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ABSTRACT: The purpose of this Environmental Impact Statement (EIS} is to provide environmental infor-
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mation to assist the U.S. Department of Energy (COE) in the selection of a decommissioning
alternative for the eight surplus production reactors at the Hanford Site, Richland,
Washington.

Five alternatives are considered in this E[S: 1) No Action, in which the reactors are ieft
in place and the present maintenance and surveillance programs are continued; 2) Immediate
One~Piece Removal, in which the reactor buildings are demolished and the reactor blocks are
transported in one pjece on a tractor-transporter across the Site along a predetermined
route to an onsite low-level waste-burial area; 3) Safe Storage Followed by Deferred One-
Piece Removal, in which the reactors are temporarily stored in a safe., secure status for up
to 75 years, after which the reactor buildings are demolished and the reactor blocks are
transported in one piece on a tractor-transporter across the Site aleng a predetermined
route to an onsite low-level waste-burial area; 4) Safe Storage Followed by Oeferred Dis-
mant lemént, in which the reactors are temporarily stored in a safe, secure status for up to
75 years, after which they are fully dismantled and any remaining radioactive waste is
transported to a low-level waste-burial area on the Hanford Site; and 5) [n Situ Deccmmis-
sioning, in which the reactars remain at their present locations, contamination is immobi-
lized, major voids are filled, potential pathways (openings such as large pipes, air duc:s,
and doors) are sealed, and an engineered mound of building rubble, earth, and gravel is
constructed over each decommissioned reactor to act as a long-term protective barrier
against human intrusion and water and wind erosion. In each alternative other than no
action, an engineered barrier is placed over the waste form in order to limit water infil-
tration. A second No Action alternative of closing the facilities and doing nothing fur-
ther is neither responsible nor acceptable and is nat considered.

The DOE has selected safe storage followed by deferred one-piece remcval as its preferred
decommissioning alternative.
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FOREWORD

This environmental impact statement (EIS) presents analyses of potential
environmental impacts of decommissioning the eight surplus production reactors
at the Hanford Site near Richland, Washington.

In 1980, the U.S. Departmer of Energy (DOE) issued an Environmental
Assessment (EA) of the F-Area Decommissioning Program (DOE/EA-0120), which
addressed the dismantlement of the F Reactor and disposal of radioactive
materials in burial grounds in the 200 Areas of the Hanford Site. Four
alternatives were considered at that time: layaway, protective storage,
entombment, and dismantlement. Based on the EA, a finding of no significant
impact for the dismantlement alternative was published in the Federal Register
on August 22, 1980 (45 FR 56125).

Subsequent to that action, the DOE concluded that it would be more
appropriate to consider and implement a consolidated decommissioning program
for all eight of the surplus production reactors located at Hanford, and
decided to examine all reasonable decommissioning alternatives in greater
depth. Accordingly, on May 16, 1985, the DOE published in the Federal
Rer*-*-~ (50 FR 20489) a "Notice of Intent to Prepare an Environmental Impact
Statement on Decommissioning the Eight Shutdown Production Reactors Located at
the Hanford Site Near Richland, Washington." The notice of intent presented
pertinent background information on the proposed scope and content of the EIS.
The scope of the EIS includes only the disposition of the eight reactors,

associated fuel storage basins, and the buildings used to house these systems.
Decommissioning of the N Reactor is not within the scope of this EIS. Thirty-
five comment letters were received in response to the notice of intent; all
comments were considered in preparing the draft EIS.

The draft EIS was published in March 1989 and announced in the Federal
Register on April 28, 1989 (54 FR 18325). Copies were made available to
appropriate federal, state, and local officials and units of government,

environmental organizations, ar the general public in order to provide all
interested parties the opportunity to review and comment on the draft EIS.
During the 90-day comment peric . public hearings on the draft EIS were held
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in Richland, Washington; Spokane, Washington; Portland, Oregon; and Seattle,
Washington. Fifty-four persons or organizations sent letters to the DOE
containing comments on the draft EIS, and 29 persons or organizations pre-
sented comments on the draft EIS at public hearings. These comments were
considered by the DOE in the preparation of the final EIS. Comments on the
draft EIS did not require DOE to modify any alternatives presented in the
draft EIS, to evaluate any new alternatives, or to supplement, improve, or
modify its analyses in the draft EIS (40 CFR 1503.4); therefore, the final EIS
consists of two volumes. The first volume is the draft EIS as written. The
second volume (Addendum) consists of a summary; five appendixes containing
additional health effects information, costs of decommissioning in 1990
dollars, additional graphite leaching data, a discussion of accident
scenarios, and errata; a chapter containing responses to individual comments;
and an . »endix containing reproductions of the letters, transcripts, and
exhibits that constitute the record of the public comment period.

The EIS was prepared in accordance with the requirements of the National
Environmental Policy Act of 1969 (NEPA), as amended, the implementing regu-
lations of the Council on Environmental Quality (CEQ) in 40 CFR 1500-1508, and
DOE’s NEPA regulations in 10 CFR 1021 (57 FR 15122, April 24, 1992). The EIS
was written early in the decision-making process to ensure that environmental
values and alternatives could be fully considered before any decisions were
made that might lead to unacceptable environmental impacts or that might limit
the choice of reasonable alternatives. To comply with the NEPA requi' 1ent
for early preparation of environmental documentation, the.EIS was prepared
before detailed engineering plans for decommissioning the reactors were pre-
pared. As with any major action, it is expected that once a decommissioning
alternative is selected, detailed engineering design will be carried out that
may improve upon the conceptual engineering plans presented here. However,
the engineering design will be such as to result in environmental impacts not
significantly greater than those described here.

Decommissioning is dependent on future federal funding actions, and the
actual start date cannot be pkedicted at this time. However, in the interim,
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the DOE is conducting a comprehensive program of surveillance, maintenance,
and monitoring to ensure the safety of the reactors.

The Addendum will be sent o those who received the draft EIS, will be
made available to members of the public, and will be filed with the U.S.
Environmental Protection Agency (EPA). A notice of availability of the
Addendum will be published by the DOE in the Fec¢--1' Register. The DOE will
make a decision on the proposed action not earlier than 30 days after the
EPA’s notice of filing of the Addendum is published in the Federal Register.
The DOE will record its decision in a Record of Decision published in the
Egg-...n ng_gl.u--..
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ADDENDUM (FINAL ENVIRONMENTAL IMPACT STATEMENT)

DECOMMISSIONING OF EIGHT SURPLUS PRODUCTION
REACTORS AT THE HANFORD SITE, RICHLAND, WASHINGTON

1.0 SUMMARY

This : :tion summi zes the content of the draft environmental impact
statement (DEIS) and this Adden im, 1ich together constitute the final
environmental impact statement (FEIS) prepared by the U.S. Department of
Energy (DOE) on the decommissioning of eight surplus plutonium production
reactors located at the Hanford Site near Richland, Washington (see Fig-
ure 1.1). The FEIS consists of two volumes. The first volume is the DEIS as
written. ..ie second volume (this Addendum) consists of a summary; Chap - 9,
which contains comments on the DEIS and provides DOE’s responses to the
comments; Appendix F, which provides additional health effects information;
Appendix K, which contains costs of decommissioning in 1990 dollars; Appen-
dix L, which contains additional graphite leaching ¢ “a; Appendix M, which
contains a discussion of accident scenarios; Appendix N, which contains
errata; and Appendix 0, which contains reproductions of the letters, tran-
scripts, and exhibits that constitute the record for the public comment
period. The objectives of the summary are to state the major results of the
environmental analyses and to serve as a guide to the body of the DEIS. Sec-
tion numbers and headings in this summary correspond to section numbers in the
DEIS (e.g., Section 1.3.4 of the summary corresponds to Section 3.4 of the
DEIS).

1.1 INTRODUCTION

Nine water-cooled, graphite-moderated plutonium production reactors were
constructed along the Columbia River by the U.S. government at the Hanford
Site near Richland, Washington, between the years 1943 and 1963. All are now
retired from service. Eight of these reactors (B, C, D, DR, F, H, KE, and KW)
have been declared surplus by the DOE, and are available for decommissioning.
Decommissioning of the N Reactor is not within the scope of this EIS.
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Summary; Decommissioning Alternatives

foundation. Each older reactor-block assembly (graphite stack, thermal
shield, 1iological shield, and base) weighs approximately 8,100 tonnes, and
“has overall dimensions of 14 meters wide, 12.2 meters deep, and 14 meters
high. ° e K Reactor t icks are larger than the older reactor blocks and weigh
approximately 11,000 tonnes each.

The graphite moderator stack consists of individual graphite blocks
10.6 cer imeters square by 121.9 centimeters in length. The 105-F Reactor
contains approximately 80,000 graphite blocks. The full, six-sided thermal
shield is composed of a single layer of approximately 3,300 cast-iron blocks.
The biological shield (outside of the thermal shield) is 132 centimeters thick
and forms an integral casement on the top and four sides. In the ol¢ - reac-
tors, the biological shield is constructed of alternating layers of steel and
masonite, and in the K Reactors, the biological shield is composed mainly of
high-density concrete.

The fuel storage basins are concrete structures 6 meters deep, varying
in area from 650 to 9; square meters. The top of each basin is at ground
- level. The typical fuel storage basin has a fuel discharge area adjacent to
the reactor rear face, a large storage area, and a transfer area. The fuel
storage basins . 105-KE and 105-KW are currently being used to store
N Reactor fuel, nich will be removed before decommissioning begins. The
basins at 105-F and 105-H contain residual sludge and are filled with 1 »ble
and dirt. The transfer pits at 105-B and 105-C also contain some resi¢
sludge from a previous clean-up operation. This sli je is low-level waste and
will be removed or left in place, depending on the decommissioning alternative
finally selected.

Radioactive inventories have been estimated for all of the surplus pro-
duction reactors. The C Reactor has the largest inventory of the older
reactors, and the KE Reactor has the larger inventory of the K Reactors.
Radionuclides of primary interest (described in terms of their half-lives and
total curie amounts in all eight reactors as of March 1985) include tritium
(12.3 years, 98,100 curies), carbon-14 (5,730 years, 37,400 curies),
chlorine-36 (300,000 years, 270 curies), cobalt-60 (5.3 years, 74,400 curies),
cesium-137 (30.2 years, 267 curies), and uranium-238 (4.5 billion years,

1.6









Summary; Decommissioning Alternatives

incurred and there would be no further occupational radiation dose, this
alternative is not reasonable and is not acceptable to the DOE because it
would not properly isolate the remaining radioactivity in - : facility from

1 1 environment, would not provide for any maintenance or repair of the struc-
tures, and would not make any other provision for the protection of human
health and safety. No further action would eventually result in deterioration
of the reactor buildings, potential release of radionuclides to the environ-
ment, and potential human exposure to radioactivity and to other safety
hazards by intrusion. This al' rnative is not considered further.

1.3.2 Immediate One-Piece Removal Alternative

Immediate one-piece removal means to transport each reactor block,
intact on a tractor-transporter, from its present location in the 100 Areas to
the 200-West Area for disposal, a distance of about 5 to 14 miles, depending
on the reactor. The reactor block includes the graphite core, the thermal and
biological shields, and the col r~ete base. Contaminated areas of the associ-
ated fuel storage basins would be removed for disposal in the 200-West Area,
along with other contaminated equipment and components in the buildings that
house the reactors and the fuel storage basins. The uncontaminated portion of
the fuel storage basins would also be removed to provide access for the
tractor-transporter. Each reactor building would ti 1 be demolished and an
excavation prepared under the reactor block through the former location of the
fuel storage basin. Before excavation, the weight of the reactor block would
be transferred to I-beams that would be inserted through holes drilled in the
concrete base and grouted in place. If contaminated soil was identified dur-
ing tI excavation, it 11d be - red d ort | -t J0-West Area

for disposal. A tractor-transporter would then be driven under the block, and
the block would be 1ifted from its remaining foundation by hydraulic apparatus
on the transporter and carried intact on a specially constructed haul road to
the 200-West Area for disposal. The complete immediate one-piece removal

process would take about 2.5 years for each reactor and about 12 years for all
eight reactors. Following reactor removal, the site formerly occupied by the

1.9
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Summary; Decommissioning Alternatives

reactor would be backfilled, graded, seeded, and released for other DOE use.
(The term "other DOE use" means that a new or alternative use is not precluded
by the presence of radioactivity.)

The estimated total cost for immediate one-piece removal of all eight
reactors is about $228 million in 1990 dollars. This includes $13 million for
purchase of the two tractor units and fabrication of the transporter, and
about $22 million for haul-road construction.

Put ic radiation doses during the decommissioning period are estimated
to be zero, and occupational radiation doses are estimated to be 159 person-
rem for immediate one-piece removal of all eight reactors.

1.3.3 Safe Storage Followed by Deferred One-Piece Removal Alt ative

Safe storage followed by deferred one-piece removal means a multidecade
safe-storage period during which surveillance, monitoring, and maintenance are
continued, followed by the transport of each reactor block intact on a
tractor-transporter from its present location in the 100 Areas to the 200-West
Area for disposal.

During preparation for safe storage, building components and structures
are repaired as needed to ensure the security of the facility during the safe-
storage period. Building security, radiation monitoring, and fire detection
systems are upgraded to provide safety, security, and surveillance as long as
requiv 1.

The safe-storage period used as a basis for this EIS is 75 years, which
is an adequate time for decay of cobalt-60, a radionuclide that contributes
significantly to occupational dose. This period permits the reactors to be
decommissioned with less occupational radiation dose than in the case of
immediate one-piece removal. The safe-storage period for all but the first
reactor is actually longer than 75 years because the reactors would be decom-
missioned in sequence at estimated 1- to 2-year intervals. During the safe-
storage period, surveillance, site and facility inspections, radiological and
environmental surveys, and site and facility maintenance would be carried out.

Major building maintenance would be performed at estimated 5-year and 20-year
intervals.

1.10
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At the end of the safe-storage period, deferred one-piece removal would
take place. The sequence of events is the same as for immediate one-piece
removal. Deferred one-piece removal is estimated to take about 2.5 years for
each reactor and about 12 years for all eight reactors. The entire safe stor-
age followed by deferred one-piece removal alternative would take about
87 years for all 'ght reactors.

The estimated total cost for safe storage followed by deferred one-piece
removal of all eight reactors is about $235 million in 1990 dollars. This
includes about $36 million for safe storage and preparation for safe storage,
and about $199 million for deferred one-piece removal.

Public radiation doses are estimated to be zero, and occupational radia-
tion doses are estimated to be 51 person-rem, including 23 person-rem during
the safe-storage period and 28 person-rem during deferred one-piece removal,
for all eight reactors.

1.3.4 Saf~ §°" "~ "-1lowed by Deferred Di-m-ntlement A'*-—--ative

Safe storage followed by deferred dismantlement means a multidecade
safe-storage period (75 years), during which surveillance, monitoring, and
maintenance are continued, followed by piece-by-piece dismantlement of each
reactor, and transport of radioactive waste to the 200-West Area for burial.
Piece-by-piece dismantlement is a reasonable alternative to consider at a
delayed point in time because radioactive dec¢ r, primarily of cobalt-60, will
significantly reduce occupational radiation exposure compared to immediate
piece-by-piece dismantlement. Activities during preparation for safe storage
and dur g the safe-storage period are the same as for the safe storage fol-
lowed ' deferred one-piece removal a]ternati&e, except for slightly longer
storage periods for all but t! first reactor in the deferred dismantlement
case.

At the end of the safe-storage period, deferred dismantiement takes
place. Each reactor block would be disassembled piece by piece, and all con-
{ inated equipment and components would be packaged and transported to the
200-West Area for disposal. Contaminated structural surfaces, including con-
taminated surfaces of the fuel storage basins, would also be removed,

1.11
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packaged, and transported to the 200-West Area for disposal. Noncontaminated
material and equipment would be released for salvage or disposed of in place
or in an ordinary landfill. Remaining noncontaminated structures would be
demolished and the site backfilled, graded, seeded, and released for other DOE
use. An estimated 6.5 years would be required for deferred dismantlement of
each reactor. The entire safe storage followed by deferred dismantlement
process would take about 103 years for all eight reactors.

The estimated total cost for safe storage followed by deferred disman-
tlement of all eight reactors is about $311 million in 1990 dollars. This
includes about $38 million for safe storage and preparatiom for safe storage,
and about $273 million for deferred dismantlement.

Public radiation doses during the decommissioning period are estimated
to be zero, and occupational radiation doses are estimated to be 532 person-
rem, including 23 person-rem during the safe-storage period and 509 person-rem
during deferred dismantlement, for all eight reactors. The occupational radia-
tion dose for deferred dismantlement is higher than the occupational radiation
doses for immediate or deferred one-piece removal because of the need to work
at the interior of the carbon block where dose rates are higher than in the
work areas utilized for one-piece removal. Even after 75 years of decay, the
occupational dose (i.e., the product of worker hours times dose rates, summed
over all tasks), would exceed that for immediate one-piece removal. It is
possible, however, that in 75 years advances in robotics would reduce the
occupational : liation dose.

1.3.5 In £°*4 Decommissioning *“ternative

In situ decommissioning means to prepare the reactor block for covering
with a protective mound (barrier) and to construct the mound. Surfaces within
the facility that are potentially contaminated would be painted with a fixa-
tive to ensure retention of contamination during subsequent activities. The
voids beneath and around the reactor block would be filled with grout and/or
gravel as a further sealant and to prevent subsidence of the final overburden.
Roofs, superstructures, and concrete shield walls would be removed down to the
level of the top of the reactor block. Structures surrounding the reactor
shield walls would be demolished. Piping and other channels of access into

1.12
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1 1.1. Costs of Decommissioning Alternatives
Safe Storage
Followed by Safe Storage
Immediate Deferred Followed by
One-Piece One-Piece Deferred In Situ
Activity No Action Removal Removal Dismantlement Decommissioning
Safe storage I.5 -- 35.9 38.0 --
Mound/b: rier -- -- -- -- 61.9
Burial site/barrier .- 46.6 46.6 15.9 -
Construct ground-water -- 1.6 6 1.6 2.1
monitor g wel ;
Ground-water monitoring -- 38.1 8.8 10.3 101.6
Other deco issioning -- 142.0 142.0 245.5 27.4
costs
TOTALS 43.5 228.3 234.9 311.3 193.0

(a)

Costs are for 100 year

in millions of 1990 dollars.
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TABLE 1.2. Comparison of Alternatives‘®

Occupational Population
Radiation Occupational Total Cost Dose 0verb) Population Maximum( )
Dose Cancer {millions 10,000 yr Cancer Well Dose'®
Alternative (person-rem) Fatalities of 1330 $) ‘ mn-rem} Fatalities (rem/yr
No action (con- 24 0 44 50,000 20 1.2
tinue present
action)
Immediate one- 159 0 228 1,800 1 0.04
piece removal
Safe storage fol- 51 0 235 1,900 1 0.04
Towed by deferred
one-piece removal
Safe storage fol- 532 0 311 1,900 1 0.04
lowed by deferred
dismant lement
In situ decom- 33 0 193 4,700 2 0.03
missioning
(a) Quantities are for all eight reactors. Costs are for 100 years.
(b) The same population would receive 9 billion person-rem over 10,000 years and 900,000 to 9 million
health effects from natural radiation.
(c) This is the maximum dose rate to a person drinking water from a well drilled near the waste form at

any time up to 10,000 years.

one-piece removal is not significant. But based on its review of environ-
mental impacts, total project costs, and the results of the public hearing
process, the DOE selects safe storage followed by deferred one-piece removal
as the agency’s preferred alternative for decommissioning the Hanford surplus
production reactors.

In May 1989, subsequent to issuing the DEIS, the DOE entered into the
Han“-~-~- Federal Facility Agreement --- "--sent Qrder (Tri-Party Agreement).

This agreement includes the management of hazardous wastes at the Hanford Site
and the administration of remedial and corrective actions (cleanup) for
hazardous wastes, hazardous substances, and other pollutants and contaminants
at the Hanford Site under RCRA and CERCLA. While this agreement does not
explicitly include decommissioning of the eight surplus reactors, it does
recognize that certain activities related to decommissioning may be subject to
RCRA. The agreement provides that whenever decommissioning activities "result
in the generation of hazardous wastes, the treatment, storage, and disposal of
those wastes shall be subject to this Agreement." The Tri-Party Agreement
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further [ ides that "in the event a contaminated structure is found to be
the source of a release (or presents a substantial threat of a release) of
hazardous substances, hazardous wastes, or hazardous constituents to the
environment, the investigation and remediation of such a release (to include
remediation of structures, as necessary), where subject to CERCLA or RCRA,
shall also be subject to this Agreement." The Tri-Party Agreement also con-
templates compietion of remedial and corrective action at Hanford in 30 years.

The DOE proposes to complete this decommissioning action consistent with
the proposed 30Fyear Hanford clean-up schedule for those Hanford remedial
actions included in the Tri-Party Agreement Action Plan. Therefore, the safe-
storage period would be for less than 30 years versus the 75 years assumed in
the DEIS for the deferred one-piece removal alternative. (This shortened
safe-storage period results in costs and environmental impacts that are
bounded by the immediate and the deferred one-piece removal alternatives dis-
cussed in the DEIS.) The DOE also intends to evaiuate the priority of this
decommissioning action relative to the priority of RCRA/CERCLA remediation of
the 100-Area past-practice units being conducted under the Tri-Party Agree-
ment. Should the selection of this alternative eventually be shown to be
inconsistent with subsequent RCRA and CERCLA remediation decisions, the DOE
will reevaluate the appropriat: 2:ss of proceeding with this alternative on an
area-by-area basis. DOE will continue to conduct routine maintenance, sur-
veillance, and radiological monitoring activities in order to ensure continued
protection of the public and the environment during the safe-storage period.

The DOE nominated the B Reactor for inclusion in the National Register
of Historic Places in accordance with the « inion « the | ;hington State
Historic Preservation Officer and the provisions of 36 CFR 800, "Protection of
Historic and Cultural Properties." On April 3, 1992, the National Park
Service entered the B Reactor in the National Register. Specific actions to
mitigate the impact of decommissioning on the historic preservation of
B Reactor will be determined 1 .er in accordance with 36 CFR 800. Actions to
preserve this historic resource may include extensive recordation by photo-
graphs, drawings, models, exhibits, and written histories, and 1  also
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include preservation of some portions of the B Reactor for display on or near
its present location or at some other selected Tocation.

1.4 *T"TECTED ENVIRONMENT

The affected environment includes areas both on the Hanford Site and
external to the Hanford Site that might be impacted by decommissioning (see
Figure 1.1). These areas are briefly described in the following sections.

1.4.1 Description ¢© "——acted Portions of the 100 and 200 Areas

In early 1943, the U.S. Army Corps of Engineers selected the Hanford
Site as the location for reactor and chemical separation facilities for the
production and purification of plutonium for possible use in nuclear weapons.
Areas of the Site that may be impacted by the decommissioning of the eight
surplus production reactors are described in the following sections.

1.4.1.1 00 Mem-g

The 100 Areas are all on relatively flat terraces and bars near the
Columbia River with elevations generally between 120 meters and 150 meters
above mean sea level, and from about 11 meters to 30 meters above normal river
level. The topography is characterized by Tow relief and gentle slopes.

Small gravel mounds to 10 meters in height are found between the 100-K and
100-D Areas.

