the state program. The Hazard-
ous Waste Cleanup Act of 1987 was in effect for 16 months before
being replaced by the Model Toxics Control Act which became
effective in March 1989.

In November 1988, Washington voters passed the Model Toxics
Control Act (MTCA). This statute, subsequently codified as
Chapter 70.105D RCW, establishes the basic authorities and
requirements for cleaning up hazardous waste sites in a manner
that will protect human health and the environment. It also
includes a tax on hazardous substances to finance the state pro-
gram. RCW 70.105D.030(2)(d) directs Ecology to adopt and
enforce:

“[m]inimum cleanup standards for remedial actions at least as
stringent as the federal cleanup standards under section 121 of the
federal cleanup law, 42 U.S.C. 9621 and at least as stringent as all
applicable state and federal laws, including health-based standards
under state and federal law.”
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The Federal
Cleanup Law

Applicable State
and Federal Laws

With respect to selecting remedial actions for individual sites,
RCW 70.105D.030(1)(b) specifies that “[ijn conducting, provid-
ing for, or requiring remedial actions, the department shall give
preference to permanent solutions to the maximum extent prac-
ticable and shall provide for or require adequate monitoring to
ensure the effectiveness of the remedial action.”

The Federal cleanup law referenced in RCW 70.105D.030(2)(d)
is the Comprehensive Environmental Response Compensation
and Liability Act of 1980 as amended by the Superfund Amend-
ments and Reauthorization Act of 1986 (hereinafter referred to
as CERCLA). Under Section 121(b) of CERCLA, EPA is re-
quired to “select a remedial action that is protective of human
health and the environment, that is cost-effective, and that uti-
lizes permanent solutions and alternate treatment technologies
or resource recovery technologies to the maximum extent practi-
cable.”(A complete summary of Section 121 of CERCLA is
provided in the Technical Appendices to the Draft EIS (Ecology,
1990).)

Section 121(d) specifies that protection of human health and the
environment is to be achieved, at least in part, by identification
and compliance with “applicable or relevant and appropriate
standard, requirement, or criteria, or limitation ... for ahazardous
substance, pollutant, contaminant, remedial action, or loca-
tion....” (commonly referred to as ARARS).

Two other subsections in Section 121 of CERCLA have been
discussed in the context of the Model Toxics Control Act. First,
Section 121(d)(4) specifies that EPA may waive compliance with
ARARs in limited situations, as long as the cleanup is protective
of human health and the environment. The second provision is
Section 121(c) which provides that if EPA “selects a remedial
action that results in any hazardous substances, pollutants, or
contaminants remaining at the site, [EPA] shall review such
remedial action no less frequently than each five years after the
initiation of such remedial action to assure that human health and
the environment are being protected by the remedial action being
implemented.” «

RCW 70.105D.030(2)(d) specifies that minimum ‘cleanup stan-
dards shall be at least as stringent as “applicable state and federal
laws.” This term is similar, but not identical, to the federal term,
“applicable or relevant and appropriate requirements”
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(ARARS). As discussed in Chapters 3 and 4, Ecology has pro-
posed to define “applicable state and federal laws” to include
both “legally applicable” and “relevant and appropriate” require-
ments.

Section 121(d) refers to ARARs, but does not define them. The
definition is found in the National Contingency Plan (EPA, 1990)
which establishes a two-step process for identifying ARARS.
Under this process, a requirement is first evaluated to determine
if it is legally applicable. The basic criterion for determining
whether a requirement is applicable is that it applies as a matter
oflaw. For example, the state’s water quality standards are legally
applicable requirements for waters of the state. If a particular
requirement is not legally applicable, it may be judged to be
“relevant and appropriate.” A law or regulation is relevant and
appropriate if it addresses problems “sufficiently similar to those
encountered at the CERCLA site that it’s use is well suited to the
particular site....”

The Regulatory Dilemma

The cleanup standard amendments attempt to deal with the
complex issue of “how clean is clean.“ Resolution of this issue
requires information on (1) hazardous substance levels, (2) the
potential for such substances to migrate from the site, and (3) the
potential for those hazardous substances, either individually or in
combination, to cause adverse health or environmental effects.
From a regulatory perspective, the process of collecting and
interpreting this information is complicated by the fact that many
gaps remain in our scientific understanding of the exact relation-
ships between exposure to hazardous substances and the adverse
health or environmental effects resulting from such exposures.

This type of regulatory dilemma is neither new nor unique to the

Department of Ecology. Indeed, Ecology and other regulatory
agencies face the same difficulties that public officials have faced

in the past. Dr. Richard Bates (former Science Director for the

Food and Drug Administration) described those similarities in

his written comments on the Occupational Safety and Health

Administration’s cancer policy. He stated:
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A classic episode in the history of disease prevention took
place inLondonin 1854. Anepidemic of cholera occurred
inthe neighborhood around Broad Street. John Snow, the
hero of the story, studied the habits of the victims and
found that almost all obtained their water from the well
on Broad Street. Swift action was taken; the pump was
closed down and the epidemic rapidly subsided. This
disease was caused by exposure to the bacterium Vibrio
cholerae. One can imagine the reaction that might occur
today if it were proposed to close down the pump on the
basis of evidence of the kind obtained by John Snow.
Many scientists would point out that it had not been
conclusively demonstrated that the water was the cause of
the disease. They would be troubled because of the lack
of satisfactory theoretical knowledge to explain how the
water could have caused the disease. Furthermore, other
habits of those who had become ill had not been ade-
quately investigated, so it would not be possible to rule out
other causes of the disease. The scientists would have
been correct. Others would have pointed out that some
members of the community who drank from the Broad
Street well had not succumbed to cholera. Thus, even if
there were something wrong with the water, there must be
other factors involved and if we could control these we
would not have to be concerned about the water. The
conclusions are also correct. Some who consumed water
from the Broad Street well would have objected to closing
it because the taste of water from other wells was not a
agreeable. Finally, if the pump had been owned by an
individual who sold the water, he would certainly have
protested against closing down his business on the basis of
inconclusive evidence of hazard. (Bates, 1978, pp. 1-2)

- Dr.Bates concluded that this story highlights several key concepts
that should be kept in mind by government agencies charged with
the responsibility of regulating hazardous substances:

e If human disease is to be prevented, it is often necessary
to control exposures for which there is some evidence of
hazard before that evidence has reached the point that
scientists would universally regard as conclusive;

e Development of a disease in any individual is the result
of complex interactions of a variety of factors including
genetic susceptibility, exposure to other environmental
pollutants, age, nutrition, etc.; and

10
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e The incidence of disease in a population can be reduced
by reducing exposure to hazardous substances or by
measures designed to reduce the susceptibility of indi-
viduals.

Ecology finds this advice to be particularly relevant to the cleanup
of hazardous waste sites. Several sections of the MTCA (RCW
70.105D.010, .030(2)(d), .030(5), and .040) appear to reflect the
Initiative drafter’s recognition that conclusive medical or scien-
tific evidence may not exist for many hazardous substances. Nev-
ertheless, the law mandates that cleanup standards be developed
and used to define cleanup requirements for contaminated sites
in the State of Washington. Consequently, Ecology believes it
would be inconsistent with its statutory obligations to delay ac-
tions in the hope that science will provide definitive answers on
the issue of “How Clean is Clean.“ Although encouraged by the
promising developments in the areas of toxicology and risk as-
sessment, the Department is aware it is operating “on the fron-
tiers of scientific knowledge* (IUD vs. Hodgson, 1974), but with
a “command to act“ (Ethyl Corp vs. EPA, 1975). In this light,
Ecology’s rulemaking efforts have been directed towards con-
structing a rational and efficient regulatory framework that rec-
ognizes the fluid and developing nature of scientific knowledge.
The Department believes that the standards create a framework
for regulatory action which will provide a uniform and reasonable
response to site cleanup. The standards, Ecology believes, will
permit the agency to complete cleanup actions in a timely and
efficient manner without imposing unreasonable limits onthe
consideration of meaningful scientific advances.

The cleanup standards represent a combination of scientific pol-
icies and technical procedures for establishing cleanup require-
ments. The Department recognizes that some issues normally
raised and considered on individual sites have been limited or
resolved in this rulemaking. Ecology intends to limit the issues in
future cleanup actions to those topics and issues specific to a
particular hazardous substance or site. The validity of more
general policy issues are not to be the subject of individual
cleanup actions. Consequently, Ecology believes this approach
will allow staff to act with greater certainty and efficiency in
framing and resolving the critical technical issues associated with
individual cleanup sites.

11
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Ecology’s Regulatory Goals

The development of the amendments involved considering and
balancing a number of proposed issues and interests. The pro-
posed amendments were developed to satisfy the following six
goals or objectives:

e Remediation of contaminated sites to levels that are
protective of human health and the environment.
Ecology’s foremost goal was to develop standards that
are protective of human health and the environment.
Protection is defined to include both current and future
generations and susceptible subgroups, such as small
children, that are particularly sensitive to hazardous sub-
stances;

e Scientifically and legally defensible cleanup standards.
An important goal was to develop standards that are sci-
entifically and legally defensible. Toward that end,
Ecology reviewed the scientific literature and consulted
with members of the Science Advisory Board and other
individuals experienced in the areas of risk assessment.
Where conflicting opinions or recommendations exist,
Ecology has attempted to balance the various positions
to arrive at a scientifically defensible and workable ap-
proach; o

e Performance of cleanup actions in a manner that is con-
sistent with existing state and federal regulatory pro-
grams. The MTCA requires that minimum cleanup
standards be at least as stringent as applicable state and
federal laws. In developing the proposed amendments,
Ecology has attempted to rely on requirements estab-
lished under these other authorities and avoid creating
duplicate requirements. However, contaminated sites
are frequently more complex than situations addressed

- by existing programs. Consequently, Ecology has at-
tempted to provide an approach that supplements exist-
ing requirements to address situations where
multi-media contamination and mixtures of hazardous
substances are present;

e Efficient cleanup of contaminated sites. Animportant

objective of the proposed amendments is to increase the
efficiency of site cleanup. By resolving fundamental pol-
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icy issues, the proposed amendments represent an at-
tempt to reduce the amount of flexibility in the present
system which serves to heighten uncertainty rather than
predictability. In doing so, Ecology hopes to create a
system which focuses available funds on site cleanup
and minimizes cleanup standard negotiation or litiga-
tion;

e Use of a consistent approach for assessing and manag-
ing health risks. In the past, there has been consider-
able variability in both the quality and methodologies
used to develop cleanup levels. Through the develop-
ment of the proposed amendments, Ecology hopes to
ensure that consistent procedures are used to assess and
manage health risks; and

e Provide some flexibility to address individual site char-
acteristics. In developing the proposed amendments,
Ecology has tried to balance the goals of regulatory con-
sistency and efficiency with the need to provide some
flexibility to address individual site characteristics.

Ecology’s Rulemaking Approach

In developing the cleanup standards, Ecology has also attempted
to address the concerns and opinions of a wide range of interest
groups. Ecology formed the Cleanup Standards Work Group to
facilitate discussion during the development of the proposed
amendments. Formed in March 1989, the work group is com-
posed of representatives from environmental groups, business,
Indian Tribes, and other government agencies. Also in March
1989, the Department held a series of scoping workshops to
obtain public comments and opinions on issues related to the
development of the cleanup standards and the preparation of this
EIS.

Under RCW 70.105D.030(4), Ecology was required to establish
afive-member Science Advisory Board. The Board is specifically
charged with providing objective scientific advice on cleanup
standards and other scientific matters. The five-member Board
was appointed in April 1989.
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Appropriate Level
of Protection for
Human Health
and the
Environment

During the last year, Ecology prepared several review drafts of
the amendments which were distributed for review by the Board
and the Work Group. In March 1990, the Department distrib-
uted a draft of the standards for public review and comment. A
series of nine public workshops were held to solicit public com-
ment and discuss concerns. After Ecology incorporated changes
into the amendments as a result of public comment, the proposed
amendments were published in the State Register on August 1,

- 1990, concurrently with publishing the draft EIS in the SEPA

Register. Four informational meetings and three public hearings
on the proposed rule and Draft EIS were conducted to allow for
informal and formal review. The final proposal and EIS reflect
changes made as a result of written comments and public testi-
mony.

Issues Associated With
The Amendments

Issues that affect the approach to setting cleanup levels were
widely discussed during the drafting of the proposed amend-
ments. Comments on many of the issues were specifically solic-
ited as part of public workshops and scoping meetings. The
Science Advisory Board, an Ecology staff work group, and an
external work group devoted much of their time to careful exam-
ination of these issues. Ecology also requested opinions from the
Attorney General’s Office regarding several legal issues. Several
of the most important issues are briefly identified below and are
discussed in detail in Chapter 3 in the Draft EIS (Ecology, 1990).

The choice of what level of protection to use in setting cleanup
levels is one of the most important management decisions asso-
ciated with the cleanup standard amendments. With respect to
noncarcinogens, Ecology is proposing to define protection of
human health in terms of concentrations that prevent all known
or anticipated acute or chronic toxic effects. For carcinogens,
Ecology is proposing to define protection in terms of a range of
acceptable cancer risk from 1in 1,000,000 to 1in 100,000. These
proposals are similar to approaches being used by other regula-
tory programs within Ecology, consistent with other state and
federal cleanup programs, and similar to levels of protection that
have been required at individual cleanup sites in this state and
other parts of the country.
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Methods For
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and Quantifying
Human Health
and
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Risks

Methods for
Characterizing
and Considering
Scientific
Uncertainty

Uniform
Statewide vs.
Site-Specific
Standards

Ecology has proposed rules which define the detailed procedures
for establishing site-specific cleanup levels. These procedures
are modeled upon the methods developed by the U.S. Environ-
mental Protection Agency and other groups and individuals ex-
perienced in risk assessment procedures. The Department
recognizes that there are many areas of controversy associated

- with risk assessment (whether risk assessments should use worst-

case or average exposure assumptions, what approaches should
be used to extrapolate from high level exposures in test animals
to low level exposures in the human population, etc) and will
continue to monitor future developments in these areas. Meth-
ods for assessing risks to ecological communities are still in the
early stages of development.

A mumber of different types of uncertainties must be considered
when performing risk assessments. These uncertainties are asso-
ciated with the variables used to predict exposure and toxicity,
regression models, methods for predicting the toxicity of a con-
taminant to a species from tests on another species, and in the
exposure models. A variety of methods can be used to character-
ize and communicate these uncertainties so that appropriate risk
management decisions can be made. '

In developing the proposed amendments, Ecology has attempted
to design an approach which provides a workable balance be-
tween (1) approaches that specify uniform cleanup levels that
would be applied to all sites within the state and (2) approaches
that require cleanup levels be developed on a site-by-site basis.
In striking that balance, the Department has evaluated the trade-
offs between flexibility and predictability/consistency. For exam-
ple, as the standards become more flexible, the ability to consider
site-specific conditions is increased. However, as flexibility is
increased, regulatory predictability is reduced and the possibility
of unwarranted differences in cleanup levels across sites is in-
creased. Increased flexibility also places greater technical review
and negotiation demands on Ecology staff, consultants, and the
regulated community. The simplicity or complexity of the
cleanup levels will also be affected by the choice of uniform vs.
site-specific standards. In general, the use of a site-specific ap-
proach increases the length and complexity of the regulations.
This is particularly troublesome for small businesses. However,
if the procedures for establishing site-specific cleanup levels are
not clearly specified in the regulations, the effects of site condi-
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tions on cleanup levels could become subject to competing inter-
pretations, adversely affecting the clarity and implementability of
the regulations.

