APPENDIX B

MAJOR COMMENTS AND DOE RESPONSES

Seventeen letters were received commenting on the draft

version of the EIS.
the comments are given in this appendix.

sions were also made in the text of the EIS.

The following letters were received.

Letter

Designation Individual or Organization

These comment letters and DOE responses to
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ABEL WOLMAN
THE JOHNS HOPKINS UNIVERSITY
BALTIMORE, MARYLAND 21218

2 OCTOBER 1978

Mr. W. H. Pennington, Director

bDivision of Program Review and Coordination
Office of NEPA Affairs, EV
Department of Energy
Washington, D.C. 20545

My dear Mr. Pennington:

Your letter and enclosure of August 3, 1978, have been
received. The Report covers an Environmental Impact State—~
ment on high level radicactive wastes at the Savannah River
Plant, at Aiken, South Carolina.

The document impressed me as an excellent review of the long
term history of examination of this provocative problem.
Some reference should be made, as well, to the fact that AEC
laboratories began work on containment of these wastes more
than 20 years ago. This would round out the complete record

of attention over at least a quarter of a century.

The alternatives considered and quantified appear reasonable,

even though many of the attributes are essentially qualita-
tively assessed.

One must inevitably be concerned about the fact that nearly
ten years have passed since recommendations for critical
exploration of bed-vock possibilities had been generally
agreed upon by competent students of the problem. The
abrupt closure by AEC in 1972 of these proposals should be
clarified to the extent that the decision was non-technical
and more a reflection of political threats by South Carolina
representatives.

In any event, the present document, it is hoped, will move
the exploration off of dead center.

Very truly yours,

Abel Wolman
AW:eh

Reference to previous work on long-term waste management has
been added in Section II-G, History of Review of the Long-
Range Waste Management Program at SRP.

No response required.

The concluding paragraph of Section II has been modified to
respond to this comment.
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THE PENNSYLVANIA STATE UNIVERSITY
UNIVERSTTY PARK, PENNSYLVANIA 16802
Telephone (814) 865-3421

October 6, 1978

W, H. Pennington

Mail Staticn E-201

GTN

Department of Enerpgy
Washington, D.C. 20545

Dear Mr. Pennington:

Enclosed herewith some comments on the SRP EIS as requested
in your letter.

Sincerely,

Rustum Roy
Director, Materials Research Laboratory

and
Chairman, Science, Technology and Society Program

COMMENTS ON DRAFT EIS
Savannah River Plant

General Comments
The d presentati
environmental impact of the three waste disposal scenarios.
I believe that a convincing case has been made that
solidification itself would not be a highly impacting step.

ig a well-reascnad
is a well-reasoned

A very fine part of the statement is the well-written summary
which allows a reader to get a good perspective of the whole
operation.

General Critique

1. Although it is alleged that these main scenarios have
been treated as alternatives, in fact the entire document
is focused on the glass alternative, and the three sub-
cases thereof. This is not so serious a defect for the
purpose of the EIS, however, it clearly leaves completely
open the most important choice which DOE will have to
make: which system?

2. The document does not specify the choice sufficiently to
be meaningful. 1i.e. Unless the total system is described,
how can the risks and costs be quantified. e.g.:

a) Offsite shipment to where? Transportation accidents are
function of distance. °

b} What geclogical host rock? This will determine design of
temperature of container, which in turn will determine
concentration of waste in glass. At 35% (p.IV-12)} what
would be the temperature at the surface of the container?
P.1V-12 states that once emplaced the integrity of glass
and container no longer matter, i.c. the release of the
radionuclides is expected. (Probably correct evalua~-
tion.) THIS MEANS THAT UNLESS THE ROCK FORMATION OR

Vo E voe T
Fequires 0o respoise.

The purpose of the document is to explore the environmental
implications of proceeding with an R&D program and the
environmental impacts of alternatives thereto. Any later
propesals to take action of potentially significant impact,
such as the construction of a major waste treatment facility
on the construction of a permanent waste repository, will be
covered in subsequent project—specific environmental reviews,

A detailed explanation of the assumptions used in the risk
assessment are included in ERDA 77-42. For conservatism,

shipment was assumed over 3000 miles (probably the maximum
distance a repository would be from SRP).



HYDRO-GEOLOGY CAN BE GUARANTEED SOMEWHERE OFFSITE, THE
OPTION IS NOT VIABLE. Until this part of the system is
readied, can one proceed with this option.

3. The document is most baffling in what it omits. Surely
both Alternative 1 and 3 were straw-men and should have
had subcases which are the REAL COMPETITORS FOR THE GLASS
OFFSITE SCENARIO. For example, why were these not con=
sidered.

Thus Alternative lb: Dewater and add carvefully tailored
additions and conecrete to solidify in tanks. Entomb with
reinforced concrete, and grout under tanks with tailored
supergrout.

Alternative 3b: Instead of the ludicrous straw man of pump-

ing raw liquid or slurry into bedrock, employ well establish-
ed (and improved by "super-grouting”} Oak Ridge technology to
solidify wastes in absorptive concrete. In my view the most
prohably real choices will be between Alt. 1b and 3b mention-—
ed above. The technelogy of 3b 1s FAR ADVANCED OVER ANY
GLASS TECHNOLOGY, with over 10 years experience in the U.S.
Why was it ignored?

The specific disposal method on hest media has not been
gelected. The proposed R&D program is flexible emough that
it does not foreclose any of the geologic disposal options

mary cmdam seamad daemo e d e Mhro oovmc s bao haoo eadd Fdad o
oW ulicel’ COnSlaeraticn. 1INE€ SUMmary (8% Deen moaliried (0

reflect this. It is emphasized that the Savannah River
wastes produce very little heat. Even If canisters of glass
containing five-year-old waste were emplaced in a salt

cavern and the cavern were immediately backfilled and sealed,
and the waste canisters were assumed to immediately dis-
appear, the interface temperature between glass and salt
would be about 150°C. 1In actual practice, four canisters of
five-year-old waste would be produced compared with the
number of canisters containing the very much clder waste.now
on hand. The five-year-o0ld canisters would be widely spaced
among the cool canisters, even if they were actually placed
in the repeository immediately after productiomn. The reposi-
tory would remain open, dry, and cooled many years after
waste production at Savannah River closed. The cuter cani-
ster containing the glass would be specially chosen to give

a long lifetime in whatever host medium the waste were
emplaced, and the vicinity near each container would be back-~
filled with material having desirable chemical properties
relative to the container and desirable retention properties
relative teo any waste that could escape. Taking all these
factors into account means that the glass would never experi-
ence an interface temperature greater than 80-100°C, and it
would be surrounded by a compatible host medium. There is
abundant experimental evidence that glass is a high integrity
waste from under these conditions.

With regard to Alternative lb, scoping estimates have been
made in the past for various means of in-tank sclidification.
When safety, occupational exposure requirements, and assur—
ance of product quality and uniformity are provided for,
these options cost about the same as removal from tanks and
conversion to a high integrity form, and they provide an
inferior disposal system,

Alternative 3b could be employed if a decision were made to
dispose of the waste in a bedrock cavern at Savamnah River.
The Oak Ridge technology is not applicable at Savannah River,
since QOak Ridge uses fractured shale in thin sheets for dis-
posal, and no such geology is available at Savannah River.
The reference document, ERDA-77-42, discussed several low-
integrity waste forms emplaced in bedrock under Savannah
River. As discussed in Section IV-D, hot-pressed concrete
as an alternative waste form is being investigated at DOE
laberatories and will be considered as a possibility for the
SRP wastes.



C-4 4. Budgetary costs. These are so dependent on specific

technical choices (such as density of loading in can~
isters, and canister transportation and emplacement)
that it borders on the meaningless unless the TOTAL
SYSTEM COST 1S SPECIFIED,

Specific Critiques

p.11-i (Para. 2, end) 1t is implied that grouting into
bedrock would require "extensive R&D." This implies that
such R&D would be more extensive than for the glass opticon.
The exact opposite 1s true by one to two orders of magnitude.
S¢ far the U.5. glass R&D has not resulted in firming up (a)
Composition and (b) Melter design, leave alone any actual
technical problems such as electrode compositions, lifetime
tests of refractories, etc. Compare this with Oak Ridge
grouting technology - 10 years in situ experience. Which
needs more R&D??

p-11-9. The candid if incomplete reports of the NAS
Committee and GAQ reports leave me with the puzzle ~ WHY
DIDN'T SRP do R&D on the alternatives?

p+1I-9. Contd 4.3). This single statement is cited over and
over again, as though it were the last word from the State
government. Tt 1s a mild statement. Since then opristic
estimates of other sites have changed. MOREGVER I BELIEVE
THAT THE E.I.S. TOTALLY UNREALISTIC IN ITS"SOCIO-POLITICAL
E.I.5." GSURELY THE STATE OF S. CAROLINA SHOULD BE PAID SIMS
IN THE ORDER OF HUNDREDS OF MILLIONS OF DOLLARS AS PAID FOR
FEDERALLY-IMPACTED AREA WHILE EMPLACEMENT PROCEEDS. I
believe the S. C. Legislature would have a very different
attitude with a reascnable offer like that.

Total system costs are discussed and estimated in Sections X
and XI. A large portion of the cost of the waste management
program for the Savannah River defense waste will be for con-
struction of the large shielded building for carrying out
operations on the waste, and for removal of the waste from
existing tanks and processing the waste so that it is ready
for incorporation into some high integrity form. Total sys-—
tem costs are therefore not very sensitive to credible varia-
tions in present estimates of loading density, transporta-
tion, or emplacement. ERDA 77-42, Section IX, contains the
detailed assumptions for cost estimating purposes.

The sentence referred to in the comment addresses liquid
waste (Alternative 3), not concrete grout. Most of the R&D
required would be for the bedrock cavern itself and determi-
nation of its likely integrity, not for the waste form. As
stated in Response C-3, the Oak Ridge technology is mnot
applicable to the rocks underlying the Savannah River site,
and also the Oak Ridge system is used for intermediate level
wastes rather than high-level waste.

As stated in the Atomic Energy Commission press release
Kovember 17, 1972, on postponing development of the bedrock
project at the Savannah River Plant, the Commission will
place priority on research and development on other disposal
methods., Consistent with the recommendations of the Inter—
agency Review Group on Nuclear Waste Management (TID=29442),
the Department of Energy is proposing to continue national
research and development program on immobilization of the
radiocactive high-level waste for subsequent disposal. This
program 1s described in Section IV=D.

Selection of radioactive waste repository sites will be in
compliance with the applicable regulations/guidelines.
Sociceconomic issues will be addressed in project-specific
environmental reviews.
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p-1I~11 (Para. 1). Very muddled or deliberately misleading.
Why did AEC really stop work on bedrock storage in 19727
What was the total § investment in this study? What was the
“technology already in hand?” Glass? If it is not in hand
now, how come it was in hand then?

p.IVv=18 (Para. ). The entire tone of the document suggests
some urgency to get on with it. Why? “10 year development”
of bedrock storage technology (already a high estimate) is
unacceptable, as though It was expected that WIPP, and a
final storage facility will be in operation in 10 years.
Does some one believe that? If no, why the hurry? Will the
public be very impressed by some tanks of hot glass? They
have had themn at Harwell for 15 years and it hasn't con-
vinced the public.

Final Comment

The urgent, polemic tone advocating a particular solution is
distressing. There is se little understanding of the total
national picture, the total KWM system, the explosion of new
sclence and technologies. THERE ARE VASTLY BETTER PRODUCTS
THAN THE PROPOSED GLASS. VIZ ARTIFICAL MINERALS. THERE ARE
VASTLY BETTER PROCESSES - QAK RIDGE GROUTING. UNLESS THESE
ARE COMPARED AND A REASON GIVEN FOR CHOOSING GLASS, THE EIS
IS INCOMPLETE.

The cencluding paragraph of Section II has been modified to
respond to this comment. Approximately $J-5M was spent on
bedrock disposal studies. The technology in hand was that
of retrievable surface storage as opposed to geclogie
storage.

The decision addressed by this EIS is whether or not DOE
should continue an R&D program. Any decision on implemen-—
tation of an alternative will be addressed in project-
gpecific envirconmental reviews.

Section IV-D has been Included to discuss alternative waste
forms, the national and foreign programs for their develop-
ment, and the reasons for choosing glass as the reference
waste form for the research and development, design, and
testing program covered in this Programmaiic EIS for ihe
Savannah River Waste. The selection of a waste form for
implementation in a project will be addressed in a project—

specific envirommental review.

It is not the intent of the document to imply a sense of
urgency. Rather, this document analyzes the impacts of an
orderly program for R&D to permit immobilization of the
defense waste on a timely schedule, as recotmmended by the
President's Interagency Review Group for nuclear waste
management. it should be noted that if the program discussed
in this EIS is followed by authorization in 1981, startup
would not begin until 1988, and waste processing would work
down the old inventory and become current with waste pro-
duction in about the year 2000. It is also pointed out
that the impact of further delay in the program would be
continued storage of wastes in tanks, requirements to build
more new tanks, and increased costs.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

October 23, 1978

OFFICE OF THE ASSISTANT DIRECTOR
FOR ASTRONOMICAL. ATMOSPHERIG

PUR Aol illaL, AlllarniExls,

EARTH, AND OCEAN SCIENCES

Mr. W. H. Pennington, Director
Division of Program Review

and Coordipation
Office of NEPA Affairs, EV
Departwent of Energy
Washington, DC 20545

Dear Mr. Pennington:

Your letter of 31 July 1978 transmitted to the Natioral Sci-
ence Foundation (NSF) for review the Department of Energy's
draft Environwental Impact $tatement, DOE/EIS-0023-D, Long
Term Managenent of Defense High-Level Radioactive Wastes,
Savannah River Plant (SRP), Aiken, South Carolina.