..e 1._-B/C Area occupies about 263 hectares, and is the farthest
upstream of the 100 Areas, at river mile 384. Essentially all facilities in
the area are surplus, with the principal exception of the 100-B/C water sys-
tem, which supplies water for the 200 Areas. The 100-K Area occupies about
55 hectares at river mile 381.5. The KE and KW fuel storage basins are in
operation for the purpose of storing irradiated fuel from the N Reactor. The
100-N Area occupies about 36 hectares at river mile 380. Its facilities are
now retired. The 100-D/DR Area occupies about 389 hectares at.river mile
377.5. While the reactor and fuel storage basins are surplus, other facil-
ities remain in operation at the 100-D/DR Area. Sanitary and fire-protection
water is transported by pipeline from the 100-D/DR Area to the 100-H and 100-F
Areas, and back-up water is supplied to the 200 Areas in support of the
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air at site perimeter monitoring stations relative to background concentra-
tions measured at more distant monitoring stations. Only iodine-129 showed a
statistically significant difference. Water measurements made in 1987 showed
that radionuclides have entered ground water in the 200 Areas and migrated
easterly to the Columbia River. Samples collected from the Columbia River
upstream and downstream from the Hanford Site indicate that tritium,
iodine-129, gross alpha, and uranium concentrations were measurable at higher
concentrations downstream from Hanford than upstream, but that all offsite
concentrations are well within EPA drinking water standards. The major
sources of radionuclides entering the river are from N Reactor liquid-disposal
facilities (no longer in service) and from 200-Area ground water moving below
the Hanford Site and into the river. Foodstuffs from the area, including
those irrigated with Colu )ia River water, were sampled, and the concentra-
tions of radionuclides were shown to be simi ir to the low concentrations in
foodstuffs grown in other adjacent areas. Some waterfowl, fish, and rabbits
showed Tow levels of cesium-137 attributable to Hanford operations. Dose
rates from external penetrating radiation measured in the vicinity of local
residential areas were similar to those obtained in previous years, and no
contribution from Hanford activities could be identified. Nonradiological
monitoring for chemical constituents incluc 1 routine sampling and a special
effort involving hazardous materials. Some elevated levels of nitrate, chrom-
ium, fluoride, and carbon tetrachloride were found in ground-water samples.
a1 Rivi  waters were within Sti : of Washington water quality standards,
with the exception of pH and fecal coliform bacteria. ..ese latter contamin-
ants are not attributable to Hanford Site activities.

Measured and calculated radiation doses to the general public from
Hanford operations during 1987 were well below applicable regulatory limits.
The calculated effective dose potentially received by a hypothetical maximally
e )sed individual for 1987 was about 0.05 millirem, compared with a dose of
0.09 millirem estimated for 1986. The collective effective dose to the opu-
lation living within 80 kilometers of the Site estimated for 1987 was
4 person-rem, compared with 9 person-rem estimated for 1986.
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These doses can be compared with the 300 millirem and 100,000 person-rem
received annually by an average individual and by the surrounding population,
respectively, as a result of naturally occurring radiation.

1.4.5 Eco'~~y

The ecology of the Hanford Site is that of a cool desert or shrub
steppe. Because of the arid climate, the productivity of both plants and ani-
mals is relatively low compared with that of other natural communities with
higher rainfall.

1.4.5.1 J-=---*rial ' "~ *ic Ecology

The dominant plants on the Hanford Site are large sagebrush, rabbit-
brush, cheatgrass, and Sanc :rg bluegrass. Cottonwoods, willows, cattails,
and bulrushes grow along ponds and ditches. Cl 1 :ass and Russian thistle
inva ! areas where the ground surface has been disturbed. More than
300 species of insects, 11 species of reptiles and amphibians, more than
125 species of birds, and 27 species of mammals are found on the Site.
Coyote, elk, and mule deer are the largest mammals observed on the Site. The
Columbia River supports the most important aquatic ecosystem on the Site.
Forty-five species of fish have been identified in the Hanford Reach.

1.4.5.2 Threatened ar* "---1gered Species

None of the plant species occurring on the Site are federally listed as
threatened or endangered. The bald eagle and peregrine falcon are animal
species federally listed as threatened and endangered, respectively. While
the bald gle is a regular winter resident and the peregrine falcon is a
casual m~ -ant, 1 ither species nests on the Site.

1.4.6 Soc~2cor-—ics of the "-~-_Surrounding the $°*-

The Tri-Cities (Kennewick, Pasco, and Richland, Washington) and the sur-
rounding area have been designated a Metropolitan Statistical Area (MSA) by
the U.S. Bureau of the Census. About 376,000 people live within an
80-kilometer radius of the center of the Site according to the 1990 census.
About 16,000 persons are employed on DOE-related projects at Hanford.
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Service amenities in the Tri-Cities are provided by various agencies and
units of government and by private organizations in the MSA (e.g., schools,
fire and police protection, utilities, medical facilities, paFks, ai shopping
facilities).

Major land use in the area includes the Hanford Site, urban and indus-
trial development in and around incorporated cities, irrigated arming, and
dry farming.

Nine archaeological properties located on * e Hanford Site have been
identified and listed in the National Register of Historic Places, but none
are within the 100 or 200 Areas. Preoperational surveys at proposed borrow-
pit sites and around the reactors will be conducted in advance of any di >m-
missioning « 2rations to ensure that no cultural resource or archaeological
site is inadvertently impacted or disturbed.

The DOE nominated the B Reactor for inclusion in the ational Register
of istoric Places in accordance with the opinion of the Washington State .
Historic Preservation Officer. On April 3, 1992, the National Park Services
en” -ed the B Reactor into the National Register.

The Hanford Site is located on lands ceded to the U.S. government by the
Yakima and Umatilla Indians and is near lands ceded by the Nez Perce Indians.

1.4.7 Transportation

T : major interstate, U._., and state highways; by
commercial airlines; by two railroads; and by barge service on the Columbia
River. DOE-owned railway and highway systems serve the Hanford Site.

1.5 ENVIRONMENTA' "ONSEQUENCES

Environmental consequences other than those discussed in Section 1.3 are
discussed in this section.

1.5.1 - 1.5.6 Radiological Consequences

Radiological consequences may occur as part of decommissioning opera-
tions, as a result of accidents during decommissioning, and as a result of
long-term, postdecommissioning releases of radionuclides from the disposed
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w-level ra oactive wastes. In all three cases, the radionuclide inventory
descr :d in Section 1.3 provides the basis for the calculated potential
radiological impact. Occupational radiation doses are discussed in Sec-
tion 1.3 (" »le 1.2) and result from external exposure to gamma radiation.
Accidental and long-term radiation doses are discussed below.

During decommissioning operations, the most probable source of radiation
exposure to the public is inhalation of airborne radionuclides released by
accidents. Several postulated accidents were analyzed. The one of largest
radiological consequence was determined to be a rai road-crossing collision of
a gasoline tanker with a boxcar carrying reactor graphite; this postulated
accident occurred under the safe storage followed by deferred dismantlement
alternative. Although the graphite would not burn, the resulting 30-minute
fire would release radioactive particulates to the atmos; ere sufficient to
cause a lifetime dose of 0.2 rem to the maximally exposed individual member of
the public.

The radiological consequences of long-term releases of radionuclides to
the ground water over 10,000 years from the 200-Area disposal site and from
the 100-Area in situ sites were also calculated, based on calculated release
rates from the solid wastes and on estimated travel times to the Columbia
River. Population doses from these releases were calculated to be about
50,000 person-rem (5 to 50 health effects) for no action (continued present
action), 1,900 person-rem (0.2 to 2 health effects) for the removal and dis-
mantlement alternatives, and 4,700 person-rem (0.5 to 5 health effects) for in
sitd decommissioning. During the same time period (10,000 years), the same
populatic (410 million affected individuals) would recei- 9 billion
person-rem (900 thousand to 9 million health effects) from natural radiation
sources.

Maximum annual individual doses over 10,000 years were also calculated
for persons drinking water from wells drilled near the waste-disposal sites.
These calculated doses are 1.2 rem per year for no action, 0.04 rem per year
for the removal and dismantlement alternatives, and 0.03 rem per year for

in situ-decommissioning.
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1.5.7 T'=--~cts from Hazardous Wastes

Based on known release rates and on estimated travel times, estimates
were made of the maximum concentration of lead in well water near the waste-
disposal sites over 10,000 years. For the no action alternative, the maximum
concentration of lead is estimated to be 6 x 10'4 milligrams per liter; for
the remov | and dismantiement alternatives, the concentration of lead is esti-
mated to be 4.9 x 10'4 milligrams per liter; and for the in situ decommis-
sioning alternative, the concentration of lead is estimated to be 1.2 x 10'4

milligrams per Tliter.

1.5.8 Socioeconomic Impacts

Socioeconomic impacts are caused primarily by the infl (or egress) of
workers required by the project. The maximum number of workers required
onsite at any one time for any decommissioning alternative is 100. This num-
ber is less than 1% of the workers presently on the Site and would produce
negligible socioeconomic impacts.

1.5.9 Commitr t of Resources

Resources committed to the decommissioning of the Hanford surplus reac-
tors would include the land on which the reactors now stand and the necessary
grout and fill material for in situ decommissioning, the land required for
Tow-level waste disposal for either the one-piece removal or dismantlement
alternatives, and - e energy necessary to carry out the altert :i+ for 1y of
the alternatives. Land commitments are discussed in the next section.

It is estimated that approximately 98,000 cubic meters of grout and
1,600,000 cubic meters of fill material would be required for in situ decom-
missioning of all eight reactors.

Approximately 6 million, 2 million, and 5 million liters of fuel would
be consumed for one-piece removal, dismantlement, and in situ decommissioning,
respectively.

1.5.10 Unavoidable Ad'~+»se Impacts

Unavoidable adverse impacts would result from each decommissioning
alternative. The most important of these is occupational radiation dose,
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Summary; Statutory and Regulatory Requirements

consult with affected Indian tribes during decommissioning to ensure that
Indian treaty and statutory rights are not abridged and that Indian historic
sites are protected. Re( lations of the U.S. Nuclear Regulatory Commission do
not apply to the decommissioning of the surpius production reactors.

No EPA or state-issued permit is expected to be required for decommis-
sioning purposes, with the possibie exception of a RCRA permit for permanent
disposal of the reactor blocks. No existing EPA or state standard is expected
to be exceeded either by decommissioning operations or by disposal actions.
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Responses to Comments; Persons and Agencies

9.1.1

LOOIA

LOOIB
L002
Loo3
L004
L005

L0O06

L0o07
LOO8

L00S

L010
LO011
Lo12
LO13

LO14,

The following notations are used:

C = Comment Tr-P = Portland transcript

Ex = Exhibit Tr-R = Richland transcript

L = Letter Tr-Se = Seattle transcript(ﬂ

R = Response Tr-Sp = Spokane transcript

Letters
"Arcy P. Banister
U.S. Department of the Interior
Alton Haymaker
Dennis R. Arter
J. R. Young
Roger C. Gibson
Jacob E. Thomas
Washington Historic Preservation Officer
Lourdes Fuentes-Williams
Coalition Organizing Hanford Opposition
June A. Sawyer
Richard L. Larson
Washington Department of Transportat:
John T. Greeves
U.S. Nuclear Regulatory Co iission
Dr. and Mrs. Michael Berg
H. Dale Hellewell
Ora Mae and Floyd Orton
Dennis D. Skeate
Benton County Management Team
LO15 M. J. Szulinski

(a)

A11 of the ¢ =2nts in the Spokane transcripts are contained in the
exhibits and were addressed in that way.
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LO16
Lao17
LO18

LO19
L020
Lo21
L022

Lo23
L024
L025

LO26
LO27
LO28
L029
L030
L031
L032

LO33

LO34

LO35

LO36

Beulah L. Sumner

_Beth D. Marsau

Jim Thomas
Hanford Education Action | igue

J. Ross and Lois H. Adams
Stephen J. Doyle
Bonnie Tucker Doyle

The Honorable John Poynor
Richland City Council

Johnson
r. and Mrs. M. W. Bradshaw

The Honorable Max E. Benitz
Washington State Senate

Barbara Richardson
Theresa Potts

Alan Richards
Barbara Harrah
Lantz Rowland
Thomas M. Clement

Colleen Bennett and Adele Newton
Lc jue of Women Voters of Oregon

The Honorable B1 | Fisher
Kennewick City Council

The Honorable Ed Hendler
Pasco City Council

Hans C. F. Ripfel
Tri-Cities Technical Council

Tom Lande
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L037

L038

L039

L040

L041
L042

L043
L044
L045

Lt 5
L047

L048

LO50

L051
L052

L053

ents; Persons and Agencies

David E. Clapp
Washington Department of Health and
Human Services

The Honorable Robert Drake
Benton County Board of Commissioners

Richard J. Leaumont
Lower Columbia Basin Audubon Society

Richard J. Leaumont
Columbia River Conservation League

T. H. McGreer

Christine 0. Gregoire
Washington Department of Ecology

J. Ernesto Baldi
Michael R. Cummings

Ray Olney
Yakima Indi 1 Nation

[duplicate of L045]

Tom Wynn
Trail and District Environmental Network

Michael Gilfillan
Kootenay Nuclear Study Group

Ronald A.
U.S. Enviri  :ntal Protection Agency,
Region 10

Rex Buck, Jr.
Wanapum Tribe

Laurel Kay Grove

The Honorable Dean Sutherland
Washington State Senate

C. M. Conselman

Columbia Section, American Society of
Civil Engineers
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'SpOI

Tr-R24
Tr-R27
Tr-R29

Tr-R38

Tr-R43

Tr-R45

Tr-R49
Tr-R53

Spok~=1
Tr-Splé

Tr-Sp22

Tr.. .6

Tr-P20
Tr-P22
-p24

's to Comments; Persons and Agencies

Transcripts

Alton Haymaker

John Burnham
Tri-Cities Industrial Development Council

Gordon Rogers
Jim Stoffels

The Honorable Claude Qliver
Benton County Treasurer

Harry Brown

Columbia Basin Section

American Society of Mechanical Engineers
Dick ammond

Milton Lewis

Eleanor Finkbeiner

The Honorable Raymo: Isaacson
Benton County Commissioner

Jim Thomas
Hanford Education Action League

Mary Wieman

Eugene Rosalie
Northwest Environmental Advocates

T. H. McGreer
Ruth McGreer

David Stewart-Smith
Oregon Department of Energy
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Tr-P36 JoAnn Oleksiak
Tr-P39 Martha Odom
Tr-P47 Bill Jones
Tr-P50 Eugene Rosalie .
Northwest Environmental Advocates
Tr-P52 Kathleen Maloney
Seattle
Tr-Sel15(?) Dan Silver
Washington State Governor’s Office
Tr-Se24 Barbara Zepeda
Washington Democratic Council
Tr-Se48 Sharon Gann
Tr-Sed48 Frank Hammond
Sierra Club, Cascade Chapter
Tr-Seb52 Mark Bloome
Heart of America Northwest
Tr-Seb5 Brendon Mahaffey
Tr-Se60 Donna Bernstein

Heart of America Northwest
Tr-Se65 Russ Childers

Tr-Se68 ark Bloome
Heart of America Northwest

9.1.3 Exhibits

Ex01 CEQ Guidelines
E. 2 Notice of Intent
(03 Notice of Availability
Ex04 Schedule of Public  /olvement Activities
Ex05 Ivan M. A. Garcia

(a) These comments | jeat those of L042, and are récorded under L042.
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Ex06
Ex07

Ex08
Ex09

Ex10

Ex1l

Ex11

Alton Haymaker

John Bu. . .iam
Tri-Cities Industrial Development Council

Jim Stoffel(s)

The Honorable Claude Oliver
Benton County Treasurer

Harry Brown
Columbia Basin Section
American Society of Mechanical Engineers

Tl  Honorable Raymond E. Isaacson
Benton County Commissioner

Jim Thomas
Hanford Education Action League

(Exhibit 11 was m1snumbered by the hearii _ reporter. The commeﬁts are
recorded in the FEIS under LO18.)

Ex12
Ex12, Ex13

Mary R. Wieman

David Stewart-Smith
Oregon Department of Energy

(Exhibit 12 was misnumbered by the hearing reporter. All of the State
of Oregon’s comments are recorded in the FEIS under Exhibit 13.)

Ex14
Ex15

Ex16

Ex17 .

9.1.4 Alphal al Lis’

Adams, J. Ross and Lois H.

Arter, Dennis R.
Baldi, J. Ernesto

Banister, D’Arcy P.

U.S. Department of Interior

Hale Wejtzman

Barbara Zepeda
Washington Democratic Council

Frank Hammond
Sierra Club, Cascade Cha; '

Donna £ ‘'nstein
eart of At ~ 1 Northwest

nenters

LO019
LO(
L043
LOOIA
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Benitz, The Honorable Max E.
Washington State Senate

Bennett, Colleen
League of Women Voters

Berg, Dr. and Mrs Michael

Bernstei Donna
Heart of America orthwest

Bloome, Mark
Heart of America Northwest

Bradshaw, Mr. and Mrs. M. W.
*own, Hi ry
Columbia Basin Section, American
Society of Mechanical Engineers

Buck Jr., Rex
Wanapum Tribe

Burnham, John
Tri-Cities Industrial Development
Council _

Childers, Russ

Clapp, David E.

ishington Department of Health and

Human Services
C  ent, S M.

Conselman, C. M.

Columbia Section, American Society of

Civil Engineers
Cummings, Michael R.

dyle, Bonnie Tur er
Doyle, Stephen J.

Drake, The Honorable Robert

Benton County Board of Commissioners

Finkbeiner, Eleanor

L025

L032

L010
Ex17, Tr-Se60

TrSe52, Tr-S

024

Ex10, Tr-R38

L050

Ex07, Tr-R20

Tr-Se65
L037

Lo31
LO53

L044
L021
L020
L038

Tr-R49
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Fisher, The Honorable Brad
Kennewick City Council

Fuentes-Williams, Lourdes
Coalition Organizing Hanford Opposition

Garcia, Ivan M. A.
Gibson, Roger C.

Gilfillan, Michael
Kootenay Nuclear Study Group

Greeves, John T.
U.S. Nuclear Regulatory Commission

Gregoire, Christine O.
Washington Department of Ecology

Grove, Laurel Kay
Hammond, Dick

Hammond, Frank
Sierra Club, Cascade Chapter

Harrah, Barbara
Haymaker, Alton
Hellewell, H. Dale

Hendler, The Honorable Ed
Pasco City Council

Isaacson, The Honorable Raymond E.
f iton County Commissioner

Johnson
Jones, Bill
Lanc . Tom

Larson, Richard L.
Washington Department of Transportation

9.9

L033

LO06

Ex05
L004
L048

LO09

L042

LO51
Tr-R43
Ex16, Tr-Sed8

L029
LO01B, Ex06, Tr-R17
Lo11
L034

x11, Tr-R53

L023
Tr-P47
LO36
Lo08
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Leaumont, Richard J.

Lower Columbia Basin Audubon Society

Leaumont, Richard J.

Columbia River Conservation League

Lee, Roné 1 A.

U.S. Environmental Protection Agency,

Region 10
Lewis, Milton
Mahaffey, Brendon
Maloney, Kathleen
Marsau, Beth D.
McGreer, Ruth
McGreer, T. H.

Newton, Ac e
League of Women Voters of Oregon

Odom, Martha
Oleksiak, JoAnn

Oliver, The Honorable Claude
Benton County Treasurer

Olnev, Ray
' (ima Indian Nation

Orton, Ora e and Fioyd
Potts, Theresa

Poynor, The Honorable John
Richlar City Council

Richards, Alan
Richardson, Barbara

Ripfel, Hans C. F.
Tri-Cities Technical Council

9.10

LO39

L040

L049

Tr-R45
Tr-Seb5
Tr-P52

LO17

Tr-P22

L041, Tr-P20
L032

Tr-P39
Tr-P36
Ex09, Tr-R29

" 45

Lo12
Lo27
Lo22

L028
L026
L035
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Rogers, Gordon

Rosalie, Eugene
Northwest Environmental Advocates

Rowland, Lantz
Sawyer, June A.

Silver, Dan
Washington State Governor’s Office

Skeate, Dennis D.
Benton County Management Team

Stewart-Smith, David
Oregon Department of Energy

Stoffel(s), Jim
Sumner, Beulah L.

Sutherland, The Honorable Dean
Washington State Senate

Szulinski, M. J.

Thomas, Jacob E.

Washington Historic Preservation Officer

Thomas, Jim
Hanford Education Action League

Weitzman, Hale
Wieman, Mary R.

Wvnn, Tom
..rail and District Environmental [’

Young, J. R.

Zepeda, Barbara
Washington Democratic Council

Tr-R24
Tr-P16

L030
LO07
Tr-Sel$s

LO13

Ex12, Ex13, Tr-P24

Ex08, Tr-R27
LO16
LO52

L014, LO15
LOOS

L018, Ex11, Tr-Splé

Ex14
Ex12, Tr-Sp22

Y
“work

L003
Ex15, Tr-Se24



Respi ;es to Com 1ts; Comments and Responses

9.2 DECOMMISSIONING A ) HISTORIC PRESERVATION PREFERENCES

Comments expressing a preference for one decommissioning alternative
over another and comments expressing a preference for historic preservation of
the B Re :tor are listed in Sections 9.2.1 and 9.2.2 by letter number, exhibit
number, or transcript page number.

9.2.1 Deco——*ssioning Alternatives

No Action: LO15, Ex05, Ex06, Tr-R44.

Immediate One-Piece Removal: LO06, LO10, LOl2, LOl18, LO19, L020, LO21,
L026, LO27, L028, L029, LO30, LO32, L036, LO37, LO39, L040, L042, LO43, LO44,
L045, L047, L048, LO053, Exl12, Ex13, Ex16, Tr-Pl6, Tr-P37, Tr-Se52, Tr-Seb6,
Tr-Se63, Tr-Se6bs.

Safe Storage Followed by Deferred One-Piece Removal: L041.
Safe Storage Fo' wed by Deferred Dismantlement: None.

In Situ Decommissioning: L007, LOll, LO17, LO31, LO35, Tr-R25.
Other: Ex14.

9.2.2 Historic Pre~~=~*4-- ~£ P Rpeactor

Do not preserve B Reactor as an historic site: L019, L020, L021, LO28,
L036, Ex12, Tr-P17, Tr-P37, Tr-P46.

Preserve B Reactor in | 1aice: L00S5, LO14, )22, LO25, LO33, LO34, LO35,
L038, L0O53, Ex05, Ex07, Ex08.

Preserve B Reactor by recordation: L0007, L0O30, LO31, LO42, ExlO,
Tr-R26.

9.3 COMMENTS AND RESPONSES

References in this section to page numbers, sections, and chapters are
to | jes, sections, and chapters in the DEIS.

LO01A-CO01. The EIS should address mineral and energy resources, such as
petroleum and methane, that may exist at the Site and the environmental
effects that may result from their exploration or extraction.
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R. The existence of lTarge-scale mineral, petroleum, or methane resources
beneath the Hanford Site has not yet been demonstrated. Large-scale explora-
tion or extraction of resources discovered in the future would be the subject
of another EIS.

LO01A-C02. The EIS should discuss ground-water contamination resulting from
deep drilling in search of hydrocarbon (primarily methane) resources.

R. Potential ground-water contamination resulting from deep drilling for
hydrocarbons would be the subject of another EIS. Potential ground-water
contamination resulting from the presence of surplus reactor decommissioning
wastes is discussed in Section 5.7. '

L003-C01. The estimated natural background dose in t| DEIS of 300 milli-
rem/year per person is too large.

As stated in Section 4.4.3 of the DEIS, the sourt of this information is
the report entitled Environmental Monitoring at Hanfor- £-- 1n07  DNL-6464,
which relied on the 1987 National Council on Radiation Protection and Measure-
ments report, "-—i-“1q Radiation Exposure of th- "opulation of the Unit~~
States. The latter report includes an exposure of 200 millirem/year per
person from radon gas and its daughters, in addition to the approximately
100 millirem/year from other natural sources.

L003-C02. 1e flood damage caused by a break in Grand Coulee Dam would not be
as catastrophic as a break in Mica Dam, which would release much more water
and result in higher flood elevations and longer flood time.