RCW 70.105D.030(2)(d) requires that the cleanup standards be
at least as stringent as Section 121 of SARA and all applicable
state and federal laws, including health-based standards under
state and federal law. Two primary issues are associated with this
requirement. First, there is the issue of what constitutes an
applicable state and federal law. As noted above, Ecology has
proposed to define the term “applicable state and federal laws”

~ to include both “legally applicable” and “relevant and appropri-

ate” requirements. Ecology has proposed to adopt the federal
definitions for these terms as specified in the National Contin-
gency Plan (U.S. EPA 1990b). Second, there is the issue of
whether Ecology should provide the flexibility to waive compli-
ance with applicable state and federal laws on a site-specific basis.
Although such provisions appear in the federal cleanup law and
the previous state law, the MTCA is silent on this issue. Given
the explicit provisions in the previous state law and the lack of
such provisions in MTCA, provisions for waiving compliance with
applicable state and federal laws were not incorporated into the
proposed amendments.

When selecting cleanup actions for particular sites, the MTCA
requires that Ecology give preference to permanent solutions to
the maximum extent practicable. Ecology defines permanent
solutions as those cleanup actions which require no further ac-
tions (including long-term monitoring) at the cleanup site or at
an offsite location where hazardous substances from the site
might be taken for treatment or disposal (such as a landfill), other
than the approved disposal of any residue from preferred treat-
ment technologies. A determination of whether a cleanup action
for a particular site is permanent to the maximum extent practi-
cable is based on an evaluation of several factors including a
number of technical, community, and economic factors.

Technically possible is defined as “capable of being designed,
constructed, and implemented in a reliable and effective manner,
regardless of cost.” With respect to the relationship between
technical possibility and cleanup levels, two situations may arise.
First, technically possible levels may represent concentrations
that are below health-based levels. In these situations, cleanup
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levels could be technology-based. This is consistent with the
philosophy behind the state’s antidegradation policy. On the
other hand, technically possible levels may represent concentra-
tions substantially above health-based levels. Ecology recognizes
that such situations may arise and the proposed rules provide
some flexibility to modify cleanup levels based on considerations
of technical possibility. The Department also recognizes that
currently available analytical procedures place practical con-
straints on its ability to enforce cleanup level requirements, and
the proposed amendments address those constraints. Finally, the
proposed amendments provide considerable flexibility to address
technical possibility through the selection of cleanup actions for
a particular site.

Costs have traditionally been one of the primary concerns in
defining cleanup levels and selecting cleanup actions to achieve
those levels. In contrast to the federal cleanup law, the MTCA
does not include specific langnage regarding the role of cleanup
costs in making these determinations. Only in the requirement
that Ecology give preference to permanent solutions to the max-
imum extent practicable does the MTCA include a provision that
could be interpreted to include cost considerations. The pro-
posed amendments specify that practicability, which considers
cleanup costs, is one factor in selecting cleanup actions, but do
not allow consideration of cost in establishing cleanup levels.

Demonstrating compliance with established cleanup levels at a
site is an important component of cleanup actions. This involves
specifying where on the site the cleanup level must be met
(“points of compliance“), how long it takes for a site to meet
cleanup levels (“restoration time frame*), and conducting suffi-
cient monitoring to demonstrate that the cleanup standards have
been met and will continue to be met in the future.

In contrast to the federal cleanup law and the previous state law,
the MTCA does not explicitly exempt site cleanup decisions and
actions from complying with permit or regulatory review require-
ments, including the State Environmental Policy Act (SEPA).
Consequently, proposed cleanup actions at state hazardous waste
sites will be subject to SEPA review. SEPA compliance may
involve a determination of nonsignificance (DNS), preparation
of a mitigated DNS, or the preparation of an EIS.
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The federal Superfund program and the MTCA have very similar
goals for hazardous waste site cleanup. A given hazardous waste
site in Washington may be subject to cleanup under either or both
of these programs. In those instances, the MTCA Cleanup Reg-
ulation will be considered a legally applicable requirement.

Ecology is committed to assuring that sound scientific judgment
is used in establishing cleanup levels for hazardous substances.
Concerns have been expressed that the proposed amendments do
not provide the flexibility to incorporate new scientific informa-
tion. To address these concerns, Ecology has explicitly provided
several mechanisms for responding to the expanding scientific
knowledge and important scientific developments. First, WAC
173-340-702(6) states that Ecology “shall consider new scientific
information when establishing cleanup levels....“ Second, WAC
173-340-702(3) requires Ecology to review and, if appropriate,
revise the cleanup standards no less frequently than once every
five years. Third, the proposed amendments include several
provisions for utilizing new scientific information on a site-spe-
cific basis. For example, the most up-to-date toxicity values
(reference doses and carcinogenic potency factors) will be uti-
lized at individual sites.
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Chapter 3

Description of the Alternatives

The following sections describe the alternatives to be evaluated
for setting cleanup standards for ground water, surface water,
marine water, soil, and air at hazardous waste sites in Washington
State. First, the development of the alternatives is described.
Then each of the alternatives is evaluated and summarized. A
more detailed description of the alternatives is contained in
Chapter 4 of the Draft EIS (Ecology, 1990).

Development of the Alternatives for Setting
Hazardous Waste Site Cleanup Standards

The alternative approaches to setting cleanup standards evalu-

" ated in this EIS were developed after consideration of a number

of factors. First, the basic approaches to setting cleanup levels
used in other federal and state programs discussed were re-
viewed. Second, the language of the MTCA was considered. The
MTCA did not mandate the use of a specific approach, but certain
requirements were identified, such as protection of human health
and the environment, and compliance with ARARs. Third,
Ecology’s existing How Clean Is Clean policy (Ecology, 1984) was
reviewed. Finally, public comments were evaluated and a risk-
based alternative at 10“#was evaluated.

In addition to the four basic alternatives initially identified, a fifth
alternative was considered. This alternative was suggested by
MTCA language that required both compliance with ARARSs and
protection of human health and the environment. Because risk
assessments and ARARs do not always result in the same value
for a given hazardous substance, the lower of the values could be
used to comply with the language of the MTCA. For different
hazardous substances, different alternatives would be lowest.
For example, the water quality criterion for the protection of
aquaticlife results in the lowest value for copper, while the human
health-based risk assessment results in the lowest value for ben-
zene. Because of these differences, a fifth alternative was devel-
oped that combined elements of more than one basic alternative.
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The exact form that this alternative would take was determined
in part by the strengths, weaknesses, and impacts of the five basic
alternatives evaluated in this EIS. The preferred combination
alternative draws on the strengths of these alternatives. In the
following chapters, the combination alternative is evaluated
along with the five basic alternatives and the no-action alterna-
tive.

The seven alternatives evaluated in this document are:

e Alternative #1: The Preferred Alternative: Combination
Alternative—Cleanup levels would be chosen for each
hazardous substance in each medium on a substance-by-
substance basis. Standards for individual hazardous sub-
stances would then be modified to take into account total
risks, where known, of substances when combined.
Cleanup actions must use permanent solutions to- the
maximum extent practicable.

e Alternative #2: Background Alternative —Cleanup lev-
els would be set using the background concentration or
practical quantitation limit of each hazardous substance
in each medium. Background would be defined as the
concentration or level of a hazardous substance in the
environment at or near the facility that cannot be attrib-
uted to any release from the site or other human activities
in the local area. Cleanup actions must use permanent
solutions to the maximum extent practicable.

e Alternative #3: Risk-Based Alternative (#1) — Cleanup
levels would be set through an assessment of risk to human
health and the environment for each hazardous substance
in each medium. Standards for individual hazardous sub-
stances would then be modified to take into account the
total risks from hazardous substances when combined.
The risk level is set at a one-in-a-million excess cancer risk
for carcinogens. Cleanup actions must use permanent
solutions to the maximum extent practicable.

e Alternative #4: Risk-Based Alternative (#2) — Cleanup
levels would be set as described above, except with a risk
level of one in ten thousand. Cleanup actions must use
permanent solutions to the maximum extent practicable.
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e Alternative #5: Applicable State and Federal Laws Al-
ternative — Cleanup levels would be designed to meet or
exceed standards established under applicable state and
federal laws, including Section 121 of CERCLA/SARA.
Section 121 requires the use of all legally applicable or
relevant and appropriate requirements (ARARs) for each
hazardous substance in each medium. The ARAR with
the lowest concentration would be chosen as the standard
in each case. Cleanup actions must use permanent solu-
tions to the maximum extent practicable.

e Alternative #6: Technology-Based Alternative—
Cleanup levels would reflect the lowest concentration
‘level that can be achieved by the best available cleanup
technology. Cleanup actions must use permanent solu-
tions to the maximum extent practicable.

o Alternative #7: No-Action Alternative—No new stan-
dards would be set for cleanup of hazardous waste sites.
Because Ecology is currently required by law to promul-
gate cleanup levels, this alternative is not a legal option.
However, even if Ecology declined to adopt new cleanup
levels, the use of the strictest ARARs would still be re-
quired by the MTCA. Therefore, for the purposes of this
EIS, the no-action alternative is equivalent to the ARAR
alternative and will not be evaluated separately. Cleanup
actions must use permanent solutions to the maximum
extent practicable.

Regulatory requirements are commonly expressed in one of
three ways. These are narrative, process-based, and numerical
standards. Narrative standards are descriptive and do not in-
clude numbers or processes for arriving at numbers. An example
of a narrative standard is:

“The standard for arsenic shall be set at a level that is
protective of human health and the environment.”

Process-based standards describe the methods to be used to
arrive at site-specific or hazardous substance-specific concentra-
tions. The process-based standard may describe specific meth-
odologies and assumptions to be used, or it may allow some
variation within a range of methodologies or assumptions. An
example of a process-based standard is:
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“The standard for arsenic shall be set for each site at the level
‘that is protective of human health at that site, using the
equations and assumptions set forth in Appendix F of this
document.”

Numerical standards are specific numbers that are applied at all
sites. An example of a numerical standard is:

“The standard for arsenic in soil shall be 50 mglkg.”

The alternatives evaluated in this EIS are combinations of all
three approaches. In this way, a number may be set as a standard,
but these numbers can be modified according to site-specific
criteria. A detailed discussion of the standard-setting process for
each alternative can be found in Chapter 4 of the Draft EIS
(Ecology, 1990).

Alternative #1: The Preferred Alternative. The
Combination Alternative

. The combination alternative is the proposed action which is an

amendment to the Model Toxics Control Act Cleanup Regula-
tion (Chapter 173-340 WAC). The proposed amendments would
establish numerical cleanup levels for relatively straightforward
cleanup actions and provide a process for establishing site-spe-
cific cleanup levels at more complex sites. These rules will be
applied to hazardous substances in ground water, surface water,
marine water, soil, and air. The proposed amendments also
include provisions for selecting cleanup actions and performing
leaking underground storage tank (LUST) corrective actions.

The proposed amendments would apply to owners and operators
of facilities (commonly referred to as hazardous waste sites)
where there has been a release or threatened release of hazard-
ous substances that may pose a threat to human health or the
environment. These facilities include locations where hazardous
substances have entered ground water, fresh and marine surface
water, soils, air, sediments, or combinations of these media.

The proposed amendments include a number of key provisions

which are summarized below. The complete regulation is avail-
able upon request from the Department.
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General
Requirements

There are ten sections within the proposed amendments that
include provisions that apply to hazardous substances in all
media. These include:

Overview of Cleanup Standards - WAC 173-340-700 provides an
overview of the methods for establishing cleanup standards. This
involves specifying hazardous substance concentrations that pro-
tect human health and the environment (”cleanup levels”), and
the location on the site where cleanup levels must be attained
(”points of compliance”), and additional regulatory requirements
that apply because of the type of cleanup action and/or site
location.

Administrative Principles for Cleanup Standards - WAC 173-
340-701 summarizes key principles underlying the cleanup stan-
dards.

General Policies - WAC 173-340-702 summarizes several policies
the Department will use to ensure cleanup standards are estab-
lished and implemented in a scientific and technically sound
manner.

Use of Method A - WAC 173-340-704 describes the basic require-
ments for establishing cleanup levels.

Use of Method B - WAC 173-340-705 describes the basic require-
ments for establishing cleanup levels. .

Use of Method C - WAC 173-340-706 describes the basic require-
ments for establishing cleanup levels.

Analytical Considerations - WAC 173-340-707 defines the pro-
cedures for addressing analytical limitations when evaluating
compliance with cleanup standards.

Human Health Risk Assessment Procedures - WAC 173-340-708
defines the basic risk assessment framework that the Department
will utilize to establish cleanup levels.

Applicable State and Federal Laws - WAC 173-340-710 defines
the criteria for determining what requirements are applicable
state and federal laws. Ecology has proposed to define this term
to include both “legally applicable” and “relevant and appropri-
ate” requirements. The proposed definitions for these terms and
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Cleanup Standards

Selection of
Cleanup Actions

criteria for judging individual laws and regulations are virtually
identical to provisions included in the National Contingency Plan
(EPA, 1990).

Definitions - WAC 173-340-200 has been amended to incorporate
those terms that are unique to cleanup standards and LUST
portions of the regulation.

There are six sections that provide more detailed procedures for
establishing cleanup standards in the various environmental
media. Each section defines the reasonable maximum exposure
for that media, applicable state and federal laws, risk assessment
procedures for hazardous substances, and points of compliance.

" The six sections include;

e Ground Water Cleanup Standards - WAC 173-340-720
o Surface Water Cleanup Standards - WAC 173-340-730
e Soil Cleanup Standards - WAC 173-340-740

e Industrial Soil Cleanup Standards - WAC 173-340-745

o Cleanup Standards to Protect Air Quality -
WAC 173-340-750

e Sediments Cleanup Standards - WAC 173-340-760

The sediment cleanup standards are being reserved until
Ecology’s Sediment Management Unit has adopted regulations
under Chapter 173-203 WAC defining a comprehensive ap-
proach for managing sediments.

There are five sections that specify requirements for selecting and
implementing cleanup actions. These include:

Selection of Cleanup Actions - WAC 173-340-360 defines the
basic requirements for cleanup actions under this chapter and
procedures for documenting cleanup decisions. Under the pro-
posed amendments, cleanup actions must meet certain threshold
requirements including protection of human health and the en-
vironment, compliance with cleanup standards, compliance with
applicable state and federal laws, and monitoring to assure the
effectiveness of the cleanup. In addition, the cleanup actions
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must use permanent solutions to the maximum extent practica-
ble, provide for areasonable restoration time frame and consider
public concerns.

Periodic Review - WAC 173-340-420 defines the requirements for
periodically reviewing cleanup actions. The proposed amend-
ments specify that in situations where residual hazardous sub-
stances exceed Method A or B cleanup levels or if conditional
points of compliance are approved, the Department shall review
the cleanup action at least once every five years to assure that
human health and the environment is being protected.

