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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
Mail Stop PV-71 • Olympia, Washington 98504-8711 •(2G15)

Mr. Steve Wisness
Hanford Project Manager
U.S. Department of Energy
P.O. Box 550
Richland, Washington 99352

Dear Mr. Wisness:

January 16, 1990
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Re: Comments on the Simulated High-Level Waste Slurry Unit Closure Plan

This letter transmits Ecology's comments on the September 13, 1989 draft of
the Closure Plan for the Simulated Hiah-Level Waste Slurrv Treatment and
Storaae (SHLWS T/S) Unit . The plan was reviewed for compliance with closure
requirements of the state dangerous waste regulations (chapter 173-303 WAC).

JAN 19 REC'D

You will note that our comments are primarily concerned with technical aspects
of the sampling and analysis plan for this unit. Continuing negotiations at
the unit manager level are expected to resolve the deficiencies identified
herein without adversely affecting the proposed closure schedule for this
unit. Please extend my thanks to members of USDOE and PNL staff for their
assistance in our review of the SHLWS Unit Closure Plan. Technical inquiries
regarding this notice of deficiency should be directed to Mike Gordon at (206)
438-7024.

Sincerely

Roger Stanley
Hanford Project Manager

Enclosures

cc: Paul Day
Jack Waite
Wayne Slater
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DEPARTMENT OF ECOLOGY
COMMENTS ON THE CLOSURE PLAN FOR THE

SIMULATED HIGH LEVEL WASTE SLURRY TREATMENT AND STORAGE UNIT
January 16, 1990

The following comments reference page and section numbers from the Se
13, 1989 draft of the Simulated High-Level Waste Slurry Treatment and

# Page

1 1-6 Deficiency : Section IV of the Part A application, "Description of
Dangerous Wastes," does not fully designate the untreated waste
material. Data in section 2.0 of the Sampling and Analysis Plan,
Appendix A, indicate that PWO and PW7A have toxic equivalent
concentrations above 0.01%, making them extremely hazardous wastes by
the dangerous waste mixtures designation in 173-303-084 WAC.

Reauirement : Section IV should be revised to indicate that untreated PWO
and PW7A wastes would designate as dangerous waste mixtures. Waste code
WTOI should be added to the table on page 1-6 and the text on page 1-7
of the Part A application.

2 1-9 Reauirement : The final closure plan for the simulated high-level waste
slurry (SHLWS) unit must include an original photograph of the site. A
photocopy is acceptable, however, for this and subsequent drafts of the
closure plan.

3 2-8 Deficiency : The contour lines in Figure 2-5, "Topographic Map for Area
Near SHLWS T/S Unit", app!^r to be spaced at 50 foot intervals. As a
result, it is difficult to tell whether this site is flat as described
in the text. Site inspections confirm the flatness of the SHLWS unit,
but documentation of this feature is required in the closure plan.

Reauirement : Figure 2-5 should be replaced with a map that shows 2 foot
contour lines for a distance of 1000 feet around SHLWS at a scale of 1
inch equal to not more than 200 feet.

4 3-5 Requirement : In table 3-3, the total activity for PW7A waste should be
corrected from <261.01 to <261.06 pCi/g.

5 3-5 Requirement : Section 3.2 should be updated to include the results of
acute rat toxicity testing.

6 3-8 Deficiency : Table 3-5 lists the results of corrosivity testing on
samples from 12 drums of grouted waste. Drums PW7A-272 is listed here,
but was not selected in the random sampling schedule presented on page 9
of the "RCRA Plans 'Compliance Notebook' for SHLWS."

Reauirement : Table 3-5 should be corrected or the text in section 3.2.3
should be modified with an explanation why PW7A-272 was sampled.
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3-8 Deficiency : Table 3-5 reports a mean pH from the PWO samples at U.S.
This value disagrees with a pH of 12.01 for treated PWO waste reported
in Appendix A of the "RCRA Plans 'Compliance Notebook' for SHLWS."

Reauirement : Explain this discrepancy.