R. of i ion of as° ~ re :tor in the Columbia River result-
ing fr« a sever flood ; discusst Section 5.7.3 of the DEIS. The impact
of immersion of all eight reactors would be approximately eight times the
impact of immersion of a single reactor. This is the maximum impact from
flooding related to decommissioning. The maximum impact is independent of
flood times and elevations.

L003-C03. Cost tables in Chapter 3 contain too many significant figures.
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R. This assumption was made in order to terminate costs at some point and in

order to be consistent with DOE Order 5820.2A and with EPA guidance in

40 C! 191.14. These documents contemplate loss of institutional control

after 100 years following disposal of the waste (see Chapter 3). As noted in
8 DEIS, the DOE does not intend to abandon the Site and will maintain insti-

tutional controls as long as they are necessary. Also see response to

L010-COl.

L003-C09. It would be helpful to know if the actual doses would be less or
greater than those shown in Table 1.2.

R. The dose calculations are meant to be conservative (Appendix G). There-
fore, the actual doses should not exceed the calculated doses shown in
Table 1.2.

003-C10. (1) Does the population dose in Table 1.2 include the maximum well
dose and any accident doses? (2) What is the significance of the well dose?
Why single out the well dose and not talk about the other, much larger doses
shown in Table 1.2? (3) How many wells would be drilled?

R. (1) No. The accident and well doses are doses to individuals rather than
to populations. (2) The well dose is an individual dose from one well and
would be delivered to very few persons. The "much Targer" doses shown in
Table 1.2 are population doses and represent small individual doses summed
over large populations. (3) The number of wells is immaterial because the
dose calculation is based on all of the contaminated water being withdrawn by
a single well (Section G.1.3.1).

L003-C11. DOE should let each comme: :r know what the r¢ jonse w. to ich
comment.

In this FEIS, DOE is responding to each comment on the DEIS. DOE will
send a copy of the FEIS to each commenter.

L004-C01. Nuclear waste should be broken up into particles that will sink to
great depths when dispersed over large areas of the ocean.

R. While ocean disposal of radioactive wastes is permitted under certain con-
ditions under the Marine Protection, Research, and Sanctuaries Act, the United
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L006-C03. What is the basis for the cost estimate?

R. ~ : cost estimates were made by different persons . irms familiar with
the tasks involved, as exp’ ned in Chapter 3.

008-C01. The transport and hauling of all materials on state highways must
comply with regulations and guidelines pertaining to safe transportation of
those materials.

R. DOE does not contemplate the offsite shipment of any decommissioning
wastes on public highways. However, should this occur, transportation regu-
Tations will be met, as noted in Section 6.5 of the DEIS.

109-C01. The definition of decommissioning used in the DEIS, :tion 2.0,
"to isolate securely any remaining radioactivity in a manner that will reduce
environmental impacts to an acceptable level," is different from NRC's in
10 CFR 50.2, in which it is indicate that decommissioning means to "reduce
residual radioactivity to a level that permits release of the property for
unrestricted use and termination of license." No definition is given as to
what constitutes acceptable radiocactive Tevels.

R. The definition in Section 2.0 should have been the same as the definition
in Section 1.2, specifically: "The purpose of decommissioning is to isolate
any remaining radioactive or hazardous wastes in a manner that will minimize
environmental impacts, especially potential health and safety impacts on the
pt lic." At the present time, DOE does not intend to release the Site for
unrestricted use, only for other DOE use as noted in Section 1.5.10. Proce-
dures for determining "aci itable" residual radioactivity levels for release
of properties are defined in DOE 5400.5, should they be required. The DOE
reactors are not licensed by the Nuclear Regulatory Commission ( C). The EPA
is proceeding with a rulemi ing (40 CFR 194) that is intended to establish
guidelines for "Radiation Protection Criteria for Cleanup of Land and Facili-
ties Contaminated with Residual Radioactive Materials." DOE will revise its
procedures as appropriate and implement the EPA regulations as guidelines,
when they are promulgated. Also see response to L0O10-COl.

L009-C02. Information is not given in"the EIS as to the basis for the use of
75 years for the safe-storage period. Note that the NRC limits the
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safe-storage period in 10 CFR 50.82(b)(1) to 60 years unless a longer period
is needed to protect public health and safety. Factors to be considered in
extending the safe-storage period include the unavailability of waste disposal
capacity and other site-specific factors such as the presence of other nuclear
facil  ies at the Site.

R. The 75-year safe-storage period is intended to allow decay of cobalt-60
and cesium-137 in order to reduce worker dose. A different storage period
could be chosen. Unavailability of disposal capacity and the presence of
other onsite nuclear facilities are not factors in the choice. See also
_response to LO10-C(

L009-C03. On page 3.2 it is indicated that the reactor is put into safe
storage by securing all "smearable" radioactive contamination in the
facilities. However, information is not given as to what type of smearable
contamination is present in the reactors at this time.

R. This statement was intended to indicate ' at each reactor would be sur-
veyed again for surface contamination from spills and releases in order to

st | the contamination from possible air suspension during the safe-storage
period. Specific information on existing smearable contamination is given in
the letter report by R. A. Winship, "Radiation and Smear Survey Data,"”
referenced in Appendix A.

L009-C04. NRC regulations do not permit "no action."

"No action" is included in the EIS as an alternative in order to satisfy
the regulations of the Council on Environmental Quality (CEQ) implementing the
National Environmental Policy Act in 40 CFR 1502.14(c) that require the inclu-
sion of the no action alternative.

L009-C05. A detailed characterization of remaining radionuclides would be
necessary for in situ decommissioning.

R. A detailed characterization of the radioactive inventory is given in the
Miller and Steffes (1987) report and is summarized in Appendix A.

L009-C06. No information is given on costs, activities, or radiation doses
after 100 years.
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R. The analyses of activities and costs do not extend past 100 years in order
to be consistent with EPA guidance in 40 CFR 191 (Section 3.0). The analyses
could be extended to any desired time. Long-term doses from radionuclide
migration are given to 10,000 years.

L010-C01. Hanford should | cleaned up in 30 years. The site should be
released to the public.

.dirty years presumably refers to the milestone in the Tri-Party Agreement
among the DOE, the EPA, and the WDOE for the cleanup of the Hanford Site under
CERCLA and RCRA. The Tri-Party Agreement specifically recognizes that certain
activities related to decontamination and decommissioning iy be subject to
RCRA, and when those activities result in the generation of hazardous wastes,
the treatment, storage, and disposal of those wastes will be subject to the
Agreement. The safe-storage period of 75 years is based on an adequate time
for decay of cobalt-60 (and partial decay of cesium-137), in order to reduce
occupational radiation dose. For either of the safe-storage alternatives, the
safe-storage period could be shortened or modified in order to make decommis-
sioning consistent with time frames in the Tri-Party Agreement.

The broader issues of shoreline and land use planning are outside the scope of
this EIS, except to note that Public Law 100-605, the Hanford Rear Study Act,
provides for a study of the I iford Reach of the Columbia River that will
result in recommendations as to the future use and designation of the Hanford
Reach. The reactor buildings are only a very small part of the 100 Areas.

The 1t Areas, which include approximately 27 "operable units," will require
(ter ve inve :igation and remedi :.ion pursuant to the Tri-Party Agreement.
Shoreline and land use planning will be a consideration in performing these

inve: igations and remedial and cor :tive actions.

However, even though DOE has stated in the past that it intends to maintain
institutional control of the Hanford Site in perpetuity and intends to do so
for areas where radioactive materials are disposed of or where they are left
in place above unrestricted release limits, it is possible that some other
portions of the Site could be released for public or private use. This pos-
sibility is being consider | by DOE as part of its responsibilities under
CERCLA. DOE has formed the Hanford Future Site Use Working Group (organizing
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and hazardous waste volumes. Similarly, some radionuclides can be transmuted
into stable nuciides by neutron irradiation, but not without worker exposure
to radiation and further generation of waste.

L017-C01. The reactors should be decommissioned by in situ decommissioning
fol »wing a 75-year safe-storage period.

R. While not evaluated s/ :ifically in the DEIS, the costs and impacts of
this ¢ ternative can be easily derived from the costs and impacts of safe
storage (no action) for 75 years and in situ decommissioning. This alter-
native was not considered in the DEIS since the safe-storage period would
result increased costs without significantly simplifying in situ
decommissioning.

L018-C01. Leaving the reactors in their present location and burying them
under a mound of dirt and gravel (and under an engineered barr -) is not a
demonstrated technology. The EIS does not offer an estimate of how long the
"engineered barrier" might last.

R. As stated in Appendix H of the DEIS, the engineered barrier is not yet
proveﬁ for the Hanford Site and will require at least 5 years of experimental
work to demonstrate barrier performance. However, the design of the barrier
is intended to provide long-term (10,000-year) protection from water infiltra-
tion and from inadvertent intrusion. In the event of failure of the engine-
ered barrier in either the 100 or 200 Areas, the long-term impacts are no
greater than those of no action.

L018-C02. Hanford should be cleaned up within 30 years and the land restored

to public use.
R. St response to L010-COl.

L018-Cl . Immediate one-piece removal requires the least amount of land to be
barred from public access (see page 5.34).

R. As stated in Section 1.5.10 of the DEIS, DOE would restore the land to
other DOE use, not to public act ;s (see also response to L010-CO01).
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L018-t 4. DOE, EPA, and the State of Washington should develop a Tand use
plan for the Hanford Site. The future use (and ownership) of the Hanford Site
should be decided by the citizens of Washington and by the i fected native
American Indian tribes.

R. See response to L010-COl.

L018-C05. Decommissioning should start with the reactor that has the Towest
radiological inventory and proceed in order of increasing inventory.

R. The order of decommissioning will be decided on the basis of detailed:
engineering studies, which will include consideration of the inventories.

L018-C06. On page 3.27, there is an error in Table 3.7. The third "Deferred
Removal" total for the DR Reactor is an error and should read $7,485.82.

R. The error is in the D Reactor column and should read $7,448.82 instead of
$74,485.82. In any event, the costs have been re-estimated in- 1990 dollars in
Appendix K.

L018-C07. There should be an explanation that the removal costs for deferred
one-piece removal will probably be higher than those same costs for immediate
one-piece removal due to inflation.

R. Costs were given in the DEIS in 1986 dollars for all alternatives without
regard to the time period during which each activity might take place. This
was done for comparison purposes. Future costs ay vary with inflation,
de..ation, and changing © :hnology. Costs are presented in Appendix K in 1990
dol ars.

L018-C08. The EIS does not provide an estimate of how long the engineered
barrier will withstand erosion.

R. See respon: to L018-COl.

L018-C09. On'page 5.3, DOE does not consider the possible breach of a con-
tamination control envelope as an accident scenario.

R. The second accident (second bullet) on page 5.4 includes loss of the con-
tamination control envelope (see Section 5.5.1.1).
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L018-C10. Accident calculations on page 5.6 should have been done using the
KE Reactor rather than the F Reactor (which was chosen because it is closer to
the population center); the KE Reactor inventory is larger than the F Reactor
inventory.

The KE Reactor inventory (in the F Reactor Tocation) actually was used for
these calculations in order to provide the most conservative (highest impact)
accident evaluation.

L018-Cll. The accident calculations on pages 5.9-10 do not contain enough
detail. There should be a description of the basic assumptions used in calcu-
lating the dose estimates, i well as a numerical expression of the range of
uncertainty associated with the estimates.

R. The KE Reactor inventory in the F Reactor location was used for these
calculations. Equations are presented in Appendix E. Uncertainties in the
dose calculations arise from uncertainties in the source terms, meteorological

-conditions, transport models, and other assumptions. Note, for example, that

the season in which the accident occurs makes a 40-fold difference in the dose
to the maximally exposed individual and a 30-fold difference in the population
dose in Table 5.1. These differences alone overshadow a difference in source

terms between, say, KE Reactor and F Reactor.

L018-C12. DOE should consider the possibility that future users of the
Hanford Site might not be able to comprehend warnings against intrusion.

R. Radiological impacts from both deliberate (ignoring the warnings) and
inadvertent intrusion are discussed in Appendix G.

L018-C13. The DEIS does not state from which date the 100-year period of
institutional control will be calculated.

R. For cost and dose calculations, the 100-year period begins in 1990.
L .9-C01. The N Reactor should be included in the decommissioning plans.

R. .As stated in the notice of intent to prepare this EIS, the N Reactor is
outside the scope of this EIS. The N Reactor is not now available for decom-
missioning. However, at an appropriate time, the N Reactor will be decom-
missioned and appropriate NEPA documentation will be prepa |I.
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L020-C01. The N Reactor should be included in the decommissioning plans.
R. See response to L019-CO01.
L021-C01. The N Reactor should be included in the decommissioning plans.
R. See response to L019-COl.

| 22-C01. B Reactor should be preserved intact at its present location and
made accessible to the public.

R. See response to L005-COl.

L026-C01. The Hi ford Site should be returned to public use, including to
individuals and Native American tribes who originally surrendered the land.

R. See responses to L010-COl and to L045-COl.

L027-C01. The Hanford Site should be cleaned up within 30 years and as much
land as possibie returned to public access.

R. See response to LO10-COIl.
L028-C01. N Reactor should also be decommissioned.
R. See response to L019-COI.

L030-C01. DOE should establish an irrevocable trust fund for the safe storage
and extensive recordation of B Reactor for 75 years followed by one-piece
removal.

R. See response to L005-CO01 a1 L006-C02.

L031-C01. B Reactor should be preserved as a model, including the water
treatment plant, in the Hanford Science Center.

R. See response to L005-CO1.

L032-C01. What about the possibility of old radioactive fuel (storage basin)
leaks under reactors other than KE?

R. The water level in these storage basins was always carefully monitored.
While the possibility of a leak exists in any system containing water, the
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observed water loss in the other fuel storage basins was consistent with cal-
culated evaporation losses. Cleanup studies under the Tri-Party Agreement
should identify contaminants that may have been released from other basins.

L032-C02. What about the possibility of erosion?

R. The impact of immersion of a reactor in the Columbia River caused by
erosion under the reactor is discussed in Section 5.7.3 of the DEIS.

L032-C03. Insufficient data are presented on the movement of Hanford ground
water toward the water table and toward the Columbia River.

R. There is a very active effort to better characterize and understand
ground-water movement, both vertical and horizontai, at the Hanford Site.
Some of this work is ongoing through the site-wide ground-water monitoring
program conducted by the Pacific Northwest Laboratory. This work will be
expanded in order to carry out the terms of the Tri-Party Agreement. For the
DEIS, the best available ground-water movement data were used in calculating
impacts.

"733-C01. The B Reactor shoul be preserved intact at its present location
and made accessible to the public.

R. See response to L005-COl.

L034-C01. The B Reactor should be preserved intact at its present location
and made accessible to the public.

R. See response to L005-COI.

L035-C01. The B Reactor should be treated separately from t! other reactors.
Specifically, "continue present action”" could be applied to =~ Reactor with the
objective that public access and tours could be assured, consistent with
safety requirements. If this option could not be allowed, alternative means
should be provided for commemorating the reactor such as extensive recordation
of written and photographic materials, a kiosk with displays of visual aids at
the Vernita Rest Area, an obelisk at a point along Highway 240 from which the
reactor site is visible, or a reconstruction of at ieast the reactor control
room. -

R. See response to L005-COI.
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L036-C01. The 100 Areas should be returned to the public domain. If that is
not possible, then a nonnuclear use of the Site should be established such as
power generation utilizing solar energy, wind, and/or fermented agricultural
waste.

R. See response to L010-CO1.

L038-( |. The B Reactor should be preserved intact at its present location
and made accessible to the public.

R. See response to L00S5-CO1.

LO¢ -CO01. The FEIS should show the number of people involved versus estimated
illnes: i within the site and external to it for each of the rive alternatives
for the first 100 years, estimated illnesses for the same people for the same
time period if Hanford did not exist, and the estimated illnesses for the
remaining 9,900 years.

R. These numbers either appear in the DEIS or may be calculated from infor-
mation presented in the DEIS, as follows. The number of persons within 80 km
of Hanford is 340,000 (page 4.34). These persons receive approximately
100,000 person-rem annually from natural background radiation (page 5.39), or
10,000,000 person-rem over 100 years. This 100-year population dose corres-
ponds to 1,000 to 10,000 health effects (page F.13). The maximum dose from
decommissioning in the first 100 years to the same group is the worker dose of
532 person-rem for the safe storage followed by deferred dismantlement alter-
native (there + no other population doses in the first 100 years). This
population dose corresponds to a range of 0.05 to 0.5 health effects. Long-
term health effects oo * 10,000 years are presented in Section 5.7.1.3.

L041-C02. Use of the term "no action" is confusing.

R. Evaluation of "no action" is required by the regulations of the Council on
Environmental Quality. No action usually means not to carry out the proposed
action. The propose action in this case is decommissioning. No action,
therefore, means either to do nothing further or to continue what is now being
done. Bo' "no action" scenarios are discussed in this EIS.
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L041-C03. Future cost§ should take into account inflation and the future
value of money.

R. Inflation and the future value of money were not included in order to
avoid unnecessary confusion and speculation.

L041-C04. Why is no ground-water monitoring included under "continue present
action” in Table 1.2?

R. "Continue present action" is the no action alternative required by the
Council on Environmental Quality regulations. No action does not include any
monitoring wells drilled especially for this alternative. There are, however,
existing monitoring wells in the vicinity of each reactor that are and will
continue to be sampled and tested regularly under the Hanford Site Monitoring
Program. Also, DOE has an active surveillance and maintenance program to
ensure the physical integrity of the reactors. These monitoring, surveil-
lance, and maintenance programs are part of the continue present action
alternative.

L041-C05. People outside the scientific realm may be confused by "rem/yr,"
whereas in later chapters dosage is given in "mrem/yr." Consistency is
recommended.

R. Definitions of the numerical prefixes are given in Chapter 8. One rem is
equal to 1,000 mrem.

L041-C06. The use of the word "conservative" in Table 5.3 is unfortunate.
Such usage is not covered in most dictionaries and ceri inly not in politics.

R. "Conservative" is defined in Chapter 8. For the purpose of the EIS, it
refers to assumptions or choices that tend to ove :stii :e rather than under-
estimate impacts.

L041-C07. Add the definition of "smear” or "smearable." Add the definitions
of "stochastic" and "stochastic dose equivalent" as used in Section E.1.4.

R. Smearable means removable by wiping. In Section E.1.4, the phrases
"stochastic dose limit" and "stochastic effective dose equivalent” are used.
The first phrase should read "dose 1imit for stochastic effects," and the
second should read "{stochastic) dose equivalent limit." "Stochastic” m 1s
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that the probability of occurrence is proportional to dose. "Stochastic
effects" are malignant and hereditary diseases for which the probability of an
effect occurring, rather than its severity, is regarded as a function of dose
without threshold.

| 41-C08. Intruder st 1arios in Section E.3.4.1 defy the imagination.

R. Intruder sci arios are included in order to show impacts on unsuspecting

individuals if institutional control is somehow lost. Although these are not

high-probability events, the scenarios are consistent with those used by the
C to estimate doses to intruders.

L041-C09. The flow rate of 1e Columbia River of 1 x 10* liters per year on
page E.38 is an obvious error.

R. The flow rate should be 1 x 10! liters per year.

LI -C10. A note of explanation should be added to Table 1.2 showing the
population dose for the first 100 years.

The population dose (with the exception of worker dose) for the first
100 years for all alte! itives is zero.

L042-C01. The in situ decommissioning and safe-storage alternatives may be
severely impacted by RCRA regulations and the Washington State Dangerous Waste
Regulations. The FEIS should more clearly identify and evaluate the potential
regulatory requirements for these alternatives.

R. It is not yet clear that RCRA (or CERCLA) specifically applies to the
rcommissioning of the surplus production reactors or that a R A& permit will
be required. In order to fall under the purview of RCRA or the Washington
State Hazardous Waste Management Act (HWMA), a substance must either be a
listed waste or exhibit one of four hazardous characteristics (ignitable,
corrosive, reactive, or toxic). The only substance in the reactors that might
qualify as hazardous under RCRA is lead. Lead is not a listed waste, but
would be a charac' ‘istic waste if it fails the Toxicity Characteristic
Leaching Procedure (TCLP). The TCLP measures the concentration of hazardous
constituents in solution following dissolution of particles of the waste
sample in a low pH extraction fluid. There is no low | source at or near the
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reactors, the pH of the soils is approximately 8.0, and the lead in the
reactors is in large pieces (not small particles). Thus, even if it is
determined that RCRA applies to the lead in the surplus production reactors,
the lead may qualify for delisting.

EPA’s land disposal restrictions (40 CFR 268) permit the land disposal of
radioactive lead following encapsulation of the lead in a protective material
that is intended to substantially reduce the surface exposure to potential
leaching media.

It is not clear that while the reactors are being maintained in a safe-storage
condition, the reactor materials would be classified as waste. The lead is
firmly held in the thermal shields, inside the reactor block, above ground,
dry, and not subject to dissolution or other release. The irradiated le is
part of the reactor block structure. Also, the enclosed buildings have never
been used for the treatment, storage, or disposal of hazardous waste. The
circumstances are unique in considering the applicability of RCRA and the
Washington State Dangerous Waste Reqgulations. (Lead could be considered an
extremely hazardous waste under the State’s regulations.) For these reasons,
the DEIS does not include any RCRA enhancements during the safe-storage
period, and none are added in the FEIS.

For all decommissioning alternatives, the DEIS includes conceptual designs and
cost estimates for ground-water monitoring, liner/leachate collection systems
(except for in situ decommissioning), intruder warning markers, and engineered
barriers (Chapter 3). The liner/leachate collection system is omitted from
the in situ alternative because of the difficulty of constructing such a bar-
rier under the reactors, and also because of the lack of efficacy of such a
system. This lack of efficacy arises because release of the lead is expected
to occur over a much longer period of time than is contemplated in the RCRA
reguiations for the Tiner/leachate collection system to function. The other
systems are intended to meet the requirements of RCRA or CERCLA to mitigate
the short-term and long-te potential for contamination migration into the
ground water or the Columbia River.
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required. These alternatives should be reanalyzed to ensure that the appro-
priate ground-water monitoring programs are planned for and implemented over
the possible 96-year safe-storage period.

See response to L042-C01. At the present time, DOE has an extensive pro-
g1 1 of monitoring, surveillance, and maintenance of the reactor facilities to
ensure that there are no radiological or chemical releases to the environment.
There are ground-water monitoring wells located in each of the 100 Areas as
well as throughout the Hanford Site. Also, the lead in the reactors is dry,
above ground, and not subject to leaching. Therefore, addition of a special
ground-water monitoring system for safe storage would be both costly and
redundant.

L042-C05. Should the B Reactor be nominated and eventually listed on the
National Register of Historic Places, the EIS would need to evaluate a com-
bination of alternatives, such as removal of the remaining seven reactors

while decontaminating B Reactor. These discussions should be included in the
FEIS.

R. See response to L005-CO1.

L042-C06. The text on page 1.7 should clarify that irradiated lead is a mixed
radioactive waste subject to regulation.

R. Irradiated lead, as a waste, would be a mixed hazardous radioactive waste
if it fails the TCLP. The lead would be subject to regulation under RCRA and
the radioactive impurities would be subject to regulation under the Atomic
Energy Act of 1954 (see response to L042-CO1).

L042-__'. Thert ~ e: insion d contraction plus past removal of metal chan-
nel Tiners resulted in powde' 1 graphite (pages 1.22 and 5.4). Would graphite
powders support combustion?

R. No. See Section 5.1.2.2 of the DEIS.

L042-C08. Columbia River flow alteration could be caused by factors in addi-
tion to climatic changes (page 3.57). The FEIS should describe erosion and
accretion processes that could change the river channel and lead to immersion
of the reactors.
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distribution of earthquakes deeper than 8 km do not exhibit an obvious rela-
tionship to known folds or faults. See Section 5.7.3 for impacts of seismic
events.

t2-C12. Current monitoring programs for leaking tanks are not refined
enough to determine, with any degree of certainty, that leaks from waste tanks
have or have not resulted in radiation exposure to the public (page 4.23).