Institutional Controls - WAC 173-340-440 defines the general
requirements for restricting site use where hazardous substances
are left on-site as part of the cleanup action. Under the proposed
amendments, institutional controls which restrict the use of the
site and affected natural resources shall be required when resid-
ual levels of hazardous substances-exceed Method A or B cleanup
levels or a conditional point of compliance is established. The
institutional controls would generally be described in arestrictive
covenant which, at a minimum, shall specify measures to protect
human health and the environment and maintain the mtegnty of
cleanup measures.

Releases from Underground Storage Tanks - WAC 173-340-450
responds to the need to address the corrective action require-
ments outlined in the federal Underground Storage Tank rules.
The proposed amendments specify additional requirements for
UST owners and operators regulated under Chapter 90.76 RCW.
These include reporting of confirmed releases within 24 hours,
follow-up investigations, free product removal and immediate
assessment and reduction of the threat to human health and the
environment at the site. A written report describing the site and
remedial actions must be submitted within ninety days of release
confirmation. If appropriate, UST owners and operators must
also conduct and report and additional cleanup actions.

Analytical Procedures - WAC 173-340-830 defines standard ana-

lytical methods for use in the investigation and cleanup of haz-
ardous waste sites.
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Derivation of
Cleanup
Standards Under
the Combination
Alternative

Method A
Cleanup Levels

Method B
Cleanup Levels

Establishing cleanup standards requires specification of (1) haz-
ardous substance concentrations that protect human health and
the environment (“cleanup levels) (2) the location or the site
where those cleanup levels must be attained (“points of compli-
ance®), and (3) additional regulatory requirements that apply to
a cleanup action because of the type of action and/or the location
of the site. The proposed amendments provide three methods
for establishing cleanup levels.

The proposed amendments specify that Method A may be used
to establish cleanup levels for routine cleanup actions or at sites
with relatively few hazardous substances. Cleanup levels would
be established at concentrations specified under applicable state
and federal laws or in cleanup level tables included in the regu-
lations. For other hazardous substances, Method A cleanup
levels would be established at natural background concentrations
or the practical quantitation limit.

Method B cleanup levels would be established using a combina-
tion of ARARSs and risk assessment methods, as follows: if one
or more ARARSs are available for a hazardous substance, the
lowest of the ARARs would be used as long as the ARAR is not
associated with a risk level greater than 1x10°, If the ARAR is
associated with a risk level greater than 1x10%, or if no health-
based ARAR is available, the risk-based concentration (1x10% risk
level for carcinogens and a hazard quotient of 1.0 for non-
carcinogens) would be used. Either must be above the natural
background concentration; otherwise, the natural background
concentration would be used.

Concentrations for individual hazardous substances would be
adjusted to take into account exposure to multiple hazardous
substances and exposure through multiple exposure pathways. In
the majority of cases, cleanup levels must attain a total site cancer
risk of 1x10”° and a hazard index of 1.0. The exception is that
cleanup levels for individual hazardous substances would not be
established at levels below natural background concentrations.
As with all of the alternative approaches, Ecology’s ability to
enforce a particular cleanup level is constrained by current ana-
lytical capabilities. Consequently, a cleanup level would be con-
sidered to have been attained if the measured concentration of a
hazardous substance was below the PQL. The proposed amend-
ments specify that if the PQL is higher than the particular cleanup
level, it is considered to have been attained if the PQL is not
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Method C
Cleanup Levels

greater than ten times the method detection limit or is not greater
than the PQL established by EPA. EPA defines the practical
quantitation limit as the “concentration at which the hazardous
substance can be measured by good laboratories under normal
operating conditions, within specified limits of precision and
accuracy” (U.S. EPA, 1989d).

Method C cleanup levels would be established in a manner
similar to Method B except that acceptable risk levels for individ-
ual carcinogens would be based upon an excess cancer risk of
1x10%, Method C could be used only where Methods A and B
would result in cleanup levels that (1) are below area background
levels, (2) are technically impossible to achieve, or (3) would
result in a significantly greater overall threat to human health or
the environment.

Alternative #2: The Background Alternative

The background alternative consists of a series of requirements
for establishing cleanup standards and selecting cleanup actions.
The background alternative differs from the proposed action in
that, under the background alternative, cleanup levels would be
established at levels equal to background concentrations of haz-
ardous substances in all affected media. Although simple in
concept, implementation of this alternative is complicated by the
fact that there are several possible definitions of background.
Natural background concentrations are those that existed prior
to any human activity, while prerelease background concentra-
tions are those that take preexisting contamination from other
releases or human activities into account. For purposes of defin-
ing this alternative, background concentration is defined as the
concentration of a hazardous substance in the environment at or
near the facility that is not attributable to any release at the site
or localized human activities. This is similar to the definition of
natural background concentration in the proposed regulation
(WAC 173-340-200).

Several states have used background concentrations to define
cleanup requirements. Oregon has published rules that require
cleanup to natural background concentrations where feasible. In
Massachusetts, the statutory cleanup goal is to attain prerelease
background concentrations. Site closure requirements for haz-
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Derivation of
Cleanup
Standards Under
the Background
Alternative

ardous waste management facilities under Washington’s Danger-
ous Waste Regulations are also defined in terms of prerelease
background conditions.

Standards under the background alternative could be derived in
several ways. For routine sites, a regional background docu-
mented in the literature or a background determined for another
site in the same general area could be used (assuming.data are of
a known and acceptable quality). For larger, more complex sites,
site-specific background studies and review of historical data
might be required. If the background concentration is less than
the PQL, the PQL would be used to determine compliance with
the standard. PQLs used to determine compliance with the
standard would be no higher than those established by EPA.

Alternative #3: Risk-Based Alternative (#1)

The risk-based alternative (#1) consists of a series of require-
ments for establishing cleanup standards and selecting cleanup
actions. The risk-based alternative differs from the proposed
action in that cleanup levels would be established solely on the
basis of risk assessment. Cleanup levels would be established at
concentrations that are protective of both human health and the
environment. Such concentrations would be established using
procedures that relate acceptable levels of hazardous substance
exposure to allowable concentrations of hazardous substances in
the environment. Cleanup levels for noncarcinogens would be
established at concentrations which are estimated to result in no
acute or chronic toxic effects. For carcinogens, cleanup levels
would be based upon a lifetime excess cancer risk of 1x106, This
represents the level of exposure conservatively estimated to re-
sult in no more than one chance in a million of developing cancer
over a lifetime (70 years).

Risk assessment is an established method to estimate the proba-
bility of adverse health effects that may result from exposure to a
toxic agent. Assessing risks from exposure to toxic hazardous
substances consists of the following steps:

e Hazard identification —Qualitative evaluation of the po-

tential for a substance to cause adverse health effects (for
example, birth defects or cancer) in animals or in humans
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e Dose-response assessment —Quantitative estimate of the
relationship between the dose of a substance and the
probability and magnitude of an adverse health effect

e Exposure assessment— Characterization of the popula-
tions exposed to the toxic hazardous substances of con-
cern; the environmental transport and fate pathways;
exposure pathways; and the magnitude, frequency, and
duration of exposure

e Risk characterization — Estimation of risk for the health
effect of concern based oninformation from the first three
steps.

An indication of toxicity is derived from the dose-response rela-
tionship measured for the hazardous substance of concern. The
form of the dose-response relationship for carcinogens is as-
sumed to be fundamentally different from that for noncarcin-
ogens (U.S. OSTP, 1985). The lack of a demonstrated threshold
in dose-response relationships for carcinogens (U.S. EPA, 1980,
1986b; U.S. OSTP, 1985) implies some risk of cancer even at very
low doses of the carcinogen. For noncarcinogens, there is usually .
a dose below which no adverse biological effects are observed.
This dose is called a threshold dose.

The toxicity of a carcinogen is generally represented by a carci-
nogenic potency factor (CPF), a measure of the cancer-causing
potential of a substance (typically estimated as the upper 95
percent confidence limit of the slope of a straight line calculated
by the linearized multistage procedure or another appropriate
model). The CPF is calculated from human epidemiology studies
or animal bioassays. Correction factors are applied to convert
values derived from animal studies to values appropriate for
humans.

A noncarcinogen is characterized by a reference dose (RfD), an
estimate of the daily intake that is unlikely to produce an appre-
ciable risk of adverse health effects during a lifetime, even in
sensitive individuals. The reference dose is calculated from the
no observed adverse effect level (or the lowest observed adverse
effect level, if the former is unknown) in humans or animals by
dividing this level by a safety factor between 10 and 1,000. This
safety factor takes into account differences within and between
species and differences in the duration of the studies.
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Human Health
Risk Assessment

CPFs and RfDs are derived separately for oral and inhalation
exposure routes when the organs affected by the two routes are
different.

Risk in the context of cleanup levels is the chance (probability)
that exposure to toxic hazardous substances associated with haz-
ardous waste sites will result in adverse effects to human health
and the environment. Health effects of potential concerninclude
carcinogenic and noncarcinogenic effects such as birth defects or
nervous system damage from long-term exposure to toxic
hazardous substances. The degree of risk is expressed numeri-
cally. For example, the degree of risk for this alternative for
carcinogens is 1x10'6, In other words, this is the level of exposure
that would result in one chance in a million of developing cancer
over a lifetime (70 years).

The following sections describe the derivation of example con-
centrations under the risk-based alternative. Further discussions
of the general methods used for human health and ecological risk
assessment and a summary of key assumptions for each are
described in Chapter 4 of the Draft EIS (Ecology, 1990).

For each hazardous substance in a medium, it would be assumed
that exposures affecting human health through various pathways
and routes (such as drinking tap water, inhaling vapors released
from tap water, and dermal contact with tap water) are additive.
As such, these pathways and routes result in an additive risk for
that hazardous substance. This assumption ensures that the
human health risks from various exposure routes for one medium
are all accounted for in the target risk level.

It would also be assumed that for each hazardous substance the
risks from all media are additive. Thus, the standards used at a
site would be reduced to take this assumption into account. For
example, the allowable risk and corresponding total exposure to
a hazardous substance could be partitioned among media on an
equal basis. This procedure establishes the standards for one
hazardous substance in several media at a level which, when the
risks from the separate media are added together, resultsin a total
human health risk less than or eéqual to the target level. Unequal
partitioning of risks among exposure pathways could also be
allowed, provided the target level was still met. The potential
combined effects of hazardous substances, where known, would
be factored in on a site-specific basis.
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Ecological
Risk Assessment

Finally, for some hazardous substances, it could be assumed that
health effects from inhalation are different from health effects
from oral exposure. For example, exposure to some hazardous
substances in air does not contribute to the risk from oral expo-
sure. Although a small percentage of the mass of hazardous
substances inhaled as particulates can also be swallowed, this
contribution to the oral exposure route is considered negligible.
CPFs and RfDs derived for the inhalation route of exposure
would be used in the risk assessment for air. CPFs and RfDs
derived for the oral ingestion route of exposure would be used in
the risk assessments for the other media. Exceptions could be
made for some hazardous substances, such as benzene and
dichloromethane, which affect some of the same target organs
through inhalation and oral exposure routes. Inhalation and oral
exposure routes for such hazardous substances would be consid-
ered additive. Additional exposure routes (for example, inges-
tion of backyard fruits and vegetables) could be important on a
site-specific basis.

The proposed standards derived from a human health risk assess-
ment assume an allowable exposure corresponding to a 1x10°
lifetime excess cancer risk for carcinogens. For noncarcinogens,
the evaluation is based on a ratio of the calculated dose to the
RfD, known as a hazard quotient. A hazard quotient of 1.0isused
to define the allowable risk for individual contaminants. In other
words, the allowable dose for each contaminant alone is equal to
the reference dose. However, the sum of the hazard quotients
(known as the hazard index), when totaled for all contaminants
at a site, must also be less than or equal to 1.0.

Because of the uncertainties in predicting human health risks, the
process of risk assessment generally uses a series of conservative
(protective) assumptions. These assumptions include the use of
safety factors to derive RfDs for noncarcinogens and a plausible
upper limit of carcinogenic potency for carcinogens. It is as-
sumed that the series of conservative assumptions provides an
ultimate assessment that is protective of human health. Even
with such assumptions, the potential risk to pregnant women,
children, and persons with particular susceptibility to these haz-
ardous substances should be evaluated on a site-specific basis.

The risks to the health of an ecosystem from contaminationin the
environment are not easily calculated because different plant and
animal species respond differently to hazardous substances. In
addition, some species respond differently to certain hazardous
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substances when environmental conditions, such as pH, chemical
hardness of water, and temperature, vary. Therefore, on a state-
wide basis, previously developed standards that are protective of
most plants and animals would be used when available. Because
of the variability of responses to hazardous substances by plants
and animals at a site, no single model is appropriate for use at all
sites. Ecology is currently evaluating ecological risk models for
use in developing cleanup levels at hazardous waste sites, and will
be addressing this issue in a subsequent rule amendment.

Guidelines that can be used to assess risk to plants and animals
on a statewide basis include the EPA acute and chronic ambient
water quality criteria for the protection of freshwater and saltwa-
ter organisms. These criteria are expected to be protective of
95 percent of the aquatic species in the United States (U.S. EPA,
1986g). However, these criteria were developed based on aver-
age species response and may not be fully protective of sensitive
subspecies or life cycle stages. No standards for soil, air, or
ground water are presently available for the protection of plants
and animals.

Alternative #3: Risk-Based Alternative (#2)

The risk-based alternative (#2) consists of a series of require-
ments for establishing cleanup standards and selecting cleanup
actions. This alternative is identical to the previous alternative
except that cleanup levels for carcinogens are established on the
basis of an excess lifetime cancer risk of one-in-ten-thousand
(1x104).

Alternative #4: Applicable or Relevant and
Appropriate Requirements Alternative

This alternative consists of a series of requirements for establish-
ing cleanup standards and selecting cleanup actions. It differs
from the proposed action in that cleanup levels would be based
upon existing federal and state environmental protection stan-
dards. The MTCA requires Ecology to publish cleanup levels
that are “at least as stringent as the cleanup levels under Section
121 of the federal cleanup law, 42 U.S.C. Sec. 9621, and at least
as stringent as all applicable state and federal laws, including
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health-based standards under state and federal law.” Section 121
of CERCLA/SARA requires the use of all applicable or relevant
and appropriate requirements. These requirements are com-
monly called ARARs. ‘

Applicable requirements are legally enforceable requirements
that specifically address a hazardous substance, cleanup action,
medium, location, use, or other circumstance at the site of inter-
est. Relevant and appropriate requirements are those that, while
not legally applicable, address situations sufficiently similar to
those encountered at a particular site that their use is well suited
to the site in question. Ecology proposes to define “applicable
state and federal laws” to include both applicable requirements
and relevant and appropriate requirements (see WAC 173-340-
710).

ARARS are used to establish cleanup levels in many states. For
example, Minnesota, Ohio, Florida, Massachusetts, California,
New York, and New Jersey use federal and state laws and regu-
lations, alone or in combination with a risk-based approach, to
establish cleanup levels.

