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re icted on the H 1ford Site, making the river the point of
compliance for groundwater contaminants. For soil contaminants
outside of disposal sites which wi main under institutional control,
a depth of 15 feet, consistent wit} [CA, will be the point of
compliance. The point of compliance for air contaminants shall be at
the edge of each operable nit.

Time of Application of Future Scenarios - Risk assessments evaluate
potential threats to human health and the environment according to
future land use scenarios. Probable future land use scenarios are
based on available information an professional judgement (OSWER
Directive 9285.7-01a, Ri  Assessment Guidance for S1 erfu 1, Vol. 1,
September 1989). However, guidance on the time of application of
future land use scenarios is not specified. Radionuclide contaminants
at the Hanford Site will be significant risk drivers in many risk
sessments. Since radionuclides decay with time, the date when
future land use is assessed w  be very important in determining
cleanup strategies ecause risks for sites will decrease as the
radionuclides decay. The time of compliance has been established as
2018 based on the cleanup schedule specified in the Tri-Party
Agreement. However, DC  Order 5820.2A allows for 100 years of
active institutional controls. Therefore, RL maintains at the
application of future scenarios, if any, should occur in 2118. This
time requirement would be extended at sites where longer periods of
institutional control or monitoring are specified in the RODs.
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L [ OF ACRONYMS (cont.)

esource Conservation and Recovery Act of 1976
reference concentration
reference dose
RCRA facility investigation
remedial investigation
Reasonable Maximum E: osure
Record of Decision
sample quantitation limit
target analyte list
target compound list
lowest observed toxic se
Tri-Party Agreement
Washington Administrative Code
Westinghouse Hanfor Company
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1. Problem Definition
2. Analysis
2a. Exposure Assessment
2b. Toxic r Assessment
© 3. Risk Characterization

The interrelationship of the steps of this process is displayed graphically in Figure 3-1.

Although the analogy to the human health evaluation process is evident, several
differences remain. The first step, roblem definition (the term "scoping" is deleted as this
term has a specific, although not 1 related, meaning under CERCLA), includes
contaminant identification, which forms the initial step of the human health evaluation
process. The terminology is broader for the environmental process as there is a need to
identify, in addition to contaminants of potential concern, habitats of potential concern
(e.g., sensitive or critical habitats) and t  »gical species of potential concern (e.g.,
endangered or threatened, or structura  r functionally important, species) within such
habitats.

While human health evaluations focus on sensitive individuals witt  a single
species, environmental evaluations are much more complex. During the problem definition
stage, the ecological risk assessor is faced with a site at which there are numerous
individuals of many species, the populations of which are organized into a community
which is the living part of the ecosystem. The initial challenge to the ecological risk
assessor is to focus, in a logical manner, the scope of the environmental evaluation on a
manageable and meaningful level of effort. That is, the focus of ecological importance is
usually not on individuals, but populations.

A second departure from the human health evaluation process entails grouping
exposure and toxicity assessment into the single step of analysis. This is done because the
two assessments are often inseparable 1 many environmental evaluations. While biological
species or assemblages of species are the ultimate assessment endpoints of any baseline
environmental evaluation conducted at a site of hazardous substance r ‘ase, it is often
1 re convenient to ¢ s these ~cies indirectly. In conductir~ such indirect
assessments, the boundaries of exposure and toxicity often become blurred. An example
that is quite applicable to the Ha: >rd Site is evaluating the risk to the species comprising
the freshwater aquatic community of the Hanford Reach of the Columbia River.
Documented or projected contaminant levels in the water column can be compare to
water qu ty criteria established by EPA and Ecology to provide for the protection of
freshwater aquatic life.