R. Radiation monitoring programs at Hanford are not designed to establish a
direct connection between any specific source and members of the public.
Annual doses to members of the public are determined on the basis of measured
releases, measured concentrations in air, soil, and water, measured dose rates
at = ected onsite and offsite locations, and on pathway analyses.

L042-C13. Have any of the well systems on the Hanford Site used for drinking
water ever exceeded radiological drinking-water standards? If so, how did
they come ir ) compliance (page 4.25)?

R. Radiological drinking water standards apply, strictly from a regulatory
standpoint, to water supplied by "community" drinking water systems. No com-
munity drinking water systems exist on the Hanford Site. However, in 1985,
the average concentration of tritium in ground water used for drinking water
at the FFTF was 22,000 picocuries per liter. The drinking water standard is

4 millirem per year; and an annual average drinking water concentration of
20,000 picocuries per liter of tritium is assumed to produce a total body dose
of 4 millirem per yer (40 CFR 141.16). The average concentrations of tritium
in 1986, 1987, and 1988 in a new, deeper replacement well drilled for drinking
water Irposes were 8,500, 4,1.., a1 8,500 picocur' ; per 1i‘ ', respectively
(R. E. Jac sh and R. W. Bryce, editors, Ha-“-~* “**- "=~ir~~~e  _| ort ©--
Caler--—-_Year 1988, Pacific Northwest Laboratory, PNL-6825, May 1989).

L042-C14. The FEIS should explain how decisions could be influenced because
RCRA applies to the hazardous component of radioactive mixed waste but not to
the radioactive component of radioactive mixed waste (page 6.4).

R. This distinction does not affect the selection of the preferred alter-
native; it only affects the actions that the agency must take after an
alternative is selected.
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bomb at the end of Worlid War II. In view of its historic significance, the
future interpretive value of the B Reactor should be preserved, if it is
technically, environmentally, and economically feasible. Varying degrees of
interpretive value could be preserved by maintaining part of the facility in
its present condition, construction of a replica at the site, displaying the
control room at the Hanford Science Center or the Smithsonian Institution, or
by providing extensive photographs and records at one of the sites. The FEIS
should evaluate the environmental, cost, scientific heritage, and cultural
impacts of each option listed above. Evaluations should address public acces-
sibility and the ability to illustrate unique construction and operational
achievements. Incremental costs associated with maintaining and monitoring

2 the B Reactor in place while the other seven reactor blocks are moved to the
-. 200-West Area should be included in the FEIS. Of course, the historic regis-

ter decision must not compromise protection of public health, safety, and the
environment.

R. See response to L005-COl.

L042-C20. The Washington State Shoreline Management Act (RCW 90.58) states
that it is the policy of the state to provide for management of its shorelines
by planning for and fostering all reasonable and appropriate uses. Although
the DEIS assumes a time period of 100 years for active institutional control--

" with an intention to maintain institutional control of the site in perpe-

tuity--there is no discussion about allowing reasonable and appropriate public
use of the shoreline. Decommissioning of the reactors will remove a signifi-
cant roadblock to opening major sections of the Hanford Reach shoreline to the
public. If the reach is designated as a part of the National Wild . | Scenic
Rivers System, that portion of the river will remain open for boating and
fishing but not for shoreline uses. Protection of historic, archaeological,
and cultural properties together with yet-to-be-decommissioned sites would
preclude opening of the entire Hanford Reach. However, the FEIS should
articulate a federal policy of shoreline use during the period of institu-
tional control. A phased approach would allow the public reasonable and
appropriate use of the shoreline.

R. See response to L010-COl.
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R. DOE has a cultural resources plan in place (Hanford Cultural Resources
Management "an, PNL-6942, June 1989) ti . was established to preserve and
protect cultural resources. The plan applies to all new construction, decon-
tamination and decommissioning, and CERCLA remediation. It is DOE’s policy to
ensure that tribal participation takes place during cultural resource survey
work. This policy is carried out by the Site Management Division of - : DOE-
Richland Operations Office.

L045-C04. The Hanford Reach of the Columbia River is exceptionally signifi-
cant to the Yakima Nation, in terms of the fishery, cultural and natural
resource sites, and religious areas. The DOE must fully consider the impacts
of its proposed actions on these resources when developing the FEIS.

R. See response to L045-C03.

L045-C05. The Yakima Indian Nation supports the goals of restoring the
Hanford land.

R. See response to L010-COl.

L045-C06. There is no doubt that the B Reactor is a significant historic
site, but consideration of its protection should be weighed in the context of
preservation of a record of thousands of years of human habitation and devel-
opment in the same area. The DOE should place greater emphasis on preserving
Indian cultural resources in the development of the FEIS.

R. See responses to L050-COl1, LO10-COl, and L045-C03.

L045-C07. As the envirom 1tal restoration of the land along the Columbia
River goes forward, the federal gover nt should consider means of returning
access and use of this area to the Yakima Indian Nation, which maintains
property rights at Hanford.

R. See responses to L010-CO1 and L045-C03.

L045-C08. Many of the major federal environmental laws, including the Clean
Water Act, Safe Drinking Water Act, and CERCLA, have been amended by Congress
to specifically recognize the authority of Indian tribes to regulate the
environment on tribal lands. This authority may extend off-reservation to
ceded lands. The DOE should recognize in the FEIS that treaty rights and
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tribal jurisdiction are included in the statutory and regulatory requirements
that apply to decommissioning the surplus production reactors.

R. The DOE is fully committed to meeting all tribal legal rights during the
planning, engineering,. and decommissioning of the Hanford surplus reactors.
See response to L010-COl.

L045-C09. Section 1.6 of the summary should 1ist the National Historic Pre-
servation Act, the Archaeological Resources Protection Act, and the American
Indian Religious Freedom Act.

R. These acts are discussed briefly in Chapter 6. They were omitted from the
DEIS summary for brevity, but have now been added to Section 1.6 of the
Addendum.

L045-C10. The FEIS should explain how designation of the 100 Areas on the
CERCLA National Priorities List and the Tri-Party Agreement among DOE, EPA,
and Washington State will affect consideration of the DEIS alternatives and
implementation of the chosen alternative.

R. ie effect, if any, of these factors on final selection of the alter-
natives to be implemented will be discussed in DOE’s record of decision.
Implementation of the selected alternative ultimately will- depend upon timely
funding from Congress. See response to L042-Cl8.

L045-C11. Section 4.6.5, "Indian Tribes," should be placed under Section 6.0,
"Statutory and 2gulatory Requirements," with 1 equivalent change in the sum-
mary. Three specific changes should be made in this section. (1) Perhaps
one-third of the enrolled Yakima Indian Nation members live off the Yakima
Reservation. Thus the phrase on page 4.39, "who now live on nearby reserva-

tions," is incorrect and should be amended. (2) The sentence beginning at
the top of page 4.41, "As part of their treaty agreements...,” should be
replaced (for the Yakima Indian Nation) with the following language from the
Treaty of 1855 between the Yakima Indian Nation and the U.S. government: "The
exclusive right of taking fish in all streams, where running through or
bordering : id reservati is further secured to said confederated tribes and
bands of Indians, as also the right of taking fish at all usual and accustomed

places, in common wi  citizens of the Territory, and of erecting temporary
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buildings for curing them; together with the privilege of hunting, gathering
roots and berries, and pasturing their horses and cattle upon open and
unclaimed land." (3) The sentence on page 4.41 beginning "Consultation with
" should be replaced by "Consul-
tation with Indian religious leaders is required by law if the potential

Indian religious leaders may be necessary...

exists for abridgement of religious freedom, as set forth in the American
Indian Religious Freedom Act of 1978."

R. The factual changes are made in the Errata (Appendix N of e FEIS).
istoric preservation acts and the American Indian Religious Freedom Act are
added to the summary in Section 1.6 of the FEIS.

L048-C01. Any costs and health impacts that have already been incurred by the
mothballed reactors should be included in the FEIS.

R. The purpose of the EIS is to evaluate the proposed action and its alter-
natives. Therefore, cost and health impacts are estimated for proposed future
actions, not for past actions.

L048-C02. One-piece removal would permit releasing the 100 Areas to public
use.

R. See response to L010-COl.

L048-C03. The reactors should be removed in order of increasing radioactive
inventory.

R. The order of decommissioning will be decided on the basis of detailed
engineering studies, which will include consideration of inventories.

L049-C01. The regulatory discussions on pages 1.7, 5, 1d 6 relating to
CERCLA and RCRA need to be revised. ie FEIS needs to be consistent with and
reference the Tri-Party Agreement signed May 15, 1989.

R. See response to L042-C18.

L049-C02. On page 1.17, references need to be cited for all the information
under the "Geology of the Site" and "Hydrology of the Site" headings.

R. References were purposely omitted from the summary for brevity. They
appear in the corresponding sections in Chapter 6.
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and from higher bordering elev .ions. Basalt ridges west and south of the
Site do provide ground-water divides that act as site boundary conditions for
water movement.

L049-C06. Estimates of human health effects of radionuclides in the Columbia
River are very small (page 5.23). Would these same estimates apply to fish
and aquatic life and to those who consume them?

R. The estimates of human health effects include the effects of eating conta-
minated fish. No estimate of the effects of these low levels of radiation on
aquatic life was made for the purposes of this EIS, although concentrations of
radionuclides in fish are routinely measured (Section 4.4.3).

L049-C07. In the last paragraph on page 6.5, it is unclear why the in situ
decommissioning alternative would not need to include conceptual designs for
the disposal site barriers.

R. The in situ decommissioning alternative includes conceptual designs for
disposal site barriers, marker systems, and ground-water monitoring systems
but does not include liner/leachate collection systems (Appendix H).

L049-C08. In the second paragraph on page C.l, the phrase "years per meter"
should be "meters per -year."

R. The phrase "years per meter" was deliberately chosen to reflect the very
slow rate of downward movement of water through the vadose zone in the natural
Hanford environment.

L049-C09. The discussion of ground-water movement on page C.1 needs to be
expanded to include vertical movement of water upward into the Columbia River.

R. Hydrologic modeling is discussed in Section C.3 and is more fully dis-
cussed in the "*--"_Env’ ~mental Impact “*-*-—--t, Disposal of Hanford

Defense High-lLevel, ™ anic, and Tank Wastes, U.S. Department of Energy,
DOE/EIS-0113, December 1987.

L049-C10. Page C.7, paragraph 3. Additional explanations of the water levels
used for calibrating the model are needed here. What "coi iter routine"?
This is a steady-state model, so specifically, what water levels were cali-

brated to? pre-liquid waste disposal? time-averaged? present day? If they
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hydrology gradients are better known in the 200 Areas than in the 100 Areas
due to the influence of the Columbia River on the 100-Area hydrology."

This sentence refers to other material in the same paragraph and is
intended to explain why wells are arranged in a circular pattern around the
waste form in the 100 Areas and why more wells are placed downgradient than
upgradient of the waste form in the 200 Areas.

050-C{ . The Wanapum Band of Indians wishes to be informed about the method
of decommissioning selected by DOE because the Band has burial sites, relig-
ious sites, medicines, herbs, and roots on the Hanford Site.

R. The DOE intends to honor © s request.

051-C01. The discussion of historic preservation of B Reactor should be
clarified to explain exactly what inclusion in the National Register of
Historic Places means and to distinguish among the different names assigned to
different preservation statuses.

R. The National Register of Historic Places provides an authoritative 1ist or
guide to identify the nation’s cultural resources and to indicate what proper-
ties should be considered for protection from destruction or impairment. It
is designed to be administered as a planning tool. Federal agencies under-
taking a project that may affect a listed or eligible property must provide
the Advisory Council on Historic Preservation a reasonable opportunity to
comment, pursuant to Section 106 of the National Historic Preservation Act.
Procedures are outlined in 39 CFR 800.

Ex05-C01. A comparison table should be included of the five alternatives
versus the impacts of natural disasters such as flooding and earthquakes.

R. These impacts are covered in Section 5.7.3. A table was not thought
necessary by the authors.

Ex05-C02. The estimate of employees on DOE-related work, given in Sec-
tion 4.6.1, should be revised downward.

R. The number of employees on DOE-related projects in September 1989 was
approximately 12,600.
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for return to its previous use? In their deliberations, did they offer con-
sideration to assess the ultimate plan for future generations?

R. A discussion of the original planning for use of all or part of the
Hanford Site is outside the scope of this EIS.

Ex09-C03. What was the determination used in the amount of lands originally
condemned for the Hanford Reservation in Benton, Franklin, and Grant counties?
Is it planned by the federal government or yet to be determined that this por-
tion of land will be kept off of the tax rolls of Benton, Franklin, and Grant
counties indefinitely? What land set aside is necessary to address the envi-
ronmental impact containment of the eight surplus reactors?

R. Discussions of the amount of land originally condemned for the Hanford
Reservation and of the impact of retaining this land (thus kept off the tax
rolls) are outside the scope of this EIS. The land required for decommission-
ing purposes is discussed in . :tion 5.9.4.

ExG9-C04. Water allocation from the Columbia River for irrigation purposes
has been conducted for a number of years. The resource of water combined with
land grows crops in ready abundance throughout the world. Recognizing that
the Hanford Reservation was created in the middle of a vast agricultural
plain, has the DOE considered the need to reserve water rights for future
irrigation needs of the Hanford lands now held in its trust? If not, why not?

R. A discussion of consideration given to the need to reserve water rights
for iture irrigation of Hanford lands is outside the scope of this EIS.

Ex09-C05. With t! original Hanford national mission now significantly

d¢ “ining, is DOE considering a future community impact plan? Does the DOE
have any comparable environmental impact cons: :ration plans for deactivation
of any comparable facilities?

R. A discussion of future community impact planning, except for the action
proposed in this EIS, is outside the scope of this EIS. See response to
L0l0-COl.

Ex09-C06. Land-use planning and socioeconomic impact need much more attention
and emphasis than given in the DEIS.
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R. See response to L010-COl. Socioeconomic impact of the action proposed in
this EIS is covered in Section 5.8.

Ex10-C01. Alternative propo: I|s should be consic -ed in support of = e nomin-
ation of B Reactor as a National Historic Landmark. Specific items that
should be considered include an obelisk or information kiosks located at the
Vernita Bri je rest area, enhancement of the B Reactor display currently
located at the Hanford Science Center with a videotape, and access to the
existing control room, either at the existing site or elsewhere.

R. ! : response to L005-CO1l.

Ex11-C0l1. Land-use planning in the DEIS is inadequate and requires further
consideration. Specifically, land that has not been adversely affected by
radiocactivity should be evaluated for return to productive agricultural use,
including provisions for irrigation water systems that will deliver water to
areas such as Cold Creek Valley adjacent to Highway 240. econsideration of
the economic value of the Arid Lands Ecology Reserve should be included. If
there is justification for keeping this Tand out of productive agriculture,
consideration must be given to providing payment in lieu of taxes to units of
local gove nment, so that the adverse economic impact that now exists can be
rectified.

R. See response to L010-CO1.

x12-C01. N Reactor sh( Id be decommissioned a _ with eight surplus
production reactors.

R. Decommissioning of N Reactor is outside the scope of this EIS. At an
appropriate time, N Reac > will be decommissioned and appropriate NEPA
ycumentation will be prepared.

Ex12-C02. There should be some way in which the radionuclide tritium can be
salvaged to preserve the usefulness of existing nuclear weapons.

R. While tritium exists within the carbon blocks, its removal would entail
opening the reactors and performing an extraction procedure that could result
in a greater worker radiation dose, a larger volume of radioactive waste, and
a greater ¢ ;t than estimated for any of the decommissioning alternatives.
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Ex13-C01. Concerning the leak under the KE fuel storage basin described in
Chapter 3: 1) When did the lei occur? 2) How large was the leak? What is
the radioactive inventory contained in the leak? 3) Is there a radioactive
plume? 4) Could there be other undiscovered leaks? 5) Has liquid waste moved
to the water table? 6) Could this liquid move to the water table in less than
260 to 880 years? 7) How much soil has been contaminated? 8) Is the river in
danger? 9) When will DOE finish its characterization studies?

R. 1) The leak was first observed in 1974. 2) The leak is estimated to have
been about 15 to 57 million gallons. The inventory of radioactivity contained
in the leak is estimated to include cobalt-60, 3.6 curies; strontium-90, 1470
curies; cesium-137, 1050 curies; plutonium-238, 0.21 curies; and plutonium
239/240, 1.3 curies. 3) The extent of the radioactive plume has been par-
tially characterized, and, as stated in Chapter 3, will be fully characterized
before decommissioning begins. 4) The possibility of an undiscovered leak
always exists. However, the water level in the storage basins was always
carefully monitored, and any losses (other than from the KE basin) were con-
sistent with calculated evaporation rates. 5) Radionuclides and hazardous
materials have been observed in the monitoring wells in the 100 Areas.
Although the sources of these contaminants are not certain, characterization
of the sources, their underground pathways, and the extent of contamination
will be carried out as part of the Hanford Site RCRA/CERCLA cleanup under the
Tri-Party Agreement. 6) Yes. 7) See item 3 above. 8) No. This response is
based on the annual Hanford environmental monitoring reports. 9) Completion
of these studies will depend on Congressional funding of activities to be
carried out under the Tri-Party Agreement.

Ex13-C02. More information is needed on how DOE reached ; conclusion on
page 3.57, "Climatic changes that alter the flow of the Columbia River could
result in long-term erosion under a reactor in the 100 Areas and eventual
immersion of that reactor in the river."

R. This is not a conclusion. It is merely a supposition which allowed pre-
sentation of the impacts of immersion of one of the reactors in the DEIS.
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Ex13-C03. Different recharge rates (0.5 and 5.0 centimeters per year) produce
different dose rates in the 200 Areas (page 5.19) due to dilution factors, but
not in the 100 Areas. This requires clarification.

R. This is explained in Appendix C. Because the hydrology at the river is
dominated by fluctuations of the river and not by recharge, different recharge
rates do not matter.

Ex13-C04. On page C.1, the units "years per meter" should be replaced by
"meters per year" in the sentence, "Water travels downward at rates measured
in years per meter in e Hanford environment."

R. The pl ase "years per meter" was deliberately chosen to reflect the very
slow rate of downward movement of water through the vadose zone in the natural
Hanford environment.

Ex13-C05. The DEIS on page C.6 discusses travel times downward through the
vado. zone based on a water infiltration rate through the protective barrier
of 0.1 centimeters per year. The 1987 Hanford | Ffense Waste EIS
(DOE/EIS-0113) also presents information based on infiltration rates of 0.0,
5.0, and 15.0 centimeters per year. The DEIS should include all available
data.

R. The calculations ~ no action in Appendix G include an infiltration rate
of 5.0 centimeters per year. This infiltration rate bounds the long-term
impacts for all alternatives at that ral (Section G.1.2). For no actit . the
impacts are the same at 5. and 15.0 centimet: ; per year (Section 5.7.1.1).

Ex13-C06. On page A.l, the DEIS states that a "liner/leachate collection
system and leak detection system are omitted from in situ decommissioning
because of the impracticality of installing these systems under the reactor
blocks." Why is a detection system important away from the river (in the 200-
West Area) and not essential near the river?

R. The Tiner/leachate collection system and leak detection system were
included in the DEIS for disposal alternatives in the 200-West Area solely to
meet the requirements of RCRA based on the presence of lead in the reactors.
A well-monitoring system was included to meet RCRA requirements for all dis-
posal alternatives. In addition to the practical impossibility of installing
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exposure; increased costs of design and fabrication of special remote handling
and viewing equipment; the necessity to use special contamination control
equipment, water and other shie]ding, and water cleanup techniques; and the
potential for increased public exposures from any transportation accident.

The immediate one-piece removal alternative produces the same result with far
less impact.

Tr-R26. B Reactor should be preserved in the form of a model that includes
the front and rear faces and the horizontal and vertical control rods and
safety systems.

R. See response to L005-COl.

Tr-R47. The potential future value of the irradiated materials in the reactor
cores might be such that a method of access to the cores should be provided.

The very high costs involved in removing and processing irradiated mate-
rials in the reactor blocks make this possibility highly unlikely and too
speculative to consider in this EIS.

Tr-P17. Why is N Reactor not included in the DEIS?

R. N Reactor is not available for decommissioning at the present time. ODOE
will prepare appropriate environmental documentation when N Reactor does
become available for decommissioning.

Tr-P19. If B Reactor is preserved as an exhibit, the exhibit should include a
visual display of the effects of the bombing of Nagasaki.

R. See response to L005-COIl.

Tr-P20. How was the population dose of 50,000 person-rem for no action
arrived at?

R. Population doses were calculated by means of radionuclide pathway analy-
ses, which include calculations based on experimental data on the release of
radionuclides (over 10,000 years) from the decommissioned reactors into water,
on the movement of water and radionuclides through the ground to the Columbia
River, and on the ingestion of water and foodstuffs containing radionuclides

by persons living downstream from Hanford.
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R. Both short-term impacts to workers and long-term i1 acts to the public
fro sludge in the storage basins are included in Appendix G, Chapter 3, and
Chapter 5 of tI DEIS.

Tr-P43 and }. The text discussing radiation dose calculations seems to
contain many qualifying adjectives and adverbs, such as "possibly indicating,”
"quite probable," "approximately," "equivalent to about," etc.

R. This is true. To the extent possible, the dose calculations are based on
experimental measurements. However, because the processes ai so slow, the
pathways so varied, and the time scales so long, experimental data must be
extrapolated and often summed or averaged. Hence tI qualifications.

Tr-Se57. EPA should have a strong i rolvement in decommissioning the surplus
production reactors.

R. EPA’s involvement in decommissioning is described in Chapter 6. EPA also
participates (along with the WOOE) in the Hanford cleanup under the terms of
the Tri-Party Agreement. See response to L042-C18.

Tr-Se58. Would radioactive material in the surplus production reactors be
classified as high-level or low-level waste?

R. A1l of the radioactive material that might be generated as waste in any of
the :commissioning alternatives would be classified as low-level radioactive
waste under the Low-Level Radioactive Waste Policy Act and under DOE 5820.2A.

Tr-Se59. EPA has jurisdiction over decommissioning. [f EPA chooses not to
exercise its jurisdiction, then the WDOE has jurisdiction.

R. DOE is re: insible for decommissioning the eight s 1lus production reac-
tors. The authority of the EPA and the State of Washington is discussed in
Chapter 6 (see also response to Tr-Seb57).

Tr-Se65. DOE does not have the right to decide what happens with respect to
decommissioning. EPA, or whoever is in charge, 1Ist make the decisions.

R. See response to Tr-! 7.
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APPENDIX F
ADDENDUM TO SECTION F.” "% _APPENDIX F: BIOLC~™""''v_P™'ATED | 1 EFFECTS

Since the completion of the DEIS in early 1989, additional documentation
on the potential effects of radiation on human health has become available.
The U.S. Environmental Protection Agency, in development of the National Emis-
sions Standards for Hazardous Air Pollutants (NESHAPs) for radionuclides, pre-
sented currently available information and adopted a fatal cancer risk factor
associated with exposure to 1 Sv (sievert; 1 Sv = 100 rem) of 39,000/10°

yrsons, or for 1 rem of about 4 x 107 (EPA 1989). This evaluation was
revisited in 1991 for the eva’ tion of National Primary Drinking Water Regu-
lations for | {ionuclides, and retained (Federal Register 1991). Between
these two evaluations, the Committee on the Biological Effects of Ilonizing
Radiation (BEIR) of the U.S. Nationi Research Council published its recommen-
dations in a report known as BEIR V (1990). On the basis of available evi-
dence, this committi reco :nded use of a population-t ighted average 1ife-
time excess risk of death from cancer following an acute dose to the whole
body of 0.08/Sv (8 x 10°*/rem). However, they qualified this, in that exten-
sion of exposures "over weeks or months, however, is expected to reduce the
lifetime risk appreciably, possibly by a factor of 2 or more." If a conserva-
tive value of only two is used as a "dose rate reduction factor" applicable to
the BEIR V est ites, then the EI and BEIR V results are essentially the
sar . Both of these results are within the range estimated in Tab" F.4 of
the DEIS.