The draft statement has been reviewed by appropriate NSF
staff. The following comments are offered:

To date, the SRP has an excellent safety record. The local
pepulace is accustomed to the clese proximity of that facil-
ity. A significant portion of local employment is SRP de~-
rived or related. Given the continuation ¢f current trends
these factors are unlikely to change significantly.

This DELS appears to be well prepared and quite complete,
with one exception noted. The energy regquirement, which will
be a high cost factor for each alternative, should be eval-
uated and congidered in the decision process.

Considering the local geology and hydrology, the size of the
reserve wastes, and shortcomings inherent in long distance
transportation, alternative {2), subcase {(c}, seems prefer—
able (process to glass, disposal in bedrock cavern at SRP).

Requirements for the principal sources of enmergy for each

alternative are estimated in Table VIE-1., Costs for this

energy are included in cost estimates discussed in Section
XI-C,

The propesed waste form technology development program does
not foreclose any of the repository options being considered.
However, selection of the type of geologic formation and the
specific sites for repositories will he addressed in
separate EIS's.
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The draft statement indicates that certain research and
development efforts are yet Lo be undertakea. When the
resuits of these efforts are known, decisions on the
alternatives may be made more adequately. Since the DEIS
presents planning data in terms of a 300 year period,
alternative (1) could be favored over the other two (con—
tinued storage in tanks), This would allow time for more
advanced methods of treatment and storage to be developed
that may be superiot to thase of alternatives (2} and (3).
Alternative {3) appears to be the least desirable in view of
possible problems in the future involving inaccessibility of
the wastes.

Sincerely yours,

Daniel Hunt
Deputy Assistant Director

The Report to the President by the Interagency Review Group
on Nuclear Waste Management, March [979 (TID-2%442) recom—
mends that immobilization of the waste should begin as soon
ag practicable. As stated in the Foreword arnd discussed
further in Sectien IV-D, a large R&D program is being con—
ducted on alternative waste forms. This Is in parallel to
the development of the reference waste form, borosilicate
glass monoliths. The proposed R&D program 1s aimed at per-—
mitting a decision on an SRP immobilization plant in 1982,
and on a waste form in 1984.
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DUKE POWER COMPANY
ELECTRIC CENTER, BOX 33189, CHARLOTTE, N. C. 28242

(704) 973-4226

E. B. HAGER
CHIEF ENGINEER
ENVIRONMENTAL DIVISION

October 18, 1978

Department of Energy
Hashington, D. C. 20545

Attention: Mr. W. H. Pennington, Director
Division of Program Review
and Coordination
Office of NEPA Affairs, EV

Gentlemen:

Re: Long-Term Management of Defense
High-Level Radioactive Wastes,
Savannah River Plant, Aiken, S. C.
DOE/EI$-0023-D
File Nos. GS-N-9, GS-N-9.9, GS5~5-64

We appreciate the opportunity to comment on the subject envi-
ronmental impact statement. Radioactive waste disposal,
whether it be from the national defense program or from the
nuclear electric energy program, is a most important unan—
swered question. While we recognize that the wastes from
nuclear electric generating facilities and those from poten-
tial reprocessing facilities are different from the wastes
generated at the Savannah River Plant, we believe that much
important technology can be gained from the permanent dispos—
al of the Savannah River Plant wastes.

The results of the study presented in the subject report
justify a permanent disposal opticn. The costs are presented
for continuation of storage and deferment of permanent dig—
posal are unacceptably high from an envirommental standpoint.
We urge the Department of Energy to take a lead in demon~
strating and licensing permanent radicactive waste disposal.
We believe that dealing with waste disposal now will save
wany dollars, resources, and population exposures, expecially
since ultimate disposal must be dealt with.

Yours very truly,

The Federal govermment recognizes its responsibility in the
proper management amd disposal of nuclear waste. On March
13, 1978, President Carter established the Interagency Review
Group on Nuclear Waste Management {IRG) to formulate
recommendations for establishment of an administration
policy with respect to leng-term management of nuclear
wastes and supporting programs to implemeat this policy.
The draft IRG report was published im October 1978 and
received extensive public inputs. The final IRG report
(TID-29442) was published imn March 1979 and forms the basis
for planning by Federal agencies. The Department of Energy
proposes to continue its research and development program
to immobilize and dispose of the radiocactive waste.
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W. P. BEBBINGTON
905 WHITNEY DRIVE
AIKEN, SOUTH CAROLINA 29801

W. H. Pennington, Director

Division of Program Review and Coordination
Qf fice of NEPA Affairs, EV

Department of Energy

Washington, DC 20545

Dear Dr. Pennington,

Thank vou for the opportunity to comment on DOE/EIS-0023-D,
"Draft Environmental Statement ~ Long-Term Management of
Defense High-Level Wastes - Savannah River Plant.” The
Statement presents the dilemma of having to choose among
alternatives that entail extremely high costs to achieve
extremely low calculated risks and those that entail moderate
costs with very low associated risks, one of the latter being
the "do nothing™ option of continuing forever the present

waste-management practices.

Although no conclusions are presented in the Statement, 1t is
evident from the summaries of "Research and Development
Needed™ in Section IV that only Alternative 2, Subcase 1,
"Process to Glass and Ship to a Federal Repository,”™ is under
active consideration. This alternative is estimated to cost
§1.7 billion, six times as much as continuing operation of
tank storage (Alternative 1), and would achieve only a 36 per
cent reduction in risk. Both of these alternatives have, I
believe, important "difficult-to-quantify” factors that are
not evaluated in Table I-2.

Alternative 2, Subcase 1 is so very high in cost that there
is a high risk that the funding of it will be indefinitely
delayed, thus continuing Alternmative 1 by default. Alterna-
tive 2-1 would also certainly rate very low in "Conformance
with Policies of Governments of States other tham S. C. and
Ga." Since the citizens of the states where the Federal
repository would be located and across which the wastes would
be shipped would have derived no economic benefits from the
oeprations at Savannah River that created the wastes, their
governments would be understandably reluctant to accept
responsibility for disposal. ’

It is correct that Alternative 2~1, 'Immobilize and

Ship to Federal Repository,” is receiving the major atten-
tion in the R&D design and testing program. However,
decisions regarding the specific waste form or the ulti-
mate disposition of the waste form have yet to be made.
The planned R&D programs will provide the technical bases
for these decisions. The needed R&D programs are dis-
cussed in Section IV-B and Section IV-D, which was added
to describe planned work on alternative waste forms. The
choice between Alternative | and the various options of
Alternative 2 must be made considering beth cost and the
perceived values of the added safety and avoidance of the
need for future actiom.

Included in Alternative 2 are three options for the ulti-
mate disposal of the wastes: (1) Disposal in a Federal
Repository, (2) Storage in Surface Facility at SRP, and
(3) Disposal in a Bedrock Cavern at SRP. Each of these
has its owa merits and faults which change depending on
the viewpoint of the evaluation. Eventually, a consensus
decision must be reached that balances both local and
national considerations of risk and benefits, both past
and present. This statement considers the environmental
risks and benefits and demomstrates that the impact is
small from any of the alternatives. Other factors,
including cost, are evaluated to the extent possible.
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Ancther "difficult-to-quantify” factor for Alternative 1 is
the risk that neither adequate funds nor adequately competent
staff will be provided for centuries. Although the estimated
cost of this alternative inecludes the endowment of funds for
the future, the ‘actual expenditures will presumably have to
be autherized in annual Federal budgets. Attracting high-
grade technical staff to the dead storage of old wastes will
certainly be difficult.

Alternative 3, "Liquid in SRP Bedrock,” deserves further con-
sideration since it holds the promise of being achievable at
reasonable cost and in reasonable times. As presented in the
Statement, its only "quantifiable" shortcoming is its rela-
tively high calculated "Offsite Population Dose Risk." This
risk, according to Table XII-10, would be less than 0.l per
cent of either the natural dose or the average medical dose
to the pertinent population, but is high relative to those
calculated for the other altermatives. Virtually all of the
risk calculated for Alternative 3 is associated with the
period of about a year during which the waste would be trans-
ferred to the bedrock cavern; the risk once the waste was in
the cavern would be very low,

The vulnerability during the period of transfer was envi-
sioned as being to sabotage or earthquake damage. The
assumptions upon which these risks were calculated are not
given in the statement.

The second full paragraph on page XII-12 states qualitatively
some extreme risks of failure during transfer in a manner
that is quite different from the quantitative assessments
made elsewhere in the Statement. Most certainly people would
not be permitted to drink water from the Tuscaloosa aquifer
if it had been so contaminated that it would give them lethal
radiation doses!

The requirements for indefinite tank storage are given in

Sectionsg IV-B and XI. DOE recognizes the uncertainties in
projecting the behavior of cognizant officials In the dig-
tant future.

Comment noted; no tesponse required.

The assumptions upon which the earthquake risks are based
are in ERDA 77-42, p, V-42. The scenario assumes that 25%
of the wastes are in the cavern at the time of earthquake,
the earthquake frequency which would result in a pathway
from the cavern to the aquifer would be 3.3x10‘5/yr., 5000
gallons of waste would be transferred to the aquifer every
year for three years, 50,000 people move onto the plant site
and use the water under the site 100 years after the earth-
quake. ERDA 77-42 also explains that the detailed scenarios
considered for sabotage are not given for reasons of security
but are given in a classified appendix to the document.

The referenced paragraph is a summary of the quantitative
results presented in Section V. It is customary to state
consequences of possible accidents without corrective
actions in Envirommental Impact Statements. It is probably
true that few people would actually receive large exposures
before consumption of the water would cease, even by an
uninformed group of users. Corrective actions are dis—
cussed for this scenario in Section XII-D.
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In view of the potentially great advantages of Alternative 3
over the others, the Final Statement should present uuch more
detailed explanations and analyses of the risks of sabotage
and earthquakes, including the measures assumed to forestall
their effects. The costs of additional measures to reduce
the current estimates of risk by factors of 10 and 100 should
be estimated. During the period of waste transfer, sahotage
could be deterred by redundant technical surveillance and
security techniques supplemented by onsite military forces.
The vulnerability of the £ill line between ground surface and
the tunnel bulkhead could be preatly reduced by applicatiocn
of the sorts of safeguatrds that are applied to nuclear
reactors — basically these would be automatic closures, top
and bottom, actuated by seismic sensors. Again, redundancy
of systems should greatly decrease risk.

Table V-4, page V-1!, "Manpower and Time Requirements for
Operational Modules,” should include data for transfer of
liquid waste to a bedrock cavern.

On page IV-19 it is stated "...research and develcpment
efforts for..alternative (3) would be directed toward ensur-
ing the integrity of the bedrock..This work is not underway
and is not currently propesed for funding.” In view of the
potential of Alternative 3 and of the findings of the review
panels (Pages I1I-6 through TT—ln) this positien should be

reconsidered.

Sincerely,

W. B. Bebbington

CC: N. Stetson, SRO

The tradeoff between cost and risk is treated Iin Section XI.
Optimization of the design to reduce radiation risks is
treated by applying the NRC and OMB cost-benefit relation-
ship $1000/man-rem. The analysis in Section XI is intended
to allow risk-benefit considerations to be treated on a con-
adorant hoodio Far 2l P [P e T T Ty, PR

sistent basis for all of the alternatives uy pPresSeniing the

incremental cost-risk relationship for each alternative.

The manpower and time required for removal of wastes from
o0ld tanks and transfer to either new tanks or to bedrock
cavern were assumed to be the same.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

Nov 1, 1978

Mr. W. H. Pennington, Director
Office of NEPA Coordination

U. 5. Department of Energy
Washingteon, D. C. 20545

Dear ¥Wr. Pennington:

Subject: Draft Envirommental Impact Statement, Long-Term
Management of Defense High-Level Radiocactive
Wastes, Savannah River Plant, Aiken, South
Carolina, DOE/EIS-0023-D

This offjce has reviewed the Draft Environmental Impact
Statement for the Long-Term Management of Defense High-Level
Radiocactive Wastes, Savannah River Plant, Aiken, South
Carolina {DOE/EIS-0023-D) as requested in your letter of
July 31, 1978. In consideration of this draft environmental
impact statement, our comments on DOE/EIS-0023-D are enclosed
for your use.

Sincerely,

Voss A. Moore, Assistant Director
for Environmental Projects
Division of Site Safety and
Environmental Analysis

Enclosure:
Comments on DOE/EIS-0023-D

cc: -Mr. Thomas Sheckells (5)
Environmental Protection Agency
Room 537, West Tower
401 M Street, 5. W.

Washington, D. C. 20460
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NRC

LONG-TERM MAMAGEMENT OF DEFENSE HIGH-LEVEL RADIOACTIVE WASTES,

COMMENTS ON DRAFT EIS,

SAVANNAH EIVER PLANT, AIKEN, SOUTH CAROLINA

General Comments

1.

2.

3.

Spe

The document assesses the environmental impacts asso-
ciated with the three identified alternatives; how=-
ever the comparison between the alternatives does not
include a recommendation on the preferred option.

Since no detailed technical descriptions have been
provided in the subject document for any of the proposed
high level waste management alternatives, the NRC is
unable to provide comments related to maintaining
releases to the enviromment to "as low as is reasonably
achievable” (ALARA)} levels.