In many cases, more than one ARAR exists for a given hazardous
substance in a given medium. Because the MTCA requires that
the cleanup levels be at least as stringent as any ARARs, the most
stringent ARAR would be chosen as the standard for each haz-
ardous substance. Categories of ARARs that would be consid-
ered include those protective of human health, those protective
of the ecological community, and those relating to public welfare.
Several ARARs are available or proposed for hazardous sub-
stances in surface water, marine water, soil, and air.

These include Maximum Contaminant Level Goals (MCLGs),
primary Maximum Contaminant Levels (MCLs), secondary
MCLs, Washington’s drinking water standards, surface water
standards, ambient water quality criteria, and Dangerous Waste
Regulations.
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Alternative #5: Technology-Based Alternative

The technology-based alternative consists of a series of require-
ments for establishing cleanup standards and selecting cleanup
actions. It differs from the proposed action in that cleanup levels
would reflect the lowest concentration of hazardous substances
that can be achieved by the best available treatment technology.

- The process of setting these standards would not specifically take

into consideration protection of human health and the environ-
ment. Instead, it would focus on the level of cleanup that can
actually be achieved using current technology. Setting standards
below the limits of technical achievability would require such
measures as the containment of hazardous substances on-site, the
removal of hazardous substances to an off-site location, or the
development of new technologies for the cleanup of hazardous
substances.

- Technology-based standards are currently used in the Clean Air

Act and the Clean Water Act to regulate emissions from automo-
biles and smokestacks and to establish effluent limits for
wastewater treatment plants, respectively. In addition, the state
Water Pollution Control Act requires the use of ”all known,
available, and reasonable methods of treatment” (AKART) for
discharges to surface water and ground water.

The achievable concentration for each hazardous substance -
would be ascertained by reviewing the literature and/or perform-
ing treatability studies and then determining the range of effluent
concentrations that could be achieved by various technologies for
remediation of each medium. The lowest of these concentrations
would be chosen. Many treatment efficiencies depend on the
initial concentration of the hazardous substance or are expressed
as a percentage of the initial concentration.

Alternative #7: No-Action Alternative

Under this alternative, no new cleanup levels for hazardous waste
sites would be set. Since the MTCA requires Ecology to promul-
gate cleanup levels that are at least as stringent as ARARs, the
no-action alternative is not a legal option.
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In the absence of regulations, and in the period of time preceding

the promulgation of these proposed standards, ARARs would

apply to any cleanup actions undertaken in the State of Washing-

ton. In these situations, the use of the strictest of these ARARs

- can be considered a reasonable definition of the no-action alter-
native. The ARARs that would apply in the absence of regula-
tions are the same ARARSs considered under the ARAR

‘alternative. For the purposes of this EIS, the no-action alterna-
tive is considered to be identical to the ARAR alternative and has
not been evaluated separately.
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Chapter 4
Affected Environment and Significant Im-
pacts of the Alternatives

This chapter presents an assessment of impacts associated with
the implementation of the proposed amendments, as well as the
impacts of the various alternatives. In the interest of clarity, the
text of this Final EIS relies on summaries of information already
presented in the Draft EIS (Ecology, 1990), rather than repeating
the information here.

The purpose of this section is to evaluate the potential adverse
environmental impacts associated with performing cleanup ac-
tions under the various alternate approaches described in Chap-

- ter 3. The proposed amendments will influence the nature,
magnitude, and probability of adverse impacts by specifying re-
quirements for the following:

Selection of cleanup levels: The long-term environmental
impacts associated with residual levels of hazardous sub-

stances tend to be directly related to cleanup levels for a
particular site. More stringent cleanup levels are gener-
ally associated with lower long-term environmental im-
pacts. This contrasts with the general relationship
between cleanup levels and the short-term environmental
impacts which occur during a cleanup action. In these
cases, environmental impacts tend to be inversely related
to the cleanup level (i.e. the more stringent the cleanup
level, the greater the potential for short-term adverse
environmental impacts).

" Selection of cleanup actions: The Model Toxics Control

Act expresses a preference for the use of permanent solu-
tions to the maximum extent practicable. Permanent so-
lutions generally involve the use of some type of treatment
technology (incineration, bioremediation, etc.). Treat-
ment technologies frequently have a greater potential for
.short-term adverse impacts relative to cleanup actions
which rely solely on capping and other containment tech-
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nologies. However, the long-term protection associated
with the use of permanent solutions is usually superior to
containment options.

The evaluation of the environmental impacts associated with the
various alternatives is qualitative since actual site impacts will
vary with site-specific conditions. The relative impacts of each
alternative were estimated and determinations made as to
whether the alternative will increase the potential for adverse
impacts relative to the impacts associated with existing laws and
regulations.

Under the No-Action Alternative, Ecology would not develop
new cleanup standards. Cleanup requirements would continue
to be established on a case-by-case basis. In the past, ground
water cleanup levels have generally been based on existing stan-
dards (i.e. state and federal drinking water standards). Conse-
quently, this alternative is considered to be equivalent to
Alternative #6 and has not been evaluated separately. As noted
in Chapter 5 below, Ecology believes that the statutory directive
to develop cleanup standards precludes Ecology’s implementa-
tion of this alternative,

In performing this evaluation, the following assumptions were
made:

e The Model Toxics Control Act’s preference for cleanup
actions that involve "permanent solutions to the maximum
extent practicable" will lead to increased use of treatment
technologies.

e The land disposal restrictions being implemented as a
result of the Hazardous and Solid Waste Amendments
(HSWA) of 1984 will reduce the reliance on off-site dis-
posal of untreated materials.

¢ Sufficient treatment capacity is available to handle wastes
from sites being cleaned up under the Model Toxics Con-
trol Act. However, without additional in-state capacity,
contaminated materials may have to be transported long
distances prior to treatment.

e The proposed amendments will not impact the number of
sites undergoing cleanup under the MTCA. Listing deci-
sions will continue to be made on the basis of site hazard
assessments,
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Ground Water

Statewide, approximately 80 million acre-feet of ground water is
stored in near-surface aquifers. The average annual replenish-
ment of these aquifers is 7.5 million acre-feet (Wash. St., et al.,
1989). These resources are highly variable in terms of their
susceptibility to contamination from hazardous waste sites. Sus-
ceptibility is a complex function of several factors including the
permeability of the geologic materials overlying an aquifer, depth
to ground water, rainfall, and type of hazardous substance.

An administrative classification under the Safe Drinking Water
Act (40 CFR 149) lists aquifers requiring special protection
because they are sole sources of drinking water for large commu-
nities. The aquifers designated or petitioned as sole-source aqui-
fers in Washington include aquifers underlying the Spokane
Valley, Lewiston Basin in Asotin County, western Pierce County,
Cedar Valley in King County, Cross Valley, the Newberg and
Tulalip areas in Snohomish County, and Whidbey and Camano
Islandsin Island County. The ground water resources of the State
of Washington are described in greater detail on pages 5-1
through 5-5 of the Draft EIS (Ecology, 1990) and in "The State of
the Environment Report" (Wash, State, ef al, 1989).

WAC 173-340-720 of the proposed amendments specifies re-
quirements for cleanup actions involving contaminated ground
water. The proposed amendments include: (1) criteria for defin-
ing current and potential future sources of drinking water; (2)
procedures for establishing numerical cleanup levels; (3) require-
ments for establishing points of compliance; and (4) statistical
procedures for evaluating compliance with ground water cleanup
levels. In addition, WAC 173-340-360(7) of the proposed amend-
ments specifies minimum requirements for ground water resto-
ration actions.

Impacts to ground water resources are generally directly related
to the quality and quantity of the resource. Under the criteria in
the proposed amendments, it is anticipated that most ground
waters in the state will be considered current or potential future
sources of drinking water. Consequently, implementation of the
proposed amendments may provide a small amount of additional
protection relative to the ARAR or No-Action Alternative. The
largest differences will occur in situations where cleanup levels
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for carcinogens are more stringent than applicable state and
federal laws due to the presence of multiple carcinogens and/or
the potential for exposure via several pathways.

With respect to the other alternatives, the Background and Tech-
nology-Based (for volatile hazardous substances) Alternatives
would generally provide greater ground water protection (more
stringent cleanup levels), particularly for noncarcinogenic sub-
stances. In addition, the Risk-Based Alternative (#1) would
result in very low ground water cleanup levels for carcinogenic
substances. The ARAR Alternative would result in intermediate
values similar to those under the No-Action Alternative. Finally,
implementation of the Risk-Based Alternatives for non-
carcinogens, the Risk-Based (#2) Alternative for carcinogens,
and the Technology-Based Alternative for some metals, pesti-
cides, and semi-volatile substances would generally result in less
ground water protection (higher cleanup levels) than under the
No-Action Alternative. It is important to recognize that the
availability of effective cleanup technologies will limit what can
be accomplished under all of the alternative approaches, and in
some cases may lead to unavoidable adverse impacts.

In contrast to the relationship between cleanup levels and ground
water quality, increased cleanup levels will generally result in
greater impacts on ground water quantity. For example, in-
creased remediation requirements may result in ground water
depletion. The potential for salt water intrusion may also be
increased in areas adjacent to marine waters as more stringent
cleanup levels are established.

The proposed amendments include several provisions which may
serve to mitigate adverse effects. For example, the potential for
ground water depletion and/or salt water intrusion could be
considered when establishing a reasonable restoration timeframe
and longer timeframe with less intensive pumping rates could be
selected. Such factors might also be considered when evaluating
whether ground water restoration is practicable (See WAC 173-
340-360(7)).

Recent data from ground water cleanup projects suggest that
available technologies are taking much longer to implement and
in some instances are not as effective as originally anticipated
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- (OTA, 1989). In addition, analytical constraints may limit.

Ecology’s ability to measure and enforce extremely low cleanup
levels. :

Surface Water

The state is divided into eight drainage basins, of which the Puget
Sound and Upper Columbia are the largest. East of the Cascade
Mountains (70 percent of the total land area), surface water
drains primarily into the Columbia River. West of the Cascade
Mountains and East of the Olympic Mountains (20 percent of the
total land area), surface water drains into Puget Sound. West of
the Olympics (10 percent of the total land area), surface water
drains into the Pacific Ocean. The average annual runoff state-
wide is 26 inches per year. There are 40,838 miles of rivers in
Washington and over 8000 lakes (Wash. St., et al, 1989).

The state water quality standards (Chapter 173-201 WAC) clas-
sify the surface waters of the state according to use. Class AA and
Lake Class are used to designate rivers and lakes, respectively,
whose water quality shall exceed criteria for all beneficial uses,
including water supply; fish and shellfish migration, rearing,
spawning, and harvesting; wildlife habitat; recreation; stock wa-
tering; and commerce and navigation. Although any contamina-
tion of surface water resources is considered important by
Ecology, degradation of Class AA and Lake Class waters is of
special concern because of the pristine nature of these waters.
The following surface waters are classified AA or Lake Class:

e All surface waters lying within national parks, national
forests, and wilderness areas;

e Alllakesnot otherwise classified and their feeder streams;

e Reservoirs with a mean detention time of greater than 15
days;

e Tributaries to Class AA waters; and

e Specific rivers designated as Class AA by WAC 173-201-
080.
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Wetland areas are also provided special protection by various
state and federal laws, including Section 404 of the Clean Water
Act. In addition, surface waters used as drinking water sources
are of special interest. Surface water resources of the state are
described in greater detail on pages 5-5 through 5-9 of the Draft
EIS (Ecology, 1990).

The proposed amendments (WAC 173-340-730) specify require-
ments for cleanup actions involving contaminated surface waters.
The proposed amendments specify that surface water cleanup
standards would be based on estimates of the highest beneficial
use that a body of surface water could be expected to sustain,
either currently or in the future. These standards would be
applicable to bodies of water that are threatened or potentially
threatened by sites defined in the MTCA. The proposed rule
identifies (1) applicable state and federal laws, (2) procedures for
establishing cleanup levels for hazardous substances not ad-
dressed under applicable state and federal laws, and (3) proce-
dures for establishing points of compliance. WAC 173-340-710
of the proposed amendments specifies that discharges of hazard-
ous substances to waters of the state must be provided with "all
known available and reasonable methods of treatment"
(AKART). Impacts to surface water resources are generally
directly related to the quality and quantity of the resource. Con-
sequently, implementation of the proposed amendments may
provide a small amount of additional protection relative to the
ARAR or No- Action Alternative. The largest differences will
occur in situations where cleanup levels for carcinogens are more
stringent than applicable state and federal laws due to the pres-
ence of multiple carcinogens and/or the potential for exposure
via several pathways.

With respect to the other alternatives, it appears that different
alternatives result in the lowest concentration for different
classes of substances. Consequently, it is expected that there
would be considerable site-specific variations in the relative strin-
gency of the alternatives depending on the types of substances
present at the cleanup site. For example, the Background Alter-
native would tend to have the lowest concentrations for metals,
the Technology-Based Alternative would result in the lowest
concentrations for noncarcinogenic volatile hazardous sub-
stances, and the Risk-Based (#1) and ARAR Alternatives would
generally provide the lowest concentrations for carcinogens. The
ARAR Alternative would result in lower concentrations in sur-
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face water than in ground water because, in addition to human
health, toxicity to aquatic life would be considered in establishing
surface water concentrations.

Where cleanup actions adversely impact surface waters, it may be
possible to mitigate those impacts by phasing cleanup actions or
performing actions during high-flow periods of the year. In other
instances, adverse impacts can be mitigated through the use of
additional treatment processes and/or discharging process
wastewaters to publicly owned treatment works (POTWs). Im-
pacts associated with increased peak flows following site capping
can be minimized through the use of retention ponds, etc.

Requiring contaminated sites to meet surface water standards
generally will require treatment of surface water runoff, treat-
ment of discharges from cleanup technologies (such as ground
water treatment), and reduction in ground water flows to surface
water. The level of treatment will vary with the degree of strin-
gency of the cleanup standards. In general, more stringent treat-
ment measures will require the use of more complex treatment
systems and additional resources. In addition, implementation of
site cleanup measures may require approval of dilution zones
which could result in temporary exceedances of water quality
standards.

Marine Waters

Marine areas of the state include Puget Sound and its inlets, Hood
Canal, Admiralty Inlet, Possession Sound, Strait of Juan de Fuca,
Rosario Strait, Saratoga Passage, Skagit Bay, Padilla Bay, Belling-
ham Bay, waters in and around the San Juan Islands, Strait of
Georgia, Grays Harbor, Willapa Bay, and the Pacific Ocean off
the west coast to the Olympic Peninsula. Chapter 173-201 WAC
designates marine water uses.

Relative impacts of the various alternatives are generally propor-
tional to the cleanup levels. Analysis of the alternatives for
setting cleanup levels indicates that the background alternative
would likely have the lowest concentrations for most hazardous
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substances. Both the proposed amendments (Combination Al-
ternative) and the Technology-Based Alternative are expected to
result in cleanup levels similar to those established under the
No-Action Alternative, although the technology-based require-
ments for metals would be fairly high. The ARAR and Risk-
Based (#1) Alternatives tend to result in the highest cleanup
levels for noncarcinogens and the lowest for carcinogens. How-
ever, in some cases the ARAR and Risk-Based (#1) Alternatives
do not provide concentrations as low as those for surface water
because drinking water is not considered. In addition, the Tech-
nology-Based Alternative would not provide cleanup levels for
metals that are as low as those for other water media because
salinity interferes with the treatment process. The Risk-Based
Alternative (#2) would generally result in the highest cleanup
levels.