4-6 Deficiency : Paragraph six (6) in section 4.0 states that a sampling
frequency of one random sample from every 12 drums of grout "was
selected based on a statistical analysis of sample rates necessary to
provide 95% confidence that 99.5% of the treated drum contents would
have the same characteristics as the analyzed drums." An earlier PNL
document (Lokken 1989, as referenced in the closure plan) states that
"grout slurry was sampled at random from 23 of the 306 drums,"
[approximately one sample from every 13 drums] but that "testing was
conducted on samples from 6 drums of treated PWO and 6 drums of treated
PW7A." The reason for taking one sample from every 13 drums but
analyzing only one sample from every 25 drums is not made clear in
section 4.0.

Reauirement : Section 4.0 should be revised to more clearly demonstrate
that representative samples were obtained and analyzed from the grouted
waste. This demonstration should specify the following:

- number of drums of grouted waste
- number of drums sampled
- number of samples taken
- number of samples analyzed
- number of drums analyzed
- whether the 23 samples were selected randomly from all drums

(including secondary waste drums), or whether 12 samples were
selected randomly from the PWO drums and 11 samples were selected
randomly from the PW7A drums

At a minimum, the closure plan must show that sampling and analysis
procedures resulted in 95% confidence that the grouted wastes in each
waste category are below designation limits for EP toxicity and
corrosivity in 173-303-090 WAC.

6-1 Deficiency : Section 6.0 states that "as an interim status unit, the
SHLWS T/S unit will be closed according to Section 6.3 of the Hanford
Federal Facility Agreement and Consent Order Action Plan". This
statement seems to suggest that the SHLWS unit will be closed under
interim status closure standards. However, section 5.3 of the Action
Plan requires "all TSD units that undergo closure, irrespective of
permit status, shall be closed pursuant to the authorized State
Dangerous Waste Program in accordance with 173-303-610 WAC [final status
closure standards]."
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Requirement : Section 6.0 of the closure plan should be revised to
clarify that although the SHLWS unit is now under interim status, it
will be closed under final status standards in 173-303-610 WAC. This
change is consistent with the citations in section 6.1 of the closure
plan which reference closure requirements in 173-303-610 WAC.

10 6-3 Deficiency : Section 6.1.1.1 states that "if it is determined to be
impractical to remove all," contaminated soils and other dangerous waste
residues, "they will be stabilized on-site such that they will not pose
a risk to human health or the environment." This risk-based closure
performance standard is inconsistent with the closure performance
standard of 173-303-610(2)(b) WAC and with the container system closure
requirement of 173-303-630(10) WAC. Discovery of extensive or
impracticably removed contamination at the SHLWS site will require
revision of this closure plan, approval by Ecology, and preparation of a
post-closure plan prior to beginning any closure activities.

Reauirement : Section 6.1.1.1 should be revised to clarify that if the
closure performance standard in 173-303-610(2)(b) WAC is not met by the
planned closure activities, the SHLWS unit will not attain clean
closure, and post-closure care will be required in accordance with 173-
303-610(7) WAC.

11 6-9 Deficiency : Section 6.1.5 contains a survey plat notice wherein
references are made to the regulations issued by EPA in 40 CFR Parts
265.116 and 265.119.

Requirement : These references should be replaced by 173-303-610(9) WAC
and 173-303-610(10) WAC respectively. In addition, "EPA" should be
replaced by "the state of Washington".

12 6-11 Reauirement : Section 6.1.6.2 states that if it is necessary to close any
portion of the SHLWS unit as a dangerous/mixed waste disposal unit, an
appropriate notice for the property deed will be prepared. Section
6.1.6.2 need not be revised at this time, but USDOE/PNL should be
advised that requirements on "an appropriate notice for the property
deed" are being developed for other RCRA closures at the Hanford site
(e.g., 300 Area Solvent Evaporator). If a notice in the deed is
required for the SHLWS unit, it must conform to these requirements.

13 6-11 Deficiency : Sections 6.1.7, 6.1.8, 6.1.9, and 6.2, reference 40 CFR
265.140(c) for requirements on closure cost estimates, financial
assurance, and liability coverage. This federal regulation does not
apply to closure of the SHLWS unit.

