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analyzed in this EIS is the management and
disposal of Tank Waste Remediation System
(TWRS) radioactive, hazardous, and mixed
waste. This waste is stored in 177 large
underground storage tanks and in approximately

60 smaller active and inactive miscellaneous
underground storage tanks. The proposed
Federal action also includes managing and
disposing of approximately 1,930 cesium
and strontium capsules stored in the Waste
Encapsulation and Storage Facility.

Revisions to the EIS

Figure S.1.1 Hanford Site and Vicinity Map

Revisions to the EIS in response to comments
on the Draft Sand( :rging information
and technical data unavailable prior to
publication of the Draft EIS are indicated in
the Final EIS by a bar at the end of each line
of text modified. For a summary of major
changes to the EIS in response to public
comments, please see Section S.8.2.
Volume Six, Appendix L contains the
comments on the EIS received during the
public comment period and DOE and
Ecology responses to those comments.

The proposed State action is the permitting

of proposed waste management and disposal
facilities for the tank waste and cesium and
strontium capsules. The tank waste and cesium
and strontium capsules currently pose a low
short-term risk to human health and the
environment; however, storage costs are high,
and the pote al for an accident resulting in
large releases of radioactive and chemical
contaminants will increase as the facilities age.
In addition, there are regulatory requirements
that require the waste to be remediated.

DOE and Ecology conducted a scoping process
from January 23, 1994 to March 15, 1994 to
define the issues for analysis in the EIS and
prepared a Draft EIS based in part on comments
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National Environmental Policy Act and
Washington State Environmental
Policy Act Terms

Alternatives: The range of reasonable
alternatives, including the No Action
alternative, considered in selecting an
approach to meet the need for agency action.

Environmental Impact Statement: A

deta :d environmental analysis for a proposed
action that could significantly affect the quality
of the human and natural environment. A tool
to assist in decision making, it describes the
positive and negative environmental effects of
the proposed action and its alternatives.

Record of Decision: A public record of the
agencies' decision that provides a discussion
of the decision, identifies the alternatives
considered (specifying which were considered
environmentally preferable), and indicates
whether all practicable means to avoid or
minimize environmental harm from the
selected alternative were adopted (and if not,
why they were not).
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Relationship of the
Safe Interim Storage EIS
Record of Decision and the TWRS EIS

The Safe Interi™ Storage EIS Record of

Decision result | in a decision to construct  §

a replacement cross-site transfer system to
transfer waste from the 200 West Area tank
farms to double-shell tanks in the 200 East
Area. These transfers will be undertaken to
address urgent waste storage concerns and
will involve only a small percentage of the
total waste volume in the 200 West Area.

Several TWRS EIS alternatives would
involve the transfer of tank waste from
the 200 West Area tank f s to the

200 East Area for waste separation and
immobilization. These waste transfers
would be made via the replacement cross-
site transfer system to move the waste from
the 200 West Area to the 200 East Area.
The TWRS EIS examines the potential
environmental impacts associated with the
transfer of this waste.

»  Continue to operate the mixer pump in
tank 241-SY-101 to mitigate the
unacceptable accumulation of hydrogen
and other flammable gases.

e Perform activities to mitigate the loss
of shrub-steppe habitat.

In 1995, the agencies began negotiating
changes to the Tri-Party Agreement to allow
private companies to perform remediation of
the tank waste in response to a DOE initiative
to encourage industry to use innovative
approaches to remediate the tank waste.

The goal of the privatization effort is to
streamline the TWRS mission, transfer a share
of the responsibility, accountability, and
liability for successful performance to industry,
improve performance, and reduce cost without
sacrificing worker and public safety or
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environmental protection. The agencies issued
these changes in the Tri-Party Agreement for
public comment in January 1996. These
changes were approved by DOE, Ecology. and
EPA in July 1996.

The alternatives evaluated in this EIS could be
implemented by either a Management and
Operations contractor or through DOE’s
privatization initiative. The environmental
impacts would be the same under either
contracting mechanism. The cost savings
anticipated by privatizing the remediation are
not included in the estimates in the EIS. DOE
will independently evaluate and verify the
accuracy of the environmental data and analysis
and, as appropriate, would use the information
to help ensure the consideration of
environmental factors in the selection process
in accordance with 10 CFR Part 1021.216.
DOE will also require selected offers to submit
further environmental information and analysis,
and would use the additional information, as
appropriate, to assist in the NEPA compliance
process, including a determination under 10
CFR Part 1021.314 of the potential need for a
future NEPA analysis.

. DOE has received two proposals under the

privatization initiative for constructing and
operating demonstration-scale facilities for
separating selected portions of the tanks waste
into low-activity waste and high-level waste
fractions and immobilizing the separated waste.
The two proposals would follow the same
general approach described in the EIS for
Phase 1 of the Phased Implementation
alternative including; separating the waste into
low-activity waste and high-level waste
streams, immobilizing the high-level waste by
forming a borosilicate glass, and using high-
temperature processes to generate immobilized
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low-activity waste. Evaluation of the two
proposals has shown that they would have
similar overall environmental impacts and that
the impacts would be less than or
approximately the same as the impacts
described in Phase | of the Phased
Implementation alternative assessed in this EIS.

One proposal has the potential to substantially
reduce the volume of low-activity waste
requiring disposal and would result in less
dispos: related lar  disturbance. However.
the total amount of radioactivity in the low-
activity waste would be approximately the same
for both proposals, and the associated impacts
on groundwater would be the same (i.e.,
small). This proposal also offers the potential
for recycling a portion of the low-activity
waste, and some of the raw material used in
low-activity waste processing might be suitable
for other beneficial uses within DOE or the
nuclear industry. There is uncertainty about
whether markets for these materials will be
available. If such markets were not available
then the potential benefits of low-activity waste
volume reduction would not occur and these
materials would need to be disposed of.