If the EPA and BEIR V estimates of fatal cancer are used, comparisons of
the five alternatives of the DEIS in terms of cancer fatalities may : made.
These are summarized in Table F.5.

F.l






APPENDIX K

DECOMMISS™"NING COSTS






APPENDIX K

DECOMMISSIONING COSTS

Updated estimates (in 1990 doilars) for the cost of decommissioning the
eight surplus production reactors at the Hanford Site, Richland, Washington,
are presented in this appendix (see Chapter 3.0 for previously described
costs). Appropriate factors for {justing costs from the 1986 base to the
1990 base ' e used to facilitate this date. These factors are based on an
analysis of cost indices and other mea: -es of projected cost escalations over
the period of interest (Koni ¢ 1989). The purpose of these cost estimates, to
provide a basis of comparative analysis among the decommissioning alterna-
tives, remains unchanged by this update.

The general conditions and assumptions applied during this re-evaluation
are unchanged from those given in Chapter 3.0, except that estimated costs are
given in constant 1990 dollars. 1e order of decommissioning will be deter-
mit | on the basis of detailed engineering studies. However, for cost estima-
tion purposes, it was assumed that F Reactor would be decommissioned first.
The contingency allowances contained in various reports by others (individuals
and firms) that were used to develop the dec ssioning cost estimates in
Chapter 3.0 were reviewed for reasonableness. This review of contingency
allowances determined that 1) they were in compliance with DOE guidelines
contained in DOE-RL 5700.3, and 2) they covered only the scope of decommis-
sioning wor as it was originally conceived in t | ‘ent document(s). DOE-RL
5700.3 delineates the contingency requirements for H ford projects, primarily
construction projects; however, for the purpose of this cost update, these
contingency requirements are assumed to be equally appliicable to
"deconstruction"/decommissioning projects as :11. As a result of this
review, no adjus  :nts were necessary in the various contingency allowances
previously provided by others.

The estimated costs of deca ssioning -~ 2 eight surplus production reac-
tors using each of the five postulated alternatives are summarized in
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Decomn ssioning Costs; No Action

Section K.1. The detailed cost estimates supporting the summary information
are contained in Section K.2 for no action, Section K.3 for ¢ :diate one-
piece removal, Section K.4 for safe storage followed by deferred one-piece
removi , Section K.5 for safe storage followed by deferred dismantiement, and
Section K.6 for in situ decommissioning.

K.1 COST COMPARISON OF THE ALTERNATIVES

A cost comparison of the alternatives is presented in Table K.1 to show
the separate costs of safe storage, active decommissioning, barrier construc-
tion and waste site modifications, and subsequent monitoring. An overall
evaluation of the five alternatives is presented in Chapter 3, Section 3.7,
and is not repeated here.

K.2 NO ACTION

Consideration of no action is required by the regulations of the Council
on Environmental Quality that implement the National Environmental Policy Act
(NEPA). Nq action has two possible meanings: either to discontinue present
actions and do nothing further, or to continue present actions indefinitely.

K.2.1 No Fur*“2r Action

With no further action, the facility would be closed and all related
activities would be discontinued. Although this alternative has no cost, it
is not reasonable because it does not properly isolate the facility’s
remaining radioactivity from the environment, does not provide for any main-
tenance or repair of the structures, and does not make any other provision for
protection of human health and safety. No further action would result in
deterioration of the reactor buildings, potential release of radionuclides to
the environment, potential human exposure to radioactivity by intrusion, and
potential safety hazards to intruders. No further action is not the DOE’s
interpretation of no action. Therefore, this alternative is not analyzed in
greater detail.
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Activity

Safé storage
Mound/barr
Burial site/barrier

Construct ground-water
monitorin wells

Ground-water monitor |

Other decommissionin
costs

TOTALS

(a) Costs are for 100 y¢

EK.1.

i .dion

43.5

5,

Costs of Decommissioning Alternatives(3)

Immediate
One-Piece

Remova 1

46.6
1.6

E &
E

228.3

Safe Storage
Followed by
Deferred
One-Piece

Removal
35.9

46.6
1.6

8.8

234.9

11ions of 1990 dollars.

Safe Storage
Followed by
eferred

Dismantlement

38.0

15.9
1.6

10.3

b

In Situ
Decommissioning

61.9
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Decommissioning Costs; Immediate One-Piece Removal

K.2.2 ¢~=*i=u~ Pe~cont Action

The continue present action alternative consists of comprehensive sur-
veillance, monitoring, and maintenance. These activities are the same as
those required during the safe-storage period of the safe storage followed by
deferred decommissioning alternative. The annual (or unit) costs and radia-
tion doses are similar. Initial repairs are estimated to cost about $975,200
per reactor; major building repairs are estimated to cost about $248,500 per
reactor every 20 years; minor repairs are estimated to cost about $78,000 per
reactor every 5 years; and routine surveillance, monitoring, and maintenance
activities are estimated to cost about $23,200 per reactor annually. For
100 years of continued present action, the cost is estimated to be $43.5 mil-
Tion in 1990 dollars, including a 20% contingency.

Throughout this EIS, continue present action is subsequently referred to
as the no action alternative.

K.3 IMMEDIATE ONE-PIECE REMOVAL

The ydiate one-piece removal alternative involves the removal of the
surplus production reactors (in one piece) from their existing sites, along
with their respective spent-fuel storage basins. This would include all
piping, equipment, components, structures, and wastes having radioactivity
levels greater than those permitted for the sites to be available for other
DOE use. ial « »_ ece r.__val entails the follow ) activitii.

1) removing each reactor block (graphite core, surrounding shielding, and
support base) in one piece and transporting it on a tractor-transporter over
specially constructed haul roads to a DOE-owned burial location in the 200-
West Area; 2) dismantling and removing the remaining contaminated materials,
equipment, and soils; and 3) reuse or disposal of all noncontaminated
equipment and structures.

K.3.1 Costs of "™ ~diate One-Pjece Removal

A summary of estimated costs for immediate one-piece removal is given in
Table K.2. The costs shown are for movement of the eight intact reactor
blocks by tractor-transporter overland to the 200-West Area burial ground and
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TABLE K.2. Sw 1 of Estimated Cos r Immediate One iece Re dval ¢ the Eight
Sui lus Prod :tion React (thousands « 1990 §) a)

Reactor
Cost Category 185-F 185-H 185-0 185-DR 185-8 185-C 105-KE 185-KW Totals
Labor 3,462 2a 2,764.66 2,764.66 2,764.66 2,809.83 2,809.93 2,764.66 2,764.66 22,9083.56
Equipment/materials 692 692 .44 692.44 692.44 708.80 708.80 692.44 692.44 5,556.24
Service charge (25%) 1,838 .06 864.28 864.28 864.28 877.46 877.46 _ 864.28 864.28 7,114.98
Subtotal 5,193.38 4,321.38 4,321.38 4,321.38 4,387.29 4,387.29 4,321.38 4,321.38 35,574.78
One-piece removal 17,095.04(b) 4,567.35 4,556.83 4,368.65 4,488.22 4,304.30 4,542.78 4,361.64 48,284.81
'iubtotal 22,288.34 8,888.73 8,878.21 8,690.83 8,875.51 8,691.59 8,864.16 8,683.82 83,859.59
Contingency (20%) 4,457.67 1,796.75 _1,794.64 1,757.81 1,794.18 _1,757.32 _1,791.83 _1,755.61 _16,904.93
Subtotal 26,746 190,685.48 10,672.85 18,447.84 10,669.61 10,446.91 16,655.99 10,438.63 100,764.52
Building removal(?z) 2,934 2,360.50 2,368.58 2,360.50 2,368.50 2,360.58 2,368.58 2,360.580 19,457.62
Road construction 16,771./7% 2,172.50 564.88 564 .88 434 .50 434 .50 434.50 434 .58 21,812.01

Ground-water monitori?g)
system and o??sation 4,961.94 4,961.94 4,961.94 4,961.94 4,961.94 4,961.94 4,961.94 4,961.94 39,695.52

Burial ground S8BT AMPL AL ARRLAT BRI BT DAZL AL S MPLAZ R 87LAf SAZLGF 4657406
TOTAL COSTS 57,235.63  26,802.29 24,382.84 24,156.23 24,248.42 24,027.72 24.234.88 24,017.44 228,394.63

(a) MNotes: 1) shipping and burial costs are based on disposal at Hanford; 2) no salvage credit is taken; and 3) water flushes,
high-pressure water lance, ~nncrete scarfing, and selected manual techniques are the decontamination methods assumed to be
used. Costs are deliberat: not rounded for computational accuracy.

{b) Includes total cost of transporter.

(c) Adapted from Kaiser (1983} report, and includes 38% contingency as well as selected adjustment factors for a fixed-price
contractor.

(d} Includes 25% contingency.

(e} [Includes 2B% contingency.

(f) 1Inc des 12% contingency.

[eAOWRY 823ld-B3UQ @3eLpaum] $$350) BULUOLSS UMD



Decommissioning Costs; Immediate One-Piece Removal

for t| dismantlement and removal of the remaining components and structures.
In all cases, shipping and burial costs are based on disposal at Hanford in
the Tow-level burial site in the 200-West Area. The estimated costs do not
include any additional allowance for inflation to account for either the work
not beginning immediately or for the work extending over several years. This
method of presenting the cost estimate permits useful comparisons to be made
among the costs of all alternatives.

The total estimated cost for immediate one-piece removal of all eight
surplus production reactors is about $228 million in 1990 dollars. This esti-
mate includes a 25% service charge on labor, equipment, and materials; a 20%
contingency allowance on dismantlement costs and construction of monitoring
wells; a 30% contingency allowance on building removal; a 25% contingency
allowance on road construction; and a 12% contingency on burial-ground costs.
The 25% service charge on labor, equipment, and materials is standard practice
at Hanford for obtaining these services internally. The 20% contingency on
dismantiement costs is based on the Kaiser (1985) report. The 20% contingency
on monitoring wells is based on the Smith (1987) report: The 25% contingency
on road construction activities is based on and consistent with the Kaiser
(1986) report. The 30% contingency on building removal is based on the Kaiser
(1983) report. The 12% contingency on burial-ground costs is based on concep-
tual designs developed for this EIS.

Reductions in planning and preparation costs are estimated for the second
and subsequent reactors to account for the elimination of some planning acti-
vities that do not need to be repeated and for reduced site-preparation costs
when two reactors are located at the same site. Haul-road construction costs
are greatest for the F Reactor because it was assumed for cost estimation pur-
poses that F Reactor would be decommissioned first and because it is farthest
from the 200-West burial ground. Short haul-road extensions that tie into the
main hi 1 road would be constructed for subsequent reactor-biock transport
operations as required, resulting in significantly lower haul-road construc-
tion costs for these latter reactors. Fuel storage basin decontamination
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costs are higher for the B and C Reactors than for the other six reactors
| :aut contaminated sludge must be : nroved from the fuel-storage transfer
pits of these two reactors.

Estimated costs (in 1990 dollars) for 1ediate one-piece removal of a
"typical” reactor are shown in Table K.3. Average costs per reactor are used
ien estimating costs of radioactive waste packaging and disposal, building
removal, engineering, and road construction. However, other costs such as the

“tractor-transporter are one-time costs starting with the first reactor and

cannot be accurately represented by averaging. Still other costs, such as
satisfyir regulatory requirements and developing work plans and procedures,
are greatest for the first reactor and are substantially less for subsequent
reat rs.

The estimated costs for the planning and preparation activities that
precede actual decommissioning operations are included in Table K.3. In
addition, costs are included in the table to account for such functions as
supervision, radiation monitoring, and engineering support.

The Kaiser estimate (Kaiser 1986) for the tractor-transporter (see Chap-
ter 3 an Section K.3.3 for details) has been revised to reflect 1990 cost
base values. In 1990 dollars, two transporter units are estimated to be
purchased for $12.53 million.

K.3.2 hlqei-n.,S-ite I‘....L..-

The 21 -West Area waste-site costs for the reactor blocks are presented
in Table K.4. The table summarizes the costs associated with using protective
bi it and warning marker systems and a liner/leachate collection system, but
does not include the costs of road construction to the 200-West Area burial
site from the individual reactor sites.

K.3.3 J=--~-- rter Shipment of the Reactor Blocks

As discus¢ | in Chapter 3, Section 3.2.5, the following two studies were
conducted to determine the feasibility of moving a reactor block in one piece:

e a study by Rockwell (1985) to develop preliminary cost estimates of route
preparation and burial of the surplus production reactors

K.7
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T E K.3. Estimated Costs for Immediate One-Piece Removal of a
Typical Reactor

Cost
(!housundl

Activity of 199 5)(2)
Bredecomsissioning
Satisfy reguiatory requirements 76.70(b)
Gather and analyze data 47.75{b)
Develop work plans and procedures 115.54(b)
Engineering support 251.67
Prepare site 300.40i%)
Prepare reactor buildi 824.78
Perform detailed radiation survey 3.90
Auilding/Storage Basin Dismant]leemnt
Decontaminate fuel storage basin 251.90
Remove transfer ares equipment 35.93
Set up decon faci)ity/repair shop 152.45
Remove valve pit equipwent §1.89
Decontaminate/remove IiCR rooms equipment 332.01
Remove downcomer snd effiuent tine 29.14
Decontaminate instrument and sample roow 245.70
Remove process piping 708.11
Decontaminate fan room 265.08
Remove/dispose of vertical safety rods kR
Remove front snd rear elevators 342.90
Remove helium ducts 29.58
Remove miscellsneous contaminated squipment 675.52
Rewove misceilaneous noncontaminated equipment .10
Decontaminate/deactivate repair shop 17.96
Package radicactive waste 565.68(b)
Remove buflding 2,432.20(b.c}
Beactor 8lock Removal. Disposal. and Monitorimg
Engin===ing 79.60(b)
Acqui  tractor-transporter 1.565.80{b)
Construct road 2,181.20(b)
Construct reactor wodel 19.55
Excavate foundation . 1,278.63(b)
Package reactor block (5 sides) 22.25
Load/tie down reactor block 11.83
Transport reactor block 15,15(b}
Burial ground (200-West Area), tncluding protective barrier 5,198.10({b)
Construct ground-water monitoring system {200-West Area) 164.26{b.d}
97.5-yr ground-water monitoring system operating cost 3,970.69(b.d)
feacior Site Restoration
Restore reactor site 27.18
Prepare final report 46.83
Conduct radistion monitoring 307.07
Quatity sssurance/quality control 108.0%
Supervigsion and secretarial 526.03
Services (25X of labor, material, and t co:!!)(b-" £889.37
Contingency (25%) 545.26
Contingency (20%){b,c) 2.940. 11
Contingency {12%){¢)
TOTAL 28,592.36

{a) Includes tabor, equipment, waste disposal, snd contractor costs for
each activity,

(b) This cost 1s a calculated fractional allocation ef about one-eighth
the total cost of this task for all etght reactors,

{c) FThe 20% contingency applies to all activity costs In the table
except building removal, road construction, and buriat-ground work.
The first of these three activities utilizes a 302 contingancy as
well as other adjustment factors adapted from KEH-R-83-14 (Kaiser
1983), and these costs are Included In the activity cost presented
in the table. Based on the Rockwell lanford Operations (1985)
report, a 25% contingency s utilized for road comstruction,
Buriel-ground work activity utilizes a 12% contingency, based on the
Adwms (1587) report. The costs estimated in these reports were
escalated to 2 1990 cost base.

(d) gued on a cost estimate by Smith (1987) escalated to a 1990 cost
ase,

(e) Services iInclude. {tems ohtained from other onsite centractors, such
83 laundry, utilities, fire protection and patrol, transportation,
medical aid, etc.
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TABLE K.4. Estimated Construct n Costs for Burial of Reactor Bl?ﬁks with
Liner/Leachate Collection System in the 200-West Area‘®

Costs (thousands of 1990

Total for
It-~ - } Per Block 8 Blocks
Direct Costs:
Excavation 491.3 3,930
Foundations(®) 363.8 2,910
Hauling of soils/sand/gravel 301.8 2,414
Installation of soil/clay mix 911.2 7,289
Installation of geotextile 223.0 1,784
Installation of geomembrane 194.0 1,L.2
Backfilling 783.4 6,267
Revegetation 6.1 49
Installation of subsurface markers 50.0 400
Installation of surface markers 325.8 2,606
Contractor overhead and markup 517.1 4,137
Total construction 4,167.5 33,338
Construction management 317.1 2,537
Contract management 317.1 2,537
Engineering design and inspection 396.4 3,171
Escalation ' 0 0
Contingency (12%) 623.8 4 990
TOTALS 5,831.9 46,573

(a) From Adams (1987), except as noted otherwise; escalated to 1990

cost base.
(b) Adapted from Rockwell (1! 5), Table 2; escalated to 1990 cost
base.
. -a study by | isi (19 o )« the struct |l bility
moving the surplus production reactor blocks intact from their p 1t

locations in the 100 Areas to permanent, low-level burial grounds in the
200-West Area.

For the purpose of determining the total decommissioning costs associated with
the various decommissioning alternatives described in this EIS, costs in both
of these studies have been escalated to 1990 dollars.

‘The transport of each of the eight surplus production reactors at
Hanford from their present locations near the Columbia River to the-200-West
Area burial grounds is estimated to cost an average of about $2.8 million

K.9



™~

Decommissioning Costs; Immediate One-Piece Removal

(see Table K.5), not including demolition of surrounding building structures,
construction of roadways for transporting the reactor blocks, cost for trans-
port to the burial site, or preparation of the 200-West Area burial site.

K.4 SAFE STORAGE FOLLOWED BY DEFERRED ONE-PIECE REMOVAL

The safe storage followed by deferred one-piece removal alternative
inclu :s three distinct operational phases: preparation for safe storage, the
safe-storage period; and deferred one-piece removal. Additional details
associated with this decommissioning alternative are presented in Chapter 3,
Section 3.3.

K.4.1 ~-~sts of Safe St----2 "~'lowed by Deferred One-Piece Removal

A summary of estimated costs for sa- storage followed by deferred one-
p e removal is given in Table K.6. The storage costs shown are corrected
for t : safe-storage period that varies from 75 to 84 years. The deferred
removal costs shown in the table are for removal of the eight intact reactor
blocks by tractor-transporter overland to the 200-West Area burial ground and
the dismantlement and removal of the remaining components and structures. In
all cases, shipping and burial costs are based on disposal at Hanford in the
Tow-level burial site in the 200-West Area. The total estimated cost for safe
storage followed by deferred one-piece removal is about $235 million in 1990
dol" -s.

The application of a 25% contingency on road construction costs is based
on the Kaiser (1986) report. The 12% contingency on burial-ground construc-
tion costs is based on the Adams (1987) report. The 30% contingency applied
to building removal costs is based on the Kaiser (1983) report. The estimated
costs do not include any additional allowance for inflation, either to account
for the work not beginning immediately or to account for the work extending
over several years. This method of presenting the cost estimate allows useful
comparisons to be made among the costs of all alternatives.

Reductions in planning and preparation costs are estimated for the
second and subsequent reactors to account for the elimination of some planning
activities that do not need to be repeated and for reduced site-preparation

K.10
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TABLE K.5. Summary of Costs for Transporters

%nd Removal of
Eight Surplus Production Reactors

(a

Estimated
Cost Category _ Costs (1990
Transporters, two (2) 11,620,000
Tax at 7 7% nne 360
Total Transporter Cost 360
CPAF‘®) construction:
Direct construction cost
- Excavation and concrete removal 440
- Pressure grout holes 900
- Steel supports 100
Total Direct Construction Cost 440
Indirect Costs:
General overhead®! '
- Small tools at 2.5% labor 860
- Contractor indirects and fees at
18% of labor 830 .
- Radiation and health protection
at 3% of labor 640
Technical services 830
General requirements 730
Subcontractor administration 770
Bid package plus badging 400
Constructability review 540
Subtotal Indirect Cost 600
TOTAL 000(®
(a) Based on Kaiser (1986), Appendix A calated

to 1990 cost base. The cost estimavc 5 JOr
construction only and does not include engineering
or contingency.

(b) Cost plus award fee.

(c) The estimated cost of each subcategory is the
product of the tot | labor cost ($155,000 in 1990
dollars) times the percentage given for that item
(Kaiser 1986).

(d) Total cost is rounded to the nearest $1,000.
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K.5 SAFE STORAGE FOLLOWED BY DEFERRED DISMANTLEMENT

1e safe storage followed by deferred dismantlement alternative com-
prises three distinct operational phases: preparation for safe storage, the
safe-storage period, and deferred dismantlement. Routine surveillance opera-
tions are postulated for safe-storage periods that vary from 75 to 96 years
for the eight reactors. Piece-by-piece dismantlement of the first reactor
would begin after 75 years of safe storage, but dismantlement of the eighth
reactor would not begin until 21 years after the start of dismantlement of the
first reactor. This results in a 96-year safe-storage period for the eighth
reactor. Deferred dismantlement of a single reactor is postulated to require
approximately 6.5 years for completion. When dismantlement of one reactor has
progressed to the stage that piece-by-piece dismantlement of the reactor block
can begin (approximately 3 years into the dismantlement schedule), work on a
second reactor would begin. This staggered dismantling would result in effi-
cient use of personnel and equipment resources. Additional details associated
with this decommissioning alternative are presented in Chapter 3, Section 3.4.

K.5.1 Costs of Safe Storage Followed by Deferred Dismantlement

Estimated costs for safe storage followed by deferred dismantlement of
the eight surplus production reactors, corrected for the safe-storage period
that varies from 75 to 96 years, are summarized in Table K.7. The total cost
for all eight reactors is about $311 million. Estimated costs for deferred
dismantlement of the first reactor, shown in Table K.8, are assumed to be
typic of the remaining seven reactors.

Reductions in planning and preparation costs are assumed for the second
and subsequent reactors to account for the elimination of some planning
activities that do not need to be repeated and for reduced site-preparation
costs when two reactors are located at the same site. Fuel storage basin
decontamination costs are higher for B and C Reactors than for the other
reactors because the contaminated sludge must be removed from the fuel storage
transfer pits of these reactors. Waste-disposal costs are higher for KE and
KW Reactors than for the other reactors because their reactor blocks are
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TABLE K.8. Estimated Costs for Deferred Dismantlement of a
Surplus Production Reactor

Cost
(thousandi
Activity of 1990 3)(3)
Predecommissioning
Satisfy regulatory requirements 76.7
Gather and amalyze data 139.0
Develop work plans and procedures 336.2
Design/procure/test special equipment 468.5
Prepare site 369.7
Prepare reactor building 4247
Repair rail spur 668.1
Decontaminate fuel storage basin 201.6
Establish decon/repair shop 154.86
Building Equipment Remova] -
Remove valve pit equipment 54.0
Decontaminate HCR rooms 332.4
Decontaminate sample and instriment rooms 229.6
Decontaminate fan rooms 262.)
Remove miscellaneous contaminated equipment 461.6
Remove miscellaneous noncontaminated equipment 38.6
Construct raiicar confinement structure 643.3
Establish raticar loading facility 175.8
Uecontaminate downcomers 2443
Remove and dispose of process piping 1,228.6
Remove and dispose of VSR equipment 313.3
Remove front and rear eievators 343.0
Reactor Block Dismantlement, Disposal, and Monitoring
Install and inspect bhridge crane 438.5
Construct reactor block confinement structure 54.2
Install and inspect arc saw 534.0
Remove tnp biological shield 738.7
Remove top thermal shield 116.7
Remnve graphite hinck 3.615.3
Remnve remaining thermal shields 356.0
Remove confinement control structures 187.6
Decontaminate and deactivate repair shop 78.0
Package radioactive waste 1,223.2
Burial ground (200-West Area), including protective barrier
and Tiner/leachate coilection system 1,986.5(b)

Construct ground-water monitoring system (200-West Area) 164.)
26.5-yr ground-water monitoring system operating cost 1,079.2
Building Demolition/Restoration
Demolish reactor base 667.2
Demolish building and building foundation{C) 2.432.2
Restore site 3.0
Generic Activitjes
Engineering support 1,263.2
Radiation monitoring . 767.7
Quality assursnce/quality control 270.1
Supervlswg and secretarial 1,315.1
Services (25% of labor, material, and equipment costs) 2,613.9
Final report 4.8
Subtotals 29,864.5
Contingency (20%)(e)
TOTAL COST FOR DEFERRED DISMANTLEMENT 34,953.7

(a) Includes labor, equipment, waste disposal, and contractor costs for
each activity.