The SRP onsite and offsite radiological environmental
monitoring program and the operaticnal monitoring resulrts
should be referenced. The existing SRP radiological
monitering program should be generally described and any
changes to the existing monitoring program needed for
each of the different waste alternatives should be dis-
cussed.

cific Comments

Page Comment

The design of the Activity Collection (confinement)
Syster does not incorporate a means to control the
humidity of the exhaust alr in the event of an
accident before the air is passed through the HEPA
filter-charcoal adsorber system. An englneered
safety feature (ESF) filter system should comsist of
heaters, demisters, prefilters, HEPA filters, char-
coal adsorbers, and after filters.
onsideration should be given to replacing the por
abl demineralizers Iin the Fuel and Target Storage
Basin cleanup system with a permanent system. Also,
the handling of demineralizer regenerant solutions is
not described. Systems should be provided to main-
tain discharges of regenerant wastes to ALARA levels.

madd
SLia

The preferred alternative for this programmatic ELS is the
continuation of an R&D program almed at immobilization of
the 5RP liquid high-lievel waste for disposal and is iden-
tified in the Foreword and Summary. Detalled technical
descriptions will be included in subsequent project-
specific environmental documents.

The Savannah River Plant has had an extensive onsite and
offsite environmental monitoring program since 1951
(before plant startup). The menitoring program measures
direct radiation, breathing air, deposited radioactivity
anu fauiéaccr‘iity 1[1 LUHSUIIIEG deEIlalS .LﬂCJ.LlCI.l[lg WdEEI,
milk, fruit, vegetables, grain, fish, fowl, etc. A

description of the monitering program and results are

given in the major reference document, ERDA-1537, Appendix E,

and the results are also published annually for public
distribution (Environmental Monitoring in the Viciaity of
the Savannah River Plant - Annual Report). Due to the
programatic nature of this EIS, a description of the
environmental monitoring program has been omitted. The
monitoring ptrogram, tngether with any changes necessitated
by the implementation of the waste management alternative,
will be presented in project-specific envirommental docu-
mentation.

These comments were submitted on the draft of ERDA-1537
and were responded to on pages K-25 through K-29 of the
final document.
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G-3
contd

Specific Comments

Page
1I-16

II-18

I11-28

I1-120

111-82

Comment

The report states that leakage in the process heat
exchangers represents approximately one-fourth of the
total releases from the reactor area. However, no
mention 18 made of measures taken to isolate the leak-
ing heat exchanger or to otherwise control releases.
The capability of the systems to maintain releases
ALARA In the event of process heat exchanger leakage
should be described in the DES.

In order to achieve optimum control of releases and
to maintain releases of radivactive materials in
liquid effluents ALARA, releases should be collected
in monitor tanks and each batch sampled before dis-
charge. Releases should be monitored continuously and
if activity levels exceed predetermined limits, the
capability should exist to further process these
effluents.

In order to maintain releases of radiocactive fodine
as low as is reasonably achievable, consideration
should be given to adding lodine absorbers after the
sand filters used to process effluents from the
canyon processing areas and process vessel vents.

There appears tc be an inconsistency in the methods
for handling of drummed solid waste (20 year retriev=
able storage) versus bulky solid waste and contami-
nated equipment {buried directly in earthen trenches).
The latter method could lead to migration of activity
into the groundwater with eventual release top the
environment. The envirommental statement does not
provide the details necessary to show that radioactive
materials contained in these wastes will not migrate.

In order to prevent overflow from tank risers and
vents, level controllers and alarms that will auto-
matically terminate transfer of waste into the tank
should be installed in all tanks.



‘War »_(f X 67 01 paBueyy usaq sy
pue ‘1011s TedTydeiBodLy v ST wai z-01 X 0°Z 3o 3nTBA 3yl

*30TIPTING Byl uryiTm sesae

IBTTEWS TRIAA3S JO auc FuriiTy Jo AITTTqeEqoad a3yl yarm
Furpring ayl ojut 2uyryseird sueydate a3 30 AITTIqRQEId W3
Jo £etiaao0 ue moly s3Tnsa1 4317Iqeqoad ramey syl *rusmmod
Yl oy pruorjudW ased OSTITIedS Byl Ul *H-—p UCTIIVS U uoll
-dNPOIJUT 3yl UT PaIRIS ST ‘Zo-/ . VIYT JUSMNOOP 20UIaIaI
243 UT uaAI® aie S2TITTIQEGoad JO UGTIRATIIP FO STTERIHN

“LEST-VAUA 10 9 pur g seorpuaddy ur usayd aae sorSojopoyidu
HOTIRNITED 580D oY) JO suoTidIIdsop parfelad ‘SIUSMITUWOD
JSOP ARDA-[ 101 °a¥ SUOTIEINDTEl Bsog -sdemyjed TEITITID

. 3Y3d 9q TTTM WEIIJSUMOP IIEM IDATY YBUUBARS Jo UoTiduns
-uod uruny pue ‘alfsijo Aemiaed NTTu i1 ‘Aiepunoq 23S

#y1 I® WNTIEI] ITILYdsowl® JO UWOTIETRYUL/UCTSISum] ‘Suctld
-eiado Tewlou WO1Y JUSLUOATAUR 2] 0] pPasea[2l spyTINuUOIpel
juelzodut 3sow ayl 3q TTEM @nTITal vyl 3IEDOTPUI SagdruUER BYJ

*semp3 udredwed

3o sjuduodmod Buypn{duT “1°g-p uOIIAg Ul PIZTWRIT ST £-4A
PU® 7-A SATQEL 10NI1318u0d 0 sjudwadiynbai samodusm pajem
~T159 pue elep 2Insod¥a DTSEQ 2yl UIIMIR] UOTIE]III0D By

*513j10m Jo sdnoI¥ Juazayjrp omd 8yl jo saansod

-x2 98eiaAE Yl UT IU3XIIIITP 2TIIIT ST 2I1ayjy ‘Ixal ayl

ur palels se “Jsasmog  ATuo suoririado Juissasoeidal juaa
-ind> yta sg ydry se [eTIudled wotleTpea o1 paidalquns jou
2xe jeyl paatoaur oTdoad Auew aq pynom I8yl ISNEIIQ Z-A
31qe] I9NIISU0D 031 PAasn seM ([-A IT9EBL) S/61-696] JX0J 20ua
—-Tiadxa Jyg =9ei1sae ‘[°g-A uUOTIIBG JO IX33 JY3J UT PIIELIS SY

*Z-9 Jjusmmod o3 Isuodsea aes osyy ‘7 xrpuaddy C/e¢7-voud
IIUDAIFBI SYI Ur PAPNTIOT IR Y[-p PUB [-A SITqEI UT uaals
sainsodxa 2yl auTmIalap 03 posn spoylaw SurtiolTuow UL

+AouedaansIp STyl uTETd¥D

95®aTd  *(Waa 7_(T1%6°7) 9
uyl pe3IST[ ONTEA Yl wozrg

1 pue ‘C[ *kI-A S2IQE]
S1933TP (W31 7 _OTX0°7)

T11ds ® 207 usatd ssop TenpraTpuy undlTxem ayf

JUITMO)

¢ {1BBA fS91U3AR wloﬁwc.hv ¢ faTlieulal(y

Jo 95EBIQNS YIBD 10J PI

Juasead anrea 8y3 woiy

JUDIABIITP mumuh\mucubw mloﬂxo.uv I PATIRUIRITY
1oy ysear auerTdaye ue 3oy ALITrIqeqoid 3] ST AyM

JUBLO]

i(suorieiado Buyssadord

pue 3uTTpuey 31SEs TEMIoU JYS UO Poseq ‘Saseafal
pInbT] pue 2uJoqije I03J SOIPTTONUOTPER SUFTTOAIIUCD

2yl a1e IryM *(/1-p *d) Juowe

1B3S paduaxagal Iyl uy

SE J72M $B ‘lUsmalels SIY2 UT PRIITIULPT aq prnoys

(suorjeiado Tewacu uo paseq) @

SOP TENPIATPU] UNWTYXET

9yl BuTIETROTED UT PISN UOTIBIO] AIBpuUncqg 383ITS Yl
30 uoIIDBATP Ssedwod pue ‘dnoal al3e ‘sdemuyied oyl

JUITRIO))

*PSTITIET? ®q PINOYS SATIBUISITE YIEd A0J Sowrl

udredued syl *SUCTIBINITED ISOPp JO UOTIBITITIRA
103 ¢=A PUE T—A SITQEI UY BIEP S3T IO 2SN BY3 pue
97qe] STY] UAIMIDG UOTIBTAIIOD SNOTAQO ou ST I8l

JUDWWOS

*Z=A S4Bl UT Pa1apTS

-uod 3uTssadzead alsem o0 IeTIWIE 2q PTnom insodxd
TeucTiednado paziejur Surssenoidsa [9NJ UO UOTSSDD

=SIp aylL *7-A 2TqeL I0F posn
woxy ainsodxa awderdus afeiane

ST 31 "pasENISIp 29 prnoys
UlATE SIS0p PUIWISIIP ©F pasn

sem Y[-A 10 T-A 3TQEL
ay3 IdYloym IBITT Jou
VI-A PU® T-p STqel Ut
poyjam BuliolTuom By

ERETTe)

LZ=~A
afegd -9

Ti-A
2¥8d  9-9

a88d -5

a8ed 4-9

B-17



81-9

G-12

Page
V=34

Comment

Sabotage events should alsa be considered faor
transportation and storage in the exposure rtisk
analysis of Altermative 2, Subcase L.

Comment

Sabotage events should also be considered for stor-
age in the exposure risk analysis of Alternative 2,
Subcase 3.

Comment

Dffsite land contamination may also result from
sabotage during transportation for Alternative 2,
Subcase 1, and during storage for all the alterna-
tives.

Comment

It should be noted that Table VI-] references Table
VIII-1 which does not exist.

Comment

It is not clear why the loag-term man-rem doses for
Alternative 1 and 3 are greater than those for
Alternative 2 in Table IX~1. The differences in
tabulated man-rem between alternatives for both
short~term and long~term cperations should be dis-
cussed.

Comment

The basis for using a lower pepulation dose due “To
routine waste processing releases in Tables XII-6,
7 and 8 rather than the dose given on page XII-6
(22 man-rem/yr) for processing operatiocns is not
clear.

Comment

The resolution of the comments on Tables V-12 thru
id should be incorporated intv the summaries oi
costs exposure risks presented in Tables XII-5
thru 9.

Sabotage has been considered for this alternative. The
analyses show sabotage to result in neglipgible impacts.
Discussion of sabotage for this alternative can be found on
page VI-15 of ERDA 77-42,

See the response to G-9.

Land contamination beyond the immediate vicinity is esti-
magted to be negligible for the transportation activity, as
discussed in the reference ERDA-77-42. Sabotage during
storage is also explicitly covered in that refereunce.
Asgumes high integrity shipping cask and waste form which
would not result in significant land contamination due to
sabotage.

The table has been corrected.

The detailed components of risk that make up the summary of
Table IX-1 are given in Tables V-12 through V-16 and Table
V-2, 80 that each reader can examine the different sources
of risk. These components were used to coenstruct Table IX-1
ag explained in Secrion IX-B.Z.

The dose given on page XII-6 is incorrect, and has been
changed to be consistent with the tables.

The tables are consistent with each other, and have been
changed to include risk integration to 10,000 years and
ppdated costs.
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G-16

G-17

G-18

G-19

Page
X1II-2

Comment

The offsite population dose risks presented in
Table XI1I1~1 do not correlate with the information
given in Table XII-10 page XII-13, particularly for
Alternative 2, Subcase 3. Please clarify.

The radiation expesures listed in Table VI-1, page
VI-2, should be included as additional quantifiable
environmental impacts.

The derivation of the offsite population dose from
natural radiation is not presented in the text of

the document, and it is not clear how the value of
2.3x108 man-rem is obtained.

The amount of accidental offsite land contamination
should be revised, as appropriate, after considera-
tion of the various comments on the topic of sabo-
tage.

Table XII-10 gives average dose risk on an annual basis
(man-rem/year), whereas Table XIII-1 gives time-integrated
risk (man-rem). The two differ by an integration over
time, taking into account radionuclide decay and population
growth.

The radiation exposures given in Table XIIl-1, Quantifiable
Environmental Impacts, already include the exposures given

in Tabhle VI-1.

The offsite population dose from natural radiation is cal-~
culated by integrating the individuzl dose over the popula-
tion within 150 km of the SRP site, with an allowance for
population growth as explained in the text, and over the
time period of interest.

See Responses G-9 and G-11.
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ENVIRONMENTALISTS, INC.
Founded 1972

October 30, 197%
Mr. W. H. Fennington
Mail Station E=201, GTHN

Department of Energy
Washington, D, C. 20545

Dear Mr, Pennington:

SUBJECT: "Draft Environmental lmpact Statement Long-Term
Management of Defense High-Level Radioactive
Wastes

Savannah Riwver Plant, Aiken, South Carolina

July 1978 DOE/ELS-0025D"

General Comments:

The EIS purportedly "provides environmental input for deci-
sions on whether Savannah River high-level radicactive wastes
should be processed and sclidified" in accordance with our
national goals, or whether the wastes should be kept in
storage tanks until such time as our priorities, technology,
and regulations permit disposal in bedrock beneath the SRP
site. "{(S)ome future generation may make a decision that
some other disposal method would be more desirable,”

The EIS supports those who allege that there is ne federal
comnittment to sclving cur high-level radicactive waste
management problems.

Three critical issues are ignored in the ETS: the problem of
accumulated high-level radicactive wastes (HLRW); the fact
that this country is seriously contemplating the generation
of similar commercial nuclear energy wastes; the fact that
this country is seriously considering accepting forelgn waste
fuel on a2 large scale,

Although the EIS gives lip service to the goal of solidifica-
tion of waste and subsequent storage at a federal repository,
the goal is not supported in the report. Clearly and con-
sistently, remarks and judgments are introduced which are
biased in favor of tank storage for an indefinite periocd of
time, perhaps culminating in bedrock storage.