Another significant difference between environmental and human alth
evaluations is that the analysis stage of the environmental ‘aluation process must take
potential indirect effects into acc  nt. It is possible to have a significant adverse effect,
attributable to a release of a hazardous substance, on a species of potential concern without
a direct exposure or direct toxic effect on that species. An example, although not
necessarily applicable to the Hanford Site, is the elimination of a migratory predator's prey
species due to the toxic effects of a spill occurring during the predator's season of absence
from the site.
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43 ( iR RISK ASSESSMENTS

Other applications of the me odology may include assessing risks po tial
associated with remedial action alternatives. / hough the general basc ne ri  assessment
methodology is applicable for human health evaluations, site-specific modifications woul
be required  ed on the location of receptors with respect to the site, remedial a vities
selected, exposure durations, or other site-specific factors. The methodology should not be
directly apj ed without appropriate modifications. Modifications would also be necessary
to evaluate more extensive ecological concerns that would extend beyond the sco  of the
baseline risk assessment which focuses on contaminant impacts only. Evaluation
remedial alternatives with respect to ecological receptors would need to consider such
effects as habitat destruction from implementation of remedial alternatives, impacts to

nesting areas because of increased human activities, and other more broad ec ical
impacts.

The methodology may also be used for assessing the residual risk on a waste unit,
operable unit, or aggregate area after IRMs or other cleanups have been completed. The
use of the ‘thodology for such purposes would require minimal mc fications. A key

consideration would 2 the selection of exposure pathways and media for receptors with
access to large areas.
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APPENDIX B

DESCRIP DN OF CODES AND MODELS TO BE
USED IN RISK ASSESSMENT
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2.1 MODELING FRAMEWORK

A framework for screening and defining the need for contaminant fate and transport modeling

in air, surface water, and groundwater has been prepared by the U.S. Environmental Protection
Agency (EPA [EPA 1983]) and is shown in Figure 2-1 for air, Figure 2-2 for surface water, and
Figure 2-3 for soils and groundwater. It is recommended that these decision networks be used during

the planning process to help structure the RI/ ocess and determine the need for and r ure of
contamii it transport modeling. The followi idelines are proposed:
1)  The complexity of the model should be consistent with the objectives of the risk assessment.

2)

Calculations using simple analytical models may be sufficient for preliminary evaluation, while
more complex numerical models may be required for determining the final Record of Decision
(ROD). It is expected that detailed numerical modeling will be performed when simpler
models reveal the potential for violating standards of safe exposure or health risk. When
contaminant inventory is small, the waste form is extremely stable and/or the constituents are
relatively benign, the amount of risk may be many orders of magnitude less than allowable
standards. Alternatively, in situations where large quantities of relatively toxic constituents are
free to migrate, the risk may be clearly 1 cceptable. Simple analytical models will be relied
upon to identify these situations, thereby significantly reducing the time and resources that
would be expended if extensive numerical modeling were performed for all situations. This
screening approach is analogous to the multi-tired approach recommended by the EPA (EPA
1988). More sophisticated modeling may be necessary to compare remedial alternatives at high
risk sites.

Furthermore, if it is anticipated that detailed modeling will eventually be required, it may be
more efficient to begin development of a more powerful numerical model during the early
screening stages of risk assessment. The decision between using the initial simple analytical
codes or the more powerful numerical codes will be carefully weighed on a case-by-case basis.
Input from the regulators is encouraged during screening assessments to help identify the
appropriate level of modeling for use in analyses supporting the anticipated ROD.

Use of models will  factored into the RI/FS process during the planning stages and
considered throughout the RI/FS process.

During the initial planning process, numerical modeling will be useful to help structure the
conceptual model of the physical system, :ntify potential migration pathways and points of
exposure, and to define data needs. Duri the investigation phase of the RI/FS, modeling will
provide a means for interpreting data, revising the conceptual model, and determining if
sufficient data have been collected. Additionally, models will be used to provide information
for the baseline risk assessment. The FS process will rely on models to estimate the
effectiveness, efficiency, economy, and ri posed by the various remediation and mitigation
approaches. It is, therefore, important that the proper model be selected and appropriate data
is collected in the RI/FS.
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* Radioactive decay.

Additional capabilities that may become important include: (1) heat transport, and
(2) contaminant volatilization and vapor transport. In summary, a multi-dimensional, transient,
partially saturated flow and transport modeling capability is required to simulate the behavior of
contaminants in the vadose zone.