The mitigation measures available for marine waters are similar
to those discussed under surface waters.

The unavoidable adverse impacts for marine waters are similar
to those discussed under surface waters.

Soils

There are considerable variations in soil characteristics through-
out the state. These are summarized in Chapter 5 of the Draft
EIS (Ecology, 1990).

WACs 173-340-740 and 173-340-745 specify requirements for
cleanup actions involving contaminated soils. The proposed
amendments provide the flexibility to consider site uses when
establishing soil cleanup levels. Alternate site uses include resi-
dential, industrial, commercial, agricultural, and recreational.
For all site uses, the proposed amendments require that soil
cleanup levels be established at concentrations which prevent
exceedances of the ground water cleanup standards. Under the
proposed amendments, soil cleanup levels would be established
at concentrations equal to 100 times the ground water cleanup
level unless it could be demonstrated on a site-specific basis that
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higher soil concentrations will protect ground water. The pro-
posed amendments also specify procedures for establishing
cleanup levels based on the potential for direct contact, inhala-
tion of resuspended soils, and other potential exposure pathways.
Finally, the proposed amendments specify that soil cleanup levels
must generally be met throughout the site. In the case of cleanup
levels based on direct contact, soils below 15 feet do hot require
further action.

Soil cleanup levels under the proposed amendments are antici-
pated to be at least as stringent as those established under the
ARAR and No-Action Alternatives. The approach for address-
ing threats to ground water is similar to that in the Ecology How
Clean is Clean Policy (Ecology, 1984). The procedures for ad-
dressing health threats associated with direct contact supplement
those and may result in more stringent cleanup levels for those
substance which tend to bind to soil particles.

With respect to the other alternatives, the Background Alterna-
tive would generally provide the lowest cleanup levels. The
proposed amendments, the ARAR, and the No-Action Alterna-
tives generally provide the next lowest cleanup levels. The Risk-
Based Alternatives (#1 and #2) tend to result in the highest
cleanup levels. Cleanup levels under the Technology-Based Al-
ternative tend to be similar to the Background Alternative for
organic hazardous substances.

Cleanup actions to address soil contamination have the potential
to create numerous impacts on human health, plants and animals,
land use, and transportation. These impacts are discussed below.

Mitigation measures for soils are undertaken generally to elimi-
nate or minimize threats to human health, plants, and animals.
Examples of such measures are summarized in those sections.

With respect to contaminated soils, Ecology will generally be
faced with the task of minimizing both the short-term impacts to
workers and off-site populations as well as the long-term health
impacts associated with residual hazardous substances. Correct-
ing historical contamination problems at individual sites will
require Ecology to strike an appropriate balance between short-
and long-term health impacts and will likely result in some un-
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avoidable adverse impacts. Where deeper soils become contam-
inated as a result of hazardous substance migration, removal
and/or treatment may not be feasible.

Air

Air quality in Washington is highly variable and.is a complex
function of population density, emission sources and rates, and
climate. In general, air quality is better inrural areas than inmore
populated urban areas. The air resources in the State of Wash-
ington are described in greater detail on pages 5-14 through 5-17
of the Draft EIS (Ecology, 1990) and in "The State of the Envi-
ronment Report" (Wash. St., ef al, 1989).

The proposed amendmerits (WAC 173-340-750) specify require-
ments for cleanup actions involving releases of hazardous sub-
stances into the ambient air. The proposed amendments specify
that cleanup standards to protect air quality would generally be
based on protecting human health and the environment in a
residential setting. The proposed rule identifies (1) procedures
for establishing cleanup levels for hazardous substances not ad-
dressed under applicable state and federal laws, (2) procedures
for establishing points of compliance, and (3) averaging times to
be used when evaluating compliance. WAC 173-340-710 of the
proposed amendments specifies that best available control tech-
nologies shall be applied to emissions of hazardous substances
resulting from cleanup actions.

The proposed amendments are expected to result in residual air
concentrations similar to those under the ARAR and No-Action
Alternatives. The Risk-Based Alternative (#1) generally will
result in the lowest residual concentrations; the Technology-
Based Alternative and Risk-Based Alternative (#2) would gen-
erally provide the highest concentrations. The relatively high
residual concentrations associated with the Technology-Based
Alternative is based on concentrations left in soils by the Tech-
nology-Based Alternative for soils. Capping of those soils with
clean materials would eliminate future releases.
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In contrast to the relationship between cleanup levels and ambi-
ent air impacts (i.e. lower cleanup levels - lower impacts), the
increased treatment requirements associated with lower cleanup
levels may increase the disposal requirements for carbon absorp-
tion units or scrubber sludges. In addition, greater use of treat-
ment technologies will tend to increase air emissions and increase
the need for pollution control equipment.

Use of best available control technologies will reduce air emis-
sions. Soil wetting and use of dust suppressants will reduce
wind-blown dust levels during construction and site use activities.
Development and implementation of health and safety programs
will reduce worker exposure to vapors and windblown particu-
lates. Cleanup actions can be scheduled in amanner that reduces
the potential for air emissions or the accumulation of hazardous
substances under stagnant air conditions.

Cleanup actions involviﬁg the removal or treatment of hazardous
substances will unavoidably produce air emissions.

Human Health

In 1987, there were 4,481,100 residents in the State of Washington
(Wash. St., ef al, 1989). Approximately 77 percent of the state’s
residents live in areas west of the Cascades, primarily in the Puget
Sound area with 50% residing in three counties (King, Pierce, and
Snohomish). Other significant population centers include Spo-
kane County (7.9 percent), Yakima County (4.1 percent), and
Clark and Cowlitz Counties along the Columbia River (6.5 per-
cent).

The known hazardous waste sites are concentrated in the area of
greatest population. Over 84 percent of the sites are west of the
Cascades, located primarily around Puget Sound. Spokane
County and Yakima County have 3.4 and 4.2 percent of the sites,
respectively. Eleven percent are in Clark and Cowlitz Counties,
primarily along the Columbia River.
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Population growth patterns and variations in susceptibility to
hazardous substances are described in greater detail on pages
5-17 through 5-21 of the Draft EIS (Ecology, 1990).

Alternative #1 - Proposed Action: Combination Alterna-
tive.

The proposed amendments specify that "all cleanup actions con-
ducted under this chapter shall protect human health and the
environment; shall comply with cleanup standards (WAC 173-
340-700 through 173-340-760); shall comply with applicable state
and federal laws (See WAC 173-340-710); and shall provide for
compliance monitoring (WAC 173-340-410). Under the pro-
posed amendments, cleanup levels for noncarcinogens are estab-
lished at levels estimated to result in no acute or chronic toxic
effects. Withrespect to carcinogens, cleanup levels for individual
carcinogens are generally based on an excess cancer risk of 106
with some flexibility to utilize applicable state and federal laws or
arisk level of 107, In all cases, the total excess cancer risk for the
site cannot exceed 107,

On-site Workers. Construction and operation of cleanup mea-
sures often involve extensive physical disturbance of hazardous
substances in soils, tanks, and other containers. This increases
the potential for (1) inhalation of volatile substances or particu-
late matter generated during construction, (2) direct contact with
hazardous substances, and (3) fires and explosion. In general,
regulatory requirements which result in more stringent cleanup
levels and greater use of treatment technologies will increase the
potential for adverse health effects among on-site workers. Al-
though site- and substance-specific requirements will vary, the
stringency of the proposed action with respect to cleanup levels
is not expected to be significantly greater than the ARAR and
No-Action Alternatives. However, it is anticipated that the pro-
posed amendments will result in an increased use of treatment
technologies and consequently will increase the potential for
adverse health effects among workers. For example, formation
of toxic by-products during chemical and biological treatment
processes is a potential problem associated with the use of those
technologies. In addition, as more complex technologies are
utilized, the potential for releases due to human error (resulting
from mismatches between people and the equipment they are
responsible for) may increase.

47




Affected Environment and Significant Impacts of the Alternatives

Off-site Populations. Adverse health effects in off-site popula-
tions may result from exposure to contaminants released during
a cleanup action. Of particular concern are the inhalation of
vapors and other particulates released during soil excavation,
ingestion of dust deposited in nearby areas, inhalation of hazard-
ous substances released during air stripping or other treatment
processes, or exposure to contaminated wastewater discharged to
surface waters or local POTWs. Although these exposures tend
to be temporal in nature, significant short-term exposures may
occur.

- Although site- and substance-specific requirements will vary, the
stringency of the proposed amendments with respect to cleanup
levelsis generally not expected to be significantly greater than the
ARAR and No-Action Alternatives. In situations where cleanup
levels for carcinogens are more stringent than applicable state
and federal laws due to the presence of multiple carcinogens
and/or the potential for exposure via several pathways, the poten-
tial for off-site impacts would be slightly increased.

Transportation-Related Injuries. The excavation of contami-
nated soil and transport to off-site treatment and disposal facili-
ties may result in an increase in the number of
transportation-related injuries. In order to estimate the increased
risk of accidental deaths associated with the transportation of
cleanup wastes, it is necessary to estimate the fatality rate per
truck mile and the average haul distance for cleanup wastes.
Based on data from the Washington Department of Transporta-
tion, it is estimated that fatal accidents involving trucks in Wash-
ington State occur at a rate of about 1.8 per 100 million miles
traveled (DOT, 1989). The number of miles traveled during a
typical site cleanup is approximated by the round-trip mileage
between Seattle and the nearest hazardous waste disposal facility.
Most wastes from Washington have been transported to a dis-
posal site in Arlington, Oregon, which is 300 miles from Seattle,
or 600 miles round-trip. Based on this information, each truck-
load of soil removed from a site would be associated with an
increased risk of transportation-related deaths of 1.1x10°.

The number of truckloads of material that would need to be
removed from hazardous waste sites in the future under the
proposed amendments is not expected to be significantly greater
than under the ARAR and No-Action Alternatives. In addition,
the estimated number of trucks involved with the transport of
hazardous wastes represent a small percentage of the overall
truck traffic in the state (approximately 1 in 300 to 1 in 400).
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Consequently, implementation of the proposed amendments is
not expected to result in a significant increase in transportation-
related injuries.

Long-Term Health Effects. Residual hazardous substances may
result in adverse impacts on human health. The combination
alternative considers cross-media impacts and is protective of
human health. Cleanup levels under this alternative are expected
to be at least as stringent as those under the ARAR and No-Ac-
tion Alternatives.

Alternative #2: Background Alternative.

Alternative #2 is similar to Alternative #1 except that cleanup
levels would be established at concentrations equal to either
background concentrations or practical quantitation limits. If
adopted, this alternative would generally result in more stringent
cleanup levels than under the ARAR and No Action Alternatives
(particularily for noncarcinogenic substances). Implementation
of this alternative would increase the potential for adverse im-
pacts during cleanup actions (on-site workers, off-site popula-
tions, and transportation-related injuries), while reducing the
potential for long-term human health impacts associated with
residual hazardous substances.

Alternative #3: Risk-Based Alternative (#1).

The Risk-Based Alternative is generally protective of human
health. However, when cross-mediaimpacts are considered, very
high standards for noncarcinogens (such as those that would
result from the Risk-Based Alternative in soils) could result in
impacts in other media, such as in ground water.

Alternative #4: Risk-Based Alternative (#2).

Alternative #4 incorporates the risk assessment procedures in-
cluded in Alternative #3, but utilizes an acceptable cancer risk
level of one-in-ten thousand. Under this alternative, cleanup
levels for both carcinogens and noncarcinogens would generally
be higher (less stringent) than those under the ARAR and No-
Action Alternatives. In general, implementation of this alterna-
tive would reduce the potential for adverse impacts during
cleanup actions (on-site workers, off-site populations, and trans-
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. portation-related injuries), while increasing the potential for

long-term human health impacts associated with residual hazard-
ous substances. \

Alternative #5: Applicable State and Federal Law Alterna-
tive.

Under this alternative, cleanup levels would be based on appli-
cable state and federal laws. This alternative does not include
specific procedures for (1) establishing cleanup levels for individ-
ual hazardous substances not regulated under other laws or reg-
ulations and (2) adjusting individual cleanup levels to take into
account multiple hazardous substances, exposure via multiple
pathways of exposure, and new scientific information. Conse-
quently, implementation of this alternative may not be protective
of human health in all situations. In addition, this alternative
would have to be supplemented with one of the other alternatives
to address hazardous substances not regulated under applicable
state and federal laws.

Alternative #6: Technology-Based Alternative.

This alternative would result in cleanup levels being established
at concentrations that are achievable using available technolo-
gies. For some volatile hazardous substancesin water and certain
organics in soils, cleanup levels under this alternative would be
more stringent than levels under the ARAR and No-Action
Alternatives. However, in other situations, technology-based
requirements will often be significantly higher than those estab-
lished under existing procedures. For example, this alternative
would result in particularly high risks for metals, semivolatile
organic compounds, and pesticides, because these hazardous
substances cannot always be effectively removed from the envi-
ronment to safe levels. Consequently, the implementation of this
alternative would reduce the potential for adverse impacts during
cleanup actions (on-site workers, off-site populations, and trans-
portation-related injuries), while increasing the potential for
long-term human health impacts associated with residual hazard-
ous substances.

Worker exposures and adverse health effects resulting from
cleanup activities can, to a large degree, be mitigated by occupa-
tional health and safety practices and the implementation of
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site-specific health and safety plans. The proposed amendments
also provide the flexibility to consider "overall human health and
environmental protection" (including worker health and safety
and off-site impacts) when selecting cleanup actions (See WAC
173-340-360(5)) and establishing cleanup levels (See WAC 173-
340-706). '

Potential adverse impacts among off-site populations can be
mitigated through the use of appropriate pollution control de-
vices. For example, the use of carbon adsorption units for air
stripping towers can significantly reduce the amount of hazardous
substances released into the atmosphere. In other instances, it
may possible to schedule activities to minimize adverse impacts
(i.e. avoid excavation of vapor contaminated soils during the
summer months). In addition, the proposed amendments provide
the flexibility to consider “net environmental impacts” (including
short term impacts to nearby communities) when selecting
cleanup actions (WAC 173-340-360(5)) and establishing cleanup
levels (WAC 173-340-706) for individual sites. For example,
concerns about exposure to nearby communities might lead to
the selection of a cleanup action involving treatment of highly
contaminated soils and in-place capping of soils with low to
moderate levels of contamination instead of using the treatment
technology for all site soils.