The purpose of this EIS 13 to analyze the envirconmental impli-
cations of a large Federal research and development program

to develop methods for long-term management of the high-

level wastes at the Savannah River Plant, The EIS analyzes
the environmental lmpacts which would result from adoption
and implementation of the developed technology. The pre-
ferred alternative is to conduct an R&D program aimed at
immobilization for subsequent dispesal. The purpose and
preferred alternative have been clarified in the Foreword.
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contd

This narrow-minded attitude in favor of no action is unfortu-
nate because the SRP waste management program could provide
important leadership to assist this country toward a sclution
of its commercial nuclear waste problem.

This lack of dedication is cutrageous because - for reasons
of health and safety and acceptable economics - commercially-
generated HLRW must be treated in a far more responsible
manner. I enclose the Code of Federal Regulation to remind
us all that commercial HLRW cannot be stored for more than
five years. After that period of time they must be converted
to dry solids and placed in sealed containers for shipment to
a federal repository. Military HLRW have characteristics
which require that they be isolated for similar periods of
i

4 - fem n atmiTloar manon -
time and in a similar manoer.

Specific Comments:

Page I-2 mentions storage "for several decades”. This period
of time is not justified in relationship to the comsideration
of surface tank storage for 100 years (pg XI-4 and else-
where). Cavern storage protection is noted for 300 years
(pages XII-12 and elsewhere). Each of these time frames is

unjustified when compared to the WAS/NRC recommendation of

isolation for 1000 years (page 1I1-9).

This confusion regarding the appropriate period of isolation
of wastes is particularly important because of the EIS
interest in continuing the present inaction by storing the
wastes in surface tanks for 100 more years. This allegedly
cheap option would clearly not be cheap if the wastes must be
maintained for 1000 years. Furthermore, this option is not
cheap if “some future generation” is forced to take action

because our 1 lacked the leadership to take dacisive

Pg XII-20 clearly states that the Tuscaloosa and McBean aqui-
fers are not interconnected. To my knowledge, this issue is
still debatable. In the event of earthquake, accldents,
technical complications, or some other factual misunderstand—
ing, this uncertainty could clearly expand the area of catas—
trophe assoclated with bedrock or cavern storage,

It is stated in the Report to the President by the Inter-
agency Review Group on Nuclear Waste Management, March 1979
(TID-29442) that "since final processing of defense waste
has been deferred for three decades, remedial action,
inciuding immobilization of the wastes, should begin as

scon as practicable.” DOE intends to act in accordance with
the IRG recommendations after appropriate NEPA review.

The purpose of this EIS is to assess the environmental impli-
cations of continuing an R&D program which could lead to removal
of SRP high-level waste from tanks, concentrating them into a
high-activity fraction, and immobilizing the radivactive
nuclides in a high-integrity form for subsequent disposal.

This is the preferred action. However, other alternatives

were considered to provide a range for comparison of poten—

e | [FERENp R g =1 [ Sy
tial environmental impacts.

The EIS has been modified to add integration of risks to
10,000 years. These changes are included in Sections V-C.3,
Tables XII-3 through XII-9, and in the Summary. The costs
for alternative 1 are independent of the length of time the
tank farm remains in operation since, as described on

p. X-I, a trust fund would be established which is adequate
to replace tanks every 50 years.

As shown in Figure III-4, the McBean—Congaree aquifer is
separated from the base of the Tuscaloosa aquifer by about
600 feet, Within this section are several beds of clay that
would impede any upward movement of contamination that had
found its way intc the base of the Tuscaloosa. In additien,
there appear to be no vertical gradients within the Tusca-

loosa formation that would cause upward water movement from

its base te its upper boundary. The difference in hydraulic
heads shown on Figure III-4 indicates that there is not a
direct connection between the Ellenton and Congaree forma-
tions, These two formations are separated by a clay that
appears to be continuous over a large part of the south-
eastern U.S.
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H-4 Pg III-9% The alternative of tank surface storage ignores the

H-6

close proximity of the water table.

Pg III-il A major earthquake is regarfed as improbable, de-
spite (1) the area is a Class LIl earthquake zone; (2) major
cavern excavation and refilling is proposed; {3) past experi-
ence with the refilling of caverns has resulted in earth-
quakes,

Pg IV-11 & £2, Tank storage of HLEW at S5RP:
How many HLRW tanks are now beling used which are leaking?
How many HLRW tanks are now being used which are not leaking?

Hacn oo s UT DLW sonlea moa mnta aodar sanotrroardan?
nOW mMany nLns LATOKS are noWw unasl SOn3cruclion:

How many HLRW tanks will be constructed within the next five

Which 1f any, of the above HLRW tanks are stainless steel?
If the above tanks are used for long-term storage, how many
will be required and how long will it be until the tanks can
be covered and abandoned?

0f the three potential release paths for radiocactive liquid
wastes at SRP (into the ground, over the surface of the
ground, and into the atmosphere), the most significant paths
from the point of view of safety are surface spills and
atmospheric releases. For radionuclides released Into the
clayey soil around the waste tanks, the time to migrate to
groundwater and thence to surface streams 15 so long that the
radionuclides will almost completely decay before reaching
the streams. The relative immobility of radionuclides re—
leased to the ground at SRP is discussed in Section V and
Appendices A and B of the backup document, ERDA-77~42, and in
Section IIT of ERDA-1537.

1Y Oomm o #o 4o —an s o T
Y1) oRF 18 1T (.UHU Ll. 'DUL near LII.E DUul‘ludl)’ 0L Zones 11 dl.‘.lﬂ

1
111 as shown on the risk map of the U.S. (Algermission 1969);
however, this page~sized map of the entire U,5, 1s only a
generalized guide to earthquake risk, Facility design is
based on sesmic risk factors developed from more specific
information than location on a generalized map.

T

& (3)

5 where a new hydraulic pressure is imposed in the area.
Earthquakes have also been induced by high pressure injection
of fluid intoe wells, However, no data is known to DOE that
indicate that earthquakes have been induced where the new
hydraulic pressure is less than the original hydrostatic

pressure.

Answers to the first two parts of this comment require clari-
fication of the term "leaking” as applied to waste tanks.
The SRP high-level waste tanks provide three distinct bar-~

riers between the stored waste and the surrounding ground:

(a) the steel "primary" tank, (b) the steel “secondary”™ tank
under and around the primary, and (c)} the water—tight rein-
forced concrete vault completely surrounding the two steel
vessels. Nine primary tanks have developed cracks which
allowed small quantities to seep into the secondary tanks,
where 1t has been completely contained in all cases but ome.
There is no evidence that any of the secondary tanks have

leaked {(i.e. through fissvres or flows in the walls or

bottom); however, the steel secondary vessels of the 16
oldest tanks are only five feet high, and there has been one
incident, in 1960, in which suff1c1ent waste leaked from the
primary to exceed the height of the short secondary pan.
Almost all of the excess was contained by the concrete outer
tank, but a few tens of gallons of waste escaped (presumably
through an imperfectly-sealed construction joint) inte the
surrounding ground, where its radioactive components have
been absorbed and have remained close to the tank for the
past 1% years, From an eavironmental impact staadpeint, only

Earthquakes have been induced by filling surface reser-
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this one 5SRP waste tank has leaked. This tank has been per-
manently retired from service; as of October [97%, all of the
liquid waste and over 98% of the sludge have been removed
from the toank, and further cleaning of the tark are in pro—
gress, Seven of the other eight tanks in which some waste
has leaked into the secondary vessels are currently in
dormant service helding aged waste, although most of the
iiquid has been removed from two of these waste. One of the
eight is in active service, with the liquid level restricted
to below the elevation of the single known crack. The eight
will be emptied, cleaned, and retired within the next few
years as new tanks are completed,

In addition to the above eight tanks, 16 orher tanks with
double steel wvessels, are currently in service (including
three essentially empty tanks designated as emergency
spares), Seven of these are of older (Type I} design and are
scheduled for removal of their waste by 1984, Also, eight
uncooled waste tanks having a single steel vessel inside a
concraete ghell are in low-heat waste service; all put one of
these will be emptied (including sludge and salt cake) by the
niddle of 1983, One uncooled (Type IV} tank will remain in
service as a cesium removal column feed tank, receiving off-
specification overheads from the 242-H evaporator and low
radioactivity waste from the Resin Regeneration Facility
(Bldgs. 244-H and 245-H). The rewaining nine existing tanks
are of the current {Type II1) design with stress—relieved
primary vessels and secondary steel vessels the full height of
the primaries. Four Type III tanks have been completed
recently and will be placed in service late in 1979 or early
in 1980, and 14 others are im various stages of construction,
with scheduled completion dates of April 1980 (&), August
1980 (6}, and March 1981 (4). All of the above tanks are of
carbon steel,

Quantitative answers to the last part of the question depend
on several factors yet to be resolved., Currenrt forecasts
predict high-level waste production at SRP averaging
1,600,000 gallons per year over the newt decade. After
aging, this can be reduced to salt cake and sludge occupying
30 to 35% of the original volume, i.e,, about 500,000
gal./year, Thus, an average of four new tanks per decade
would be needed to maintain the present mode of operatiom
indefinitely, not counting replacements for tanks reaching
the end of their useful lifetimes,

Under current criteria, tanks contailaing aged high-level
waste will never be "covered and abandoned”™. 1f tark storage
were continued indefinitely; the tanks would be replaced
periodically as they deteriorated with time, moving the waste
to newly constructed tanks, and thoroughly decontaminating
the old tanks before abandonment. The expected high-
integrity lifetime of stress-relieved tanks of current design
is conjectural, but should average at least 50 years; this
would require an additiomal six tanks per decade begilnning
about 2020 and gradually increasing thereafter.
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Pg 1V-17 refers to a "previous” cavern study which "concluded
that a cavern 1500 feet below the surface in Triassic forma-
tion would be best” for cavern storage. This was an Idaho
study. The studies of bedrock storage at SRP have been in-
conclusive., The EIS conslusion appears to be unsound.

Leaching problems and potentials are not addressed in the
EI5.

Pg V=5 reference to the sales tax and income tax revenues as—
sociated with HLRW construction ignores the attendant social
costs of schools, roads, police, etc.

Over a year ago the group I represent commented on the SRP
DWD:

"The goal of the waste management plan to bs adopted ar SRP
should be to comply with the five-year solidification regula-
tion now imposed upon proposed similar commercial facilities.
The Number One priority of the SRP waste management plan
should be the construction of a solidification facility for
defense wastes, so that high-level wastes can be removed from
the SRP site, Further consideration of already-discarded
waste management Cechiiques should be regarded as not only an
uvnnecessary duplication of effort, but also as a lack of com
mittment to the finding of solutions to the diffieult prob—
lems at hand.

"Years ago guarantees were given that South Carolina would
not be used for permanent storage of high-level radiocactive
wastes, particularly because of the unsuitable seismology anrd
hydrology of the area. Federally-commissioned studies indi-
cate that safety questions exist in the use of SRP bedrock
for the storage of high-level wastes, An NAS/NOR study?
concluded that it is doubtful that safety could be estab—
lished for the proposed bedrock storage system for high-level
liquid or soluble wastes; it was suggested that the plan be
abandoned, .....

"0On the other hand, a prototype for reducing the wastes to a
glass form has been operated.% We believe that with the
committment on the part of the SRP staff, the technique could
be made operational within the least time and with the least
environmental effect.,”

The reference given in the draft EIS is incorrect. The
intended reference is Technical Assessment of Bedrock Wash
Storage at the Savannah River Plant, ERDA Report DP-1438,

(1976} as shown on page IV-18 of this document.

Leaching from glass monecliths in abandoned surface vaults and
bedrock caverns 1s discussed in Section V of the backup
document (ERDA 77-42) and is shown to result in ne
significant population exposure. For conservatism, leach
rates from small samples were used in the analysis to account
for possible cracking of the monolith and no credit was taken

for protection by the canister.

The existence and importance of socioeconomic aspects of con=
structing and operating the waste management facilities are
recognized and will be addressed In detail iz the project=

specific environmental impact stateument.

The Interagency Review Group on Nuclear Waste Management
(IRG) has recommended that DOE accelerate its R&D activities
oriented toward improving immobilization and waste forms
and review its curreant immobilization programs in the light
of the latest views of the scientific and technical commu-
nity. Since final processing of defense waste has been
deferred for three decades, the IRG also recommends thar
remedial action, including immobilization of the waste,
should begin as scon as practicable. The preferred alter-—
native is consistent with the IRG recommendations.
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For more than two years, while assigned with a responsibility
for assessing the problems and seeking solutioms, the respon~
sible decision makers have fooled around with paper shuf-
fling. Responsible regulations have been ignored. Health
and safety is being compromised in the interest of expediency
and buck-passing. The public is the victim of a monstrous
shell game.

Sincerely,

Suzanne Rhodes
President of Environmentalists, Inc.

Enclosure: ORR
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COMMENTS ON

DRAFT ENVIRONMENTAL IMPACT STATEMENT

LONG-TERM MANAGEMENT OF DEFENSE HIGH-LEVEL RADIQACTIVE WASTES
SAVANNAH RIVER PLANT, AIKEN, S. C. (DOE/EIS-0023-D)

July 1978 U. S. Department of Energy

Submitted by Ruth S. Thomas
1339 Sinkler Road

Columbia, §. C. 29026

tel. 803-782-3000

General Comments:

The Report ("Draft Envircnmental Impact Statement, Long-Term
Management of Defense Hiph-level Radicactive Wastes- Savannah
River Plant, Aiken, South Carovlina™), contains numerous
examples of overlooking evidence and factuwal data related to
potential and existing health hazards and environmental
degradation, This, together with the Report's failure to
give proper emphasis to previous studies, contributes to the
false conclusion that:

“There are no substantial environmental iwmpacts arising from
nuclear radiation for any of the three altermatives”proposed
for Savannah River Plant (SRP) wastes, (page 1-3 of the

Reaort)

Specific Comments:

The Report has too many failures, omissions and misstatements
to comment on all of them:

1. Failure to include accurate information, including such
subjects as monitoring, These ommissions lead to the mis-
taken impression that the dangers assocliated with radiocactive
wastes are quite easily contrelled,

sccording to the Department of Interfor, "it must be remem—
bered that the data obtained from the monitoring will not
necessarily prove that radionuwclides are npt migrating from
the site,l

In a review of the Barnwell Nuclear Fuel Plant mite, gealo-
gists and hydrologists with the Department of the Interior
warn that the consequences of undetected radionuclides moving
into the environment can be §¢ serious that taking effective

corrective action may be impossible or impracticable.