Di
environmental impacts associated with the use

:rences between the proposals in

of resources such as fuel and from air
emissions such as nitrogen oxides would be
small.

S.5 ALTE NA NN
IN THE EIS

S.5.1 Tank Waste Alternatives

A wide variety of potential alternatives and

S CONS ERED

combinations of alternatives exist for treating
and disposing of the tank waste. One of the
challenges for DOE and Ecology is to develop
a range of reasonable alternatives for detailed
analysis and presentation in the EIS. The
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alternatives presented in the EIS were chosen to
be representative of the many possible
variations of the alternatives. The EIS contains
an analysis of the full range of reasonable
alternatives for management and disposal of the
Tank Waste Remediation System waste. The
continued safe management of the tank farms
The tank
waste alternatives can be grouped into four

is included in all of the alternatives.

major categories depending on the extent of

waste retrieval as shown in Figure S.5.1.

These groups are as follows.

. Continued management alternatives -

No retrieval would be performed.

Two continued management alternatives
were analyzed; one without replacing
double-shell tanks and one with replacing
double-shell tanks and upgrading tank
farm waste transfer systems to provide
long-term management of the double-shell
tank liquids.

»  Minimal retrieval alternatives - Liquid
waste only would be removed from the
double-shell ta)
an evaporator. The concentrated waste

5 and concentrated in

from the evaporator would be returned
to the tanks. The solid waste would be
disposed of in place in the tanks; referred
to as in situ disposal. Two in situ
alternatives were analyzed; one without
treatment and one with in-tank treatment
of the waste.

»  Partial retrieval alternatives - The tank
waste resulting in the fewest potential
environmental impacts would be
disposed of in situ. The liquid waste and
the portion of the solid waste that would
result in the greatest potential long-term
groundwater impacts would be retrieved
from the tanks. The retrieved waste then

would be immobilized and disposed of

outside of the tanks; referred to as ex situ
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extensive retrieval alternatives, with
different levels of separations, were
analyzed. A fourth alternative was
analyzed to present the potential impacts
that would occur if DOE chooses to

implement an extensive retrieval
alternative in phases rather than
immediately implementing a full-scale
program. This phased approach was
analyzed because of the numerous
uncertainties associated with the extensive
retrieval alternatives.

The EIS was prepared to support decisions

on how to dispose of the waste in the tanks.
However, closure of the tank farm system
after the waste has been remediated, which is
interrelated with the decisions to be made on
di osition of the waste, is another action
required under the Resource Conservation and
Recovery Act. Ciosure is the final disposition
of the tanks and associated equipment and the
remediation of contaminated soil and
groundwater associated with leaks from the
tanks. Closure is not within the scope of this
EIS because there is insufficient information
available concerning the am¢ it of

cC amination to be remediated. The amount
and type of waste ultimately remaining in

the tanks after remediation affects closure
decisions. The Notice of Intent to prepare the
Tank Waste Remediation System EIS (59 FR

4052) stated, "The i pacts of closure cannot be

meaningfully evaluated at this time. DOE will
conduct an appropriate NEPA review, such as
an EIS, to support tank closure in the future."
However, some of the decisions to be made
concerning how to dispose of tank waste may
impact future decisions on closure, so the EIS
provides information on how tank waste
remediation and closure are interrelated.

TWRS EIS
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Closure ’

Closure is a regulatory term for those
activities involved in remediating the
tank equipment, contaminated soil, and
contaminated groundwater after the tank
waste has been remediated.

Closure would be performed under State ||
Dangerous Waste Regulations (WAC |
173-303).

Closure alternatives > not part of this ‘-
EIS but are interrelated with the

decisions made concerning remediating

the waste. 1!

Closure as a landfill was included in all

of the alternatives except the No Action

and Long-Term Management alternatives

so the alternatives could be meaningfully |

comp ed. This does not mean that |

closure as a landfill has been proposed or !
selected for final tank closure.

A sin  and consistent method of closure

was assumed for all alternatives to allow for

a meaningful comparison of the alternatives.
The closure method used for purposes of
analysis was closure as a landfill, which
includes placing an earthen surface barrier
over the tanks after remediation is complete.
Impacts that primarily are dependent on the
type of closure that will be selected in the
future include 1) releases to the groundwater
from residual waste and the associated potential
health effects; and 2) the amount and location
of land and vegetation disturbances at potential
earthen borrow sites. Borrow sites to be used
during tank farm closure will be addressed in
a future NEPA analysis.
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Key Technical Terms

Calcination: The process by which a substance is heated to a high temperature that is below the
melting or fusing point. Calcination results in the loss of moisture, organic destruction, and high
temperature chemical reactions. The final waste form is a dense powder.

Earthen Barrier: A multi-layer cover consisting primarily of soil, sand, and rock up to

4.6 meters (15 feet) thick that would be placed over waste that would remain onsite during |
closure of the tank farms and the low-activity waste vaults. The purpose of the cover is to |
inhibit infiltration of water and human intrusion into the waste. This barrier is referred to as the
Hanford Barrier.

Ex Situ: Ex situ is used in the EIS to describe operations or disposal that occurs out of
the tanks.

Immobilization: A process (e.g.. vitrification) used to stabilize waste so that contaminants
are not readily leachable into groundwat

In Situ: In situ is used in the EIS to describe operations or disposal activities that occur in
the tanks. I

Retrieval: Removal of liquid and solid waste from storage tanks.

Separations: Physical and chemical processes to separate tank waste into different waste
types such as high-level waste and low-activity waste.

Vitrification: A method of immobilizing waste. This process involves adding materials to the
waste and heating the waste until it melts. When the mixture cools, a glass is formed that is
highly effective in inhibiting the leaching of contaminants.