Greater use of treatment technologies will probably reduce the
amount of long-distance hauling of cleanup wastes and therefore
may serve to reduce the potential for transportation-related inju-
ries. In addition, the proposed rule provides the flexibility to
consider ways to minimize the need for long-distance hauling of
cleanup wastes (and the potential for transportation-related in-
juries) when selecting cleanup actions and establishing cleanup
levels. However, once it is determined that off-site transport of
cleanup wastes is necessary, mitigation options are limited. Rout-
ing trucks through areas with low traffic volume, scheduling trips
for off-peak hours, and designing emergency response plans can
help to reduce the chances of accidents. However, such measures
deal with only part of the problem; the Office of Technology

- Assessment (OTA, 1986) estimates that more than 50 percent of
therisk associated with the transport of hazardous waste is related
to “driver error.” '

Human health impacts associated with residual hazardous sub-
stances can generally be mitigated through a combination of land
and resource use restrictions. For example, sites that still present
health hazards after cleanup can be fenced off and access can be
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restricted. Industrial or commercial facilities may be allowed on
certain sites, but residential use or development would not be
permitted. If drinking water or irrigation water remains contam-
inated after cleanup, either these water uses could be prohibited
and alternative water supplies could be developed, or the water
could be treated before use. Containing surface water runoff and
preventing infiltration (by installing surface water collection sys-
tems, barriers, and caps) could deter further contamination of
ground water and surface water from hazardous substances left
in on-site soils.

On the majority of cleanup sites, Ecology will be faced with the
task of minimizing both the short-term health impacts to workers
and off-site populations as well as the long-term health impacts
associated with residual hazardous substances. Correcting his-
torical contamination problems at individual sites will require
Ecology to strike an appropriate balance between short- and
long-term health impacts and will likely result in some unavoid-
able adverse impacts.

Plants and Animals

The distribution of plant and animal resources is summarized on
pages 5-21 through 5-26 and Chapter 10 of the Draft EIS (Ecol-
ogy, 1990). These materials also identify plants and animals that
are classified as threatened or endangered by the U.S. Fish and
Wildlife Service, the Washington State Wildlife Commission,
and/or the Washington Department of Natural Resources.

Alternative #1 - Proposed Action: Combination Alterna-
tive.

The proposed amendments specify that "all cleanup actions con-
ducted under this chapter shall protect human health and the
environment; shall comply with cleanup standards (WAC 173-
340-700 through 173-340-760); shall comply with applicable state
and federal laws (WAC 173-340-710); and shall provide for com-
pliance monitoring (WAC 173-340-410). Under the proposed
amendments, Method B cleanup levels must be established at
concentrations which are estimated to result inno adverse effects
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on the protection and propagation of aquatic and terrestrial life.
Method C cleanup levels must be established at concentrations
which are estimated to result in no significant adverse effects on
the protection and propagation of aquatic and terrestrial life.

Plants. Many site cleanup activities involve soil excavation or
capping which results in the complete destruction of existing
~habitat including removal of existing vegetation and damage or
loss of topsoil. Such impacts may occur at the cleanup site or at
off-site locations which serve as sources of capping or fill material.
In addition, air emissions associated with air stripping and other
site cleanup activities may result in vegetation damage in adjacent
areas. Implementation of the proposed amendments is antici-
pated to result in impacts similar to those under the ARAR and
No-Action Alternatives. The greater emphasis on treatment
technologies may produce mixed effects. On the one hand,
greater use of treatment technologies may increase the need for
auxiliary structures such as treatment facilities and access roads,
thereby increasing the amount of habitat destruction. On the
other hand, such a shift may also result in a reduced need for
capping materials which would reduce off-site impacts on plant
habitat. In general, the overall significance of cleanup-related
adverse impacts on plant life is probably minimal. The majority
of cleanup sites in the state are commercial or industrial in nature,
and plant life will already have been significantly reduced or
eliminated as a result of past practices.

Aquatic Organisms. A large proportion of sensitive aquatic
areas, such as rivers used by anadromous fish, pass through areas
with numerous hazardous waste sites. Cleanup actions may result
in adverse impacts on a variety of aquatic organisms including
fish, shellfish, plankton, and benthic infauna. These impacts may
arise as a result of (1) discharge of untreated or partially treated
wastewater and surface water runoff, (2) increased or decreased
surface water flows, and (3) spills of hazardous substances and
other contaminants.

Many soil and ground water cleanup measures result in the
generation of contaminated wastewater. In addition, rain water
may come into contact with contaminated materials and increase
the runoff of hazardous substances. Under current state law, all
wastewaters must be treated with “all known, available, and
reasonable methods of treatment” (AKART) prior to being re-
leased into waters of the state. Where the discharge of wastewater
treated with AKART will result in violations of the water quality
standards, Ecology may require additional treatment or authorize
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temporary reductions in water quality through the use of dilution
zones. These zones would be specified in the waste discharge
permit for a site. Based on a review of currently available water
treatment technologies and past experience at cleanup sites, it
appears that dilution zones may be needed at some sites. Impacts
associated with these partially treated wastewaters and authori-
zation of dilution zones are related to increases in (1) turbidity
and siltation, and (2) hazardous substances concentrations.
Freshwater fish are generally more sensitive to hazardous sub-
stances than are marine species and are therefore more suscep-
tible to hazardous substances released from cleanup sites. In
addition, metals are generally more bioavailable in freshwater
than marine waters.

Cleanup actions may also influence the quantity of water in a
stream or water body. For example, remediation of contaminated
ground water or surface water via the removal or isolation of the
contaminated water may result in reduced water availability in
aquifers or streams. Elimination of a ground water resource can
also lead to reduction of surface water flows that are fed by the
aquifer. These impacts may occur at considerable distances from
the cleanup site. Reduced water flow can eliminate habitat for
fish and other aquatic species and can reduce long-term or sea-
sonal water availability for streamside vegetation and associated
animal communities. In general, the impacts occurring during
cleanup actions under the proposed amendments are anticipated
to be similar to those under the ARAR and No-Action Alterna-
tives.

In order to evaluate the relative long-term impacts, a maximum
tolerable concentration (MTC; the concentration at which most
species will not experience toxic effects) was estimated for the
most sensitive species. The MTCs for selected hazardous sub-
stances and sensitive species or groups of species in various media
are shownin Table 15 of the Draft EIS (Ecology, 1990). The table
includes data for a variety of aquatic and terrestrial species. The
data are drawn principally from Eisler (1985; 1986a,b,c; 1987,
1988a,b; 1989), which directly address toxicities to wildlife. Al-
though this database is not comprehensive, it appears that none
of the alternative approaches for setting cleanup levels would
result in concentrations consistently below the MTCs for all
hazardous substances. However, the proposed amendments pro-
vide the flexibility to utilize available data to establish more
stringent requirements for individual sites. Consequently, the
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proposed amendments are anticipated to result in reduced im-
pacts on aquatic organisms relative to the ARAR and No-Action
Alternatives.

Terrestrial Organisms. Site cleanup actions may result in the
destruction of wildlife habitat and cause significant adverse im-
pacts to terrestrial wildlife. For example, the construction of
roads, wells, water-tight enclosures, or treatment facilities, gen-
erally results in the physical disruption of wildlife habitat. In
addition, releases of hazardous substances during the construc-
tion and operation of cleanup technologies may adversely affect
animal communities. The types of wildlife and number of species
impacted will depend upon the type of habitat being destroyed.

~ For example, cleanup actions performed in open areas generally
willimpact smaller animals and relatively less diversified commu-
nities than actions performed in forested areas. A comparison of
the locations of sensitive ecosystems and hazardous waste sites
indicates that a majority of hazardous waste sites are isolated
from sensitive terrestrial areas.

The significance of impacts to terrestrial species will also depend

-upon the availability of nearby habitats to assimilate displaced
wildlife. However, the overall significance of the proposed
amendments with respect to impacts on terrestrial wildlife during
cleanup actions is probably minimal. The majority of cleanup sites
in the state are commercial or industrial in nature and animal
communities will already have been significantly reduced or elim-
inated as aresult of past practices. Consequently, cleanup actions
performed under all of the alternatives are anticipated to provide
increased environmental protection.

Alternative #2: Background Alternative.

Alternative #2 is similar to Alternative #1 except that cleanup
levels would be established at concentrations equal to either
background concentrations or practical quantitation limits, If
adopted, this alternative would generally provide greater protec-
tion to plants and animals, particularily for noncarcinogenic sub-
stances relative to the ARAR and No-Action Alternatives.
However, the background alternative is expected to increase the
potential for adverse impacts associated with the implementation
of cleanup measures.
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Alternative #3: Risk-Based Alternative (#1).

Cleanup levels under this alternative are based generally on
human health considerations. For carcinogens, human-health-
based levels are generally protective of plants and animals. How-
ever, cleanup levels based on noncarcinogenic human health
effects may not provide adequate long-term protection for plants
and animals. This is a problem particularily where there is the
potential for cross-media effects (such as those that might occur
as aresult of hazardous substances leaching from soils to ground-
water).

Alternative #4: Risk-Based Alternative (#2).

This alternative would result in residual concentrations that are
not protective of the environment about 50 percent of the time
and consequently would have the potential for significant long-
term impacts on the environment. However, this alternative
would tend to reduce the impacts on plants and animals associ-
ated with performing cleanup actions relative to the ARAR and
No-Action Alternatives.

Alternative #5: Applicable State and Federal Law Alterna-
tive.

Under this alternative, cleanup levels would be based on appli-
cable state and federal laws, including state water quality stan-
dards and criteria. However, this alternative does not include
specific procedures for (1) establishing cleanup levels for individ-
ual hazardous substances not regulated under other laws or reg-
ulations (many existing standards are based on human health
considerations and do not specifically address plants and ani-
mals), and (2) adjusting individual cleanup levels to take into
account multiple hazardous substances, exposure via multiple
pathways of exposure, and new scientific information. Conse-
quently, implementation of this alternative may not be protective
of plants and animals in all situations. It would have to be
supplemented with one of the other alternatives to address haz-
ardous substances not regulated under applicable state and fed-
eral laws.
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Alternative #6: Technology-Based Alternative.

This alternative would result in cleanup levels being established
at concentrations that are achievable using available technolo-
gies. The Technology-Based Alternative would result in residual
concentrations that are not protective of the environment about

50 percent of the time and consequently would have the potential

for the most significant long-term impacts on the environment.
However, this alternative would tend to reduce the impacts on
plants and animals associated with performing cleanup actions.

Where there is a potential for adverse environmental impacts on
plants during cleanup actions, potential mitigation measures in-
clude the relocation of disturbances, such as site access roads, to
less critical or previously disturbed areas, and replacement of
damaged vegetation and topsoil after site cleanup activities are
completed.

In those situations where adverse impacts on terrestrial organ-
isms are identified, mitigation may be accomplished by (1) tem-
porary or permanent relocation of species, (2) relocation of
disturbances to less critical or previously disturbed habitats, or
(3) reconstruction of the damaged habitat after the cleanup ac-
tion has been completed.

Impacts to plants and animals cannot be as easily mitigated as
impacts to human health because of the difficulty in restricting
the behavior of plants and animals. However, certain measures
can be taken. For instance, the impacts of residual soil contami-
nation on plants and animals can be mitigated by capping the site;
however, during capping and construction at a site, the amount
of habitat available is reduced. Larger animals can be prevented
from entering a site by fencing the site appropriately. If a stream
runs through a contaminated site, it may be possible to divert the
stream around the site. In general, many of the same mitigation
measures that were applicable during cleanup action may also be
applied after the site has been cleaned up.

Similar to the situation with human health, Ecology will be faced
with the task of minimizing the short-term impacts on plants and
animals as well as the long-term impacts associated with residual
hazardous substances. Correcting historical contamination prob-
lems at individual sites will require Ecology to strike an appropri-
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ate balance between short- and long-term health impacts and will
likely result in some unavoidable adverse impacts to plants and
animals.

Land and Water Use

The distribution and intensity of land and water uses in the State
of Washington are defined primarily by the distribution of natural
resources and the population. The varied and rich natural
resource base of Washington supports a wide variety of land and
water uses ranging from consumptive uses such as drinking water,
fisheries, forestry, and agriculture, to nonconsumptive uses such
as recreation and tourism. The distribution of land and water
uses in the State of Washington is described in greater detail on
pages 5-23 through 5-35 and Chapter 11 of the Draft EIS (Ecol-
ogy, 1990).

Most land uses are incompatible with the contamination prob-
lems present at hazardous waste sites. Cleanup actions may
temporarily increase land use impacts through the implementa-
tion of measures which result in short-term increases in the
release of hazardous substances and/or physical interferences
associated with the use of heavy equipment. In general, the
degree to which the actual cleanup action impacts land or
resource use is a function of how long it takes to complete the
cleanup action. The timeframes required for remediation are
determined by the cleanup levels for individual substances and
the cleanup technologies used to attain those levels. In most
cases, more stringent cleanup standards and the use of treatment
technologies will result in longer remediation periods, and there-
fore greater impacts on land or resource uses. In the extreme,
cleanup standards that are below technically achievable levels
may require permanent or semipermanent land-use restrictions.
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Alternative #1 - Proposed Action: Combination Alterna-
tive.

Drinking Water. Cleanup levels for current and potential future
sources of drinking water would protect this use. However, in
terms of impacts during cleanup actions, the proposed amend-
ments will have two primary effects. First, at cleanup sites where
contaminated ground water is considered a current or potential
source of drinking water, the ground water will generally be
unavailable for this use during the period of active ground water
restoration. Cleanup levels for some carcinogens may be more
stringent than those under the ARAR and No-Action Alternative
and, consequently, longer periods of time will generally be re-
quired to complete ground water restoration (EPA, 1989). The
increased restoration timeframes may be significant for some
contaminants and some geological settings.

Second, the proposed amendments, by creating a shift toward the
use of treatment-based technologies, may also reduce the poten-
tial for future impacts on drinking water following the contain-
ment of hazardous substances. From this perspective, more
stringent soil cleanup levels will also provide some prevention
benefits in terms of ground water protection beyond the current
situation.

Fisheries. Generally, cleanup levels under the proposed amend-
ments would protect fisheries. However, the construction and
operation of cleanup actions may adversely impact these re-
sources as a result of (1) the discharge of untreated or partially
treated wastewater, (2) increased or decreased surface water
flows, and (3) spills of hazardous substances. The potential for

~ such impacts under the proposed amendments is similar to that
for the ARAR and No-Action Alternatives.

Agriculture. Construction and operation of cleanup actions may
impact agricultural land uses through the continued loss of prop-
erty use, reductions in crop yield to loss of topsoil or exposure to
hazardous substances, or reductions in the amount of water avail-
able for irrigation. These impacts are anticipated to be of minimal
significance on a statewide basis given that (1) the size of most
cleanup sites is extremely small in comparison to the total agri-
cultural acreage in the state, and (2) the use agricultural sites
undergoing cleanup have already beenimpacted as aresult of past
practices.
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Ranching. Cleanup actions may result in localized impacts on
ranching. However, on a statewide basis, these impacts are antic-
ipated to be of minimal significance because (1) few cleanup sites
are in close proximity to ranching areas, and (2) the size of most
cleanup sites is extremely small in comparison to statewide ranch-
ing areas.

Hunting. Cleanup actions may result in localized impacts on
hunting, However, on a statewide basis, these impacts are antic-
ipated to be of minimal significance because (1) few cleanup sites
are in close proximity to hunting areas, and (2) the size of most
cleanup sites is extremely small in comparison to statewide hunt-
ing areas.