3
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Requirement : These sections should be revised to reference the
applicable state regulation in 173-303-620(1)(c) WAC.

14 6-15 Deficiency : Section 6.3.1.4 states that the "199 drums of SHLWS have
been solidified within 306 drums." No reference is made to disposition
of the 11 drums of secondary waste.

Reauirement : Section 6.3.1.4 should be revised to clarify that the
secondary wastes (drum liners, absorbent, soil) were also grouted within
the 306 drums. If this is not the case, specify the disposition of this
secondary waste.

15 6-15 Deficiency : Section 6.3.1.4 states that "the maximum inventory of
dangerous wastes stored" in SHLWS container storage area was 306 drums
of grouted waste, and that the maximum stored at the less-than-90-day
storage area was 79 drums. Neither the size of these drums nor the
total volume of w^astes is given.

Requirement : Section 6.3.1.4 should be revised to indicate the maximum
waste inventory (in liters) of the canister storage area and the less-
than-90-day storage area.

16 6-16 Deficiency : Section 6.3.1.6 states that "sampling and analysis will be
conducted according to a Quality Assurance Project Plan (QAPjP)". This
quality assurance plan must be included in the next draft of the closure
plan so that the sampling and analysis plan may be evaluated for
compliance with 173-303-110(2) and (3) WAC. Chapter 1.1 in the Test
Methods for Evaluating Solid Waste, Physica7/Chemica7 Method, SW-846
(third edition) describes the function and essential elements of a QA
project plan.

Requirement : Before the SHLWS closure plan may be approved, a quality
assurance project plan must be submitted. Section 6.3.1.6 and the
sampling and analysis plan (Appendix A) should be revised accordingly.

17 6-21 Deficiency : Section 6.3.2.2 describes the management of wastes generated
as a result of closure activities, and states that all wastes will be
sampled to determined whether they are dangerous wastes. One such waste
will be spent acetone from equipment rinsing. Because this material is
a listed waste under 173-303-082 WAC, all spent acetone must be managed
as a dangerous waste regardless of waste analysis.

Requirement : Section 6.3.2.2 should be revised to state that all spent
acetone will be managed as dangerous waste, or that some other non-
listed solvent will be used.

4
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18 6-23 Deficiency : Section 6.3.2.4 states that "soils beneath the drum storage
areas having visual evidence of contamination will be removed." This
soil decontamination criteria is incomplete, and seems inconsistent with
the plans in section 6.3.1.6 for removal of soils which are not visibly
contaminated, but which do not meet the closure performance standard.

Reauirement : Section 6.3.2.4 should be revised to clarify that all
contaminated soils will be removed, including those which are visibly
contaminated and those which are found to be contaminated through the
sampling and analysis effort.

19 A-4 Deficiency : Table I presents the results of a toxic mixture designation
for PWO waste. The toxicity category for Zr0(N0,)22H20 is listed as "D".
This compound is not found in either 40 CFR 302.4 (Spill Table) or the
National Institute for Occupational Safety and Health's Registry of
Toxic Effects of Chemice7 Substances.

Reouirement : USDOE/PNL should identify the source of the given toxicity
category for Zr0(N03)2-2H20.

20 A-5 Deficiency : Table 3 presents the results of a toxic mixture designation
for the PWO/PW7A mixture. NaNO3 is missing.

Requirement : Table 3 should be revised accordingly.

21 A-6 Deficiency : Section 2.0 contains a list of the minimum concentrations
for individual toxic constituents which would cause a waste to be
designated as dangerous. These values are proposed as designation
limits for demonstrating compliance with the closure performance
standard in 173-303-610(2)(b)(ii) WAC. This approach fails to consider
the additive effects in designating waste mixtures with many toxic
components. That is, the individual constituents may be present at
levels below their designation limits, but the sum of their equivalent
concentrations may be above the limit of 0.001% for the entire mixture.
To account for this, no individual toxic compound should be present
above 10% of its designation limit.