Waste Loading (Waste Oxide Loading): The amount of waste contained in the final vitrified |
waste form. The waste loading is controlled by adding chemicals (glass formers) during the |
vitrification process. A higher waste loading results in a lower final volume of vitrified waste. |

In response to emerging technical information contamination of the vadose zone; and the
and the need to support DOE's integrated

approach to remediating the Central Plateau
and the Hanford Site as a whole, DOE will

prepare a future NEPA analysis to address tank

integration of tank farm closure with the
remediation of other Central Plateau areas.

The Nuclear Waste Policy Act, as amended,

farm closure and other issues associated with establishes the planning basis for the

|
I
|
|
|
|
TWRS remediation. The analysis will address | development of geologic repositories for
alternatives for closing the tank farms; | disposal of high-level waste and commercial
including disposition of the tanks and associated | spent nuclear fuel. One of the requirements of
|
|
|

equipment, residual waste remaining after the Nuclear Waste Policy Act is that the first

retrieval, and contaminated soils; resolution geologic repository shall not accept in more

of emerging information concerning than 70,000 metric tons (77,000 tons) of heavy
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metal or equivalent prior to operation of a
second repository. The current planning basis
for the repository program allocates 10 percent,
or 7,000 metric tons (7,700 tons) of heavy
metal for disposal of DOE-owned spent nuclear
fuel and high-level waste. Current planning
also assumes that this waste would be contained
in approximately 3,500 waste packages. Based
on the calculated waste loading of 20 percent,
some of the alternatives may produce more
waste packages than the current planning basis
for the Hanford Site's expected allocation at the
geologic repository. Some of the waste would
need to be disposed of at a second geologic
repository, or changes in the repository
planning basis would be required to allow

for more waste packages. For purposes of
analysis, a potential geologic repository
candidate site at Yucca Mountain, Nevada was

assumed to be the final disposal site for high-
level waste sent offsite for disposal. Yucca
Mountain currently is the only site being
characterized as a potential geologic repository
for high-level waste. If selected as the site for
development, it would be ready for acceptance
of high-level waste no sooner than 2015.
The environm  al impacts that would occur at
the geologic repository from the disposal of
high-level waste from the Tank Waste:
Remediation System are not addressed in this
S. Potential impacts at the repository a
being addressed in a separate EIS, which DOE
will prepare to an  'ze the site-specific
environmental impacts from construction.
operation, and eventual closure of a potential
geologic repository for spent nuclear fuel and
high-level waste at Yucca Mountain. The tank
waste alternatives developed for analysis in the

]
Alternative
’ (Time Frame) >

\

EIS are summarized in Table S.5.1.

Tahlo € § 1 Cummary af Tanlr Wacta Altarnativac |

E No Action
| (1997 to 2097)

|

Continue existing operations at
from single-shell tanks).
No new waste retrieval, treatment, or disposal actions.

; Long-Term
| Management
(1997 to 2097)

Continue existing operations and maintenance (such as continued removal of saltwell liquid
trom single-shell tanks).

Upgrade tank tarm inter- and intra-waste transfer system.

Replace all double-shell tanks starting in 2035 d again in 2085.

Transter the double-shell tank waste to new tanks.

t  In Situ Fill and Cap

(1997 to 2029)

Evaporate liquid trom double-shell tank waste.
Fill single- and double-shell tanks with gravel, and place a thick earthen cover over the tanks.
Dispose ot waste onsite in the tanks.

In Situ Vitrification
(1997 to 2033)

Evaporate liquid from double-shell tank waste.

Vitrify waste in single- and double-shell tanks in place. and place a thick earthen cover over
the tanks.

Dispose of waste onsite.

Ex Situ/In Situ
Combination 1
(1997 to 2040)

Retrieve approximately 50 percent of the waste from single- and double-shell tanks (based on
the degree of risk posed to human health and the environment).

Dispose of waste remaining in tanks in place as under the In Situ Fill and Cap alternative.
Separate retrieved waste into high-level and low-activity waste streams (use sludge washing,
caustic leaching, and ion exchange).

Vitrify waste streams in separate facilities.

Dispose of low-activity waste onsite in near-surface vaults.

Store high-level waste onsite tor up to 50 years pending availability ot a geologic repository.
Dispose of high-level waste offsite at a geologic repository.

TWRS EIS
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All of the TWRS EIS alternatives include the
continuation of on-going activities to safely
manage the tank waste, including removing
liquid waste and operating the existing 242-A
Evaporator to concentrate waste and provide
additional tank storage capacity and waste
management flexibility; additional
characterization of the waste; maintaining tank
safety activities, such as operating waste mixer
pumps and transferring waste between the
tanks; and other associated monitoring,
maintenance, security, d regulatory

compliance activities.

All of the alternatives except the No Action
alternative include upgrades to the tank farm
waste transfer system, which involve the
construction of buried waste transfer pipelines
and replacement of transfer lines that are not
regulatorily compliant. Also under all of the
alternatives DOE would continue its policy of
continually evaluating the issues associated
with the Tank Waste Remediation System and
its path forward as & litional tank
characterization data and process knowledge
are obtained.

S.5.2 Cesium and Strontium Capsule
Alternatives
The cesium and strontium waste is classified as
waste by-product and currently is stored in the
Waste Encapsulation and Storage Facility.
The alternatives addressed in the EIS for
disposal of the cesium and strontium capsules
include 1) no action; 2) onsite disposal in newly
constructed shallow wells; 3) offsite disposal
at a geologic repository by overpacking the
capsules and shipping them to a repository; or
4) physically mixing the capsule contents with
the high-level tank waste, which would be
vitrified and disposed of at a potential geologic
repository. All of the alternatives

TWRS EIS

S-21

(Figure S.5.2) include continued monitoring

and maintaining the integrity of the capsule and
support facilities. These alternatives are
described in Table S.5.2.