The risk analyses do not take credit for the potential
reduction of consequences which may be afforded by corree-
tive actions.
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2. TFailure to give proper emphasis to the data contained in

previous studies, including all of the fourteen references I

have listed, a majority of the Report's references and numer-
ous other documents and studies.

3. Failure to give proper emphasis to the recommendations of
advisory groups such as the Committee on Geoclogic Aspects of
Radicactive Waste Disposal of the National Academy of Sciences
(NAS) of 1966.3

4, Failure to provide data obtained from the tests and
studies which the NAS-1966 Committee requested if the advice
to halt investigation of bedrock cavern storage of SRP wastes
was not followed.

5. Ommission of evidence about the losses and damages which
have occurred as a result of radicactive wastes at the SRP
and at other sites.8.%,12

6. HMisleading statements made about radicactive wastes and
effects of the SRP. The Report indicates that the withdrawal
of over six million gallons of water per day from the Tusca-
loosa formation "has had no discernible effect on the water
levels in the past 22 years.” ({page V-3 of the Report-DOE/
EIS-0023~-D)

7. Failure to include information about problems which have
been experienced in the operations to remove radiocactive
wastes from tanks, although the records on such operations
must have been kept by the SRP and the Hanford plant.

8. Failure to use the data, evidence and findings contained
in the Report's references, or explain the contradictions be-
tween the report's views on SRP waste plans and the informa-

tion in such references,

For example, on page IV-3 of "Alternatives for Long-Term
n T Radi ~+q stes-SRE" thi

Mamaoamant ~F Tiaf stes—-SRP tnis

a & Wiah T aweal
SAllagemenc I sSI@nS€ nighn=uLeVEL nRad

statement appears:

"If liquid is stored in a cavern, a severe earthquake or

ma jor sabotage during the one-year filling period could con-
taminate the Tuscaloosa aquifer. Large individual radiation
does would result if people drank this contaminated water."l3

Further on in this report (page X=39) the subject of contami-
nation is discussed. The document states that the "detrimen-

T av ArnmaT e nnntacfandad
tal outcomes of the Tuscaloosa acquifer becoming contaminated

are significant, including residents and industries being re-
quired to use another water supply."13

This question is answered by virture of the response to the
other related gquestions specific to the fourteen references.

In preparing this EIS, DOE has considered the 1966 NAS
report as well as more recent studies.

The current report is based primarily upon studies and data
more racent than given in the 1966 study.

The radiocactive waste storage experience at SRP 1s referred
to in the summary and described in detail in ERDA-1537, a
reference to this EIS.

The statement is correct and not misleading. It has nothing
to do with radicactive wastes.

See response to comment K-18.

Large individual radiation doses could result if people
drank the contaminated water. However, the low probability
of an earthquake or sabotage event occurring which could
contaminate the aquifer result in low population exposures
when integrated over time.
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9. Failure to give proper emphasis to earthquake data, as
well as a failure to recognize the significance of the SARP
being in a high earthquake zone.

10, Failure to connect the text of the Report to the listed
references. Quotations from references are not used and the
material to support the text are not documented by particular
reference and page number.

fi. The failure to properly identify support information and
the use of some references which are difficult to obtain make
the task of discovering the reasons for the choice of SRP
waste plans in Report DOE/EI15-0023-D arducus.

12. Failure to stress that:

"Responsible authorities in the United States and abroad
generally agree that the best management approach (for high-
level radiocactive wastes) involves converting the wastes to
inert, refractory solids before storage."”

" Waste Solidification Program Summary Report, Vol. 11 Evalu-
ation of WSEP High Level Waste Solidification Process”,
Battelle Pacific Northwest laboratories July 1972, (page 1.1)

The DOE Report lacks information about solidification, its
present stage of development, the work now being done on
solidification, the size of the experiments being conducted
and the amount of effort needed to apply the present solidi-
fication technology to the SRP wastes.

13. Lack of information regarding the plaus for a federal
repository.

14. Failure to use Nuclear Fuel Services' reports to the
Nuclear Regulatory Commission on operating experience, abnor-
mal sccurrances and unusual events (Docket No. 50-201 and
Docket No. 70-952) as a basis for making predictions about
the likelihood of human errors, equipments failures, design
@miscalculations, etec. to cause accidents, health hazards,
exposures of workers and the public and envirommental degra—
dation.

See response to comment H-5,

Where approprilate, summaries of the references have been
incorporated in the text and in these comments.

In addition to the extensive information in the report,
adequate support information is listed in the references,
which are all publicly available.

Developing technolegy for removing the wastes from the tanks
and immobilizing the radionuclides in a solid form is the
preferred alternative in the EIS. DOE has a large research
and development program for immobilizing radioactive waste.
A description of this program has been added as Section IV-D.

As stated in the Foreword and Summary, the purpese of this
document is to explore the environmental implications of a
large research and development program aimed at providing the
information required to replace Ilnterim tank storage of the
wastes with Inmobilization for long-term management. The
method for disposal subsequent to immobilization has not yet
been chosen. Specific plans for a Federal repository for the
wastes are beyond the scope of this document and will be
addressed in subsequent environmental reviews.

The twenty-five years of safe operating experience at the
Savannah River Plant is more appropriate and therefore is
used as a basls for predicting factors identified in

the question and in preparing safety analyses of similar
current opperations.
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I-23 23. Failure to use the scientific method in addressing the

I-24

I-25

problem of having radicactive waste materials in an area
where contamination of ground water and drinking water sup-
pligs is possible and where conditionms related to the
presence of radicavtive wastes are unfavorable.l»2,3,4,5,6,8

24, Failure to comply with the DOE's stated policy- "to
isolate the waste from the enviroument for long enough or in
a secure enough manner that it will pose negligible risk to
human weifare.” (page 1I-2 of the Report - DOE/E1S-0023-D.

25. Fallure to comply with other stared goals for radio-
active wastes.8,!

26. Failure to give proper emphasis to previous studies which
support the conclusion that SRP wastes need to be removed
from South Carolina.l,3,6,7

Ground water movement depends upon local conditions. The
Savanrah River Plant has an extensive program to determine
ground water movement patterns and to formulate predictive
models. Other ongeing studies are examining the potential
for contamination of ground water by buried waste. Although
these metheds invelve a certain amount of uncertainty, we
are utilizing the best technology available.

Preparation of this EIS is mot inconsistent with DOE's
policy.

See response to I-24.

The Atomic Energy Commission postponed indefinitely the SRP
bedrock exploration program at the Savannah River Plant in
1972. The bedrock alternative was considered in this EIS
to provide a range of alternatives for comparing potential
environmental ispacts. The preferred alternative for the

management of SRP high-level liquid radioactive waste is
to continue R&D divected toward immobilization for disposal.

The method for disposal has not been chosen but options
would include disposal outside of South Carolina.



Conclusion: Copclusions: These are the writer's opinions and the

) . . response given previously to the 26 questions respond to
The Report points out that -"Successful demonstration of the specific pointe upon which the conclusion is apparently
long-term management of defense waste could have an imporatnt based.

sociopolitical bearing on the acceptability of nuclear power
generation by a significant portion of the public.” (page
V-47 of the report} I agree, as I'm sure, do many men and
women throughout the nation and the world.

Of all the nuclear energy problems, the one of greatest con-

cern is the question of what to do with radiocactive wastes,

For this reason, it is imperative that decisions on SRP

wastes and on other radioactive waste materials be based on .
as complete and accurate a collection of factual data and.

evidence as possible. Instead, Report— DOE/EIS-0023-D uses

incomplete, misleading and faulty information.

Promoting and developing radicactive waste plans which ignore
facts, which ignore the advice of earth scientists and which
ignore recommendations of authorities and officals of South
Carolina and Georgia would further add to the existing dis-
trust which many people have of nuclear proposals, including
the building and operation of nuclear power plants.

Submitted by Ruth J. Thomas on October 30, 1978

REFERENCES

1. Safety Evaluaticon—Baronwell Nuclear Fuel Plant (Docket
50-332), Division of Materials Licensing, U.S5. Atomic
Energy Commission, Appendix B, Comments of the
Department of Interior, page 113 -(September 18, 1970)

2. G. E. Siple, Geology and Ground Water at the Savannah
River Plant and Vicinity of South Carolina, USGS Water
Supply Paper 1841 (1967)

3. Report from Committee on Geologic Aspects of Radioactive
Wastes Disposal, NAS-  { )} to Division of Water
Development and Technology (May 1966)

4. Operations Concerning the Management of High-Level
Radicactive Waste Material. BReport from the Comptroller
General to the Joint Convressional Commirtes on Atomirc

LEneYal Lhe Jolnt Longressional Lom Leg on ATOmMAl

Energy (May 1968)

5. Proposals and Problems for Mamaging High-Level Radio-
active Wastes. Report from the Comptroller General to
the Joint Congressional Committee on Atomic Energy,
(November 1970)




10.

11.

12,

13,

14,

Frank T, Garuccio, An Appraisal of the Location of the
Barnwell Fuel Reprocessing Plant from Hydro-Geologic

Considerations, Report to the Committee to Study the
Establishment of Plants or Facilities for the Recovery of
Nuclear Fuel and the Storage of Waste Nuclear Materials,
(1972)

Report of the Committee to Study the Establishment of
Plants or Facilities for the Recovery of Nuclear Fuel
and the Storage of Waste Nuclear Materials., Report from

the Committee of the South Carolina General Assembly to
the Governor and General Assemly (1972)

Draft Envircnmental Statement, Waste Management Qpera-

tions Savannah River Plant, Aiken, South Carolina., Re-

port ERDA-1537, Energy Research and Development Adminis-—
tration (Qctober 1976)

Letter C. L. Wakamo to Mrs. James T. Mills, Answers to
questions, which includes the answer that the EPA and
officals of Georgia were told "that all effort had been
abandoned and that it was not a part of the Waste
Management Program EIS consideration." (March 5, 1975)
-On Bedrock disposal of radiocactive wastes-

Letter David Domick to Senator Ernest F, Hollings,
Answers to Questions by EPA (Ocober 26, 1971)

Preliminary Safety Analysis Report of the Barmwell

Nuclear Fuel Plant, Allied-Gulf Nuclear Services,

December 1970, pages dated 3/2!1/69, ITI,3-2B

Preliminary Data on the Occurrence of tramsuranium

Nuclides in the Environment at the Radioactive Waste
Burial Site, Maxey Flats, Kentucky, G. Lewis Meyer
presentation at 7 International Symposium on
Transuranium Nuclides in Environment, San Fransisco,
Cal, (Novemberl7-21, 1975)

Alternatives for Long-Term Management of Defense High-
Level Radicactive Wastes (HLW), Erda 77-44 (May 1977}

John J. Stephens, Jr. and Robert 0. Fohl, Trace Elements
in Reactor Steels: Application for Decommissioning,
Report #2882 (August 1977)




£e-d

State of Ohio Environmental Protection Agency
Box 1049, 361 E. Broad St.

Columbus, Ohio 43216 {614) 466~8565
James A. Rhodes, Governor
MNad B 3

74 114ama D N snrtar
NEQ B WiiiJ3MS, r.o. virecto

Re: Long-Term Management of Defense High-Level
Radicactive Wastes, Savannah River Plant,
Aiken, South Carolina

W. H. Pennington November 1, 1978
Office of NEPA Coordination
U.5. Dept. of Energy

Washington, D.C. 20%45
Dear Mr. Pennington:

The Ohio Environmental Protection Agency, acting as lead
agency and review coordinator for Federal Environmental Im-
pact Statements has received a copy of the above referenced
document. The Director of OEPA has transmitted the document
to me for comments, which follow.

General

Inasmuch as the operations described in the subject document
are out of the jurisdiction of the State of Ohio, we have no
immediate concern with the subject EIS. However, since Ohio
has a well-established orgoing interest in fuel eycle and
radiocactive wate disposal matters, we have examined the docu-
ment with considerable interest and would like to make the
following comments.

At present Ohio has an active commercial reactor building
program; one unit is cperational, three are under construc-—
tion, one has been decommissioned, and four more are in the
planning stage. 1f the spent fuel from these reactors must
ultimately be stored at a Federal Repositery, such a program
would be more easily established if the management of defense
wastes were fully in harmony with and supplemental to the
commercial waste program.

It is also becoming increasingly apparent that the radioac-
tive waste disposal is beset with a number of (non-technical)
institutional, political and social barriers which are more
evident in the case of commercial reactor spent fuel elements
than for defense related wastes. The subject EIS does not
apparently take these into account,

The existence of institutional, political, and social
factors are recognized in this EIS and summarized in
Section XIT.
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Concerning the specific alternatives which are presented
there are several comments which we trust you will find
pertinent.

1) Alternative 1 - Continue Storge in Tanks. While this "No
Action” alternative might be cheapest, environmentally benign
and backed by the greatest experience, it also has the dis-
advantages of contributing nothing new or progressive to the
state of the art of radicactive waste management. It also
might add to a public perception of DOEs inability or inde-
cision to dispose successfully of defense wastes,

2) Alternative 2 - Process to Glass and Ship to a Federal
Repository. We realize that this alternative may be the most
difficult to implement inagmuch as it requires the timely
existence of both a Federal Repository and a radiocactive
waste shipping network. Nevertheless both the shipping and
repository facilities will ultimately be necessary for both
the civilian and military nuclear program.