Beyond this standard, closure activities at SHLWS must also ensure that
no wastes remain at concentrations above the standard soil cleanup
levels specified in the "How Clean Is Clean" (HCIC) guidance document
(attached).

Reauirement : For constituents listed in 173-303-081, -082, and -090 WAC,
the closure performance standard is background. For constituents with
specified soil cleanup levels in the "How Clean is Clean" guidance, the
closure performance standard is the specified level or background. For
those toxic constituents not otherwise designated as characteristic or
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listed wastes, and for which there are not more stringent soil cleanup
standards established, the following closure performance standards apply
after final approval by Ecology:

TOXIC CATEGORY MAXIMUM ALLOWED CONCENTRATION
X 1 ppm
A 10 ppm
B 100 ppm
C 1000 ppm
D 10000 ppm

It should be noted that these limits for wastes in category B, C, and D
are the same as those proposed in the draft sampling and analysis plan.
It should also be noted that all carcinogenic and persistent compounds,
as defined in 173-303-084(6) and (7) WAC, must be removed to their
designation limits. Section 2.0 should be revised accordingly.

22 A-9 Deficiency : Table 4, "Summary of Required Analyses and Required
Detection Limits," proposes that for soils in the waste management
units, contaminant concentrations need not be determined for arsenic,
lead, mercury, selenium, organics, or pH. Because the types of wastes
stored in the less-than-90-day storage area are not known, and because
previous uses of the 1234 laydown yard are not well known, the sampling
and analysis plan should be expanded to include analysis of the waste
management unit soils and for all EP toxic metals, organics, and pH.

' Reauirement : Column 2 in Table 4 should be revised to show that soil
from the waste management units will be analyzed for all EP toxic
metals, volatile organics, semi-volatile organics, and pH.

23 A-9 Deficiency : Table 4 presents required detection limits for barium,
cadmium, chromium, and silver. These levels are well above what should
be expected for background concentrations of these metals (Watson 1983,
as referenced in the closure plan). In order to determine that all EP
toxic metals have been removed to background concentrations, in
accordance with 173-303-610(2)(b)(i) WAC, the detection limits for soils
in the waste management units may not be higher than the concentration
found in background soils. If the proposed inductively coupled plasma
atomic emission spectroscopy (ICP) cannot achieve this, then more
sensitive methods will be required.

Requirement : Table 4 and table 5 should be revised to show that the
required detection limits for barium, cadmium, chromium, and silver in
soils from the waste management units will not be higher than
concentrations found in background soils. Text in section 3.3 should
also be revised accordingly.

6
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24 A-11 Deficiency : Footnote 6 in table 5 states that detection limits for semi-
volatile organics are "generally in the low mg/kg range." This range
seems too high.

Reauirement : Revise footnote 6 with a lower detection limit (in the
range of 660 - 3300 ug/kg, as suggested in SW-846 method 8270), or
justify the proposed higher limit.

25 A-12 Reouirement : In the third sentence of the second paragraph of section
3.2, "effect" should be changed to "affect".

26 A-12 Deficiency : Section 3.2 states that pH of aqueous wastes will be
determined using the methods in WDOE 83-13, "Chemical Testing Methods".
It is not clear whether the corrosivity of soils will also be
determined. This determination is required under 173-303-090(6)(a)(iii)
WAC.

Reauirement : Section 3.2 should be revised to clarify that soils will be
analyzed for corrosivity using the method in attachment 3 to Appendix B
of WDOE 83-13.

27 A-14 Reauirement : In the last sentence of the first paragraph, "mean
population" should be changed to "mean concentration."

28 A-14 Deficiency : Section 4.0 states that the goal of the sampling plan is to
demonstrate that there is not a statistically significant difference
between the mean contaminant concentrations in the background population
and in the waste unit population. This goal is appropriate, but the
sampling plan must also demonstrate that no single waste unit sample
contains contaminant concentrations significantly above background (for
those constituents whose cleanup level has been identified as background
in section 3.0 of the sampling plan).

