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Enclosed are comments of the State of Washington on the U.S. Department
of Energy (USDOE) Site Characterization Report (SCR) for the Basalt' Waste
Isolation Project (BWIP). We are submitting our SCR review comments now
so you and your staff will have the benefit of our views while preparing
the Site Characterization Plan (SCP) to be issued later this year. In
our opinion, the Hanford site investigations to date are a reasonable
beginning, but we have serious concerns about ground water flow and rock
mass strength uncertainties caused by highly variable and complex geologic
features.

A large amount of good data has already been collected and reported in
the SCR. USDOE recognizes there is a need for more data. However, we
identified serious weaknesses in data gathering and reporting in the
areas of hydrology, geology, and geochemistry. Because ground water
flow is recognized as the major escape mechanism for radionuclides from
a waste repository, we will use it as an example to describe data problems.

Both the Nuclear Regulatory Commission (NRC) and the U. S. Environmental
Protection Agency (USEPA) require that the ground water system be evaluated
and predicted with a high degree of certainty. Horizontal hydraulic
conductivity field measurements have been made only in small diameter
boreholes using packer techniques. No field measurements of vertical
hydraulic conductivity have been made. Field measurements of effective
porosity and dispersivity have been conducted in only one flow top
interval in a dual borehole set located outside of the reference repository
location. Measurements of hydraulic head have been made primarily using
packer technology rather than permanent piezometer installations. A
basic question is whether or not the measured values are representative
at a scale for performance modeling. Existing data indicate extremely
wide variations in measured parameters. Because of the uncertainties in
hydraulic parameters, it is not possible, in our opinion, at this time
to pre4ict travel times or formulate conceptual models with any reasonable
leve f conf idence.
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The level of uncertainty could be greatly reduced by utilizing large-
scale testing techniques and permanent piezometer placement. In addition,
data variability and uncertainties should be fully described. Any
assumptions or assertions should be clearly noted.

The geologic data presented are adequate for the purpose of an SCR, but
additional data need to be acquired to better understand intraflow vari-
ability. The depth and thickness of the repository horizon, including
the potential variability over the area of interest, must be adequately
assessed. There appears to be significant variation over small distances.
Variability leads to unpredictability. Although the construction of the
exploratory shaft and underground test facilities will significantly
reduce the uncertainty, the planned test program is inadequately described.

The geoengineering data base is inadequate in several respects. Small-
scale tests have been extrapolated over long distances. There is no
thermal data on overlying zones. Mass strength data questionably assumed
that fractured rock acts the same as solid rock. Uncertainties have not
been assessed. The test plans presented acknowledge some data deficiencies,
but plans are insufficiently detailed.

Site geochemistry is important because it will dictate how long a waste
package will survive and how radionuclides will be transported. It appears
that USDOE has a reasonably firm foundation from which to develop a
comprehensive understanding of the Hanford site geochemistry. In work
currently being performed by Golder Associates, Inc. (GAI) for NRC, the
time to resaturate the entire respository, including backfill material
surrounding the waste package, is predicted to be within 100 years versus
the 2,000 years assumed by USDOE. The ground water chemistry, including
pH, Eh, dissolved gases, temperature, radionuclide solubility and sorption,
is highly uncertain. It appears the waste package and barrier material
will be exposed to a more corrosive environment than currently assumed
by USDOE. These uncertainties should be factored into a test program,
repository design, and predictions of performance.

The waste package is a fundamental and critical part of the repository
program. USDOE has indicated it has virtually no relevant data with
which to predict the performance of waste packages. Its proposed research
and development program assumes a benign geochemical environment,
resaturation at 2,000 years, and the expected lower temperatures at 2,000
years, rather than higher temperatures expected at 100 years. This
nonconservative design approach may lead to waste packages which do not
meet performance objectives.

A repository design is important because the engineered components, in
conjunction with the site, will determine performance. The design must
be conservative enough to ensure compliance with all EPA and NRC criteria
in spite of uncertainties relating to site characteristics such as
hydrology, geology, and geochemistry, plus uncertainties in engineered
components. Although a detailed design is not required at this stage,
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there are critical site conditions which should be focused on in site
characterization. USDOE's design of underground openings may not be
conservative when you consider the possibility of several fractures per
foot of basalt. Although pump stations are said to be located in Shaft
No. 5, there is no discussion by USDOE of dewatering the repository.
The current design utilizes horizontal waste emplacement with 6-inch
annulus to sorb nuclides. Vertical waste emplacement would allow room
backfill to also sorb nuclides.

Insufficient information has been presented regarding backfill and seal-
ing. We consider retrieval as the ultimate contingency. Retrieval of
defective waste packages could be relatively difficult with long
emplacement holes. The SCP should cover the subject in more detail.

How will USDOE use design contingencies to handle geologic and hydrologic
variabilities? For example, potentially small thickness of entablature
may complicate design. How will the design process handle this variability?
We need to know how the decision will be made.

USDOE has properly deferred consideration of repository development and
operational safety until conceptual design is complete. There are, however,
other short-term risks. Surface radioactive contamination, a remnant
of past activities, may be spread because of site activity. Transportation
burdens and risks will also result. The issues should be reviewed and
mitigation or protective measures shoul'd be factored into plans.

For long-term assessment, USDOE places high reliance on geology and
hydrology to meet EPA and NRC requirements. We believe there are currently
large uncertainties in geology, hydrology, and geochemistry. The attached
table, prepared by our consultant, compares USDOE assumptions and/or
calculations with GAI evaluations. In our opinion, the USDOE estimates
are based on conceptual models and assumptions of ground water flow which
do not recognize the complex and variable geology, hydrology, and hydro-
geology. It does not appear that performance of the Hanford site can
be reliably predicted at this time. We conclude that long-term performance
must partially rely on engineered barriers. Current designs and plans
do not reflect this need.

In summary, it seems appropriate to again state that the Hanford site
investigations are a reasonable beginning but we have serious concerns.
Data are variable. Uncertainties should be defined. USDOE should state
what are assumptions and what are assertions. We need to see a descrip-
tion of the design decision-making process. Engineered barriers must be
considered in order to meet performance objectives, but we cannot support
any interpretation which allows substitution of engineered barriers for
natural ones. Performance assessments should describe uncertainty of
data and models. All computer analyses should be thoroughly documented
in a way that permits an independent replication of results.
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Enclosed is a detailed evaluation of the Site Characterization Report
prepared for the State of Washington by Golder Associates, Incorporated.
This evaluation has been reviewed and approved, and it should be consid-
ered as a part of Washington State's official comments. We would be
happy to meet with you or your staff to discuss the issues raised in the
evaluation or this letter. Please call us at (206) 459-6168 or (206)
776-8632 if you desire such a meeting.

Sincerely,

onald W. oos
Director
Department of Ecology

Susan E. Gould
Chair, Nuclear Waste
Policy and Review Board and

Chair, Nuclear Waste
Advisory Council
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