Forests and Logging. Cleanup actions may result in impacts on
forests and logging. However, on a statewide basis, these impacts
are anticipated to be of minimal significance because (1) few
cleanup sites are in close proximity to forests and logging areas
and (2) the size of most cleanup sites is extremely small in
comparison to statewide forests and logging areas.

Recreation. Significant impacts on recreational use of surface
waters are most likely to occur in Lake Sammamish, Lake Wash-
ington, Green River, sections of the Columbia, and the Yakima
River. However, the relative magnitude of these impacts under
each of the alternatives cannot be evaluated.

Industrial and Commercial. Many urban and suburban land uses
are incompatible with the construction and operation of cleanup
actions. Implementation of short-term cleanup actions, such as
tank removals, may necessitate the temporary closure of com-
mercial and industrial businesses. Cleanup actions requiring
lengthy treatment or operation-and-maintenance periods may
result in the prohibition of certain activities at the cleanup site.
Such prohibitions would be incorporated into a restrictive cove-
nant required under the proposed amendment (WAC 173-340-
440). By providing the flexibility to develop. industrial soil
cleanup levels that are less stringent than those for residential
areas, Ecology has reduced the potential for such impacts on
~industrial and commercial land uses.

Residential. Residential site use is generally incompatible with

the construction and operation of cleanup actions. As with indus-
trial site uses, cleanup actions requiring lengthy treatment may
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preclude continued use of residential property. Establishing in-
dustrial soil cleanup levels may preclude future use of a site for
residential purposes.

Alternative #2: Background Alternative.

Alternative #2 is similar to Alternative #1 except that cleanup
levels would be established at concentrations equal to either
background concentrations or practical quantitation limits.
Cleanup action-related impacts on drinking water may be some-
what greater than under the proposed amendments, particularly
for noncarcinogenic substances.

Alternative #3: Risk-Based Alternative (#1).

Implementation of the Risk-Based Alternative (#1) is expected

to result in exceedances of primary MCLs for some non-

carcinogens. In addition, residual levels of hazardous substances
_ under this alternative may exceed secondary MCLs.

Alternative #4: Risk-Based Alternative (#2).

Implementation of the Risk-Based Alternative (#2) is expected
to result in exceedances of primary MCLs for some carcinogens
and noncarcinogens. In addition, residual levels of hazardous
substances under this alternative may exceed secondary MCLs.

. Alternative #5: Applicable State and Federal Law Alterna-
tive.

The impacts associated with this alternative are similar to those
under the proposed amendments (Alternative #1).

Alternative #6: Technology-Based Alternative.
Implementation of the Technology-Based Alternative is ex-
pected to result in increased impacts on drinking water, agricul-

ture, and fisheries relative to the ARAR and No-Action
Alternatives.
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Mitigation
Measures

Unavoidable
Adverse Impacts

Affected
Environment

During the period of active ground water restoration, ground
water will generally be unavailable for use as a source of drinking
water. Potential mitigation measures include the use of alternate
water supplies and treatment. Generally, site cleanup actions will
limit or preclude certain site use activities. These impacts canbe
minimized by phasing activities or scheduling cleanup actions
around ongoing activities.

Site cleanup actions will adversely impact site uses during con-
struction and operation. In addition, technology limitations as-
sociated with ground water restoration may result in unavoidable
adverse impacts on drinking water.

Transportation

Areas where transportation impacts may occur are defined by the
physical distribution of hazardous waste sites and by the locations
of available disposal or treatment facilities. Transportation cor-
ridors between hazardous waste sites and disposal or treatment
locations would bear the greatest impacts from cleanup opera-
tions. Hazardous waste sites are distributed throughout the state,
but are most numerous in the areas of Puget Sound, Vancouver,
Yakima, Spokane, and Longview. Landfilling of hazardous
wastes is frequently used as a disposal method. Currently, the
primary hazardous waste landfill in the Washington-Idaho-Ore-
gon areaislocated in Arlington, Oregon, approximately 125 miles
east of Portland, adjacent to the Columbia River.

The highways used to transport wastes to Arlington, Oregon, are
a combination of interstate and U.S. highways. Wastes from the
Puget Sound region are transported mainly along Interstate 5 to
Interstate-205 near Portland and then along Interstate-84 in Or-
egon. Interstate-405 may also be used in the Seattle area. These
roads would carry most of the truck traffic related to the cleanup
of hazardous waste sites.

Wastes coming from central Washington would travel along In-
terstate-82 and U.S. 97. Population densities are very low in this
region, with the exception of Ellensburg, Yakima, Richland,
Pasco, and Kennewick. Hazardous waste sites located near Spo-
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Significant
Impacts of the
Alternatives

kane send remedial wastes to Arlington via Interstate-90 and U.S.
395. Interstate-84 in Oregon would be used to some degree by
vehicles coming from Washington.

Alternative #1 - Proposed Action: Combination Alterna-
tive.

Local Transportation Impacts. Local transportation impacts
will generally be associated with vehicles entering and leaving the
cleanup site. The specific impact on local traffic depends on a
variety of site-specific factors including quality of roads, popula-
tion around the site, existing traffic patterns, degree of conges-
tion, and remedial technologies used at the site. Traffic around a
site may also be affected by spills or emergencies at the site.
Traffic impacts near individual sites are expected to be most
severe during the period of initial remediation. For example, at

. a site where 1,000 tons of soil need to be removed, 45 truckloads

would be required over a period of one week. Larger sites might
require a month or more to remove all site wastes. Following this
period, minor impacts may continue to occur, associated with
long-term monitoring at the site. These long-term traffic impacts
are expected, for the most part, to be insignificant. In general,
the proposed amendments are not anticipated to result in signif-
icantly greater impacts on local traffic than those under the
ARAR and No-Action Alternatives.

The proposed amendments may also result in increased traffic
around treatment and disposal sites. Ecology estimates that site
cleanup wastes account for 27 percent of the volume of wastes
transported by truck from Washington to Oregon, Idaho, and
other states (U.S. EPA, 1988d). Washington State contributes
over 95 percent of the total wastes hauled to Arlington, Oregon
(U.S.EPA,1988d). The proposed siting of one or more hazardous
waste incinerators in central Washington could result in signifi-
cant traffic and infrastructure impacts in the immediate area of
the proposed incinerators. These traffic impacts would need to
be addressed in the EISs prepared for the proposed incinerators.

Impacts on Long-Distance Traffic Volume. Impacts on long-dis-
tance traffic volume may include an increase in the volume of
truck traffic or a change in the patterns of long-distance hauling.
Of the approximately 234,000 tons of hazardous waste generated
in Washington in 1987, approximately 64,000 tons was considered
one-time waste derived largely from site cleanups (Ecol-
0gy,1989¢). Therefore, hazardous waste generated from remedial
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activities in 1987 accounted for approximately 27 percent of the
waste produced in Washington in that year. A few specific sites
may account for most of the cleanup-related wastes produced in
any given year. Sites such as the ASARCO smelter in Tacoma and
Western Processing in Kent contributed most of the site cleanup
wastes that were produced in the year those cleanups com-
menced. If site cleanups generate more wastes, there will be an
increased need for hauling wastes off-site and, in turn, increased
traffic. However, as discussed in the Draft EIS (Ecology, 1990),
none of the alternatives are anticipated to have significant im-
pacts on long-distance traffic volume.

Hazardous Waste. Spills associated with transporting hazardous
wastes may also affect transportation. Spills of hazardous wastes
along transportation routes will result in road closures and nega-
tive impacts on traffic. The number of spills is expected to in-
crease if more wastes are transported by truck.

Itis estimated that in Washington large trucks are involved in 180
accidents per one-hundred-million vehicle miles (DOT, 1989).
Some of these accidents may involve spills of hazardous materi-
als. Because the Interstate-5 corridor passes through some of the
most congested areas in Washington State and includes sections
where construction is ongoing, these statistics may be considered
a worst-case analysis for large freeways that pass through level
terrain. Hauling routes that include smaller freeways and moun-
tain passes may have higher accident rates. Using the assumptions
outlined above (based on 1987 data), the number of accidents due
to long-distance hauling of hazardous wastes from cleanup sites
is approximately three per year. By comparison, there have been
an average of seven hazardous materials-related accidents involv-
ing large trucks on Interstate-5 each year (DOT, 1988).

Alternative #2: Background Alternative.

This alternative is similar to Alternative #1 except that cleanup
levels would be established at concentrations equal to either
background concentrations or practical quantitation limits. If
adopted, this alternative would generally result in greater trans-
portation impacts than those under the other alternatives. This
would be particularily true for sites contaminated with non-
carcinogenic hazardous substances.
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Mitigation
Measures

Alternative #3: Risk-Based Alternative (#1).

If adopted, this alternative would generally result in transporta-

. tionimpacts similar to the ARAR and No-Action Alternatives.

Alternative #4: Risk-Based Alternative (#2).

If adopted, this alternative would generally reduce transportation
impacts relative to the ARAR and No-Action Alternatives.

Alternative #5: Applicable State and Federal Law Alter-
native.

If adopted, this alternative is expected to result in transportation
impacts similar to the No-Action Alternative.

Alternative #6: Technology-Based Alternative.

If adopted, this alternative would generally reduce transportation
impacts relative to the ARAR and No-Action Alternatives.

Various measures may be implemented to mitigate these im-
pacts. One measure that may allow site remediation to occur
without imposing undue hardship onlocal residents is building or
improving of roads surrounding hazardous waste sites or treat-
ment and disposal facilities. Traffic may be directed away from
the site, and vehicles entering or leaving the site may be scheduled
to arrive and depart during non-peak traffic hours. Emergency
response plans should be in place so that spills or other emergen-
cies can be handled in an efficient and safe manner. Finally,
adding noise barriers and wetting road surfaces to decrease noise
and dust may be required at some sites.

Mitigation of these impacts can be performed by scheduling
long-distance hauling through major urban areas during non-
peak hours, thus avoiding impacts on traffic volume and reducing
the chances of accidents. Impacts of spills resulting from highway
accidents can be mitigated by efficient implementation of emer-
gency response plans equipped to deal with hazardous waste spills
along major hauling routes. Brettet al. (1989) have concluded that
the potential human health and environmental risks associated
with a transportation-related spill of contaminated materials on
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Unavoidable
Adverse Impacts

land are likely to be small. Their conclusion is based on the
assumptions that the total amount of dust and vapors from a single
spill pile would be limited and would likely be contained and
promptly cleaned up.

Finally, the statutory requirement for treatment to the maximum
extent practicable is expected to result in greater demand for
technologies to treat hazardous substances on-site.

The vast majority of cleanup actions result in increased traffic
flow in and out of the site. The significance of such increase will
vary from site to site.

Programmatic Impacts

Programmatic impacts are defined as impacts on state programs,
planning, and resources. These programmatic impactsreflect the
cumulative impacts of statewide application of the standards.
These impacts will depend, in part, on the strictness of the stan-
dards (higher vs. lower standards) and how that factor affects the
extent and type of cleanup at hazardous waste sites. Three types
of programmatic impacts have been identified:

e Capacity of Treatment, Storage, and Disposal Facili-
ties —More strict cleanup levels may increase the annual
volume of site cleanup wastes and the demand for avail-
able treatment, storage, and disposal capacity.

e Property Transfers — The addition of a site to the hazard-
ous sites list may create uncertainty in the purchase or
development of a site. This uncertainty will be reduced
once the site is removed from the list. The cleanup levels
are also likely to be considered by private parties involved
in property transfers at unlisted sites.

e State Resources —Ecology’s resources for managing site
investigations and implementing cleanup actions are lim-
ited. Action at some sites may be deferred because of
these resource limitations. More stringent cleanup levels
will result in more comprehensive cleanups at each site
and more sites requiring periodic review, potentially lim-
iting the number of sites that can be addressed each year.
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The willingness of PLPs to perform voluntary site clean-
ups may also decrease as the cleanup levels become more
strict. Therefore, negotiations, enforcement actions, and
appeals may be required to enforce cleanup requirements,
which will further defer action at a site. Deferral of site
cleanup actions, particularly at highly contaminated sites,
may result in significant impacts from continuing uncon-
trolled release, migration, and exposure to hazardous sub-
stances at relatively high concentrations.

These programmatic impacts are described in greater detail in
Chapter 12 of the Draft EIS (Ecology, 1990). In general, pro-
grammatic impacts will increase as the stringency of the cleanup
requirements increase. The Background Alternative is antici-
pated to result in significantly greater programmatic impacts
relative to the ARAR and No-Action Alternatives. The Combi-
nation Alternative (Proposed Amendments) may also result in
‘greater programmatic impacts.
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Chapter 5.
Comments of the Draft EIS and Re-

“sponses to Comments

This chapter presents the public comments on the Draft EIS and
Ecology’s responses to those comments. Comments were made
in oral testimony at the three public hearings and in letters
submitted by interested individuals and organizations. Ecology
has prepared a Responsiveness Summarywhich provides detailed
responses to comments on the proposed amendments. This doc-
ument is available upon request from the Department.

The chapter begins with a summary of the public review process,
whichincludes a schedule of the remaining steps in the regulation
adoption process. Comment summaries and responses are ad-
dressed next, followed by comment letters and a summary of the
public hearing testimony.

Public Review Process

During the development of the cleanup standards, Ecology solic-
ited comments from the Cleanup Standards Work Group which
is comprised of representatives from local and federal govern-
ment, tribal governments, environmental groups, business inter-
ests, environmental consultants, and the Underground Storage
Tank Work Group. A preliminary draft of the amendments was
issued on March 9, 1990, and distributed to over 250 parties for
review and comment. Ecology’s Science Advisory Board also
provided advice and guidance with respect to the scientific and
technical aspects of the rule.

The proposed rule was published in the August 1, 1990, Washing-
ton State Register as WSR 90-15-066. The formal comment
period extended from August 1 until September 17, 1990.
Printed notice of the public comment period and workshop dates
was mailed directly to over 1,800 interested citizens, environmen-
tal organizations, and special interest groups.
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Informational
Meetings

Public Hearings

Informational meetings were held in four locations to provide the
public with an opportunity to informally discuss the proposed
regulations and related issues with Ecology staff. Announce-
ments of the meetings were published in a newspaper in Cen-
tralia, Vancouver, Seattle, Longview, Bellevue, Tacoma, and
Olympia. The workshops were held as follows:

e August 13, 1990, Tacoma, World Trade Center Meeting
Room, 3600 Port of Tacoma Road, 1:00 p.m.

e August 14, 1990, Vancouver, Clark Co. P.U.D. Commu-
nity Room, 1200 Fort Vancouver Way, 7:00 p.m

e August 15, 1990, Seattle, Mountaineers Club Tahoma
Room, 300 Third Avenue West, 7:00 p.m. .

o August 16, 1990, Lacey, Energy Facility Site Evaluation
Council Hearing Room, 4114 Sixth Avenue South, 1:00
p.m.

Three public hearings were held on the proposed rule. Notice
was sent to the Olympia offices of the United Press International
and the Associated Press, and was placed in newspapers in the
following cities: Bellevue, Centralia, Ellensburg, Kennewick,
Longview, Olympia, Pasco, Richland, Seattle, Spokane, Tacoma,
Vancouver, Walla Walla, Wenatchee, and Yakima.