Reauirement : Section 4.0 should be expanded to state that another goal
of the sampling plan is to show that all waste unit samples contain
hazardous constituents at concentrations less than 2 standard deviations
above mean background (for those constituents whose cleanup level has
been identified as background in section 3.0 of the sampling plan).

29 A-14 Deficiency : Section 4.0 states that soils will be sampled from 0 to 12
inches in depth. This large sample size may tend to obscure the
presence of a narrow band of concentrated contamination (e.g., 1-2
inches thick). In addition, taking samples from only one depth (the
surface) will not detect the presence of more mobile constituents which
may have migrated to greater depths.
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Requirement : Section 4.0 should be revised to call for sampling over
multiple depths and from narrower ranges in depth (e.g., samples from 3-
9 inches deeo and from 18-24 inches deeu).

30 A-15 Deficiency : Section 4.0 states that sufficient samples will be taken to
provide a 95% confidence interval equal to one standard deviation for
the estimate of the difference between population means (background
versus waste unit). It is not clear from this description what is meant
by the "one standard deviation" (i.e., is this the pooled estimate of
the common variance?).

Reauirement : Section 4.0 should be revised to more fully explain the
statistical basis for the SHLWS sampling plan.

31 A-15 Deficiency : Section 4.0 states that "the potential exists for the waste
unit soils to have higher variability than the background soils" so
twice as many samples will be sampled from the waste unit as from
background. One of the assumptions used in Mendenhall (as referenced in
the closure plan) is that the population variances are equal. If this
is not the case, Mendenhall states that "an adjustment must be made in
the test procedure and the corresponding confidence interval." It is
not clear that simply doubling the number of samples from the waste unit
will accomplish the adjustment referred to in Mendenhall.

Reauirement : Section 4.0 should be revised to justify the use of the
proposed sampling plan if the waste management unit soils have greater
variability than background soils.

32 A-16 Deficiency : Section 4.0 states that "sample locations will be selected
randomly from uniform grids within the background area and waste
management unit." Because the three waste management units (SHLWS
storage area, SHLWS treatment area, and less-than-90-day storage area)
are known to have contained different types of wastes, simple random
sampling may not be appropriate. Consideration should be given to the
use of stratified random sampling as presented in chapter 9 of SW-846.

Reauirement : Section 4.0 should either be revised to justify the use of
simple random sampling, or some form of stratified random sampling
should be implemented.

33 A-16 Deficiency : Section 4.0 states that "the waste management area is
defined as the SHLWS T/S storage area, SHLWS T/S treatment area, and
less-than-90-day storage area." The waste management area must also
include all areas potentially affected by activities within the
individual treatment and storage units. For example, waste which has
leaked from a drum in the SHLWS storage area may contaminate soils
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outside the perimeter of the SHLWS storage area. To ensure that these
potentially contaminated areas are included in the sampling plan, the
waste management areas should be extended 5-10 feet beyond their current
boundaries.

Reouirement : Section 4.0 should be revised accordingly.

34 A-16 Deficiency : Section 4.0 states that "other activities within the 3000
Area may have resulted in background levels above native environmental
background. The sampling will determine whether waste management
activities have resulted in levels above the local background." For
closure of the SHLWS unit, this approach is accepted. However, if
sampling reveals that local background is significantly above what might
be expected of native environmental background (e.g., elevated levels of
synthetic organics), reevaluation of the SHLWS unit closure plan will be
necessary.

Reguirement : Section 4.0 should be revised to state that if local
background concentrations of man-made hazardous constituents are
significantly above natural background values encountered elsewhere at
the Hanford site, the closure plan will be amended. Section 4.0 should
also be revised to reference ongoing site characterization activities in
the 1100-EM-1 operable unit. Some of the operable unit data may be
evaluated against local background data for SHLWS.

35 A-18 Deficiency : The last sentence on page 18 states that "enough new samples
will be randomly selected to equal one standard deviation at a 95
percent confidence level." The meaning of this sentence is unclear.

Reauirement : The referenced sentence should be clarified.