(b) This activity includes a 12% contingency (Adams 1987), and the
contingency is inciuded in the activity cost presented in the table.

(c) The activity utilizes a 30% contingency as well as other adjustment
factors adapted from KEH R-83-14 (Kaiser 1983);: these costs are
included in the activity cost presented in the table.

(d) Services inciude items obtained from other onsite contractors such
as laundry, utilities, fire protection and patrol, transportation,
medical aid, etc.

(e} The 20% contingency appiies to all activity costs in the table
except building demolishing and removal and burial-ground costs; see
also footnotes (b) and (c).
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larger (see Chapter 3, Tables 3.10 and 3.11 for detéi]s); thus, deferred
dismantlement costs are higher for the KE and KW Reactors.

K.5.2 Waste-Site Costs

The 200-West Area waste-site costs for the dismantled reactor blocks are
presented in Table K.9. The table summarizes the costs associated with con-
structing a protective barrier, a warning marker system, and a liner/leachate
collection system.

K.6 IN SITU DECOMMISSIONING

Decommissioning of a surplus production reactor by in situ decommission-
ing is the least complex of the proposed decommissioning alternatives. The
specific activities associated with the in situ decommissioning alternative
are discussed in detail in Chapter 3, Section 3.5, and are not ri 2ated here.

The original analyses presented in Section 3.5 were based on three
separate estimates, adjusted to a 1986 cost base: 1) the Kaiser (1985)
report; 2) the Adams (1987) report; and 3) a report by Smith (1987). The
detailed estimates developed by Kaiser and Westinghouse Hanford (Adams 1987)
were averaged over all reactors to obtain values for each task for the
"average" reactor.

K.6.1 7--*- -€ T Sit- "-commic-“oning

The estimated costs of in situ « :ommissioning are summarized in
Table K.10. The costs shown in the table are based on the three separate-
costs estimates mentioned p1 ric i1y, icalated to a 1990 cost base. The
total cost at the bottom of e table includes site support services (25% of
staff labor, materials, and equipment) and contingencies (20% of all costs,
except 12% on placement of earth, gravel, and seeding). The total cost for
situ decommissioning of all eight reactors is estimated to be $193 million.

Individual and collective reactor burial mound costs (in . 30 dollars)
are presented in Table K.11. The table summarizes the costs associated with
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TABLE K.9. Estimated 200-West Area Burial-Site CosF% Associated with
Burial of the Dismantled Reactor Blocks'?

Costs (thousands of 1990

Total for

Item Per Block 8 Blocks

Direct Costs:

Excavation 125.3 1,002.4
Hauling of soils/sand/gravel 137.3 1,098.4
Installation of soil/clay mix 391.3 3,130.4
stallation of geotextile 107.8 862.4
installation of geomembrane 77.1 616.8
Backfilling - 164.6 1,316.8
Revegetation 2.5 20.0
stallation of subsurface markers 22.8 182.4
Installation of surface markers 217.2 1,737.6
Contractor overhead and markup 175.7 1,405.6
Total construction 1,421.6 11,372.8
Construction management 108.3 866.4
Contract management 108.3 866.4
Engineering design and inspection 135.5 1,084.0

Escalation 0 0
Contingency (12%) 212.8 1,702.4
TOTALS 1,986.5 15,892.0

(a) From the Adams (1987) report; escalated to 1990 cost base.

using a protective barrier and warning marker system but without using a
liner/leachate collection system. '

K.6.2 Waste-Site Costs

With in'situ decommissioning, each reactor facility would be left in place.
No wastes would be removed and transferred to another disposal location;

therefore, no separate costs would be incurred for activities at another waste
site,
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Estimated Costs for In Situ Decommissioning of an
"Average" Surplus Production Reactor
Cost
(thousands
Activity . of 1990 §)
Bredecomm’ -~ "oning
Satisfy reyusatory requirements 76.7
Perform detailed radiattion surve 5.2
Develop drawings for demonstrat{i |,

etc. (1/8 share) 135.1
Prepare work plans and procedures 51.7
Procure concrete batch plant, etc.

(1/8 share) 73.9
Assemble mobilization/training team 27.8
Construct ground-water monitoring

system 217.2(a)
Subtotal 587.6
Fix contamination 568.5
Fi11 below-grade voids 174.5
Fi11 above-grade voids 207.4
Remove roofs and superstructures 536.0
Demolish shielding walls 13.1
Remove concrete hlock 127.6
Mound/gravel/sec 6,910.9
Engineering survetillance and

closeout (1/8 share) 43.2
Radiation monitoring 75.8
Supervision 98.8
QA 54.1
Support services (25% of staff

labor, materials, equipment cost) 474.8
Subtotal 9,284.7
Postdecommissioning
97.5-yr monitoring system

operating cost 10,584.4(3)
Subtotal 20,456.7
State sales tax (at 7.8% on purchased

materials/equipment usage, etc.) 106.2
Contingency (20%) 2,730.4
Contingency (12%)(b) —829.3
TOTAL AVERAGE COST FOR IN SITU

DECOMMISSIONING 24,122.6

T{a} dJased on a cost estimate by Smith (1987);

escalated to 1990 cost base.

(b) This contingency applies only to the mound/

gravel/seed activity.
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Decommissioning Alternatives; References

TABLE K.11. Estimated B?ria1-Site Costs for the In Situ Decommissioning
Al" ‘native'®

Costs (thousands of 1990 $)

Total for
Them Per Block 8 Blocks
Direct Costs:
Hauling of soils/sand/gravel 1,115.2 8,922
Installation of riprap 659.3 5,274
Installation of soil/clay mix 972.8 7,782
. stallation of geotextile 357.7 2,862
Revegetation 0.9 7
Installation of subsurface markers 7.6 61
Installation of surface markers 1,737.6 13,901
Contractor overhead and markup 688.1 5,505
Total construction ' 5,539.2 44 314
Construction management 422.1 3,377
Contract management 422.1 3,377
Engineering design and inspection 527.5 4,220
Escalation ' 0 0
Contingency (12%) 829.3 6,634
T .S 7,740.2 61,922

(a) Estimates made specifically for this EIS; escalated to 1990
cost base.
(b) To Is ha | 1 rounded to the nearest thot nd.

'K.7 REFERENCES
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Supplemental Information; Implications of New Results

In contrast to carbon-14, the release rates of chlorine-36 decreased
rapidly with time. However, at the end of the 13-week study, the release
rates were still about one order of agnitude higher than the predicted
long-term release rate.

L.2 IMPLICATIONS "¢ “SW RESULTS

As discussed in previous publications (Morgan 1985; Gray and Morgan
1988), the carbon-14 and chlorine-36 may exist in more than one chemical (and
physical) state in irradiated graphite. Furthermore, one can expect that each
chemical state would exhibit a unique leach rate, with the measured (gross)
removal rate being the sum of the individual rates times the relative concen-
trations of the isotope in each state. _y postulating the existence of only
two chemical states for each isotope, one can explain the general features and
the differences in leaching behavior that have been reported to date. A more
comprehensive analysis of the data will be required to dee rmine if more than
two chemical states are needed to adequately describe the details of the
observed leaching behavior. Additional studies will also be required to
characterize the different chemical states, the concentrations of radio-
isotopes in each state, and their relative distributions within the moderator
graphite.

At the present time, however, a "best estimate" for the long-term release
rates of carbon-14 and chlorine-36 from the graphite in t| moderators of t
surplus Hanford reactors is that they will not exceed the predicted release
rates given in Appendix D. Therefore, there is no need to alter previous
estimates of long-term leach rates for either isotope based on these new data
concerning leach rates. Doses calculated for Teaching (. graphite are
unchanged with inclusion of the new data.

L.3
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APPENDIX M

Al DENT SCENARIOS

The DOE has continued to review the accident scenarios presented in the
DEIS. The following information is provided to supplement the discussions in
Chapter 5 of the DEIS.

1. Regarding the dose calculations for the bounding accidi . scenario
for the two one-piece removal alternatives, the assumption was made
that less than 8 hours would be required to immobilize a si 1 pile
of cold, broken-up graphite, because work crews (emergency response
crews) would accompany the reactor at all times during its transport
(see Section 5.1.2.1). The reason why the reactor would fall off
the tractor was not discussed, but it was assumed in the DEIS that
this event would not immobilize the work crews.

While it could be argued that a release period greater than 8 hours
shot 1 have been used, the application of the 8-hour release was
particularly conservative. The analysis assumed that the "maximally
exposed individual" remained in the plume of radioactively contami-
nated air emanating from the accident site for the full 8 hours.

The atmospheric dispersion model used to calculate the resulting
dose to the individual (see Section E.3.3.4) is based on providing a
1-hour average airborne contaminant concentration that will not be
exceeded 95 percent of the time. Using an 8-hour expos' @ period in
the model is conservative becau: there is a igh probability that
the wind direction and turbulence would change in that length of
time. Thus the calculated dose ronservatively assumes an 8-hour
release, a stable wind pattern .Jr the entire release period, and
that the individual remains in the air path for the entire release.

2. Regarding a potential transport accident scenario involving a fl
mable 1liquid (e.g., gasoline) and the reactor graphite in the two
one-piece removal alternatives, such a potential scenario was not
considered for four reasons. First, the haul road would be a spe-
cial, sit le-use road that avoids high traffic areas of the Hanford
Site. Second, the rate of travel of the tractors that carry the
reactor blocks would be slow enough that ample time would be avail-
able for establishir_ suitable roadblocks at road crossings. Third,
the graphite would still be encased in the heavy biological sh- d
and would not be affected by the fire. Fourth, even if the fire
were to breach the shield, significant quantities of the graphite
within would not burn (see Section 5.1.2.2).

M.1



Accident Scenarios

3. Regarding a potential railcar accident scenario involving a colli-
sion at a railroad crossing between a railcar containing 3 percent
of the total reactor graphite and a vehicle carrying a flammable
liaquid (e.g., gasoline) that could occur during the deferred disman-
t1. nt alternative, the following assumptions were made in the
analysis:

i. The 30-minute fire would bound the ri '“ological impacts.
" §i. The fire would be Timited to 30 minutes.

iii. The impact forces would crush only 1 percent of the graphite
shipment into fine powder.

iv. Only 1 percent of the powder (i.e., 0.01 percent of the
graphite shipment) during the fire would result in resus-
pensions that would determine the source term (atmospheric
release) from this accident.

These assumptions are conservative for the foll« ng reasons:

i and ii. As discussed in the above analysis of potential accidents
for the one-piece r wal alternatives, the reactor graphite is not
combustible under this accident condition and therefore the duration
of the fire is not a significant factor. The fire was utilized in
this scenario to provide a means for resuspending the graphite
powder in the accident. The important factors used to define how
much graphite powder is assumed to be resuspended are discussed
below.

iii. The assumption that the impact forces would crush only 1 per-
cent of the graphite to a fine powder is an engineering estimate.
Based on past experience at Hanford with handling reactor graphite,
very minor amounts of dust v+ . .ed en the graphite is frac-
tured. One percent is considered conservative but no formal study
was used to develop the value. Although 1 percent is considered
conservative, an increase in the release fraction by a factor of
five would still not result in a likelihood of a health effect.

iv. The assumption that 1 percent of the graphite powder would be
resuspended is derived from two documents referenced in the DEIS

(: : Sections 5.3.1 and 5.5.1.2) and other sources in the litera-
ture. A review of these sources reveals that resuspension rates can
vary from as high as 10 percent to less than 0.00001 percent depend-
ing on the resuspension mec inism and articulate. One percent s
selected as a reasonable yet conservative value.

4. Regarding the in situ decommissioning alternative, DOE concluded that
there are no credible accidents that would result in the release of
radic :tive materials. DOE believes that this conclusion is valid after
cons' :ring the potential impacts of adverse weather conditions and the

M.2



Accident Scenarios

loss of integrity of temporary structures during the demolishing and
burial stages of this decommissioning alternative. As indicated in the
DEIS (see Section 5.3.1), the bulk (a 10-to-1 peak-to-average ratio was
assumed) of the radioactive inventory is in the interior part of the
reactor block, which remains sealed in the in situ alternative. The
graphite would never be exposed and is therefore not available for resus-
pension. Potential areas of contamination on the outside would be immo-
bilized with surface coatings before any exterior structure would be
removed. Therefore, the quantity of radioactive material potentially
available for resuspension would be insignificant.

M.3
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APPENDIX N

RRATA

This section contains errata for the DEIS. Errata are listed by'page

Location

.6, L6
I, L 24

A3, L7

.14, T 1.1, L 7
.14, T 1.1, L 12
.15, T 1.2, L 11
.15, T 1.2, L 16
.1, L 12

.8 through 3.22

11, T3.2, L 6

.13, T 3.3, L 38
.13, 73.3, L 48

.13, T3.3, L 49

number (p.) and line number (L) or by page number, table number (T), and line
number, as appropriate.

f o] U

Change "8,240" to "approximately 80,000"

Change "(653 tonnes)" to "(RCRA, 653
tonnes)"

Change "$181 million" to "$179 million"
Change "$27.7 M" to "$25.4 M"

Change "$181.2 M" to "$178.9 M"

Change "deffered" to "deferred"

Change "181" to "179"

Change the purpose of decommissioning to
read: "The purpose of decommissioning is
to isolate any remaining radioactive or
hazardous wastes in a manner that will
minimize environmental impacts, especially
potential health and safety impacts on the
public."

rhange header from "Immediate-One Piece
wmoval" to "Immediate One-Piece Removal"

Remove line below "Subtotal" row, add line
below "Service charge" row (L 5)

Change "24.75" to "31.84"

Change "(g)" to "(c,g)" and change "985.49"
to "846.35"

Change "593.36" to "474.75"

N.1












o~
g

Errata

Alternatives
Accidents
Air quality

Barrier, protective

CERCLA

Climate

Costs

Cumulative impacts

Deferred dismantlement
Deferred removal

Ecology

Flooding
Floodplains/wetlands

Geology

irdous materials/wastes
Heaith effects
Historic preservation
Hydrologic modeling
ydrology

Immediate removal
Imoacts
ng-term

short-term
Indian tribes
Infiltratic
In tu decommi: ‘oning
Intrusion
Inventory

Land use

Mitigation
.eorology
1itoring

No action

Permits

— U

[S—gy—y
.

[e—
.

— —C £ T Pt

I O — G P s —

— D == O (3]
e e . s .

[so ) o]

17,

.23,
1
.38,
.5
17,

.36
.18, 4.17
.19, 4.24

Index-1

(N.5)

J.
4.
.9, 3.8

.7, 3.6

, 9.12, 5.15

.17
.26, 3.37, 3.45
.37

.31
.22, 3.31

.26
.37

.27

11

.22, 5.1, 5.16, G.1
.22, 5.1

.39
.1, H.1

.12, 3.42

.26, G.27, ..30, G..!
.16, A.29

.34, 5.36

.25, 6.1
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LOO1A

LO01B
L002
Lo03
LOoo4
LOO0S

LOO6

L0O7
Loo8

L009

LO10
LO11
Lo12
Lo13

LOl4, LO15
LOl6
LO17
{ .8

LO19
Le20

‘u I‘TTE s

s

D’Arcy P. Banister
U.S. Department of the Interior

Alton Haymaker

Dennis R. Arter

J. R. Young

Roger C. Gibson

Jacob E. Thomas

Washington Historic Preservation

Officer

Lourdes Fuentes-Williams
Coalition Organizing Hanford Opposition

June A. Sawyer

Richard L. Larson
Washington Department of Transportation

John T. Greeves
U.S. Nuclear Regulatory Commission

Dr. and Mrs. Michael Berg
H. Dale Hellewell
Ora Mae and Floyd Orton

Dennis D. Skeate
Benton County Management Team

M. J. Szulinski
I 11ah L. Sumner
Beth D. Marsau

Jim Thomas
Hanford Education Action League

J. Ross and Lois H. Adams

Stephen J. Doyle

0.1






Letters

L041

L042

LO43
L044
L045

LO46
L047
Network

L048

LO49

L050

LOS1
L0S2

LOS3

T. H. McGrger

Christine 0. Gregoire
Washington Department of Ecology

J. Ernesto Baldi
Michael R. Cummings

Ray Olney
Yakima Indian Nation

[duplicate of L045]

Tom Wynn
Trail and District Environmental

Michael Gilfillan
Kootenay Nuclear Study Group

Ronald A. Lee
U.S. En' -onmental Protection Agency,
Region 10

Rex Buck, Jr.
Wanapum Tribe

Laurel Kay Grove

The Honorable Dean Sutherland
Washington State Set e

C. M. Conselman
Columbia Section, American Society of
Civil Engineers
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% United States Department of the Interior — [RDEN S
g —._=
: _7 BUREAU OF MINES f _—
d WESTERN FT. ) OPERATIONS CENTER - =

EAS1 >0 3RD AVENUE
SPOKANE, WASHINGTON 99202-1413

April 24, 1989

Mr. Tcm Bauman

U.S. Department of Ene [y

Ricl and Operations Cffice s -
RE: SPRD-DRAFT EIS

P.0. Bex 530

Richland, Washington 99332

Dear Mr. Bauman:

The ~ 1ft document cn decommissioning eight reactors at the Hanford Site is
inccmplete as concerns possible distant future mineral or energy resource
expleration and development.

The document addresses the possibility of human intrusion as the result of
shallow water-well drilling, but does not address mineral or energy resources
that mav exist at the site cor possible environmental consequences of future
exploration in search of such resources. No mention is made c¢f the possibility
of ground-water contamination resulting from deep drilling in search of
hydrocarbon (primarily methane) resources. W. S. Lingley, Jr., and T. J.
Wvalsh, in jues Relating to Petroleum Crilling . wr the Proposed High-Level
Waste Repository at Hanford (Washington Geologic Newsletter, Washington State
Department of Natural Resources, Olympia, v. 14, No. 2, August, 19€6, pp. 10-

19), sugy = ' . possible petroleum reserves in the Hanford area range betieen
40 billi trillion cubic feet of methane per trapn.
It is imperative that the Department of Energy ; these .ble resources

and the envircnmental effects that may result trcm exploration or extraction of
them.

Thank you for the oppertunity to review this draft doccument.
Sincerely,

Q/ s e -.:-:Eq., /?3

D'Arcy P. Banister, Supervisor
Mineral Issue Involvement Section
B ch of Engineering and Ecc wmic Analysis

0.5
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Dennis R. Arter, P.E.

i

TICOMP
II6N. T h
' 0, WA 99301
509/547-1243

May 26, 1989

Tom Bauman

US Dept of Energy
P.O. Box 550
Richland, WA 99352

Decommissioning of Eight Surplus Production Reactors
Draft DOE/EIS-0119

Thank you for providing me with a copy of the draft document for review. I have examined
the contents and find it to be well prepared, comprehensive and adequately documented. I
have no comments of an adverse nature.

Please request your contractor to change their records to reflect my correct mailing address,
as shown above. I moved from the Sylvester Street location three years ago.

Yours muly,

7/9%//%‘ awl,/

Dennis R. Arter

0.7
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accident doces? uhat is the signiflicance of the well dose? iy . single it out and
not talk about the source of the other, much larger, dozes shcwn in that tzble?
fow many wells would be drilled? You need mors discussion of the contents of that
t:.ble.

9e Suzzested Pa—~—~=-2 2rocedure for Corrzents

DCE ShCls. wcw <dCA COMTIeNntor know wnat the response Wwas to each comment,

It is very frustrating to have IXCE ac’ owledge your corments s but a0t tell you
wnat the resconsze wes, particularly if the final inpact statement contains major
revisions when ccmparec te the draft statement.

It is zuggzested tnat OCZ mraber esch.comment and then state on an attzched comment
disposal sheet what the rasponse was, including the page numbers wnere ke resronse
occurs or the rezson that no cilange was made in the document,

Thank you, again, fer this csrortunity to comment,

Sincerely yours s

0.10
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Mr. Tom Bauman
June 14, 1989
Page 2

As the world's first large scale productioa reactor, 105-B represeats a
watershed in the history of science and technology. Although access to
the site is now restricted, 105-B is still one of the most compelling and
thought provoking historic landmarks in the United States. This issue
should be explored in greater detail in the EIS.

T S

Jacob E. Thomas
State Historic Preservation Officer

0.13
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Mr. Tom Bauman UL g
Office of Communications Ler-To]
Richland Operations Office

U.S. Department of Energy

P.0. Box 550

Richland, Washington ' jL_

Attn: SPRD Draft EIS

Dear Mr. Bauman:

e This let! * is in response to the notice in the Fe ' jster appearing at

oy

54 FR-18325 in which DOE requested comments on the wu.a.. .nvironmental Impact
Statement (DOE/EIS-0119D), “Decommissioning of Eight Surplus Production .
Reactors at the Hanford Site, Richland, Washington.” Our comments on the EIS

are contained in the Enclosure.

If you have any questions please contact Frank Cardile, of my staff, on
(301) 492-0171. '

Sincerely,

Lo S f et

John .. Greeves, Acting’Direc -

Division of Low-Level Waste Management
and Decommissioning

0ffice Of Nuclear Material Safety

o and Safeguards

closul . |
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characterization of remaining nuclides would be necessary. Also it is
indicated that the monitoring costs are substantial and would continue for
100 years (the time assumed for institutional control), however no
information is given as to costs, activities, or radiation doses after
that time.
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Benton County Management Team
July 13, 1989
Page Five

Decommissioning of 8 Surplus Produc " >n Reactors:

Department Head/Elected Officials: Ray asked if they could
get support from the management team, supporting the land
use planning. It was suggested a letter of support could
come from the management team.

*kk Motion was made by Sheriff Kennedy; seconded by Sue Tanska,
that a letter be sent, requesting DOE to include land use
planning as part of an environmental impact statement on
decommissioning of eight surplus production reactors at
the Hanford Site, as they may be affected by said decommiss-
ioning. Motion passed unanimously.

Team members would like a copy of what is sent to DOE.

0.24
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July 14, 1989

Tom Bauman

U.S. Department of Energy
P.0. Box 550

Richland, WA. 99352

COMMENT: Eight Reactors Decommisioning

The Tri-City Herald reports that at a recent meeting
discussing the Draft EIS for decommissioning the eight
reactors, preservation of B Reactor as a national monument
was discussed. Tri-Dec (John Burnham) recommended that the
reactor be preserved but not developed as a tourist attraction.
He proposed that instead of developing a tourist attraction
the money be spent in financing further development studies.

This is a very short-sighted viewpoint and would be
penny-wise and pound-foolish.

Dev. =~ “1wg . 2 sl Lece and visitor
center could do much to attract visitors to Lhe Tri-Cities.

I feel strongly that B. reactor should be developed as
a visitor center 1d Hanford Museum either separately or as
a part of the decommissioning plan.