Alternative 2 - Subcase 2 — Process to Glass and Store in
Surface Facility at SRP. The construction of a surface
facility for storage of high-level, non-reprocessable waste
appears Lo represent an unnecessary expense. It has the
added disadvantage of providing an alternative to a Federal
Repositery. Such a "Temparary”™ facility might well deflect
the program for a Federal Repository and thus run the danger
of becoming de facto permanent.

Alternative 2 - Subcase 3 - Process to Glass and Pispose of
in an SRP Bedrock Cavern. This would demonstrate a waste
disposal procedure which possibly could be applicable to the
handling of commercial waste and thus add importantly to our
knowledge In this atea.

3} Alrernative 3 — Dispose of Liquid Waste in an SRP Bedrock
Cavern. The construction of an eight mile double walled
pipeline raises serious questions of risk and expense.
Furthermore storage of liquid wastes is at odds with the
multiple barrier concept embodied in corrosion resistant con-
tainers and glassification of the waste and thus would appear
to be a step backward in the state of the art. Also this
method of disposal is inapplicable to commercial waste.

The report is generally well organized and written and com—
paratively free of technical errors. In Fig. IV-1, p. IV-5
the decay line for 95 Zr is not identified. It appears to be
the line immediately to the right of the 91 Y decay line.

We appreciate the opportunity to comment on this Draft EIS
and hope that these remarks will be helpful.

Sincerely,

Harold W. Kohn
Power Siting Coordinator
Ohio Environmental Protection Agency

HWK/caj

The alternatives considered in this EIS were selected to
provide a range for comparison of potential environmental
impacts, The preferred alternative is to conduct a research
and development program aimed at immobilization for subse—
quent disposal. These comments appear to support the
preferred alternative.

The appropriate label for 25Zr was added.
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The Georgia Conservancy
3110 Maple Dr., Suite 407
Atlanta, Georgia 38305
Telephone: 404/262-1957

November 1, 1978

Mr. W. H. Pennington
Mail Station E-201

GIN

Department of Energy
Washington, D.C. 20545

Re: Draft EIS
Long-Term Management of
Defense High-level Radicactive Wastes
Savannah River Plant

oo teT e _ANT3I_n
UJULfLLOTVVLITUY

Dear Mr, Pennington:

We have reviewed the referenced report, and we have specific
concerns and questions for which we request response in the
final Environmental Impact Statement. As expressed in pre-
vious letters, we consider this matter to be of great impor—
tance to the health and safety of Georgians and protection of
our state's resources.

We would like to express our appreciation to the Department
of Energy for the early announcement of this document, making
it more convenient for review.

The report concludes that there are "no substantial environ-
mental risks” associated with any of the alternatives listed.
Such a conclusion is extremely premature in view of the
serious environmental concerns which remain unanswered, some
of which are addressed in our following comments:

1) We continue to oppose management alternatives for long-
term storage or disposal of nuclear waste at the Savannah
River Plant (SRP) site, either on the surface or subsurface.

Surface storage poses too great a threat to Georglans from
accidental releases in various possible incidents, including
earthquakes, tornadces, sabotage, aircraft crashes, spills,
and errors in emissions control. Subsurface storage poses
similar threats as well as an increased possibility for
groundwater contamination, particularly in the Tuscaloosa
aquifer which lies beneath the site and extends into Georgila.

Item 2 on page Xll-1l4 describes the consequences of aquifer
contamination as “"quite high”, but then attempts to explain
them away due to "promising possibilities™ and because the

alternative is "the least expensive”. We are not reassured
by such comments.

The Summary has been modified to reflect the uncertainty in
the environmental analyses.

The alternatives considered in this EIS were selected to
provide a range for comparison of potential environmental
impacts, The preferred alternative is to conduct a research
and development program aimed at immobilization for disposal.
Decisions to immobilize in a specific waste form and the
method for disposal subsequent to immobilization will be the
subject of future environmental reviews.
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2) Only one alternative was listed for storage off the SRP
site; an off-site federal repository. However, since thig
alternative was not addressed on a site specific basis, we

must conclude that an acceptable waste panagement plan has

not yet been presented. We, therefore, await further Iinfor-
mation on off-site alternatives available. In this regard,
we question any off-site use of bedrock or geologic storage
which has potential for contact with groundwater or aquifers,

Furtharmore any off-gite gubsurfare storage studies should
Furtaesrmore, any ofl subsuriace storage stugdies should

include test drilling and construction of exploratory shafts
and tunnels to determine the characteristics of possible
storage caverns and their surroundings.

3} We question whether the alternative of disposal off the
SRP site ig being given full consideration. It is our under=-
standing that studies on a federal waste repository have been
largely limited to applications to commercial nuclear waste,
Please advise us further as to specific work underway toward
development of a defense waste repository cther than the SRP
site. We feel this must receive priority in view of the
unacceptability of the SRP site.

4) The question remains on the ultimate relaticnship between
dispeosal of defense wastes and commercial wastes. This
question was partially addressed in Appendix A, but jeint
disposal was not ruled out. Our specific concern is that if

=7 haics ~ansi ide Far disonsa H tha oo
commercial waste is vcxus considered for aisposal at the SRP

site, it must be addressed as an added environmental impact
in this Environmental Impact Statement,

5) We agree that exploratory tunnels would be an essentia

step in determining the characteristics of possible storage
caverns below the SRP gite. However, we do not advocate the
development of a tunnelling project because the SRP site is
already considered unacceptable on the basis of the problems

[

g mend [

listed in comment 2 above.

6} We do not support the assumption that the radicactivity
from the waste will be negligible after 300 years, There is
much evidence that even very low levels of radiation can
cause cancer and genetic defects. Furthermore, plutonium has
a half-life of 24,000 years and can cause lung cancer from

minute doses.

Details of the environrmental impacts of an offsite geologic
repository would be covered in a site-specific EIS for that
facility. However, bounding estimates can be made at the

e abia inma b oo ad
present time to dntetmine whether shipment to such a reposi

tory is a feasible altermative for the SRP wastes, and such
estimates are lncluded fn this Programmatic EIS.

The site exploration,.technolegy development, and repository
engineering studies underway in the National Waste Terminal
Storage (NWTS) program encompass the alternatives of spent
reactor fuel and solidified waste from reprocessing. Solidi-
fied defense HLW will differ from possible commercial solidi-
fied HLW only in the lower heat density for defense waste
resulting from different cperating conditions for defense
material production reactors). The lower heat density means
that disposal of all defense HLW will vequire less than four

percent of the repository space needed for either HLW or
Space nead ther HLW or

spent fuel from commercial nuclear energy through the year

2000, Therefore, the geologic repositories under the NWTS

program are being designed to accept high-level wastes both
from the commercial sector and from defense programs.

See response to comment K-3 above, "No work..."

The health effects of exposure to low levels of radiation
continue to be examined and are cause for some uncertainty.

no + AT 1 Tdomy Asbmmratdan ~F &l
Alsc see response to comment M=3. Time integration of the

risks over 10,000 vears has been added to the data in this
EIS to indicate the longer term risks,
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7} The consequences of future unintentional human dis-
turbance of the stored waste should be addressed in detail.
Since the waste will remain harmful for thousands of years,
it is very possible that it will out-live human institutionms
existing today, and the records on its location may not be
available to future generations doing exploratory drilling or
subsurface excavation.

8) Please indicate the pages of the report which address the
possible natural forces acting oa the waste over future years
and their possible consequences in releasing the waste mate-
rials to the bliosphere. Section V.C. on abnormal events
begins to address this, as does page XII-14, but both refer-
ences are far from complete.

9) (larification is needed on the physical condition of the
waste at the time it would be encased in molton glass. What
percent water would remain in the sludge and ion exchange
product? Has the powder form been decided upon as that
described on page IV-15? What will the waste particle size
be? Will encasement preclude the dissolving of the waste
particles in water in the event that cracks developed in the
glass?

10) We question the statement of page v-24 that "no large
individual doses can occur” from liquid releases. Lt appears
that with a sufficiently large release, large individual
doses would indeed occur. To deny that this is even possible
requires further explanation.

11) Each alternative considered should account for the added
danger that come with transport of the wastes from site to
site. Adequate containment must be provided to avoid acci-
dental releases during transport, As a minimum, the contain-
ment of this material should meet the same requirements as
those set forth for the transport of spent fuel from com-
mercial nuclear reactors.

Transport routes should avoid population centers as much as
possible and provide maximum security against unauthorized
access to the waste.

The cousequences of human disturbance of the stored waste are
bounded by the pessimistic assumptions used in Section V re-
garding sabotage, abandonment, airplane crash, etc. Any
smaller scale disturbance would have smaller consequences,
and they would be limited to fewer individuals.

Details of the consequences of natural events, beyond those
included in Sections V and XI, are included in the reference
documents ERDA-1537 and ERDA 77-42. In ERDA-1537, see pages
FIT-100 to T1I-120. In ERDA 77-42, see pages V-8 to V-10,
V-25, and V-42 to V-44.

Determination of the detailed waste composition is part of the
proposed ongoing research and development and testing program.
These characteristics are used in an upper bounding manner
for purposes of this EIS, and are given in the reference
document ERDA-77-42. Encasement of the waste glass will
undoubtedly provide extra time before the glass could be
contacted by water and leaching could begin. The analyses
given here, however, take no credit for protection by the
canister., The leaching estimates assume the glass is in
small pieces, and take no credit for the glass as a large
monolith.

Studies at the SRP have identified no mechanism for a large,

short duration release directly to drinking water users., Liquid
releases would be absorbed in the soil or diluted many orders

of magnitude by the onsite creeks and swamps and the Savannah
River before reaching drinking water users. This is explained
further in Section V and in ERDA 77-42, p. VIII-7 through VIII-15.

Transportation risks are included in the offsite radiation
risks developed in Section V.
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We agree with the decision that any selected management
alternative will allow for future retrieval and monitoring of
the waste rather than merely disposal and abandonment. Too
many questions remain unanswered on the future state of the
waste, and the only way to know that it is adequately managed
is to be able to verify its containment on a periodic basis.

13) The option of reducing the amount of defense radiocactive
waste being generated should be addressed. This should in-
clude the recycling of Plutonium from obsolete or phased out
weapons to reduce the amount of new inventories produced with
the resulting reduction of waste materials, If a certain
amount of fresh Plutonium is needed due to decay of existing
inventories, this should be explained.

14) oOther means of reducing total waste volume should be
addressed, such as processing methods that use less water and
generally methods to reduce the total amount of wasted
material,

The population deses for various scenarios in the report do
not include certain radionuclide vectors which are present in
the fresh waste. Among those excluded are 89Sr and 134Cs,
which have a high level of activity in the first 20 years or
more after production. All radiocactive substances present
should be included in the dose analysis regardless of ther
dose contribution.

16) In consideration of storage tanks used prier to long-
term storage, acid storage in tanks of stainless steel or
with stainless steel lining should be further addressed,
Stainless steel would appear to provide a leong tank life with
less chance of leakage. In addition, there are indications
that the acid waste would be easier to convert to glass after
cooling and involves less waste volume than alkaline waste,

17) The integrity of existing tanks should also be addressed
further in considering storage of the fresh waste prior to
long-term disposal. Existing waste should be transferreed to
adequate containment as soon as possible in those cases where
leakage is occurring of where stress corresion cracking is
evident.

The immobilized waste form will be of a high-integrity nature
and its disposal will be In compliance with all applicable
regulatory requirements imcluding retrievability.,

Alternatives for reducing the amount of defense waste
generated are beyond the scope of this EIS. However, pro-
cess development to reduce the volume of the waste is a
continuous activity to support the SRP operations. Utilizing
such process modifications as additiomal evaporation, con-
densate recyele, chenistry refinements, etc., the volume of
waste generated has been continually reduced at SRF,

See response on K-13,

The risk estimates for this EIS were developed using only the
radioisotopes that make a major contribution to the risk.
Inclusion of all radioactive subtances present regardless of
their dose contribution is judged to add nothing to the
process of disclesing environmental impacts.

Storage of high-level liquid waste as acid solutions in
stainless steel tanks was considered in the "Final Enviren-
mental Report — Waste Management Operations, Savanrah River
Flant,” (ERDA-1537), September 1977. This option was reject-
ed because studies made on the conversion of SRP wastes to
acid form showed that operation of a dual acid and alkaline
storage system would be required and could not be economi-
cally justified (page v-10 and 11 of ERDA-1537).

Relocation of existing wastes from cracked tanks to tanks of
unquestionable integrity is already in progress and will be
continued over the next several years as new stress-relieved
(Type III) tanks are completed., All liquid waste and over
98% of the sludge has already been removed from Tank 1§ {the
only SRP tank from which stored waste has leaked past all
barriers and into the ground), and work to remove the remain-
ing sludge and surface contamiration is continuing currently
(Gctober 1979). Similar waste removal and decontaminati'on
are in progress on schedule for all of the older (non-stress-
relieved) high-level waste tanks at SRP, with priority going
to those tanks which have developed stress corrosion cracks.
Currently, most of the liquid waste has been removed from
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18) We are concerned whether the waste can be effectively
removed from the existing tanks without serious environmental
risks. The EIS assumes that the waste will be in new tanks
when solidification processes begin, but does not address the
essential step in the long range planning of getting it
there.

It appears that reliquifying the salt cake in order to remgve
it would result in significant leaks; on the other hand,
physical mining of the waste from the tanks poses problems of
worker exposure or remote control work. It appears that a
containment structure over the tanks would be necessary for
the latter method.

two cracked tanks (in addition to Tank 16), and salt removal
Is in progress in two tanks. Salt and/or liquid are
schaeduled for removal from all non-stress-relieved tanks
(except evaporator feed Tank 13) by the end of 1982, but
sludge removal will not be completed until 1984 because more
elaborate equipment is required.