S.6 ENVIRONMENTAL IMPACTS

The tank waste currently is stored in 177

underground tanks and 60 smaller

miscellaneous underground storage tanks.

The cesium and strontium capsules are stored

in the Waste Encapsulation and Storage

Facility. The cost of continuing to store the

tank waste and cesium and strontium capsules |

is high, and the storage facilities are becoming

less reliable with age. Some of the single-shell

tanks have leaked contaminants into the

surrounding soil and, based on historical data, |

one additional tank begins to leak each year.

In response to these conditions and the

requirements of applicable regulations, DOE, |

Ecology, and EPA have entered into the Tri-

Party Agreement, an enforceable strategy to

dispose of the tank waste. DOE, Ecology, and |
EPA have developed an overall plan for 1
remediation, which is identified in the Tri-Party

Figure S.5.2 Capsule Alternatives

CONTINUED
r MANAGEMENT NO ACTION
I—————
I —
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I I I
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Potential Health Effects

The long-term ] Ith effects are dependent

the rate of release to the environment of any
contaminants that would remain onsite, how the
contaminants would be transported through the
environment, and how humans and ecological
resources woulc e exposed to the contaminants.
The only anticij ed post-remediation pathway
would be through consumption of contaminants
that may enter the groundwater as previously

described.

Because the groundwater discharges to the
Columbia River within the Hanford Site, a
person would need to be on the Site and
consume groundwater or plants irrigated w
groundwater, or be exposed to contaminants
from the groundwater that would seep into the
Columbia River along its banks within the Site
boundary. Contaminants reaching the Columbia
River would quickly disperse to extremely low
levels as they entered the river and would present
an extremely low potential health risk. Releases
to the groundwater would occur over many
thousands of years, so the potential human health
risk also would occur over many thousands of
years. The EIS presents the risk to several
different potential users of the land at various
points in time t (0,000 years from the present
and the total number of fatalities that could result
over the 10,000-year period of analysis from the
implementation of each alternative under one
potential future use scenario.

The potential post-remediation site users
addressed in the EIS are the residential farmer,
industrial worker, recreational user of the
Native American user, and

; of the Columbia River.

Columbia Rive
downstream us

All of these ex
Native Americ___ scenario, are derived from the

sure scenarios, except the

TWRS EIS
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Hanford Site Risk Assessment Methodology,
which is the DOE, Ecology, and U.S. Environ-
mental ] Htection Agency accepted method for
calculation of health risks. DOE also has
included a Native American exposure scenario in
an analysis of potential long-term health effects.
This scenario was developed from the Columbia
River Comprehensive Impact Assessment, which
was modified at the request of and in
consultation with the potentially affected Tribes.
This scenario is in its initial stages of
development and has not received a complete
review by the scientific community, nor has it
been approved by the potentially affected Tribes.

refore, this scenario should be considered

iminary and may have >re uncertainty
associated with it than the other scenarios.
However, the scenario does provide a bounding
assessment of the potential health effects to a
Native American who might inhabit the Site in
the future and engage in both subsistence lifestyle
activities (e.g., hunting, fishing, and using sweat
lodges) and contemporary lifestyle activities
(e.g., irrigated farming).

The long-term risk of contracting cancer for

the potential onsite farmer, industrial worker,
recreational user, and Native American user
would be high for the No Action and Long-Term
Management alternatives: up to a 1 in 2 chance
for the onsite farmer, up to a 1 in 10 chance for
the industrial worker, up to 1 in 100 chance for
the recreational user, and up to 1 in 1 chance for
the Native American user. The risk would be
less but still relatively high for the In Situ Fill
and Cap and Ex Situ/In Situ Combination 1 and
2 alternatives: up to a 4 in 1,000 chance for the

| onsite farmer, up to a 1 in 1,000 chance for the
| industrial worker, up to a 1 in 10,000 chance for

the recreational user, and up to a 5 in 100 chance

| for the Native American user. The risk for the
| extensive retrieval alternatives and the In Situ

Summary






Land Use

The contaminan‘- in the tanks and groundwater
thousands of years, and
e that administrative controls

would persist fo -
the ability to en
woul be maint; ed over this length of time is
not certain. Un
waste would be left onsite, which-would preclude
using a portion of the 200 Areas for any purpose
except waste management and disposal for
thousands of years. Permanent markers (stone
monuments) would be placed around any waste
left onsite to warn people of the hazards
associated with  sturbing the site. The

200 Areas of the Hanford Site have been
identified as potential exclusive use areas for
waste management activities, and DOE will
rative controls of these areas

: future.

- all of the alternatives, some

maintain admin
for the foreseesa

The groundwater contamination that would result
from each of the alternatives would occur under
much of the Hanford Site north and southeast of
the 200 Areas for many thousands of years. Use
of the land surface over these areas would not
realth risk from the Tank Waste
:m waste, but use of the

present a huma:
Remediation Sy
groundwater from this area or use of the
Columbia River shoreline would result in
varying degrees of human health risk depen ng
on which altern ve is implemented.

It is not certain  at restrictions on groundwater
use could be m~*tained over thousands of years,
and it is assume¢ that people eventually would
move onto the Hanford Site and use the
contaminated g indwater for residential,
industrial, and agricultural purposes. Therefore,
the risk from consuming groundwater within the
Site boundary would be expected to exist over a
long period of 1e.