36 A-21 Deficiency : Section 4.0 states that visibly contaminated soil will be
excavated and analyzed for ICP metals, EP toxic metals, volatile
organics, and semi-volatile organics. As noted in comment #26,
potentially contaminated soils should also be analyzed for corrosivity.

ReQuirement : Section 4.0 should be revised to state that visibly
contaminated soils will be analyzed for corrosivity.

37 A-23 Deficiency : Section 5.1 states that "soil samples will be limited to a
homogenized composite sample of the first 12 inches of soil at each
designated sampling location." As noted in comment #29, this sampling
size and depth is inadequate.

Reauirement : Section 5.1 should be revised to reflect changes
recommended in comment #29.



Attachment to L^lelr'599d

WASHINGTON DEPARTMENT OF ECOLOGY

FINAL CLEANUP POLICY - TECBNICAI.
Effective Date July 10, 1984

PURPOSE : The Cleanup Policy provides a framework to determine the cleanup
level for releases of materials that threaten publie health and/or the
environment. The cleanup levels derived from this policy are goals that
will be used in the feasibility assessment to evaluate the most appropriate
remedial action and may be revised based on the feasibility assessment .
results.

SUMMARY : The Cleanup Policy identifi
Initial Cleanup Levels, Standard/Bacl
Cleanup Levels. The three cleanup le
III of this policy, and their relatic
purpose of the Initial Cleanup (Part
threats to public health and the envi
where the difficulty of cleanup will
response. This may be done by eithei
Site Stabilization, or a combination
Stabilization, depending on the site
options is determined in the Initial
Standard/Background Cleanup Levels ai
assigned to all sites where Total C14
of the Standard/Background Cleanup i:
public health or the environment ovei
Standard/Background Cleanun Levels ai

es three types of cleanup levels:
ground Cleanup Levels, and Protection
vels are described in Parts it II, and
nship is shown in Figure 1. The
I) is to eliminate all iainent
ronment, and to eliminate situations'
be increased without a timely
a Total Cleanup, a Partial Cleanup,

of Partial Cleanup and Site
conditions. The feasibility of these
Cleanup Assessment.
e described in Part II and are
anup is not implemented. The purpose
to eliainate any potential threat to
the longer term. The

e based on aunrouriate water auality
and air quality standards, or, if standards do not exist, background. The
tec^hmical feasibil.ity of the Standard /Background. Cleanup Levels is
determined in the Preliainary Technical Assessment. if, based on the
Preliminary Technical Assessment, the Standard/Background Cleanup Levels
are judged not to be achievable or appropriate then Protection Cleanup
Levels are assigned to the site. Protection Cleanup Levels are described
in Part III and are based on the following: (1) saltiples of appropriate
standards or background (for soil with a threat to surface water or
groundwater) or 2) Dangerous Waste Limits (for soil with a threat to air)
or 3) site-specific characteristics. Predictive modeling may be used to
define Protection Levels if sufficient site-specific information exists.
If additional monitoring data is needed to further define the contaminant
migration characteristics prior to determining a Protection Cleanup.Leve1,
the site may be; assigned temporarily to Interim Monitoring status.
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PART I

INITIAL CLEANUP LEVELS OF SOIL
SURFACE WATER, GROUNDWATER, AND AIR

Description - An Initial Cleanup Level is implemented at a site when a
release of material is an imminent threat to public healthor the environ-
ment or difficulty of cleanup increases significantly without timely
remedial action. Examples - spills, sites subject to overland transport or
flooding. All sites must be evaluated to determine whether initial Cleanup
is needed. The goal of the Initial Cleanup -is total cleanup, however, this
will not be possible in all cases due to site conditions. A flow diagram
for initial Cleanup decisions is shown in Figure 2.

A. Remedial Options

1. Total Cleanup - Eliminate all public health and environ-
mental hazards by removing and properly disposing of all
known contaminants. Typical site characteristics where
Total Cleanup is achievable are listed as follows:

a. Well-defined contanination boundaries.

b. Concentrated substances.

c. Limited extent of contamination.

2. Partial Cleanup - Eliminate lmminent public health and
environmental hazards by only removing those portions of the
known contamination that represent an i:ediate hazard, or
that significantly increase the difficulty of eventual
cleanup.