I would appreciate it if this letter could be made a

part of the meeting record.

adty s

M. J. Szulinski
1305 Hains Street
Richland, WA. 99352

cc/ J.. Burnham
J. Stoffel 0.26
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July 14, 1989

Tom Bauman

U.S. Department of Energy
P.0. Box 550

Richland, WA. 99352

COMMENTS: Decommissioning Eight Reactors
Document No. DOQE/EIS - 0119D

The facts support no action above the lowest cost.

It is recognized that the objectives of anti-nuclear
groups within the State and Environmental Groups may not
be rational. The DOE should resist all efforts to expand the

action beyond basic requirements.

M. J. Szulinski
1305 Hains Street
Richland, WA. 99352

0.27
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July 15, 1989

Mr. Tom Bauman

U. S. Dept. of Energy
P.O. Box 550
Richland, WA 99352

RE: Draft EIS, decamissioning eight surplus reactors
Dear Mr. Bauman:

I have read the EIS draft regarding decommission of eight
nuclear reactors on the Hanford site.

Given the five alternatives, I recammend in situ decommissioning as
a first choice, with the safe-storage of 75 years as an added option.

Environnmental protection is of primary concern. Once an accident
occurs, the safety of our future is threatened. PRadicactive equipment
and waste whould not be dismantled or transported because the risks
for contamination are too high. Even a small accident or leak would
cause harm to someone.

100 Areas land has already been destroyed by the construction and
operation of these nuclear reactors. Please contain thism’ =~  t site.
© 7 Tore vom seal and hury the reactors, I rx i :

& a storage _ur two good reasons:

1) by maintaining surveilance of e site, safety factors such as
corrosion and geological changes can be checked and contrclled. Valuable
research can also be made available.

2) by allowing a 75-year pre-burial state, we allow our future
citizens to improve technology and, perhaps revise the EIS options to
allow for either a safer decammissioning or a safe recammissioning of the
plants.

If you choose one of the 75-y - storage and surveilance options,

I hope you will allow our future citizens the flexibility of choice.

Sincerely,
Beth D. Marsau

6162 Aquarius _ .
Ferndale, WA 98248 M %%

Mrs. Beth D. Marsau

0.30
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1C2C Grznd ive,
—aAstoria, OR 97103
July 18, 1989

¥r. Tom Zaurarn
Office of Communications
U. 5. LCE
Richlands Coe
P. 0. Box 550
Riehland, WA
Mr. Bauman Re: Decommissioning plans for
Eanford reactcrs

Dear

Vie believe as follows:
l. Oztion 3, 'Immediate Cne-?iece Removal, snculd be chosen as
the preferred decommissioring vlan. It is urgcent that the

reactors te moved away from the Columbia River as soon as
nossible,

2. The N-Reactor should be included in the dezom: 3sioningzg »larns.

3. The E-~Zeactor should rnot be made into a National Eistorical
Site.

“le also believe that thrhe cublic hearings on these matters
should te held at other vlaces in addition to Portland, Seattle,
Ricnland, and Sookane.
Very truly yours,
P\ , -
v o J G Qi«idﬁA?J"
‘-
Jé;Ross Adans
. '
S Vg

Lois H. Adams
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2314 SE 24 Avenue
Portland, OR 97214

te
-

Tom Bauman

Office of Communications
17.S. DOE

Richiand Operations Cffice
PO Box 550

Richland, WA 99352

Dear Mr. Bauman:

[t has come to my attention that hearings are being held regarding the de-
commissioning of Hanford's Nuclear Reactors.

[ suggest that the DOE should select option #3, IMA ™ )IATE ONE-PIECE
REMOVAL, ast! preferred decommissioning plan. These reactors should
be moved away from the Columbia River as soon as possible. Additionally,
the N-Reactor should also be inctuded in the decommissioning plans and the
B-Reacto; should-Ot\ve made into a National Historic Site.

0.35
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July 17, 1989
2314 SE 24 Avenue
Portland, OR §7214

Tom Bauman

Office of Commu cations
U.S.DOE

Richland Operations Office
PO Box 550

Richland, WA 99352

Dear Mr. Bauman:

It has come to my attention that hearings are being held regarding the de-
commissioning of Hanford's Nuclear Reactors.

I suggest that the DOE should select option 3, IMMEDIATE ONE-PIECE
REMOVAL, as the preferred decommissioning plan. These reactors shouid
be moved away from the >  bia River as s i :  Additionally,
tt N-Reactor should also be incluc  in the decommissioning plans and the
B-Reactor should not be made into a National Historic Site.

Thank you,

Bonnie Tucker Dovle

0.36



July 18, 1989

Mr. Tom Bauman -
Office of Communications

U.S. Department of Energy

Richland Operations Office '

P.0. Box 530

Richland, WA 99352

Dear Mr. Bauman:

Enclosed is a copy of Resolution No. 49-89 which expresses the City of Richland's
support of the preservation of the B Reactor as a national historic site.

The Resoclution was passed by the Richland City Council on July 17, 1989.
Sincerely,
;Léu,d

LIE A. SMITH, CMC
CITY CLERK

Encl:

0.37

Tebdall

5C5 SWVIIFT BOULEVARD ECx 17 RICHLAND  WASHINGTON 99287 5C9-247 9161



E]

RESOLUTION NO. 49-89

A RESOLUTION s »porting the
preservation of B Reactor.

WHEREAS, the B Reactor at Hanford was constructed and first
operated during World War II as part of the Manhattan Project; and

WHEREAS, the B Reactor produced thelplutonium for the first
man-made nuclear explosion (the Trinity test) and for the bomb that
ended World War II; and

WHEREAS, the U. S. Department of Energy 1s considering
alternatives for decommissioning the B Reaétor; and

WHEREAS, the U. S. Department of Energy and the Washington
State Office of Archaeology and Historic Pres rvation have
determined that the B Reactor is eligib: for nomination as a
National Historic Site; and

WHEREAS, the B Reactor, if publicly accessible, would be a
significant asset to the tourism industry of Richland and Benton
County.

NOW, THEREFORE, BE __ RESOLVED by the City of Richland, acting

by -and through its Council, that the City of Richland supports:

1. The B Reactor at Hanford as a National Historic Site.

2. The preservation of B Reactor intact at its present
location.

3. The upgrading and staffing B Reactor as needed to allow

tours by the general public.

4. The provision of a public vehicle access road from state

highway 240.

0.38
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PASSED by the City Council of Richland at a regular

meeting on the 17th day of July, 1989.

/s/ John Poynor

JOHN POYNOR
Mayor

APPROVED AS TO FORM:

/s/ Thomas O. Lampson

THOMAS O. LAMPSON
City Attorney

0.39
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SURPLUS REACTORS DEIS/PAGE 2

I would like to be on record as supporting the efforts to place
the B Reactor on the National Register of Historic Places. The B
Reactor not only has a solid place in history for helping to end
a deadly war, it ! 3 also been frequently described as an
engineering mirz le. After touring the structure and . ing
history of its early operators, it is clear { at the structure
should be saved. The B Reactor can serve as a monument to the
need for a :rong defense to ensure peace.

It is my understa: "ing that since t! B Re: r is located on
federal land, USDOE has the initial opportunity to nominate the
site for the national register. However, if USDOE decides
against nominating the site, I plan on making t! nomination.

Thank you for consideration of these c¢ eni .

z

Sincere regards,

71,'..{6'./2,%——-

Max E. Benitz
Chairman
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July 2C, 198y
Dear DCE,

I did not testify at the EIS hearing
regarding disposal options for the old
reactors at Hanford because I heard of

the public hearing too late. Eaving
considered the several options, I think

the Immediate Cne-Fiece Removal would be
wisest as it would move the reactors away
from the Columbia River.

I also see, as an eventual plus, the retumm
of these lands to public use. The indivi-
duals and Native American tribes who
originally surrendered the land understocd
that this was a temporary agreement for
war-time necessity. They should be rewarded
for t! ir patriotism by a careful clean-up
and return of their lands.

‘Sincerely,
’%:7. 7 4
Zarbara Richardson

N. 18,6C7 Dartford Rd.
Colbert, WA 99CC5

0.44
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P.0. Box 2119
Gearhart, OR 97138

July 20, 1989

Mr. Tom Bauman

Office of Communications
U.S. Department of Energy
Richland Operations Office
P.0. Box 550

Richland, WA 99352

Dear Mr. Bauman:

I would like the DOE to select option 3, the immediate
one-piece removal decommissioning plan for Hanford's
nuclear reactors. It seems this option would be safest
for the population.

Thank you for your consideration.

Sincerely,

Barbara Harrah
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[n-site decommissioning wo! | not be acceptable because of weakness in 1e
leak detection system and lack of a specified action system in response.
Removal after 75 years cannot be supported because of the lack of
"~Tormation on hydrology an ground water contamination. Option 2,
removal to higher ground, v 1ld also eliminate flood danger.

The League supports a state consultation and con: ‘rence process and
consideration of environmental impacts of military nuclear waste sites. We
believe in the effective involvement of state 1d local governments and
citizens in siting prop ; for treatment, storage, disposal and transportation
of radioactive w tes.

Sincerely,

Q < / .
Q- Dol Al My

Coileen Bennett Adele Newton

President ' Energy Chair
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page 2

would be apprecited by .1 - except, perl s, Tri-Cities residents and agbyess
of DOE and their contractors.

Tt k you for the ozporturity to shsre these views .th you. The draft EIS
and your sparsely sttended hesring seemed quite open. However, I still rem~in
sceptical as to the intent of tne DOE - that it might well do what it wants > do
no m;tte: what vi are (preesed that run counter to it. The history of the
DOE, unfortunately, is of low ! :ard for humsn life and well-being in the . :e
. "Natidel Security” needs. In fact, that seexs to be all the more . 1ison to
proceed with disdantlement as soon =8 possible before some distafil futu

lerdersnip can ¢ :ide to do :hing else with those reactor budldinga.

yours,
Tom Lande

W. 1415 8th Av. #5
Jokane 3BMwAs, WA 99204
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in the process so that our priorities are met.

As 3 miaimum Hanford must be kept safe. Beyond the saving
of lives and protection of health there is no incentive

for spending money on the obsolete reactors in area 100.

Ne urje those in the Department of Ener3y wn> participate
in budy2t decisions to select an alternate that gives us

the most for our money. OJn:ce that selection is made, -

f ace it in relative priority with other DOE :tivities that
have to do with the common welfare.

Beyond the Doe budget the demands upon the Federal budget

are much greater than the ceiling we taxpayers have and will
establish. Therefore the Hanford decommissioning must and
should?aTQﬁtg host of other concerns. Of course we will want
to be good stewards and provide a safe and decentHanford
area. Further than that, the t: 2 and method of decommission-
ing should be competitive with other uses of our ney.

The competition is great. The minimum annual reactor budget

item for safe storage is about $500,000. Immediate decom-

missioningwould cost about $15,000,003. for 12 years. The

difference is $14.5 million per year. A conseientious

Congressman will ask whether that amount of money might be

better spent on me other concern such ¢ tr following:
..2p3ir or replacement of bridges that are becoming dan-
gerous.

Repair or replacement of dams that show signs of breaking.

Reduction of air polution estimated as causing 50,000
deaths per year.

Salvaging p2ople who face death because of addiction
to> drugs, alcohol or tobacco.

The list could be continued for pages.

In comparison, delayed decommissoning is guessed to cause
less than a thousand deaths in 10,000 years!

0.64
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6.6 Standards for *rotzaction of the PUblic

Since these standards use millirem, the EIS should wuse
millirems w! :e dosing is tabulated throughout.

8.10 Glossary

Add the definition of smear, smearable as it applies in the EIS.
Add the ¢ Finition of stochastic and "stochastic dose equiv-
alent"as used Page E.7, E l.4.

Page .35, E.3.4.1 Intruder Scenario

That the regulating agencies representing tt populace

would abandon all responsibility and - permit an individual
to foolishly dig a %asz2ment and live in a house in the worst
possible location, wusing all of the contaminated water from
the worst reactor for drinking and irrigating his own food
supply, defies imagination.

4os2ver, one hundred years from now, after al data is in

on Chernobyl and other | rtinent information becomes avail-
able, there 1s a possibility that many controls can be sensibly
relaxed. Trust our Jescendants!

age E£.38
An obvious error in Columbia River flow rate.
Table F.2 Appendix F

Refarring Hazk to T: l2 1.2 ° : 50000 ; :son-rem for the so-
called "Wo Action" parently assumes that the site ill be
abandoned 1 190 ye: 3 and l2ft willy-nilly to the following
9900 years.

A note of explanation should be added to Table 1.2 showing:the
axposure forthe first 100 years This would put the alternative
into better perspective.
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RECOMMENDATION

1. Since tkBe EIS is written to show technical comparisons

of various ways af Jdecommissioni  far those who must make the
final decision it has been free of actual recommendations. The
authors have done this in a commendasle fashion and deserve

our congratulations. On the basis of tne facts as presented,

I recommend tnat the third alternate "Safe Storage Followed

by One Piece Removal" be adopted for the following reasons.

a. The radiation dosage is far below the maximum consid-
2red to be safe.

b. It allows future administrators and buc :t makars
freedom of choice as additional nitoring makes present
estimated radioglogical effects either confirmed or altered.
>. It allows state of the art of people protection to =
utilized.as new facts and new methods devalap.

d. The timing or removal, dismantlement or in situ dis-

¢ nmissioning to be chosen at any time in the next 10, 50,
100, or 1003] y=2ars according to the judgment of people
living at that time.

e.Jur money <an 92 spent on projects more effective for
the romotion our health and welfare or even to reduce

the budget deficit.

f. 1 | the least expensive since the removal expense

is deferred for many years. The expectation that the
ramoval of the reactors in 75 years is reasonable for

cost estimating purposes.

2. Even though neither D0Z nor SPA include it in their instruc-
tions far the prsparation of the EIS, I recommend tnat addi-.
tional cost estimates include the effect on annual budgets

and an evaluation of present worth of deferred costs.

Respectfui} submitted.
5Z5 R blecoq

. . Mcsreer
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YAKIMA INDIAN NATION
COMMENTS ON THE
DRAFT ENVIRONMENTAL IMPACT STATEME! _
DECOMMISSIONING OF EIGHT SURPLUS PRODUCTION REACTORS

AT THE HANFORD SITE, RICHLAND, WASHINGTON

JULY 28, 1989

Submitted to:
Mr. Tom Bauman
U.S. Department of Ene [y
P.0. Box 550
Richland, Wash: gton 99352

Submitted by:
Yakima Indian Nation
P.O0. Box 151
Toppenish, Washington 98948
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The Hanford Reach of the Columbia iver is exceptionally
significant to the Yakima Nation, in terms of the fishery,
cultural and natural resource sites, and religious areas. The
Department of Energy must fully consider the impacts of its
proposed actions on these resources when developing the Final
EIS.
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SURPLUS PRODUCTION REACTOR DECOMMISSIONING (SPRD)

ENVIRONMENTAL IMPACT STATEMENT

PUBLIC HEARING

July 11, 1989
10:00 o'clock a.m.
Fede: 1 Build. 3

Richland, Wash: :on

BRIDGES & KENNEDY
Registered Professional Reporters
P. 0. »>x 223
Pendleton, Oregon 97801
(503) 276-9491
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us one of the Benton County Commissioners, Raymond Isaacson,
who is here to testify.

‘Commissioner, we would like to have you step
forward, sir, to the podium, give us your name and address for
the record.

The rules provide that you have five minutes to
comment, but, Commissionef, under the circumstances we'll let
you comment as long as you like to.

MR. RAYMOND ISAACSON: Well, thank you very
much.

For the record, my name is Raymond E. Isaacson. I
reside at 2106 Lee Boulevard here in Richland.

As Commissioner of Benton County, the district that
I represent includes everything north of the Yakima River, up
here to Lee, back to the Columbia River, and then at the
county line, it continues south back to the Yakima River. So
the Hanford Project, then, is entirely within my district,

I tri : I.

In my formal remarks, I do, and I will provide a
typewr itten copy, again, for the record, because some of it is
a table that's very lengthy and I cannot read that into the
record this evening, but it is appar« t that the Environmental
Impact Statement for tI decommissioning of the eight surplus
reactors will cause essentially inconsequential damage to t!

environment, regardless of the method of decommissioning.

1 0.161
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SURPLUS PRODUCTION REACTOR DECOMMISSIONING (SPRD)

ENVIRONMENTAL IMPACT STATEMENT

PUBLIC HEARING

BRIDGES & KENNEDY

July 13, 1989
10:00 o'clock a.m.
Sheraton Hotel

Spokane, Wz 1ington

Registered Professional Reporters

P. O. Box 223

Pendleton, Oregon 97801

(503) 276-9491
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Because these remarks are identical to the first 16 pages of
the Richland transcripts, they are not repeated here.

At this point I would be glad to respond to any
guestions that you have about the procedures or the conduct of
this hearing.

If there are no questions, then we'll go ahead and
begin the receipt of comments from those of you who have

pre-registered as well as anyone else who would like to

com: nt.
The first commenter today is Mr. Jim Thomas.
MR. JIM THOMAS: Good morning.
MR. ROY EIGUREN: Good morning.
MR. JIM THOl 3: Mf ni : Thom: and I
staff 1 jearcher for HEAL, t : Hanford Education Action

League. Our address is South 325 Oak Street, Spokane,
Washington, 99204.

HEAL endorses the immediate one-piece removal option
for all eight reactors, including the B-Reactor. The main
reasons HEAL supports the immediate one-piece removal option

are:

0.175
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for 20 to 30 years. We didn't expect any surprises in

the decommissioning DEIS. We were, in fact, poised to
support an option for deferred action. So long as the
0ld reactors posed no threat to the people or the
environment, Oregon was ready to counsel against any
decision that might compromise cleanup of Hanford's high
level and transuranic nuclear weapons waste.

We cannot offer that counsel now. 1In fact,
we're compelled to say that the eight rgactors, their
fuel storage basins, and any residual contamination
should be moved away from the river immediately.

Why? Because the DEIS, in an almost casual
aside, notes that a leak in a fuel basin has left a
"significant inventory" of radionuclides and

.nation.

That's it. One sentence, but it raises a host
of questions: How large was the leak? Precisely what is
a "significant inventory" of radionuclides? 1Is there a
flume? If so, where is it and where Qill it go? How
fast will it travel? How much soil has been
contaminated? Can the contamination be retrieved and
disposed? What are the implications of various
characterizations? 1Is the riQer in imminent danger?
Does this mean that there is a higher likelihood of other

undetected leaks? How soon will USDOE finish its studies

0.200
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when we have official representatives from state or local
governments here to comment on such documents. We have someone
who is from the State of Washington serving in the capacity of
Special Assistant to Governor Booth Gardner. Mr. Dan Silver is
her to represent the Governor.

Mr. Silver, if you would like to take the podium,
sir, I would we would like to hear your comments, and any
written comments you have we will mark as an exhibit and
include those in the record also.

MR. DAN SILVER: Good morning, Mr. Eiguren,
Mr. Freeberg. Thank you very much for the opportunity to
comment on the Draft Environmental Impact Statement.

My name is Dan Silver. I am Special Assistant to
Gov rnor Gardner. My comments this morning will focus on the
broad public policy issues involved in decommissioning the
reactors, and we will submit detailed comments prior to the

of Ticoor vo2k.

Governor Gardner applauds the Department of Energy in
its decision to move forward with the dec: issioning of the
surplus reactors, and we look forward to working with you on
this very important project.

The Governor regards decommissioning to be our
responsibility. We should not pass this nuclear waste problem
down to our descendants three or four generations from now.

Accordingly, he believes that the decommissioning of the

0.228
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appropriate public use of t : shoreline.

Decommissioning of the reactors will remove a
significant roadblock to opening major sections of the Hanford
Reach shoreline to the public. If the Reach is designated as a
part of the National Wild and Scenic River System, that portion
of the river will remain open for boating and fishing, but not
for shoreline uses.

Protection of historic, archaeological, and cultural
property together with yet to decommissioned sites would
preclude opening of the entire Hanford Reach. However, the
Final Environmental Impact Statement should articulate a
Federal policy of shoreline use during the period of
institutional contr¢ . We recommend a phased approach which
would allow the public reasonable and appropriate use of the
shoreline.

Thank you very much for the opportunity to comment.
The Governor strongly supports the Department's effort to move
forward on this key element of Hanford cleanup.

] EIL_..2N: . Sil » I hi
Mr. Roger Fr« )jerg who is a member of the D(_ operations staff
in Richland in t! Environmental Restoration Branch. Under the
rules of our proceedings, we're entitled to ask clarifying
questions, and if you have no objections, at least I have a few
just to clarify a few points.

MR. DAN SILVER: I would be very happy to answer

0.231 18
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frankly, are they in any documents, the specs for handling
plutonium?

MR. ROY EIGUREN: I don't have a direct answer
for you, but we can provide one to you in writing.

MS. BARBARA ZEPEDA: Either the physical or the
fiscal because this is absurd. We're creating a debt that is
beyond all control.

The energy people talk about money being
fungible but energy is fungible in the fact that we've had a
transportation system based on wasting oil energy that has
justified building nuclear energy that we really didn't know
how to handle.

Is there any effort by the government to work with
the International Nucléar Regulatory Agency? I've raised this
qguestion every time, and I have never gotten an answer. People
have said they would send me an answer and they have never sent

an ar _er. Set _ p! posal, al.

MR. ROY EIGUREN: Ma'am, I won't be able to give
you an answer at this point, but I promise you we will make a
written response to you.

MS. BARBARA ZEPEDA: Glenn Seberg has made
repeated speeches and proposals, I don't know even know if he's
still alive, he's from California -~ I'm not sure where he's
from, but he was in California the last time I heard.

That's basically the only thing I'm going to state is

0.240 27
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Federal government.
MS. BARBARA ZEPEDA: But it's supposed to be
setting up funds and procedures by which these plants operate.
MR. ROGER FREEBERG: Yes, and they do that, they
definitely do that.
MS. BARBARA ZEPEDA: The regulations of how
something operates is almost an engineering requirement.
MR. ROGER FREEBERG: I wanted to make myself
clear, though, in the context of your statement about the

obligations of WPPSS and their accounting systems and their

bonding and so forth. I Jjust want to make it clear that the
Department of Energy doesn't have any responsibility for the
Washington Public Power Supply System.

MS. BARBARA ZEPEDA: It licenses it?

MR. ROGER FREEBERG: No, it does not.

MS. BARBARA ZEPEDA: Who licenses it?

‘R : p! 131 4

Commission, it's a separat . julatory agency within the
Federal government, not the Department of Energy.

MS. BARBARA ZEPEDA: I'm sorry, but the
Department of Energy has a budget and has oversight over the
nuclear industry and proposes ways to -- I mean the NRC is a
regulatory body that the DOE has some impact on. The DOE is
the administrative body of energy in the country.

MR. ROGER FREEBERG: Not for all energy. The

0.242
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public comment.

Yes, ma'am?

MS. GANN: I would like to comment on the
location. I think it was very inconvenient for me to come out
here.

MR. RGC. EIGUREN: Could I have your name for the
record?

MS. G2'1: Yes, it is Sharon Gann. I think it
was very inconvenient to come out to the airport. We have a
relatively small turnout here, but I think had you had it in
the city proper, p__raps at the Seattle Center or even at the
downtown Hilton, you would have had many more participants.

MR. ROY EIGUREN: 6K Thank you, I will note that
for the record.

Are there any other procedural issues? Hearing none,
we will turn to the receipt of public comment.

As I say, everyone has five minutes. I am going to
be liberal in terms of in{ :preting that so if you need to go
beyond that, that's fine.

Our first scheduled commentor is Mr. Frank Hammond.

MR. FRANK HAMMOND; My name is Frank Hammond, I
live at 109 East Roanoke Street, Seattle, and I'm speaking on
behalf of the Cascade Chapter of the Sierra Club.

The Sierra Club, Cascade Chapter, has reviewed the

Draft _..wironmental Impact Statement on the decommissioning of

0.248 48
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severe seismic event could cause such a failure of the dam.