TWRS EIS

Generally, a health risk greater than 1 chance in
10,000 «
and restrictions may be necessary on areas that |
exceed this level. Based on this criteria, use

of portions of the Hanford Site for farming and
industrial purposes would need to be restricted
for the No Action, Long-Term Management,

In Situ Fill and Cap, and Ex Situ/In Situ
Combination alternatives. Traditional-Native
American uses of the land could occur but use of
the groundwater would need to be restricted.
Use of 1 : Site for farming or industrial purposes
would result in a risk near the 1 chance in
10,000 criteria for all other alternatives except
for the In Situ Vitrification alternative, which

contracting cancer is considered high,

would result in a risk of up to 6 chances in |
100,000.

Use of the southern shoreline of the Columbia
River would exceed the criteria of the 1 chance
in 10,000 of contracting cancer for the No
Action and Long-Term Management alternatives.
The risk to the recreational user would be near

e 1ct icein 10,000 criteria for the In Situ
Fill and ap alternative. None of the other
alternatives would exceed this criteria for using
the Columbia River shoreline. The maximum
risk levels would occur within approximately
300 years for the No Action and Long-Term
Management alternatives, but would not occur
for approximately 5,000 years for the other
alternatives.

Post-Remediation Intruders and Accidents
There are two ways that humans could be
exposed to contaminants after the administrative
control period other than consuming
contaminants in the groundwater or being
exposed to contaminants along the Columbia
River shoreline. They include intruders into
waste that remains onsite and accidents that could
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earth by natural forces. The releases could be
transported through the atmosphere, and the
potential health effects to persons onsite and
offsite could be tastrophic, with up to

200 fatalities from chemical or radiological
exposures.

Another way that natural events could impact
the waste after remediation would be from an
explosion in the tanks. The tank waste currently
generates flammable gases such as hydrogen.
Although much of the gas is generated from a
small number of tanks, nearly all of the tanks
generate some flan  ble gas. Any waste left
onsite that is not ade«  'zly immobilized would
_continue to release flammable gases
remediation. If these gases accumulate in
sufficient quantities and in the necessary
concentrations, .y could be ignited by a natural
event such as an earthquake. This could result
in a fire or perhaps detonation within the tanks.
The tanks would be covered with a minimum of
6.4 meters (21 feet) of earth (existing soil and the
Hanford Barrier), so the most likely result would
be a disruption or cracking of the Hanford
Barrier, which potentially would increase the
infiltration of precipitation and leaching of
‘contaminants into the groundwater. The rate at
which these gases are generated is decreasing
and will continue to decrease over time, so the
probability of this accident will decrease wi
time.

This potential post-remediation accident is more
likely for the I itu Fill and Cap alternative and
the fill and cap Hrtion of the Ex Situ/In Situ
Combination 1 and 2 alternatives because large
amounts of wa:  would be left in the tanks.
This potential accident could be mitigated
effectively by providing a mechanism for the
gases to vent into the atmosphere. This is not
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a credible accident for the extensive retrieval
or the In Situ Vitrification alternatives.

S.6.4 Regulatory Compliance

Section S.4 summarizes the laws, regulations,
and policies applicable to remediating the tank
waste and cesium and strontium capsules. NEPA
requires 1at EISs address the full range of
reasonable alternatives, including alternatives

.that would not be in compliance with laws and

regulations. A number of the alternatives
addressed in the EIS would not be in compliance
with the agreements contained in the Tri-Party
Agreement, would not meet the land disposal
rictions under the Resource Conservation and
o/ and may not meet DOE policy for
disposal of high-level waste. If an alternative
was selected that did not meet certain regulatory
requirer nts, changes in policy, waivers of
requirements from regulatory agencies, or
changes in laws by Washington State or
Congress would be necessary before that

alternative could be implemented.

Environmental Justice

An environmental justice analysis was performed
to assess whether the TWRS alternatives could
cause disproportionately high and adverse human
health or environmental impacts on minority,
Native American, or low-income populations.
The analysis involved 1) a demographic analysis
of the area potentially impacted by TWRS
actions w.  in an 80-kilometer (50-mile) radius
of the Hanford Site; 2) a review of the impacts
for each area of analysis presented in the EIS to
determine if any adverse impacts on minority,
Native American, or low-income populations
would occur, and 3) a determination, if an
adverse impact were identified, as to whether the
impact would be disproportionately high.
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user, 1 in 100,000 chance for a recreational |
user of the Columbia River, and 4 in 1,000 for |
the Native American user. | -

The ex situ alternatives would result in the |
disposal of two types of waste on the Hanford

Site: low-activity waste in disposal vaults and- -~ | -
residuals in the tanks. The low-activity waste

from processing the high-level waste would

be disposed of in vaults and would meet all
groundwater protection requirements. The
residual waste remaining in the tanks is part

of closure of the tank farms, which will be |
addressed when sufficient information is

available to assess the environment impacts.
However, for purposes of com] 'ng

alternatives, it was assumed that the tank

residual waste would be disposed of in the

tanks with a generic closure scenario; closure

as a landfill. Using this closure scenario, the
calculations show exceedances of the water

quality protection r¢ tirements for the tank
residuals. The specific closure plan for the

tanks would be developed in the future

following consultation with the regulators.
Therefore, the ability to finally close the tanks

in compliance with water quality protection
requirements is dependent on the final closure

plan to be developed.

The Nuclear Waste Policy Act, as amended,
establishes the planning basis for the
development of geologic repositories for
disposal of high-level waste and commercial
spent nuclear fuel. One of the requirements of
the Nuclear Waste Policy Act is that the first
geologic repository shall not accept in excess of
70,000 metric tons (77,000 tons) uranium or
equivalent in the first repository prior to
operation of a second repository. Within this
capacity, 10 percent, or 7,000 metric tons
(7,700 tons) heavy metal, has been set aside for

TWRS EIS S-48

Figure S.7.4 Extensive Waste
Retrieval (Ex Situ) Alternatives
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EXTENSIVE WASTF, |
RETRIEVAL =,
(EX SITU)

EX SITU EXTENSIVE
SEPARATIONS
-

PHASED
IMPLEMENTATION

disposal of DOE-owned spent nuclear fuel and
high-level waste.