Staff also informally discussed the proposed regulations and re-
lated issues prior to the following hearings:

e September 6, 1990, Seattle Mountaineers Club Skagit
Room, 300 Third Avenue West, 7:00 p.m.

e  September 10, 1990, Richland, Federal Building Audito-
rium, 825 Jawdin Avenue, 7:00 p.m.

e September 11, 1990, Spokane, County Health District

Building Conference Room #140, West 1101 College
Street, 7:00 p.m.
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Schedule of
Remaining Steps

Comment #1

Ecology’s
Response

The schedule for the remaining steps is as follows:

e Receive advice and comment January 24, 1990
from the Ecological Commission

e Adopt regulations January 25, 1991

e Effective date of the amendments February 25, 1991

Comments and Responses

The following is Ecology’s response to comments on the Draft
EIS. The comments are divided into a series of topic areas.
Given the relatively small number of comments received on the
Draft EIS, the person(s) making a particular comment is(are)
identified and included in the comment abstract. Each comment
is then followed by Ecology’s Response.

Scope of the Draft EIS

Ms. Linda Larson and Mr, Daniel Syrdal observed that the bulk
of the Draft EIS is devoted to justifying Ecology’s policy decisions
instead of analyzing the environmental impacts of the proposed
regulation. They expressed the opinion that portions of the Tech-
nical Summary, Chapters 1 - 4, and Chapter 14 were particular
problems. They recommended that Ecology’s policy agenda be
separated from the environmental analysis in order to provide a
more objective evaluation of the environmental impacts.

The purpose of the Draft EIS is to provide decisionmakers and
the public with an environmental analysis that assists everyone in
making informed decisions. The State Environmental Policy Act
(SEPA) grants latitude for the lead agency to determine if a
format other than the standard one is more appropriate, with
additional flexibility available on a nonproject proposal like this
one. Ecology agrees that while policy considerations should not
be a major focus of an environmental impact statement, it is
essential to identify them in the beginning of the draft EIS.
However, Ecology does agree that Chapter 14 (Evaluation of the
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Comment #2

Ecology’s
Response

Comment #3

Ecology’s
Response

Comment #4

Alternatives) would be more appropriately located in the appen-
dix because it describes the evaluation process, so the Final EIS
does not contain this Chapter.

Ms. Lynda Brothers expressed the opinion that the Draft EIS
should have included an evaluation of economic impacts associ-
ated with the choice of cleanup standards.

SEPA does not require an analysis of the cost of an action. As
WAC 197-11-450 states, "For the purposes of complying with
SEPA, the weighing of the merits and drawbacks of the various
alternatives need not be displayed in a monetary cost-benefit
analysis and should not be when there are important qualitative
considerations."

An economic analysis of the proposed cleanup standards was
presented in a separate Economic Impact Statement. The Reg-
ulatory Fairness Act (Chapter 19.85 RCW) requires state agen-
cies to evaluate the economic impact of a rule on a significant
number of small businesses, and present mitigation measures, if
possbile, to help reduce any disproportionate impacts. The Eco-
nomic Policy Act (Chapter 43.21 RCW) requires agencies to
evaluate economic impacts of the proposed action to assure they
are given appropriate consideration.

Range of Alternatives

Mr. Daniel Syrdal and Ms. Linda Larson expressed the opinion
that Ecology should have evaluated an alternative based upon an
incremental cancer risk of one-in-ten thousand (104).

Comment noted. Ecology has expanded the list of alternatives to
include a risk-based alternative based on an excess lifetime can-
cer risk of one-in-ten thousand (10*). See Alternative #4: Risk-
based Cleanup Standards (#2).

Ms. Linda Larsen and Mr. Daniel Syrdal expressed the opinion
that the No-Action Alternative should have been evaluated as
equal to existing state laws because Ecology is not required to

71




Ecology’s
Response

Comment #5

Ecology’s
Response

Comments of the Draft EIS and Responses to Comments

promulgate rules under the Model Toxics Control Act. They
noted that state laws do not require automatic consideration of
the lowest standards at a site and, consequently, the No-Action
Alternative should not be considered equivalent to the ARAR
alternative,

Based on advice from the Office of the Attorney General, Ecol-
ogy believes that Chapter 70.105SD RCW does not provide the
flexibility to forego promulgation of cleanup standards at least as
stringent as the federal cleanup law and other applicable state and
federal laws. Given the federal requirement for compliance with
"legally applicable" and "relevant and appropriate” requirements,
Ecology believes it is appropriate to consider the No-Action
Alternative as equivalent to the ARAR Alternative. Further
elaboration of this point is available in Manning (1989).

Range of Impacts

Ms. Lynda Brothers commented that additional efforts should be
made to evaluate the impacts of institutional controls (WAC
173-340-440). She observed that institutional controls may im-
pact property uses and transactions.

Ecology has acknowledged that the cleanup standards may have
positive and negative impacts on property transfers. On the one
hand, well-defined cleanup standards may actually increase prop-
erty transfer by reducing some of the uncertainties associated
with the current situation. On the other hand, stringent cleanup
standards may increase the number of sites where contaminated
materials are managed in-place and concerns about long-term
liability may limit property transactions. In general, the need for
institutional controls and the subsequent impacts on land uses
and property transfers are expected to increase with more strin-
gent cleanup standards. These relationships were discussed in
Chapter 12 of the Draft EIS and are summarized in Chapter 4 of
the Final EIS.
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Comment #6

Ecology’s
Response

Comment #7

Ecology’s
Response

Comment #8

Ecology’s
Response

Comment #9

Mr. Jeff Belfiglio observed that each truckload of dirt removed
from a site poses a greater risk to the public than is allowed under
the proposed amendments. He recommended that Ecology re-
consider the absolute floor of a one-in-one-hundred-thousand
cancer risk level.

While cleanup actions are normally undertaken to mitigate prob-
lems associated with past releases of hazardous substances, Ecol-
ogy recognizes that such actions may also create unintended
short-term impacts. Ecology believes that the regulation pro-
vides an appropriate level of flexibility to consider such impacts
in selecting from among several types of cleanup actions (see
WAC 173-340-360).

Scope of Analysis

Ms. Linda Larson and Mr. Daniel Syrdal expressed the opinion
that the alternatives analysis should compare residual levels of
contamination to existing levels of contamination rather than to
background concentrations.

Ecology believes the approach utilized in the Draft EIS is appro-
priate.

Ms. Linda Larson and Mr. Daniel Syrdal expressed the opinion
that additional information on available mitigation measures and
unavoidable adverse impacts should be provided.

Comment noted. Ecology has provided additional information
in the Final EIS. However, Ecology recognizes that these de-
scriptions should not be considered adequate replacements for
site-specific evaluations of mitigation measures and unavoidable
adverse impacts.

Ms. Lynne Stembridge and Mr. Robert Cook commented that the

site scenarios in Appendix H were inadequate because they were
based on the MEPAS (Multimedia Environmental Pollutant As-
sessment System) model. Ground water modeling does not con-
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Ecology’s
Response

Comment #10

Ecoiogy’s
Response

Comment #11

Ecology’s
Response

sider the geology at Hanford which permits rapid movement of
contamination via the aquifer to the river. MEPAS also incor-
rectly assumes that evaluating impacts on human health is pro-
tective of natural resources or ecosystems.

The five site scenarios and remedial technologies were included
in the appendix to provide generic information. MEPAS is a
computer model that prioritizes hazardous waste sites according
to their potential hazard to public health. Ecology agrees that the
MEPAS model may not utilize all available information. How-
ever the modeling was performed in order to provide a measure
of the relative magnitude of impacts associated with residual
concentrations of hazardous substances under the various alter-
natives. MEPAS does allow a comparison of various site scenar-
ios and the impact of different alternatives across the range of .
scenarios. ‘

Ms. Lynne Stembridge and Mr. Robert Cook recommended that
the site scenarios (Appendix H) and remedial technologies (Ap-
pendix I) be modified to include assessments of radionuclides.

Ecology agrees that additional requirements are needed for ra-
dionuclides. Ecology is currently working with the Department
of Health to address the issue of radionuclides in greater detail
in a subsequent amendment to the rule. As part of that effort,
additional evaluation of remedial technologies will be per-
formed.

Mr. Kenneth Weiner expressed the opinion that the site scenarios
were not helpful in trying to understand how the rule works in
practice.

Comment noted. Ecology agrees that the site scenarios may
require some clarification. Ecology intends to include similar
scenarios in guidance and training materials for implementing the
rule. However, the site scenarios are not critical to the evaluation
of impacts and have not been included in the Final EIS.
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Comment #12

Ecology’s
Response

Comment #13

Ecology’s-
Response

Comment #14

Ecology’s
Response

Ms. Linda Larson and Mr. Daniel Syrdal commented that the
Draft EIS suggested that additional quantitative analysis of im-
pacts would occur in the Final EIS, not in the Draft EIS, which
contradicts the major purpose of SEPA.

All available quantitative information was evaluated in the Draft
EIS.

Ms. Linda Larson recommended that the paragraph on arsenic
on page 13-1 be deleted because ASARCO disagrees with the
statement on page 13-1 that the operation of its smelter in Ta-
coma contributed to the area-wide elevation of arsenic concen-
trations in Puget Sound.

Comment noted. Ecology believes there is sufficient evidence to
support the conclusion that emissions from the ASARCO smelter
have contributed to elevated background concentrations of arse-
nic in portions of the Puget Sound area.

Ms. Lynne Stembridge and Mr. Robert Cook suggested that
ecological risk assessment parameters should have been evalu-
ated. They suggested that cleanup standards should specify that
an average population does not vary by 5% using a 95% confi-
dence factor. The impact on indicator or limiting species should
be considered. Estimates of the effects on species from experts
in the evaluation of ecological contaminants should be used in the
impact assessments. They also asserted that risk-based defini-
tions that apply to the various components of the environment,
including species, are necessary to clarify the action required by
the rule.

Ecology has already begun working with its Science Advisory
Board to develop the ecological risk assessment component of

- the rule that will be incorporated into this rule at a later date. If

applicable, Ecology will prepare a supplemental EIS to address
those amendments.
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Comment #15

- Ecology’s
Response

Comment #16

Ecology’s
Response

Comment #17

Ecology’s
Response

Comment #18

Mr. Robert Cook and Ms. Lynne Stembridge recommended that
the definition of "hazardous substance" be clarified to indicate
that it does include radionuclides.

Comment noted. The term "hazardous substance" does include
radionuclides. Ecology has revised the rule to clarify this point.

Mr. Robert Cook and Ms. Lynne Stembridge recommended that
the definition of "applicable or relevant and appropriate require-
ments" be expanded to include relevant laws from other states.

Under the federal cleanup law, an applicable or relevant and
appropriate requirement is a state-specific determination, and
EPA reinforced this view in the final National Contingency Plan.
Washington State laws, for example, would not be applicable
requirements for cleanup actions in Florida. Ecology has chosen
to define applicable state and federal laws in this regulation to
include both legally applicable and relevant and appropriate
requirements.

Ms. Lynne Stembridge and Mr. Robert Cook recommended that
risk-based quantitative definitions be incorporated into the rule
to quantify unacceptable "threats."

The rule contains risk-based definitions similar to those under
other state and federal rules. Ecology believes these definitions
are sufficient to determine unacceptable "threats."

Ms. Lynne Stembridge and Mr. Robert Cook expressed the opin-
ionthat the term "threat to public health or the environment"used
in Ecology’s Final Cleanup Policy in Appendix E and the term
“threats to human health and the environment" from the Model
Toxics Control Act may be inconsistent with each other. They
stated that the definition from Chapter 173-340 WAC is the more
appropriate of the two definitions.
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Ecology’s
Response

Comment #19

The 1984 policy is included in the Technical Appendices in order
to provide a better understanding of past policies. The terms in

‘the 1984 policy and the rule mean essentially the same thing, with

the words evolving from "or" to "and," meaning the threat can exist
for either one. "Public health" has also been expanded to the
more protective phrase "human health."

| The concerns raised by Mr. Bill Sullivan have been addressed in

the Responsiveness Summary on the proposed amendments.

Written and Oral Comments

Mr. Jeff Belfiglio Mr. Bill Sullivan
Davis Wright Tremaine Puyallup Indian Tribe
1800 Bellevue Place 2002 East 28th Street
10500 NE 8th Street Tacoma, WA 98404

Bellevue, WA 98004-4300
Mr. Dan Syrdal

Ms. Lynda L. Brothers Heller, Ehrman, White
Davis Wright Tremaine & McAuliffe
1501 Fourth Avenue 701 Fifth Avenue
Seattle, WA 98101-1688 Seattle, WA 98104-7098
Mr. F. Robert Cook Mr. Ken Weiner
2552 Harris Avenue Public Private Cleanup
Richland, WA 99352 Coalition

5400 Columbia Center
Linda R. Larson Seattle, WA 98104
Heller, Ehrman, White & McAuliffe
701 Fifth Avenue

Seattle, WA 98104-7098

Mr. Dan W. Reicher and Mr. James D. Werner
National Resources Defense Council

1350 New York Avenue NW

Washington D.C. 20005

Ms. Lynne Stembridge

Hanford Education Action League
South 325 Oak Street

Spokane, WA 99204
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Pacific County Planning Department
Pend Oreille County Planning Department - Paul Wilson
Pierce County Department of Planning and Development - Sally
Sharrard |
San Juan County Planning Department - Paul Wilson
Skagit County Planning Department - Robert Lee
Snohomish County Department of Planning and Community
Development - Greg Williams
Spokane County Planning Development - Wallis Hubbard
Steven County Planning and Emergency Development - Richard
Nourse
Thurston County Regional Planning - Neil Aaland
Wahkiakum County
Walla Walla County Planning Department - Bill Trimm
Whitman County Planning Council - Buz Dammarell
Yakima County Planning Commission - Richard Anderwald

i19




Distribution List

Cleanup Standards
Work Group
Members and
Interested Citizens

Libraries -
Government
Publications
Section

AEQUUS - Randy Ray

Association of Cities - Dennis Hein, Spokane

Association of Counties

Association of Washington Business - Roger van Gohren, Dan
Syrdal (Heller, Ehrman, White & McAuliffe) and Lynda Broth-
ers (Davis Wright Tremaine)

The Boeing Company - Kris Hendrickson

CH2M Hill - Steve Trudell

Independent Business Association - Gary Smith

King County Solid Waste Division - Debra Lambert

Landau Associates - Julie Wilson

League of Women Voters - Nancy Pearson

Northwest Pulp and Paper - Kris Holm

Puget Sound Alliance - Vim Wright

Sierra Club - Bruce Wishart

Washington Environmental Council - Elizabeth Tabbutt
Washington Public Ports Association - Eric Johnson

Western States Petroleum Association - Gary Goodman

State Library

Seattle Public Library

University of Washington Library

King County Library

Everett Public Library

Western Washington University Wilson Library

Tacoma Public Library

Central Washington University Library

Eastern Washington University Library

Washington State University - Holland Library and
Science Library

Gonzaga Main Library

Mount Vernon Library
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