3. Site Stabilization - Eliminete imminent public health and
environmental hazards by remaving.alL contaminant pathways
that represent an immediate hazard or that significantly
increase the difficulty of eventual cleanup.

4. Combinations of Partial Cleanup and Site Stabilization -
Eliminate imminent public health and environmental hazards
by removing portions of the contamination and contaminant
pathways that represent an immediate hazard or that
significantly increase the difficulty of eventual cleanup.

B.- Methods to Indicate Contamination Boundaries

1. Discoloration, or

2. Broad indicator chemical tests: pH, Total Organic (TOC)

Total Organic Halogen (TOZ), Balogenated Rydrocarbons (HR),

Polycyclic Aromatic Hydrocarbons (PAH), specific
conductance, or



3. Odor/organic vapor detection, or 1

4. Mass calculations that compare the quantity of eontaminants
released to the quantity removed.

g. Vegetative impacts: withering, yellowing. etc.

C. Folloirup

1. Total Cleanup - Sampling and moaitoring to verify Total
Cleanup unless on-site inspection judges Total Cleanup to be
complete based on site conditions and effectiveness of the
cleanup indicator.

2. Partial Cleanup, Site Stabilization,.or Combination - All
partial cleanup and site stabilization programs must be .
followed up with sampling and monitoring to determina the
appropriate remedial cleanup levels.
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PART II .

STANDARD/BACf:GROUND CLEAI:UF LEVELS OF
SOIL, SURFACE WATER, GROUNDWATER, AND AIR

DESCRIPTION : Standard/Background Cleanup Levels are assigned to all sites
when a release of material represents a threat to public health or the
environment over the longer term or Total Cleanup was not implemented
during Part I. Initial Cleanup. A flow diagram for Standard/Background
cleanup level decisions is shown in Figure 3.

A. Cleanup Levels

1. Soil

C. IOX the appropriate drinking water or water quality
standard, or

b. If no standard exists, 1OX water quality background, or

c. If water quality background is not detectable, soil
background

2. Groundwater and Surface Water

a. Appropriate drinkiag water or ambient water quality standard

b. If no standard exists, background,

3. Air

a. OSFiA/WISBA lisits for air quality over the site pz145r to
backfilling

b. Ambient air quality standards at the site boundari®a'prior
to backfilling

c. If no standards exist, backgzound

B. Fo7.lovap . .'

1. The technical feasibility of the Standard/Background Cleanup•;
Level is evaluated in the Preliac:nary Technical Assessment. Site
characteristics that should be considered in the Preliminary
Technical Assessment are listed as follows:

• Presence of sole source aquifers

• Barriars to contasinant migration and degree of natnral
protection

_ ' ..

0 Sorptive properties of soil and/or aquifer
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Contaminant mobility

Depth to groundwater

• Groundwater and surface water existing and potential use,
quality, and quantity.

Occurrence of volatile contaminants (air)

• Susceptibility to wind erosion or reintrainment (air)

' Availability of alternate water supplies

If the Standard/Background Level is achievable and appropriate it
is used to evaluate the alternative remedial actions in the
Feasibility Assessment.

2. If the Standard/Background Level, based on the Preliminary
Technical Assessment, is not achievable or appropriate, Protec-
tion Levels (site-specific cleanup levels) must be defined for
the site in Part III of this policy.
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II.. STANDARD/BACKGROUND CLEANUP LEVELS

I

FACE WATER SOIL AIR
UNDWATER

WO STO NONE 10X NONE
AO STDWO ST

NOT

BCKGRO 10X DETECTABLE
BCKGROW/1Cf'IC/!OM ^11

I BCKGRD I

PRELIMINARY
TECHNICAL ASSESSMENT

• TECHNICAL LIMITATIONS

• • CONTAMINANTSEVERITY

• EXTENT (DEf!!1, VOLUME,etc.)