Appendix H of the Draft Environmental Impact
Statement discusses flood protection in the case of
decommissioning on-site. It does not discuss the case where
severe seismic activity has simultaneously weakened the
proposed riprap layer around the reactor. While the
Environmental Impact Statement does indicate that severe
seismic activity is very unlikely in the Hanford area, the
possibility of a catastrophic occurrence is not impossible or
totally improbable.

If this layer around the reactor decommissioned in
place were also cracked at the time of the dam failure, we
could have a severe flooded area within that area and we could
have an impact on the river.

The closeness of the reactors to the river allows no
space for leakage if there is any serious impact to the
r¢ :tors tt -3 , Wt th has not occur: . ¢ ir the
time the reactors have been in place, we cannot be certain it
will not occur over the next century or longer if the reactors
are left in that condition. Therefore, we feel that
decommissioning of the.reactors in place, an in situ
decommissioning, is not the preferred alternative. It also
happens to be as costly as any of the alternatives and leaves
us with a higher contamination risk to the Columbia River.

Our preference would be to eliminate the reactors and

0.250
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I guess my first comment is the location of this

place is totally inadequate and not really acceptable. The
meetings that I have been to in Seattle have had what I would

feel is a decent turnout, and you can tell by the location that

it definitely had its effect.

I don't know why we're here. A comment was made
earlier about parking being a problem in Seattle. I think that
I would rather walk four or five blocks than drive 20 miles.

My stand on all this is that I feel like the reactors
need to be cleaned up immediately. I don't claim to be an
expert, and I think what the Sierra Club says makes a lot of
sense. I don't know exactly how to do it, but I know it needs
to happen now.

I know that Dep:_ :ment of Energy's irresponsibility
of tk ir nuclear waste disposal has direc "y effected the food
chain in our state. Whenever there's nuclear waste in the
water, it gets into plants, it gets into animals, and it gets
into us. Nuclear waste doesn't go away real gquick. So that
really bugs me.

We know that there has been thousands of curies
released into the air and covered up and lied about numerous
times. We know that thousand of gallons of high level
radic :tive waste has been leaked into our aquifers. I have
spoken with people who were at a high level at Hanford in the

fifties and sixties saying that you can bet that there has been

0.256
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additional individuals that arrive and would like to cc¢ _.ent.
If that happens, we can go back on the record at that time.

With that, we stand formally adjourned. Thank you.
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EXHIBITS

Ex01 CEQ Guidelines

Ex02 Notice of Intent

Ex03 Notice of Availability

Ex04 Schedule of Public Involvement
Activities

Ex05 Ivan M. A. Garcia

Ex06 ' Alton Haymaker

Ex07 John Burnham
Tri-Cities Industrial Development
Council

Ex08 Jim Stoffel(s)

Ex09 The Honorable Claude Oliver

Benton County Treasurer

Ex10 Harry Brown
Columbia Basin Section
American Society of Mechanical
Engineers

Exll The Honorable Raymond E. Isaacson
Benton County Commissioner

Ex11 Jim Thomas
Hanford Education Action League
(Exhibit 11 was misnumbered by the hearing reporter. The comments are
rec in the FEIS under L018.)

Ex12 Mary R. Wieman
Ex12, Ex13 ivid Stewart-Smith
Oregon Department of Energy
(Exhibit 12 was misnumbered by the hearing reporter. All of the State
of Oregon’s comments are recorded in the FEIS under Exhibit 13.)
Ex14 Hale Weitzman

Ex15 Barbara Zepeda
Washington Democratic Council
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(a) nsist of material prepared in
connecction with an environmental
impact statement (as distinct from
material which is not so prepared
and which is incorporated by refer-
ence (§ 1502.21)).

(b) Normally consist of material
which substantiates any analysis
fundamental to the impact state-
ment.

(c) Normally be analytic and rele-
vant to the decision to be made.

(d) Be circulated with the environ-
mental impact statement or te readi-
ly available on request.

§1502.19 Clirculation of the environ-
mental impact statement.

Agencies shall circulate the entire
draft and final environmental
impact statements except for certain
appendices as provided in
§1502.18(d) . and unchanged state-
ments as provided in §1503.4(c).
However, if the statement is unusu-
ally long, the agency may circulate
the summary instead, except that
the entire statement shall be fur-
nished to:

(a) Any Pederal agency which has
Jurisdiciion by law or spe \l exper-
tise with respect to any environmen-
tal impact involved and any appro-
priate Federal, State or local agency
authorized to develop and enforce
environmental standards.

(b) The applicant, if any.

(c) Any person, organization, or
agency requesting the entire envi-
ronmental impact statement.

(d) In the case of a final environ-
mental impact statement any
person, o ion, or a
which sub substantive com-
ments on t..e drait.

If the agency circulates the
mary and thereafter receives a
timely juest for the entire state-
ment and for additional time to com-
ment, the time for that r:questor
only shall be extended by at least 15
days beyond t! ninimum pariod.

§1502.20 Tiering.

Agencies are encouraged to tler
their environmental impact state-
ments to etiminate repetitive discus-
sions of the same issues and to focus
on the actual issues ripe for decisicn

at each ‘tevel of « ‘rironmental
review (§  )8.28). Whenever a broad|
environmental impact statement has|
been prepared (such as a program or!

slicy statement) and a subsequent
statement or environmcntal asséss-
ment is then prepared on an action
included within the entire preogram
or policy (such as a site specific
action) the subsequent statemcnt or.
environmental assessment need only
summarize the issues discussed in
the broader statement and incorpo-
rate discussions from the broader
statement by reference and shall
concentrate on the Issues specific to
the subsequent action. The subse-
quent document shall state where
the earlier document is available.
Tiering may also be appropriate for
different stages of actions. (Sec.-
1508.28).

_-§1502.21 Incorporation by reference.

Agencies shall incorporate materi-.
al into an environmental immpact
statement by reference when the
effect will be to cut down on bulk
without impeding agency and public
review of thie action. The incorporat-,
ed material shall be cited in the ;
statement and its content briefly de-,
scribed. No material may be incerpo-
rated by reference unless it is rea-
sonably available for inspection by
potentially interested persons within
the time allowed for conmunent. Mate-
rial based on proprictary data which
is itself not available for review and
comment shall not be incorporated
by reference.

§15 In jete iavailat  In.
formation.
When an  ency is evaluating siz-

nificant aaverse effects on the
human environment in an environ-
mental impact statement and there
are.gaps in reievant information or
scientific uncertainty, the agency
shall always make clear that suen in-
formation is lacking or that uncer-
tainty exists.

(a) If the information relevant to
adverse impacts is essential to a rea.
soned choice among alternatives and
is not known and the cvera!l costs of
obtaining it are not exorkitant, tne
agency shall include the information
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[6450~-01]
DEPARTMENT OF ENERGY

Availability of Draft Environmental Impact Statement
on Decommissioning of Eight Surplus Production Reactors
at the Hanford Site, Richland, Washington

AGENCY: DEPARTMENT OF ENERGY

ACTION: Notice of Availability of Draft Environmental

Impact Statement (EIS).

SUMMARY: The Department of Energy (DOE) announces the
availability of a draft EIS on "Decommissioning of Eight
Surplus Production Reactors at the Hanford Site, Richland,
Washington" (DOE/EIS-0119D). The draft EIS contains
information on the potential environmental impacts of
alternatives for the proposed decommissioning of eight
surplus plutonium production reactors at the Hanford site in
Richland, Washington. The DOE has not identified a

pref rred alternative. Public comments are invited on the

draft EIS for consideration in prepa£ing the final EIS.
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- Ex03

hazards, floodplain management, and wetlands protection.

In accordance with Executive Order 11988 (Floodplain
Management), Executive Order 11990 (Protection of Wetlands)
and DOE regulations 10 CFR 1022 (Compliance with |
Floodplain/Wetlands Environmental Review Requirements), DOE
has prepared a floodplain/wetlands assessment for
decommissioning of the surplus production reactors (see
Appendix B of the draft EIS). No reactor is in a wetland or
the 500-year (critical action) floodplain as defined by the
regulations. As a part of the review of the draft EIS and
in compliance with executive orders and regulations
regarding floodplain management and wetlands protection, the
DOE solicits public and agency comments on these

determinations.

HISTORIC PRESERVATION: The DOE and the Washington State
Historic Preservation Officer have determined that the B

' Reactor is eligible for inclusion in the National Register
of H. :oric Pl: i accordir to the p1 ]dur ;36 CFR 800
(Protection of Historic and Cultural Properties) and the
criteria in 36 CFR 60 (Criteria for Inclusion in the
National Register of Historic Places). These findings are
discussed in Appendix J of the draft EIS. The DOE solicits
public and agency comments on whether or not the B Reactor
should be nominated for inclusion in the National Register

of Historic Places, on the potential impacts of
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Ex05

6. Appendix J - National Historic Preservation. I support and endorse the
option of no action for the B Reactor. 1 am completely opposed to the
option of "Extensive Recprdation". I have discussed these opinions
with many of my engineering associates and they are all in agreement
with them.

7. I believe that a national register of historic places nominaticn should
be prepared for the B Reactor. Aside from the Fermi Pile (CP-1) under
the west stands of the stage field at the University of Chicago, the B
Reactor is the most historic in the controlled release of nuclear energy.
The CP-1 has been dismantled The B Reactor has the potential of being
the mecca for scientific and technical personnel from all over the world.

Sincerely,
IVAN M. A. GARCIA
/ R Z'Qaﬁﬁ‘fié
. ichland, WA 52
L - Seres

I. M. A. Garcia
GE/Design - Hanford - 20 years
UN/Consulting - Hanford - 6 years
Vitro/QA - Hanford - 10 years
DOE Programs - Hanford - 1 year
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My name is John Burnham and I would like to speak for the Tri-City Industrial

{

Development Council of the Tri-Cities.

I have 40 years of experience working in the nuclear industry. My work has
included risk analysis and preparation of environmental impact statements.
Now I workferthe Hanford division of TRIDEC. We are interested in

preserving the Hanford Site and developing site activities.

I am pleased to see the Di artment of Energy come out with this EIS on the
site’s retired production reactérs. The government has a responsibility to
move forward with permanent, safe disposal of these reactors and the low-
level wastes contained in the reactor blocks. Implementing one of these
decommissioning options, along with the actions taken as part of the Tri-
Party Agreement, is evidence of the Department’s interest in cleaning up

the Hanford Site efficiently and completely.

We are certainly interested in seeing that the reactors are decommissioned
properly. This means the decommissioning work must insure worker safety,
lity sc. oty .4 rirt ental safety. The di issioning st

technically sound as well.

The draft EIS compares four alternatives, taking into account cost and health
impacts. I am particularly interested in the health impacts, as safety is

a prime consideration. The characteristics of the reactors blocks must be
coﬁsidered. The surplus reactors have been maintained safely since the

shutdown of the last reactor in 1971.
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Ex 7

D(  has also asked for comments on the designation of B Reactor as a Naticnal
Historic Site. 1[I support this. B Reactor has been an important site in the
evolution of U.S. history, in ending World War II, and certainly in the
history of the nuclear industry. B Reactor was constructed in 19 -- just
45 years ago. That is a few short years in the scope of history. An
appreciation of the historical significance of the first full-scale defense’
reactor will grow over the years. B Reactor should be preserved as much as
possible to give the public an opportunity to share in the historic |
significance. Of course, with any efforts to preserve B Reactor and make it

more available to the public, health and safety must also be considered.

In summary, we support the Department of Energy’s efforts to move forward in
decommissioning the surplus reactors on the Hanford Site as part of the total
.cleanup effort. The final option that DOE chooses must make the best
engineering and scientific sense and it must take into account the total

risk to workers and the public. TRIDEC supports DOE’s activities and cleanup

efforts at Hanford.

f of TR_._IC, thi . you for _ais ipc _inity Y v s,
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Ex09

journals evidence one financial impact after another on the people of this
county. The people of Benton, Franklin and Grant counties, however, rallied to
the War effort and the national policy of essential war victory gladly and in
fact, recognized the need to make national sacrifices.as an accepted practice
of the day. Thus Hanford was created.

So that we can now proceed to address resource use of land and its impact on the
people of Benton, Frarklin and Grant counties, please answer the following:

1. What was the original Congressional intent of taking and establishing the
Hanford land area in carrying out the World War II "Secret"” Manhattan
Project?

2. Did the 1942-1943 United States Congress and the Department of Army Corp

of Engineers evaluate their actions with knowledge that some portion or
all of the Hanford Federal Reservation land taken for this project would
be contaminated and unsuitable to return to its previous use? In their
deliberations, did they offer consideration to assess the ultimate plan
for future generations that are now in the genesis of this environmental
impact statement on our communities?

3. What was the determination used in the amount of lands originally condemned

for the Hanford Reservation in Benton, Franklin and Grant counties? Is
it planned by the Federal Government or yet to be determined that this
portion of land will be kept off of the tax rolls of Benton, Franklin and
Grant counties indefinitely? What land set aside is necessary to address
your environmental impact containment of the eight idled reactors?

4, Water allocation from the Columbia River for irrigation purposes has been

conducted for a number of years. The resource of water combined with land
grows crops in ready abundance throughout the world. Recognizing that the
Hanford Reservation was ¢ :ated in the middle of a vast agricultural plane,
has the U.S. Department of Energy given consideration for the need to
reserve water rights for future irrigation needs of the Hanford lands now
held in its trust? 1If not, why not?

5. ! e 1 Ha "~ rd Natio AT now ! ant 1o« iing,
what consideration is being given by the U.S. Department ot Energy for a
future community impact plan? Does the U.S. Department of Energy have any
comparable environmental impact consideration plans for deactivation of
any comparable facilities?

30% of Benton County'’s tax base, 16,000 acres in Franklin County and 25,000 acres
of Grant County lands have been off the tax rolls since 1944, the main community
and U.S. Department of Energy missions of World Peace Through Strength, though
not conducted without incidence, has certainly worked. We could all pray the
nuclear genie of Atomic War was not out of the bottle, but it is. We also do
recognize the full value of the peaceful use and continuing development of the
"Atom" that has and will significantly benefit mankind.

The people of Benton, Franklin and Grant Counties have played proud rolls these
past 45 years. Their contributions to future endeavors by the U.S. Department
of Energy both known and unknown in origin will be significant and valued as
future generations will evidence.
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x11

ment in lieu of taxes to units of local goverment so that the
adverse economic impact that now exists can be rectified.

Tables of estimated acreage and incomes for various crops harvested in
Benton County during 1988 are attached. The total value of
agricultural products was about $217,267,319. These data were prepared
by Mr, Jack Watson and Ms. Jean Smith of the Benton County Cooperative
extension,

Because of time limitations this presentation must be kept brief., If
additional discussion and dialogue is needed, I will be available for
any needed input.

Respectfully submitted,

.—éE;Ea4175-'-€7GL.~=JEZ=- ca

Raymond E. Isaacson
Attachments (2)
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3. This option requires the least amount of land area to be barred
from public access.

HEAL has repeatedly raised the point that there is no overall
government strategy for minimizing the amount of land at Hanford
which will have to be off-limits for centuries, and in some cases,
millennia. We again call upon the state, EPA and the DOE to develop
a plan wkich will limit (to the greatest extent possible) the amount
of land at Hanford which (1l be fenced off ar in effect, turned
into a national sacrifice zone. Before such a plan is in place, it
is only common sense to pursue those cleanup options which require
the least amount of area that will be left contaminated.

There is one other point 1ich should be addressed. At
various places throughout the EIS, the DOE states that once the
reactor areas are cleaned up, they will be available for "other DOE
use.” The EIS goes so far as to say that “federal ownership and the
presence on t! Hanford Site is planned to be continuous.” N aere

res the Energy Department stipulate the basis for its claim to
Hanford. HEAL strenuously objects to the Department's regal
attitude. The future use of Hanford is a decision which the
citizens of 1ashington and the affected | :ive American tribes
should and must make.

Thank you for listening to our concerns this morning.

0.309 | .






9

-2 - Ex_2

cont,-

the nreeent »roblems, which I don*t r 3d to describe to you.
There shotild be some wry in which the redionmuclide tritium

can be salv=ged to -~reserve the usefulness of existing nuclear

we2oons.,

To conclude, I'm 2 nrononent of the Immediate (over 12 yerrgr
time) One-Piece (nlus the rezctor block) Removzl (but still on

the Honford Reserv-tion eite) Altermative, with the changes noted,
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Testimony for the Sierra Club

Comments on the Decommissioning of Eight Surplus
Production Reactors
at the Hanford Site, Richland, Washington

To be Given at the Public Hearing Thursday, July 20, 1989
Hilton Hotel (Airport), Seattie, Washington

The Sierra Club, Cascade Chapter has reviewed the draft environmental impact
statement (EIS) on the decommissioning of eight surplus production reactors at
the Hanford site. The Sierra Club thanks the DOE for the opportunity to review
and comment on the draft EIS.

The Sierra Club is highly concerned about the potential for serious environ-
mental impact from the decommissioned production reactors if they are allowed
to remain in their present location in the 100 area of the Hanford site.

We feel that the decommissioning alternatives in the Draft EIS have been well
described and well researched by DOE. We believe that exceilent work was
done by the DOE in anzalyzing the various decommissioning alternatives. In this
testimony ioday we intend to provide comments on what we believe is the best
decommissioning alternative.

The Sierra Club believes that the longer the eight surplus reactors are aliowed
to remain in their present condition, at the present site, even with adequate air,
v erand )l monitoring, tt ¢ *will ~ 2 the potential fc severe environ-
mental disaster. Table B.2 in t! ft EIS illustrates that a astrephic (50%)
failure of the Grand Coulee Dam would place all but one of the surplus reactors.
below flood level at the First-Floor Elevation level of the reactors. A severe
seismic event could cause such a failure of the dam.

Appendix H of the Draft EIS discusses flood protection in the case of the In Situ
Decommissioning Alternative, however, it does not discuss the case where se-
vere seismic activity has simultaneously weakened the proposed riprap layer
around the reactor. While the EIS indicates that severe seismic activity is un-
likely in the Hanford area, the possibility of a catastrophic occurrence is not im-
possible, or totally improbable. If this riprap layer were also cracked at the time
of the dam failure, the reactor building would be in the flooded area without the
benefit of the protective layer. In addition, the closeness of the reactors to the
river allow no space for leakage without serious impact into the river. While this
has not occurred, we cannot be certain that it will not over the next century,
therefore we feel that In-Situ decommissioning is not the preferred alternative.
The In-Situ alternative is as costly as one-piece removal and it leaves us with a
higher risk of contamination of the Columbia River.

Pr.  ction Reactor Decommissioning Testimony, Page 1, 7/11/89
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-Jr preference would be to « minate the reactors ar * all components from the
Hanford site. This is impractical as no storage facility exists at this time to
relocate the radioactive and contaminated material. In additicn, the reactors are
too "hot" to be dismantle _ in the near future. In addition, we are very concerned
about the transportation of the material to another site; it would be hazardous
and have possible environmental consequences, particularly if an accident
occurred in transporting the reactor pa .

At this time the only realistic alternative seems to be to transport the reactors to
the 200 area and place them in temporary storage. The question then is one of
immediate one-piece removal vs. delayed one-piece removal.

The Sierra Club supports the one-piece in 2diate removal decommissioning
alternative. We support this for the following reasons.

The immediate one-p removal option is less costly than any other accept-
ab alternative and only $9 million more than the In-Situ alternative. The en-
vironmental impact of one-piece  noval is minimal and the rac ion dosage to
the general public (off the reservation) is as low or lower than any other alterna-
tive.

The only negative impact is the higher radiation dosage sustained by the work-
ers on the. decommissioning team. We are concerned with situations where
workers are exposedt more than minimal radiation levels. We feel that in this
case the DOE will be required to utilize a sufficient number of workers over the
twelve year span of the decommissioning project in order to ensure that no sin-
gle individual receives more than an acceptable level of radioactivity per the
present aximum ci,_itior dosi _: levels.

Again, we feel that the immediate one-piece removal of the surplus reactors is
the best alternative and the one that should be selected.

Production Reactor Decommissioning Testimony, Page 2, 7/11/89

0.327






x17

STATEMENT OF HEART OF AMERICA NORTHWEST
ON
DRAFT ENVIRONMENTAL IMPACT STATEMENT:
DECONTAMINATION AND DECOMMISSIONING OF
EIGHT PRODUCTION REACTORS,
HANFORD NUCLEAR RESERVATION

OVERVIEW:

Heart of America Northwest is a citizens group of 16,000
members dedicated to advancing our region's quality of life. As
such, we have been 1in the forefront of efforts to secure a
credible and timely clean-up of nuclear and chemical wastes at
the Hanford Nuclear Reservation in accord with federal and state
environmental laws. Hanford Clean-Up is an issue vital to both
the economic and environmental vitality of our region.

The Nuclear Reactors which line the banks of the Columbia

N River at Hanford are more than overwhelmingly stark symbols of
’ the need to clean up the Hanford site. They are facilities which
o pose significant risks of releases of radionuclides and chemical

wastes to the Columbia River and the environment of the
Northwest. Our position is that they must be cleaned up -
decontaminated and decommisioned - in full accord with all
procedures and standards of the relevant laws governing such
threats. We are not an organization with any position on the
production of nuclear weapons material , or which «calls for.
Hanfc¢ 1 shutdown. We do insist that Hanford be cleaned up in
accora with the law. :

The Draft EIS (Environmental Impact Statement) produced by
the USDOE (US Dept. of Energy) FAILS TO ACKNOWLEDGE THAT THE
CLEAN UP OF THE REACTORS MUST BE DONE IN ACCORD WITH FEDERAL AND
STATE ENVIRONMENTAL LAWS.

THOSE LAWS DO NOT GIVE THE DEPARTMENT OF ENERGY THE
AUTEORITY TO MAKE THE FUNDAMENTAL DECISION AS TO THE FATE OF THE
REACTORS AS CALLED FOR IN THE EIS.

W THE DRAFT EIS CALLS FOR A DECISION TO BE MADE BY THE DCE

‘ PRIOR TO THE INTENSIVE ON-SITE CLEAN-UP STIDIES (i.e., remedial
- _vestgations and 1 1isibility studies) CALL_OD FOR BY FEL_RAL AND
STATE LAW PRIOR TO ANY DECISION REGARDING CLEAN-UP AND
DECOMMISSIONING OF A FACILITY WH1_J] POSES SUCH A CLEAR POTENTIAL
THEREAT OF RELEASE OF CONTAMINATS TO THE ENVIRONMENT. THE
POLICIES, PROCEDURES AND STANDARDS OF THOSE ACTS ARE IGNORED BY
THE USDOE . TEIS DRAFT EIS.

THE STATE OF WASHINGTON, DEPT. OF ECOLOGY, AND THE U.S.
ENVIRONMENTAL PRC.SCTION AGENCY (EPA) SHOULD BE THE FUNDAMENTAL
DECISION-MAKERS REGARDING THESE EIGHT REACTORS, RATHER THAN DOE.

BUDGETARY CONSIDERATIONS HAVE APPARENTLY DRIVEN THE
EVALUATION BY THE USDOE OF ALTERNATIVES 1IN THE DRAFT EIS ,
LEADING TO A BIAS TOWARDS LEAVING THE REACTORS IN PLACE ALONG THE
COLUMBIA RIVER, EITHER PERMANENTLY OR FOR A SEVENTY FIVE YEAR
PERIOD - WHEN SOME FUTURE GENERATION CAN BE FACED WITH A

., DECISION, IF THERE HAS NOT BEEN A PRIOR RELEASE. THIS BIAS LED
¢ THE USDOE TO FAIL TO CONSIDER THE ALTERNATIVE OF IMMEDIATE
DISMANTLEMENT , WITH APPROPRIATE WORKER AND ENVIRONMENTAL HEALTH
SAFEGUARDS , DUE TO COST.
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