Transfer of liquid waste from one tank to another and to the
tank farm evaporators has been routinely practiced at SRP for
nearly 20 years, and safe and effective techniques are well
established. Most of the sludge (80-95%) was removed from
seven tanks in 1966-69 by hydraulic "mining” (i.e., slurry-
ing) using once-through high pressure water as the slurrying
medium. More thorough sludge removal was not attained be-
cause of limited capacity to store the added water. Subse-
quently, a technique has been developed using recirculated
waste swpernate pressurized by long-shaft pumps submerged in
the tanks, which eliminates the restriction on operating time
imposed by the fresh-water methad. The recirculated super-
nate technique has already removed 98% of the sludge from
Tank 16, and a scheduled repeat of the operation is expected
to remove almost all of the remainder. Although Tank 16 has
more cracks than all other SRP tarks combined, self-sealing
of the cracks with salt and/or sludge is so effective that
little or no liquid seeped through the cracks during sludge
removal. If leakage through the cracks im the primary tank
had cccurred, the liquid would have been retaimed by the
secondary pan and transferred by an imnstalled steam jet back
into the primary tank; the same precautions will be applied
in all future sludge and/or salt removal operations in other
tanks.

Removal of most of the salt cake from a concentrate tank by
dissolving in water or unsaturated waste supernate has been
demonstrated in one tank in 1971-72, and further demonstra-
tions are curreatly in progress in two other tanks. The
recirculation of liquid necessary to continucusly bring
ungaturated liquid into contact with the salt surface can be
accomplished by density-driven couvection and/or mechanical
agitation; both techniques are under development.

No need is envisioned or work is planned at SRP to remove
salt or sludge from waste tanks by physical or mechanical
(i.e. non-hydraulic) mining methods.
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Sabotage of the waste facilities is still assigned an ex-
tremely low probability. This can be compared to the surge
in commercial aircraft hijacking in recent years. A few
years ago, the calculated risk of such acts would have heen
very small, since few had occurred, whereas the risk today is
quite significant.

It would seem more realistic to admit the uncertainty of this
occurrence and consequently assume a high likelihood to
assure adequate protection. Safeguards and security measures
should be increased accordingly. However, we are cancerned
that civil liberties of citizens be protected at the same
time.

20} Corrective action for River Water Exposure {(p. XII-19)
assumes that a liquid waste spill would be discovered with
adequate time to shut down the Savannah area drinking water
intake. We are not confident that human error can be avoided
completely in such a case. There is also the gquestion of who
decides on behalf of the Savannah area people if a4 certain
leak is serious enough to shut down their water supply.
S8imilar concerns are raised under Corrective Actiom for
Atmospheric Exposure (p. X1I-17) where 95% of the populace
are expected to respond to an alarm sounded after discovery of
4 release all within as little as one hour.

21} The cost calculation for Alternative Plan ¥ includes
costs for tank replacement only once during the 300 year pro-
jected management period. In actuality, a total of 5 sets of
replacement tanks would need to be built at 50 vears intervals
in the 300 year period.

The proposed trust fund to finance these funds assumes un—
supportable trends in inflation and materials production
costs. Lt would, therefore, be appropriate to include the
total cost of all tanks in the original cost estimate.

More realistic surveillance costs should also be used for
this alternative.

With the above modifications in the cost estimate, we see
alternative Plant I being much more expensive than presented,
i han some other alternatives analyzed.
Short-term cost should not be the deciding factor in compar-—
ing alternatives. The unaveidable high cost of managing this
waste should be borne now to assure adequate safeguards
rather than deferring the cost of future generations with
unacceptable risks of environmental contamination in the
meantime.

This comment expresses an opinion and requires no response.
However, the structure of the data used in the sabotage
analysls is available in the EIS and {ts references, so that
the reader can apply his own estimate of probabilities if he
so desires. Also, sensitivity of the results is discussed in
Section XII-C.

Corrvective actions are presented to demonstrate that were
they taken, a reduction of the estimated impacts could result
by the indicated amount. For the purpose of caleulating
impacts which would result from implementing an alternative,
the effect of possible corrective actions was ncot included.
Congequently, even if the assumptions are considered opti-
mistic, it would not affect the results in the document.

Table XIII-3 has been modified to include undiscounted costs
in 1980 dollars for tank replacement over periods of both 300
years and 16,000 years.

This comment expresses an opinion and requires no response.
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23) We must cbject to the ommission of certain important
issues from Appendix A, "Summary of Substantive Issues
Covered in Comment letters.” In our comment letter of
August 1, 1977 we addressed the following issues, which we
believe are very substantive and should have been included
in the summary:

a) The need to address impacts of transportation from site
to site in each of the alternatives considered. {Our
August 1, comment No. 3).

b} The option of reducing the amount of defense radicactive
waste being generated. (OQur August 1, comment No. 6).

c) Concern about the integrity of existing waste tanks and
the methods to be used for storage prior to long-term
storage. (Our prior August 1, commenta Nos. 9 and 10.

In conclusion, we believe that many technological questions
invélved in management of this waste have yet to be answered.
In addition, the social issues and public acceptance ques-
tiong wmust be resclved before an acceptable waste management
alternative can be selected. As a part of this process, we
recommend that the public hearing by the National Academy of
Sciences (NAS) be utilized in preparing the Final EIS. The
results of the present NAS study should also be accounted
for. In addition, public comment to the Interagency Review
Group on Nuclear Waste Management should recieve full con-
sideration.

Transpertation risks are jncluded For all alternatives that
involve offsite transportation im Section ¥, and the basis
of these estimates is discussed in the major supporting
reference, ERDA-77-42,

Response to this comment was given earlier (K-13 and K-14).

Integrity of the underground double-shell high—level liquid
waste storage tanks at the Savannah River Plant was
discussed in the following documents:

1. T"Firnal Environmental Impact Statement - Waste Management
Operations, Savannah River Plant,” (ERDA-1537, September
1977).

2, TEnvironmental Statement — Additional High-Level Waste
ant,” WASH-1S30, Aupuner

Facilities Qawvannah River 1
3 an eT r:any, waosh L2240,

aCliitlies, Savann AlY

1974,

3. "Euvirconmental Statement — Future High-Level Waste
Facilities, Savannah River Plant,” WASH-1528, April
1973.

Currently, DOE is preparing a supplement to ERDA-1537 to
address certain specific design and safety features of these
tanks. Preparation of this supplemental EIS is directed by
the United Stares Court of Appeals for the District of

,,,,, or AP ats

Columbia Court (NRDC vs. Administrator, ERDA/DOE).

The national nuclear waste management strategy is being
developed based on the recommendations of the Interagency
Review Group on Nuclear Waste Management (TID-29442}, The
IRG report, as well ag the public comments included with it,
has received full consideration in the preparation of this
document. Socioceconomic as well as inmstitutional issues
will be addressed in greater detail im project-specific
environmental reviews. Although unavailable for this docu-
ment, the results of reviews by the Wational Academy of
Sciences will be addressed in Savannah River waste manage-
ment programs and will be considered in preparing future
environmental documentatiom.
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UNITED STATES ENVIRONMENTAL PRCTECTION AGENCY
WASHINGTON, DC 20460

OFFICE OF THE
ADMINTSTRATOR

16 NOV 1978

Mr. W. H. Pennington, Director
Division of Review and Coordination
Of fice of NEPA Affairs

Department of Energy

Washington, D.C. 20345

Dear Mr. Pennington:

The Environmental Protection Agency (EPA) has reviewed the
Department of Energy's draft Environmental Impact Statement
(EIS) for "Long~Term Management of Defense High-Level Radio-
active Wastes” for the Savannah River Plant, Aiken, South
Carolina (DOR/EIS-D023-D). Our detailed comments are en—
closed.

EPA is concerned over the absence of any clear statement by
DOE identifying the action on which the draft EIS has been
prepared. In one instance, DOE states that the EIS is to
provide "environmental input for decisions on whether Savan-
nah River high-level wastes should be processed and solidi-
fied” (See Foreword}. However, DOE also states on page I-1
(Semmary that the EIS is intended to “"provide for appropriate
consideration of environmental values in planning for either
permanent disposal or for storage over a period that could
extend to several decades.” EPA believes the purpose of this
EIS should be clearly identified early in the document.

As a Presidential Interagency Review Group (IRG) is currently
recommending radicactive waste management policy, we question

why tha Denartment of Eneregy (DORY is nraceesdine with the
why the Department of Energy (DOE) is proceeding with the

unilateral policy planning evidenced in this draft EIS.
Additionally, EPA is in the process of developing environ-
mental criteria for radiocactive waste management. These
criteria will address the objectives of waste management and
the procedures necessary to provide public health and envi-
rommental protection. EPA is also developing enviroamental
standards for high-level radioactive waste management which
will be applicable to any disposal option used for the Savan-
nak River Plant's (SRP) high-level wastes. Until such time
as EPA's criteria and standards and the IRG policies are
issued in final form, it is premature in our opinion for DOE
to make firm decisions regarding the final disposition of any
high-level waste.

The purpose of the EES 1s to analyze the environmental impli-
cations of a large research and development program to develop
methods for long-term management of the high-level wastes

at the Savannah River Plant. The EIS analyzes the environ-
mental dmpacts which would result from duﬁptLun and meLE—
mentation of the developed technology. The Foreword and

Summary have been modified to respond to this comment.

The DOE defense waste management program is consistent with
the recommendations of the Interagency Review Group on

Khrnlanr LIa Mom mant (TIN=20L49%,
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"The IRG recommends the DOE accelerate its R&D
activities oriented toward improving immobili-
zation and waste forms and review its current
immobilization programs In the light of the
latest views of the scientific and technical
community. Since final processing of defense
waste has been deferred for three decades the
IRG also recommends that remedial action, in-
cludino immahilization of rhe wastse cshould

....... g 1mmebhlllzatdon of fhe wastie, should

begin as soon as practicable.”

Decisiens on whether to immobilize and on ultimate disposal
of the waste will be made based on subsequent environmental
reviews. The proposed R&D program is sufficiently flexible
so as not to foreclose any of the reasonable alternative
waste forms under consideration prior to a project-specific
environmental review. The propesed R&D effort will factor
applicable Environmental Protection Agency criteria into
congideration as they become available.
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L-3 EPA also has significant concern over specific storage options
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being considered for SRP waste. We are concerned that alter—
natives, such as storage or disposal of waste (in bedrock)
beneath the Savannah River Plant, are still considered pos-
sible options by DOE. We believe that such alternatives are
environmentally unacceptable and have so stated in our past
reviews of waste management options (both EIS and technology
assessment) for the Savannah River Plamt. As noted in this
ELS, as well as in past Energy Research and Development Admin-
istration's reports, bedrock storage or disposal presents a
high potential for contaminating the Tuscaloosa aquifer. EPA
strongly recommends that other more environmentally satisfac-
tory alternatives be pursued, unless detailed studies {water
movement, geological movement) can be provided with informa-
tion to the contrary.

in revising the draft EIS, the Department of Energy staff
should focus on the different methods of processing high-
level waste into other waste forms. Since the final recom—
mendations of the Interagency Review Group will concern
ultimate disposal, information on the types of waste forms
may be more beneficial than the current limited analysis to a
final decision on the Savannah River Plant. Most impor-
tantly, until the purpose of the EIS is clarified and coordi-
nated with the recommendations of the IRG, the enviroomental
impact of each SRP alternative cannat be fully discussed.

On the basis of the above concerns we have rated the draft
EIS 3 (Inadequate). Further, on the basis of information
already available to EPA as well as that provided in the draft
EIS, we have categorized any bedrock disposal option at the
Savannah River Plant as EU (Environmentally Unsatisfactory).
We urge DOE to modify the EIS for the Savannah River Plant to
reflect these concerns. )

Should you or your staff have any questions, or wish to dis-
cuss our comments, please contact Florence Munter of my staff
{755-0770).

Sincerely yours,

William D. Dickerson
for
Peter L. Cook

Acting Director
Office of Federal Activities (A-104)

Enclesure

In accordance with the Council on Environmental Qualirty
guidelines, this EIS amalyzes the range of reasonable
alternatives to the proposed continuaticn of an R&D program
directed at immobilization. Our analysis does not show a
high potential of damaging the aquifer from any of the
alternatives; however, EPA’'s opinion is moted in the body of
the EIS,

The purpose of the EIS has been clarified in the Foreword
and Summary. A section on alternative waste forms has
been added as Section IV-D.

A meeting was held with EPA on January 15, 1979 to discuss

the basis for rating the EILS inadequate, It was determined
that EPA had considered the document as a Project-Specific

EIS instead of a Programmatic EIS and that the snalysis was
adeguate for a Programmatic EIS. The EIS has been revised

ro clarify that it is a Programmatic EIS. TIn addition, other
EPA comments have been reviewed in detail and the EIS has been
modified accordingly.
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REVIEW COMMENTS PREPARED BY
UNITED STATES
ENVIRCGNMENTAL PROTECTIGN AGENCY
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DRAFT

ENVIRONMENTAL IMPACT STATEMENT

LONG-TERM MANAGEMENT OF DEFENSE HIGH~LEVEL
RADIQACTIVE WASTES AT SAVANNAH RIVER PLANT
AIKEN, SOUTH CAROLINA (DOE/EIS-0023-D)

General Comments

it is not clear for what actiom the draft EIS has been pre-
pared. In the Foreword, DOE states that the EIS provides
environmental input for decisions on whether Savannah River
Plant (SRP) high=level wastes should be processed and solid-
ified. However, in the Summary {p. I-1), DOE indicates that
“the statement is intended to provide for appropriate consid-
eration of environmental walues in planning feor either the
permanent disposal of the waste or, if needed, for storage
over a period that could extend to several decades.” There is
a clear difference in these statements regarding the purpose
of the draft EIS. The draft EI5S was obviously written for
the latter purpose. However, given the current status of the
radioactive waste program for selecting repository sites and
EPA's many previously recorded objections to the use of
bedrock dispesal at SRP, we believe the draft EIS should be
substantially revised to address in a more effective mamnner
the processing and solidificaticon options for storage and
eventual disposal of SRP high-level radicactive waste.