3.2.3.3 Saturated Flow and Transport. Contaminants transported through the vadose zone will
become mixed with the groundwater in the unconfined aquifer. These contaminants will )ve with
groundwater and could eventually reach downgradient pumping wells or the Columbia River. The
flow velocity through the satura  sediments at the Hanford Site is estimated to range from several
centimeters to seve: meters per day. Simulation of saturated groundwater fic  and transport will be
required to predict contaminant concentrations for use in support of risk assessments. Based on
current understanding, saturated flow and transport modeling of Hanford Site conditions should
account for the following conditions:

e Heterogeneous and isotropic porous media aquifer properties

e Layered soils with tilting beds in places

¢ Transient flow and transport behavior

¢ Confined and unconfined conditions

¢ Up to 70-feet variations in water table elevations with time, due to changes in waste-
disposal practices at the Hanford Site, and future irrigation scenarios on or adjacent to the
site

e (Contaminant advection and dispersion

¢ Radiological and biological decay

¢ (_ minant retardation ° g an equilibrium sorption model with linear and completely
reversible isotherms

e Point or distributed sources

® Aquifer/river interactions.

3.3 COMPARISON OF TECHNICAL CAPABILITIES

This section presents a matrix (Table 3-1) showing the modeling capabilities for each of the
groundwater flow and transport computer codes considered for inclusion in the list of Hanford Site
software. Only computer codes previously used at the Hanford Site were included in the matrix. The
purpose of this matrix is to facilitate side-by-side comparison of the candidate software. Although air
and surface water transport software were discussed in this report, none of these computer codes were
eliminated trom the list of Hanford Site software. Consequently, a matrix comparison of air and
surface water transport software is not provided.
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4.3.3 VAM3D

VAMB3D (Huyakorn and Panday 1990) is a finite-element flow and solute transport code
capable of coupled unsaturated/saturated analysis. Many of the features included in PORFLO-3 are
included in VAM3D, although the VAM3D computer code cannot model heat flow. The code
includes a routine for simulation of surface infiltration similar to UNSAT-H, although the infiltration
routine is not specifically designed for the arid conditions found at the Hanford Site. Also, the aspect
of hysteresis available in VAM2D can be easily incorporated into VAM3D. The code is proprietary;
a licensing agreement will be modified to satisfy availability criteria.

VAM3D s included in the list of Hanford Site software because it utilizes a finite-element
approach that will facilitate simulation of tilting and discontinuous bedding in the unsaturated zone.
The computer code will also serve as a benchmark computer code for evaluating results obtained
through the use of PORFLO-3. These intercode comparisons are considered extremely important
during future testing of these computer codes.

In addition, the VAM3D computer code will be considered for area-wide saturated flow and
transport analyses. As such, the VAM3D computer code has several capabilities that can be used in
supporting environmental restoration activities.

4.3.4 CFEST

CFEST (Gupta et al. 1982) is a fully three-dimensional, finite-element, saturated flow and
transport code developed at Pacific Northwest Laboratory. Capabilities include retardation and
radioactive decay. The code was developed at Hanford for the Office of Nuclear Waste Isolation and
the Seasonal Thermal Energy programs. As such, it was developed for confined aquifer systems and
does not readily allow for changes in water table variation or changes in transmissivity resulting trom
water table variation. Recent proprietary versions have extended the capabilities of the CFEST
computer code.

As stated previously, in the mid-1980°s CFEST replaced the VTT/TRANSS computer code for
. .forming detailed large-scale flow and transport analyses in the saturated sediments on the Hanford
Site. As such, an ope: ing version of t  FEST computer code is available for Hanford Site-wide
application. However, this model has not been updated or applied fully at the ..anford : for
several years; therefore, user application of CFEST is unknown at this time. Based on discussions to
date, it appears that the features of most importance, e.g., improved solver, adjustment of the water
table, and transmissivity coefficients, have een developed and incorporated into the proprietary
versions of the computer code. A licensing agreement does not exist for these versions in support of
Hanford Site risk assessments.

It is recommended that CFEST be evaluated to support Hanford Site-wide risk assessments.
This recommendation is based on the following considerations:

® An operational model of the Hanford Site saturated sediments that employs the use of
CFEST exists

¢ The intrinsic value of using an integrated finite-clement flow and transport computer code
to model potential contaminant movement in the saturated sediments.

20
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