• NATURAL BARRIERS

• CONTAMINANT MOBILITY

• CONTAMINANT ATTENUATION

• GROUNDWATER AND SURFACE WATER
USE

• ALTERNATE WATER

• SUSCERISILITYTO EROSION (AIR)

NC

TO LEVEL III

PROTECTION CLEANUP LEVELS

TO FEASISILITY 3Fipm
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PART III

PROTECTION CLEANUP LEVELS OF
SOIL, SURFACE WATER, GROUNDWATER, AND AIR

Description : Protection Levels are site-specific cleanup levels that may
be assigned only after the Preliminary Technical Assessment shows that
Standard/Sackground Levels are not achievable or appropriate for the site.

Protection Levels are defined using one of the following:

1. Specified multiples of the appropriate water quality standard or
background, (for contaminated soil with a threat to water), or

2. Dangerous Waste Limits (for contaminated soil with a threat to
air), or

3. Site-specific information on contaminant migration cbarncteris-
tics, leaching tests, or biologic tests, etc. Predictive model-
ing may be used provided sufficient site-specific information
exists to calibrate the models.

A flow diagram for Protection Cleanup Level decisions Is shown in Figure 4.

A. Cleanup Levels

1.•- Soil Protection Level - Threat to Water

a.' 100E the appropriate water quality standard, or

b. 1001C water quality background, or

c. 10S soil background, or

d. Defined based on site-specific contaminant and soil
ci,aracteristics, leaching tests, biologic tests, etc. If
sufficient data is available predictive models way be used
to define Protection Levels as follows:

1) Define the sav<imum acceptable level of contamination in
the groundwater directly underlying the coutaminant
source using:

a) The appropriate water quality standards or water
quality background,

b) Biologic testing, or

c) The Groamdvater Protection Level (defined below)

2) Define the maximsm acceptable concentration gradient
with verified and calibrated transport models using
site-specific contaxinaat, hydrologic, and soil



characteristics. The concentration gzadient is used to
determine the Soil Protection Level, the maximua
acceptable concentration of soil contamination at the
source.

2. Soil Protection Level - Threat to Air

a. Dangerous Waste Limit using equivalent concentration for
LC50

(inhalation) - .001 percent, or

b. Dangerous Waste Limit for respiratory carcinogens

3. Groundwater and Surface Water Protection Levels

a. Defined based on site-specific information such as contami-
nant migration characteristics, site geology and hydrology,
leaching tests, biologic tests, etc. If sufficient data is
available predictive models may be used to define Protection
levels as follows:

1) Identify existing and potential receptors, then

2) Define an acceptable concentration for the receptors
using the appropriate water quality atandards, back-
ground, or biologic tests, then

3. Define the maximum acceptable concentration in the
° groundwater or surface water using site-specific

characteristics in verified and calibrated contaainant
transport models.

4. Znterim Monitoring - Interim Monitoring may be implemented when
additional monitoring is required to define site-specific
migration characteristics provided that:

a. A delay in cleanup will not increase the risk to pubSi6
health or the environment, and

b. A delay win not Increase significantly the difficulty of
cleanup.

B. FolioWup - The Protection Cleanup Levels are used to evaluate the
alternative remedial actions in the Feasibility Assessment. Long-term
monitoring must be conducted at all sites where Protection Levels are
adopted for cleanup to verify that there is no threat to public health
or the environment.
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111. PROTECTION CLEANUP LEVELS
•. .

ADDITIONAL INFORMATION

• LEACNiNG TESZS
• BIOLOGIC TESTS

• CONTAMINANTCHARACTERISTICS

• SOILAND HYDROGEOLOGIC
CHARACTERISTICS

• CLIMATE

SOlL SOIL, SURFACE WATER,
GROUNDWATER, AIR

THREATTO THREATTO
WATER AIR

1ODXyyOSTp " DANGEROUS
WASTE

INTERIMLIMIT
No' MONlTORING

! PRED14TiVE MODEL

• IDSNTIFY RECEPTOR

• DEFINE ACCEs7ABLE

DEFIN E
SITE

ML ' l r fURFACE ) (p1Ol1NDWATER) t' A1R

_ • ^ ^

Fisue 4
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