The alternatives or options for high-level wasie processing
into suitable forms for long term storage or disposal re-
ceived inadequate consideration in the draft EIS. Oaly twe
waste forms were considered, glass and the existing slurry/
sludge combination. This limitation falls far short of
achieving the purpose of the draft EIS as expressed in the
Foreword. The discussion of solidification options in
Chapter X provides very limited infermation for options that
are only modifications of the vitrification option. No dis-
cussion is included for any of the solidification options

that petentially coffer a more effective barrier to migration
AF i b L b fomem danTl.da munalh wabbhoadas Ao —nealls
of the wastz. These options include such wmethods as metrsllic

matrices, ceramics and others.

More consideration should be given to combinations of alter-
natives, such as surface storage followed by disposal in a
deep geclogic repository. According to the IRG's report,
mined repositories might not be available until the year
2000. (S5ite availability is dependent upon a number of tech-
nical criteria and research, much of which is not available
at this time.) In this case, storage of waste at facilities
such as Savannah is an integral part of the overall national
waste management strategy.

This comment has been addressed above. The Foreword and
Summary have been clarified accordingly.

Section IV-D has been added to discuss alternmaitive waste
imnobilization forms.

Alternative 2, Subcase 2 {convert the waste to glass and
store on the surface at SRP) is intended to give the environ-
mental impact of leaving the waste at SRP for a long period
in lieu of immediate shipment to an offsite repository.

Costs and risks are given in modular form to enable the
reader to construct teasonably accurate cases for variations
that may be of interest.
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We have identified several problems concerning the length of
time during which institutional control can be relied upon
and the length of time for assessing the environmental impact
of waste siorage. EPA currently believes that reliance on
institutional controls should be limited to about 100 years.
This institutional contrel limit would drastically alter the
two alternatives which involve surface storage of the high-
level waste (Alternative 1| and Alternative 2 - subcase 2).
The revised draft should consider EPA's forthcoming proposed
institutional control limit of 100 years, (Federal Radiatiom
Guidance on Waste Management). The 100 year institutional
control limit also raises serious questions concerning the
adequacy of the risk analysis in Chapter V. For example, in
Alrernative 2 — subcase I, Glass Stored in Offsite Geological
Storage, the exposure risk from the storage event is listed
as negligible. We believe an abandonment scenario should be
included for this event or activity. Preliminary. findings in
EPA's waste disposal risk assessment indicate that the loss
of institutional control {abandonment) at a repository leads
to potentially significant risks. In fact, the expected risk
(time-integrated risk) for the abandonment scenario at a
repository is greater than that presented in Table V-13 for
the total risk.

Another major problem with the risk analysis in Chapter V is
the arbitrary cutoff of the impact assessment at 300 years.
The potential hazards of the waste beyond 300 years are much
too great for such an arbitrary decision. Risk assessment
for waste management and disposal should be carried out for a
much longer peried. In addition, the consequences of risk
assessments should be presented in health effects, as is
common practice with risk assessments, rather than population
doses as presented in the draft EIS. EPA believes the risk
analysis presented in the draft EIS is inadequate and should
be significantly modified before issuance of a final EIS.

The risk analysis has been modified at the request of EPA to
reflect abandonment of the tanks after 100 years for Alterna-
in Fha

- i 3 An o¥ntrad
tive | - Continued Tank Farm Operation. As stated in the

text and the backup reference ERDA-77-42, comsequences of
abandonment of the air-cooled vault in Alternative 2 - Sub—
case 2 are negligible. Any geologic disposal system implies
eventual abandonment, but population exposures received from
long-term migration of such isotopes as I-129 and Tc-99 to
the biosphere are negligible compared to exposures from
natural radiation. Tables V-17 and V=174 are included as
estimates of the risks that might be incurred by individuals
intruding into an abandoned generic repository.

The integration of risks for 300 years is not arbitrary, but
is based on the fact that after that time exposures that
could be received by average individuals in the nearby popu-
lation from any of the unusual events could be only small
fractions of the exposures normally received by those indi-
viduals from natural background radiation. This topic is
discussed in Sections V-C.3 and XI-B.Z.

The EIS has been modified to add integration of risks through
10,000 years, and a discussion of possible health effects has
been added. These changes are included in Sections V-C.3,
XI-B.2, Tables XI-5 through XI-9 in Section XIII, and in
the Summary.
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Given the limitations on information presented in this EIS,
EPA questions the usefulness of the cost comparisons pro-
vided. 1Inclusion of all costs and sensitivity analysis of
assumptions could significantly change relative costs of the
alternatives. Thus, to avoid misinterpretations of the cal-
culated cost estimates, an explanation of the limitations of
the EIS should be presented. There are three types of limi-
tations on the cost information presented:

1. Only certain types of costs are considered: budg-
etary costs for the storage systems, radiation risk te
the public, and land contamination. Environmental casts,
social costs and monetary costs other than engineering
costs, are not considered.

2 Thr cost +h

2. The costs that are presented are calculated only
for certain assumptions, e.g. budgetary costs and radia-
tien risk are calculated for a limited area, and for a

limited time.

3. Methodology and assumptions used in calculating budg-
etary costs are not fully explained.

EPA submitted similar cost comments regarding ERDA 77-42, but
there has been ne improvement in the cost comparison method-
n]ngu in thie draft EIS.

QLOgY 1n fhls 4dralft Llo.

Geolegical Comments

EPA strongly objects to the storage or disposal of radio-
active waste Iin the bedrock beneath the Savannah River Plant.
In EPA's opinion, the alternatives involving storage or
disposal beneath the SRP are not viable and we have opposed
alternatives that involve bedrock disposal beneath SRP since
1972. (See EPA's enclosed comments on “Final Envirommental
Impact Statement, Waste Management Operations, Savannah River
Plant,” (ERDA-1537) and "Alternatives for Lomg~Term Manage-
ment of Defense High-Level Radioactive Waste - Savannah River
Plant,” (ERDA-77-42).

The basement rock beneath the Savannah River Plant is
described in the draft EIS as crystalline metamorphic rock
grading into Dunbarton Triassic Basin rock to the southeast.
A vertical geologic cross section to a 2,000 foot depth is
depicted in Figure ] and shows approximately 100G feet of
uncensolidated sedimentary rocks overlying older crystalline
metamorphic and Triassic sedimentary basement rock. The con-
tact between the older crystalline metamorphic rock and
younger sedimentary Triassic basement rock is a normal fault
and predates the Triassic deposition. The presence of

Comment No. 1 is incorrect regarding budgetary costs. The
EIS includes menetary costs not only for the storage systems
but alse for all other parts of the long-term waste manage-—
ment activities, starting with removal of waste from tanks
through processing the waste, transportation, and finally
through ultimate disposal, where applicable to the particular ~
alternative. DOE is unaware of any methodology for placing a
monetary value on what the comment refers to as "environ—
mental costs” and “"social cests.” There is, in fact, coasid-
erable controversy over whether it is useful to attempt to
place a monetary valuation on radiation population risk, as
one of the examples in this EIS does.

The assumpticns regarding cost calculations are the best that
can be made at this time; however, they do include a broad
enough area and time span that any additional coverage would
be insignificant.

The comparisons in the document are given primarily as ex-—

amples of how a decision process might take the different

aspects of the alternatives into account. The basic data for

each alternative are available in the document, so that any

reader who so desires can make his own evaluation. Sensi- ‘
tivity analysis of the important factors is covered in

The accuracy of different components of

P .

monetary cost is discussed in Section X-A.

The rationale for including disposal of waste in the bedrock
beneath SRP in the alternatives covered is discussed in Sec-—
tions I, II-A, and Appendix A. It is noted in Section I,
SUMMARY, that EPA has disapproved of this alternative dis-
posal mode. Ro work is under way, and none is proposed, on
the bedrock disposal coocept at SRP.

As stated, mylonites and cataclastic textures are commen in
the metamorphic rocks of the Piedmont province and are also
indicated in the metamorphic rock beneath 3RP. The origin
of these features, however, is quite ancient and is preb-
ably related to the orogenies of the Paleozoic. There is
no reasen to believe these ancient features are related to
the current fractures in the basement rock or to modern
seismicity in the region.
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L-13 mylonite'zones in the crystalline metamorphic rock has been
contd reported by Christl (1964) and Diment et al. (1965). 1In

4 1 i ot Framrld oAamAas
additien, this rock type is indicative of major fault zones

which parallel the Appalachian system as described In graphic
detail by Higgins (1971) and Hatcher (1972).

Diment, et al. (1965), reporting on the basement rock beneath
the Savannah River Plant, states: “Mylonite occurs in local-
ized, intensely sheared zones of the basement rock, and else-
where flaser textures are widespread as a result of mechanical

" The maior faultr zones vwhich narallel tha south=

ranulartion. A28 major Iauid ZOonNes Walln paral.g.l ne sguto

ern Appalachian Mountains also contain mylonite and cataclas-—
tic rocks and are a result of intense faulting. Mylonite
zones along these faults are commonly one half mile wide and
these grade into cataclastic rock zones up to 3 miles wide
(Higgins, 1971}; these rock assemblages characterize the fault
zone. The widespread occurrence of mylonite and cataclastic
rock (flaser texture) in the basement rock beneath the
Savannah River Plant, in addition to the multiple complex
fracture systems warrants careful DOE consideration. These
as a repository for high—level waste. While preliminary data
suggest that the Triassic sedimentary rocks are not as exten-
sively fractured, the proximity of the basement rock and
local inter-mixing of water from the basement reck with the
overlying aquifer are factors of important significance in
any bedrock disposal plan.

The 300 foot thick Tuscaloosa agquifer overlying the basement
rock is one of the most important aquifers in the southeastern
United States (See Figure 1). A saprolite clay of an average
of 70 feet in thickness separates the basement rock from the
aquifer, but locally this clay is absent. The investigative
report of the National Academy of Sciences (1972} assumes
that water from the basement rock is being transmitted upward
inte the Tuscaloosa agquifer at a rate of (.002 gpd/ft2 where
clay is present, but at 0.0035gpd/ft2 wherever the clay may
be absent. To date, no absolute hydraulic separation of the
basement rock from the Tuscaloosa aquifer has been proven by
the chemical evidence available and it may be presumed that
movement of waters between the basement rock and the aquifer
oceurs in accord with existing permeabilities and hydraulic
gradients. The possibility of aquifer and basement water
mixing, invelving potential high-level nuclear waste, pre-
sents a potential risk of contamination in the Tuscaloosa
aquifer and the biosphere.

The gross separation of the waters of the coastal plain
aquifers and those of the bedrock are shown by: (1) the
abrupt discontinuity in their chemistries TDS = 30 mg/l
at the base of the coastal plain aquifer and 6000 mg/l
in the cryscalline metamcrphic roeck; (2) pumping about
1500 gpm in each of two plant areas ceontinuously for 27
years has not cansed a decline in hydraulic pressure in
the crystalline rock; (3) a year-long pumping test in
the crystalline rock showed no indication of leakage
through the safrolite; (4) a large amount of helium has
accumulated in the waters of the crystalline rock which
could not have accumulated if there were even miner

leakage from the metamorphic rock. Therefore, although it
has not been conclusively demonstrated, the water mixing
potential i3 considered to be extremely low. Migration of
radionuclides from the cavern was considered in the prepa-
ration of the EIS and the potential environmental impact
was determined to be insignificant.



Plant
Boundory

Estuarine or Alluvial
Sediments of

SE

8OO Marine Sedimenis Mocene Age Plont—] 8
of Eocene Age Boundary
Aiken,BarnweH -
400 County County Aq
) .
- 3 / Z
2 oor 0
o
2 400F PR 4
] Lrysigiline-
o I~ Metamorphic
& scal- Rock ¢
1200 | gcal mylonite (fault)
[~ Zones Lo 2 4 B
1600 MILES
Figure I: EPA has revised Figure ITI~3 (page III-5) from the

source document to show the local mylonite zones and the fault

between the Triassic sedimentary rock and the Metamorphic base—

ment rock. The Tuscaloosa Aquifer is in the formation labeled
as "Nonmarine Sediments of Late (retaceocus Age.”

1~15 A map of earthquake hazard developed by Algermissen and

Perkins, 1977, is depicted in Figure 2.

in the East is lowered by the

Although the hazard

ralotiuva inframamay

relative infrequency of large
earthquakes, the total time in the last 250 years is actually
greater than that in the West. As shown in Figure 2, the
highest number in the East centers around Charleston, 5.C.,
which in 1886 was the site of an earthquake of Intensity X on
the Modified Mercalli Scale. While the cause of this severe
earthquake is speculative as to origin, the earthquake epi-
center lies but a few miles from the Savannah River Plant
site.

The fact that the metamorphic bedrock is locally fau a
fractured makes bedrock disposal, even in the Triassic sed-
imentary rock, and unviable option at SRP. At a minimum,

these geclogical problems should be discussed more adequately

in the final EIS.

1ted and

As stated on page I11-11 of DOE-EIS-0023, the epicenter of
the Charleston Earthquake of 1886 was about 90 miles from
SRP. All imvestigations of known faults in the metamorphic
bedrock have shown that they are noncapable faults. The
options for storage of waste in bedrock assume that the
cavern would be constructed in nonfaulted bedrock. Extensive
field study would be required to determine whether disposal
in a nonfaulted area is Iin fact feasible but studies to

date do not preclude this possibility.
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