Based on the calculated waste loading of
20 percent, the Ex Situ Intermediate

Separ
alternatives may produce more high-level waste

ons and Phased Implementation

packages than the current planning basis for the
Hanford Site's expected allocation at the
geologic repository. The total number of waste
packages could be accommodated at the first
repository if the actual waste loading achieved
is higher, the size of the repository is
increased, or the defense waste portion of the
repository is increased. The number of waste
packages that would be produced under the

Ex Si No Separations alternative would
greatly exceed the volume currently allocated
to DOE in the first repository.

All of the extensive retrieval alternatives except
for the Phased Implementation and Ex Situ
Extensive Separations alternatives involve a
moderate level of technical uncertainty. The
Phased Implementation alternative has a lower
level of technical uncertainty, and the Ex Situ
Extensive Separations alternative has a
moderate to high level of uncertainty due to the
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extensive number of separations processes,
some of which have not been previously
performed.

The uncertainties for the ex situ alternatives
include 1) the effectiveness of the waste
retrieval system and how much liquid -may leak
from the tanks during retrieval; 2) how

« ‘ectively waste from multiple tanks can be
blended to meet final waste specifications; and
3) the effectiveness of the processes for
separating the waste into low-activity waste and

*"th elw =

All of the extensive retrieval alternatives could
be implemented with no changes to existing
laws, regulations, and policies except for the
calcination option of the Ex Situ No
Separations alternative, which wou not
comply with the treatment requirements of the
State angerous Waste Regulations (including
the Resource Conservation and Recovery Act).

Ex Sj~- M~ ©~---ations Alternative

This alternative would include vitrifying
(melting the waste to form glass) or calcining
(heating to temperatures below the melting
point to form powder) all of the waste and
shipping it to a potential geologic repository for
disposal. This alternative would meet all
regulatory requirements and would result in
disposal of up to 99 percent of the waste offsite
at a potential geologic repository. However,
neither the vitrified waste form (soda-lime
glass) nor the calc :d waste form (compacted
powder) would meet the current waste
acceptance criteria for a geologic repository
because the current waste acceptance criteria
requires borosilicate glass, a more stable waste
form than soda-lime glass or compacted
powder. In addition, whether the waste is

¢ ined or vitrified, the amount of waste

TWRS EIS

generated would exceed the planned capacity
allocated in the first potential geologic
repository.

As previously discussed, there are technical
uncertainties associated with the extensive
retrieval alternatives; however, because this
alternative does not involve separations, the
technical uncertainties are fewer.than those
asso ~ ‘sd v h the other extensive retrieval
a  natives.

This alternative would ¢¢ an  imated

$59 to 75 billion. The Ex Situ No Separations
(Vitrification) alternative has the largest
estimated cost range due to the operating and
disposal cost dependence on the number of
high-level waste packages produced.

Ex Situ Intermediate “~»arations Alternative
This alternative would include performing the

extent of separations necessary to produce a
small volume of concentrated HLW for
disposal at a potential geologic repository and a
large volume of low-activity waste that would
meet criteria for onsite disposal.

This alternative would meet all regulatory
requirements and involve a moderate level of
technical uncertainty as discussed under the
extensive retrieval alternatives, with an added
degree of uncertainty due to the unproven
nature of the separations process. The
separations process would be far less

co: licated than for the Ex Situ Extensive
Separations alternative. This alternative would
cost an estimated $29 to 35 billi

:nsive Separations Alternative

This alternative would include performing
extensive physical and chemical separations
to create the smallest volume and highest
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concentration of waste for offsite disposal at
a potential geologic repository and the lowest
concentration of low-activity waste for onsite
disposal. This would require many different
waste separations processes to achieve a high
degree of separations. This alternative would
meet all regulatory requirements.

This alternative would involve all of the

technical uncertainties presented previously,

and the additional uncertainties involved with

the numerous and complex separations

processes. This alternative would cost an
estimated "~ 7 to 38 billion. |

Phased Implementation Alternative
(Preferred Alternative)

This alternative is similar to the Ex Situ
Intermediate Separations alternative, except
that a greater extent of separations would be
performed, and the alternative would be
implemented in two distinct phases.

The additional separations would include
removal of technetium, strontium, and
transuranic elements to reduce potential
releases to the groundwater from the low-
activity waste vaults and thereby enhance
groundwater protection. This alternative
would meet all regulatory requirements.

A key aspect of this alternative is that it would
be implemented in two phases, starting with a
demonstration-scale facility, to reduce the
financial risk associated with the technical
uncertainties of the ex situ technologies. This
phased approach also would allow DOE to use
the lessons learned from the demonstration
phase to improve the design, construction, and
operations of the full-scale facilities constructed
during Phase 2. This phased approach would
reduce the financial risk of building large
facilities before the processes are proven to be
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effective and could lead to more efficient and
effective operations during Phase 2. This
alternative would cost an estimated $30 to

38 billion.

Basis for Identification of the

- Preferred Alternative

DOE and Ecology have identified the Phased
Implementation alternative as.the preferred
alternative for the tank waste because it would
provide a balance among key factors that
influence the evaluation of the alternative;
short-term impacts to human health and the
environment, long-term impacts to human
health and the environment, managing the
uncert ities associated with the waste
characteristics and treatment technologies, and
compliance with laws, regulations, and
policies.

The Phased Implementation alternative would
permanently isolate the waste from humans and
the environment to the greatest extent
practicable and provide for protection of public
health and the environment. A high percentage
of the long-lived radionuclides would be
disposed of offsite in a geologic repository.
Releases of contaminants to the groundwater at
the Hanford Site would be reduced to the
greatest extent practicable. The waste disposed
of onsite would be isolated from humans and
the environment by immobilizing the low-
activity waste and placing it in concrete
disposal vaults covered with an earthen surface
barrier to inhibit contaminants from reaching
the groundwater, intrusion from plants and
animals, and inadvertent intrusion by humans.
Residuals left in the tanks would be reduced to
the maximum extent practicable.

The Phased Implementation alternative also
would allow DOE to obtain information
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concerning the uncertainties associated with
waste characteristics and the effectiveness of
the retrieval, separations, and vitrification
technologies prior to constructing and operating
full-scale facilities. This phased approach
provides for the construction and operation

of demonstration-scale facilities to obtain the -
needed process information before committing
large capital expenditures for the full-scale
facilities. Lessons learned from the
demonstration phase would be applied to the

' substantially

r of operations of the

full-scale p. e, whichn

rrove the efficie:
second phase and reduce construction and
operating costs.

As under all other alternatives, DOE would
continue its policy of continually evaluating
the issues associated with the Tank Waste
Remediation System and its path forward as
additional tank characterization « 2 and
process knowledge are obtained.

S.7.2 Cesium and Strontium

Capsule Alter itives
None of the cesium and strontium capsule
alternatives would result in substantial short-
or long-term impacts to human health and the
environment under nonaccident conditions.
None of the alternatives would result in
occupational fatalities or increased incidences
of cancer or fatal chemical exposures. There
would be low or no adverse impacts on surface
water or groundwater, soil, air quality,
transportation networks, noise levels, visual
resources, biological resources, socioeconomic
conditions, resource availability, or land use.
There would be slight impacts on shrub-steppe
habitat resulting in the loss of up to
1.8 hectares (4.5 acres) of habitat or less.
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The only substantive environmental impacts
associated with the cesium and strontium
capsule alternatives would result from a major
accident. If an earthquake were to occur with
sufficient magnitude to collapse the aging
Waste
c. culated 10 worker fatalities may occur from

icapsulation and Storage Facility, a

falling debris and/or radiation exposure. An
earthquake of.this magnitude is calculated to
occur approximately once every 4,000 years.
Cleanup of the resulting contamination would
be costly a  hazardous to workers.
Accelerating the schedule for the alternatives
would result in substantial cost savings because
approximately one-half of the cost incurred for
the No Action
alternative) is continued storage.

each alternative (exc

No Actir— * "“-rnative (Preferred Alternative)

The No Action alternative would maintain the
availability of the capsules for future
commerc or medical productive uses, if such
uses can be developed. This alternative would
not result in disposal of the capsules, so the
cost and impacts of disposal would be delayed
unt some time in the future, if appropriate
uses for the capsules are not developed. This
ernative would have the least estimated cost
of the alternatives ($112 million) during the

assumed 10-year duration of continued storage.

Onsite Dis~ - -al Alte=—~*"3

Because a potential geologic repository for

hi; level-waste may not be available until after
the year 2015, onsite disposal is the only
alternative that would allow near-term disposal
of the cesium and strontium capsules. This
disposal would be in onsite shallow subsurface
drywells, which would not meet the
requirements of the Resource Conservation and
Recovery Act for hazardous waste or DOE
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policy for disposal of readily retrievable high-
level waste. Nearly all of the cesium and
strontium would decay to nonradioactive
chemicals and would result in essentially no
impacts on groundwater. This alternative
would have the highest estimated

cost ($697 million) of all capsule alternatives.

Overpack and Ship Alternative

The capsules would be disposed of offsite at a
potential geologic repository in compliance
with all regulatory requirements. The capsule
containers would be designed to last at least
500 years, during which time the cesium and
strontium would decay to nonradioactive

e aents. This alternative would cost an
estimated $587 million.

Vitrif > Tank Waste Alternative

This alternative would meet all regulatory
requirements and the current requirements

for accepting waste at a potential geologic
repository. Implementing this alternative is
dependent on selection of one of the tank waste
alternatives that includes a high-level waste
vitrification facility. All cesium and strontium
would be disposed of offsite at a potential
geologic repository as part of the vitrified
high-level waste. This alternative would cost
an estimated $511 million.

Basis for Identification of the

Preferred Alternative

Because the encapsulated cesium and strontium
capsules have potential value as commercial
and medical irradiation or heat sources and
implementing disposal alternatives would
foreclose options for these applications, DOE
and Ecology have decided that their preferred
alternative for the cesium and strontium
capsules is the No Action alternative. DOE is
evaluating the potential for commercial and
medical uses for the cesium and strontium and
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will reevaluate the preferred alternative after a
determination is made on the potential for
future use of cesium and strontium. The
cesium and strontium management plan will
address alternatives for interim storage and
beneficial uses of the capsules prior to final
disposi m. |

S.8 PUBLIC INFORMATION AND
INVOLVEMENT
The Tank Waste Remediation System EIS is
available for review in DOE Public Reading
Rooms and Information Repositories, as
presented in Table S.8.1. For a copy of the
EIS, call or write the DOE or Ecology official
listed in the following section. The ™S is
co: | in this Summary and six volumes,
which include the text of the EIS (Volume One)
and 12 appendices (Volumes Two through Six)
(Figure S.8.1). The appendices contain the
detaile technical materials and data prepared
to support the analyses summarized in the text
of the EIS.

Table S.8.1 DOE Reading Rooms and

TInfarmatinn Danncitariac

acanvn AUVULCOD

duzzallo
Library

University of Washington
Suzzallo Library

Government Publications Room
Mail Stop FM-25

Seattle, Washington 98195

Gonzaga University
E. 502 Boone
Spokane, Washington 99258

Washington State University
Tri-Cities Campus

100 Sprout Road, Room 130
Richland, Washington 99352

Portland State University
Science and Engineering Floor
SW Harrison and Park

P.O. Box 1151

Portland, Oregon 97207

Forrestal Building
1000 Independence Avenue, SW

Foley Center

DOE
Reading Room

Bradford Price
Millar Library

DOE Freedom
of Information

™.t W 3§ SN R PO, ™ M~ ANKoKg
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S.8.1 DOE and Ecology Contacts
For further information on this EIS, call or
write:

Carolyn C. Haass

DOE NEPA Document Manager
U.S. Department of Energy
P.O. Box 1249

Richland, Washington 99352

Voice . . ....... 1-509-372-2731
Facsimile . .. ... 1-509-736-7504
Geoff Tallent

Tank Waste Remediation System EIS
Project Lead
Washington
P.O. Box 47600
Olympia, Washington 98504-7600

i 1-360-407-7112
1-360-407-7151

= Department of — ology

A message may be left for Ms. Haass or
Mr. Tallent by calling the toll-free Hanford
Hotline at 1-800-321-2008.

S.8.2 Comments and DOE and Ecology
Responses

The Draft EIS was distributed for public review
on April 4, 1996, and a public comment period
extended from April 12, 1996 to May 28,
1996. Public hearings and meetings were held
at Pasco, Spokane, and Seattle, Washington;
Portland, Oregon; and Washington, D.C.
during the comment| iod. Approximately
750 comments were receive from 350
agencies, Tribal Nations, and stakeholders. In
addition, meetings were held with 19 agencies,
Tribal Nations, and stakeholders.

Comments were received on a wide variety of

issues, including:

» General and specific preferences for one or
more of the alternatives;
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« Cost estimates presented in the Draft EIS;

 Characterization and modeling of vadose
zone and groundwater contamination;

« How repository fees were calculated and
the basis for the assumption that high-level
waste would be disposed of at an offsite
repository;

« Suf
support retrieval and treatment of the waste;

iency of characterization data to

+ Calculation of post-remediation risk to a
Native American Site user;

» Calculation of potential accident risks;

e The extent of waste retrieval from the
tanks;

» Consideration of closure in the scope of
the IS;

+ Consideration of © Hacts to cultural and
natural resources; and

+ Consideration of alternatives that would not
col 1y with Federal and State laws and
regulations.

In response to these and other comments and
emerging technical information that was not
availal :when the Draft EIS was published, a
number of changes have been incorporated into
the Final EIS. Based on review of comments
and consultations held with commenting
agencies and State and Tribal governments,
primary EIS enhancements include the
following.

» Disposal of high-level waste at the potential
na rnal geologic repository was clarified
by separating the discussion and analysis
from other components of the alternatives,
ar current data and formulas for
calculating costs were added to Volumes
One and Two, as appropriate.

« The option of longer interim onsite storage
of immobilized high-level waste pending
availability of an offsite geologic repository
was included.
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» A risk analysis was performed for a Native
American user exposure scenario. This
preliminary exposure scenario was
developed at the request of and in
consultation with the Yakama Indian
Nation, Nez Perce Tribe, and Confederated
Tribes of the Umatilla Indian Reservation.

« Additional consultation with the affected
Tribal Nations is reflected in the

-environmental justice analysis and
throughout the EIS, as appropriate.

As committed to in the Draft EIS and in
response to comments on the Draft EIS, a
discussion of emerging data regarding vadose
zone contamination beneath the tanks resulting
from past leaks and analysis of potential
cumulative impacts of past :aks and the TWRS
alternatives has been added to the Final EIS in
Volume One, Sections 4.2 and 5.13, Appendix
F, and Appendix K. The data were unavailable
for inclusion at the time the Draft EIS was
published. Other enhancements to the EIS
included modifying the Phased Implementation
alternative to include two full-scale facilities

¢ ing Phase 2. The Draft EIS had included
one full-scale separations and immobilization
facility during Phase 2 (full-scale production).
Accident discussions and analysis were
reviewed and emerging data were added.

A litional analysis was performed for the ex
situ alternatives to provide an improved
planning basis for the volume of high-level
waste that would require interim onsite storage
and offsite disposal at a geologic repository.
Also, the Draft S contained an analysis of
uncertainties for each relevant component of
the environment in the applicable section of the
EIS. For the Final EIS, the evaluation and
discussion of uncertainties was expanded and
presented together in Volume Six, Appendix K.
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DOE expanded the EIS analysis of a variation
to the Ex Situ/In Situ Combination alternative
(known as Ex Situ/In Situ Combination 1
alternative in the . .nal EIS) presented in the
Draft EIS. ..iis alternative was described in
the Draft EIS in the cover letter and preface to
Volume One and is called the Ex Situ/In Situ
Combination 2 alternative in the Final EIS.
The alternative was included in the EIS to
provide for the ex situ treatment of the largest
contributors to long-term risk while reducing
the volume of waste requiring treatment and
thereby reducing occupational risks and cost.
The discussion and  1lysis for this alternative
are presented throughout the EIS.

x L was added to the EIS.

/ idix L contains the comments received on
t... _ -aft EIS and DOE and Ecology's
responses to those comments. DOE and

Finally, Appe

Ecology assessed and considered public
comments both individually and collectively.

DOE also re¢ ested that the National Academy
of Science review the Draft EIS to determine
its adequacy to support decision making for the
TWRS program. DOE has consulted with the
National Academy of Sc 1ce review
committee since the iblication of the Draft
EIS and responded to  tial comments and
questions during preparation of the Final EIS.
DC intends to consider final comments by the
National Academy of Science in the Record of
Decision for the TWRS program.
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