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The purpose of this Environmental Impact Statement (EIS} is to provide environ-
mental input into the selection and implementation of final disposal actions for
high-Tevel, transuranic and tank wastes located at the Hanford Site, Richland,
Washington, and into the construction, ocperation and decommissioning of waste
treatment facilities that may be required in implementing waste disposal
alternatives. Specifically evaluated are a Hanford Waste Vitrification Plant,
Transportable Grout Facility, and a Waste Receiving and Packaging Facility. Also
an evaluation is presented to assist in determining whether any additional action
should be taken in terms of long-term environmental protection for waste that was
disposed of at Hanford prior to 1970 as low-level waste (before the transuranic
waste category was established by the Atomic Energy Commission but which might
fall into that category if generated today).

The following alternatives are considered in this EIS: 1) in-place stabilization
and disposal, where waste is left in place but is isolated by protective and
natural barriers; 2} geologic disposal, where most of the waste (by activity and
to the extent practicable} is exhumed, treated, segregated, packaged and disposed
of in a deep geologic repository; waste classified as high-level would be disposed
of in a commercial repository developed pursuant to the Nuclear Waste Policy Act:
transuranic waste would be disposed of in the Waste Isolation Pilot Plant near
Carlsbad, New Mexico; 3) a reference alternative, where some classes of waste are
disposed of in geologic repositories and other classes of waste are disposed of by
in-place stabilization and disposal; 4) the preferred alternative, in which
double-shell tank wastes, strontium and cesium capsules, and retrievably stored
TRU wastes are disposed of according to the reference alternative, and in which
decisions are deferred on dispesal of single-shell tank wastes and on further

remedial action for TRU-contaminated soil sites and pre-1970 buried suspect TRU-

contaminated solid wastes (except the 618-11 site) until additional information is
obtainad on waste characterization, retrieval methods, and performance of near-
surface disposal systems; and 5) a no disposal action alternative (continued
storage).
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FOREWORD

This environmental impact statement (EIS).provides analyses of environmental impacts for
the selection and implementation of final disposal strategies for the high-level (HLW),
transuranic {TRU) and tank wastes generated during national defense activities and stored at
the Hanford Site near Richland, Washington. Also an evaluation is presented to assist in
determining whether any additional action should be taken in terms of Tong-term environmental
protection for waste that was disposed of at Hanford prior to 1970 as Tow-level waste (before
the transuranic wasie category was established by the Atomic Energy Commission {AEC) but
which might fall into that category if generated today). This document also addresses
environmental impacts associated with the construction, operation and decommissioning of
waste treatment facilities that may be required to implement the waste disposal alternatives.

Several previous documents have addressed environmental aspects of the management of
defense waste at the Hanford Site. The first comprehensive one, The Final Environmental
Statement for Hanford Waste Management Operatiohs (ERDA-1538), was issued in 1375, In that
_statement, waste hanagément practices at Hanford were shown to protect the public health and
safety and the environment on an interim basis. Those practices, however; were not and are
not inténded as final sclutions for long~term isolation and disposal of high-fevei, TRU and
tank wastes.

In 1977, the Energy Research and Development Administration (ERDA) issued the report
Alternatives for Long-Term Management of Defense High-Level Radioactive Waste {ERDA-77-44},
which included preliminary cost estimates and analyses of near-term risks associated with

alternatives considered. That document examiped 27 variations on four options for the

processing and disposal of Hanford HLW, encompassing numerous final waste forms and storage
and disposal modes. '

In 1978, the National Research Council of the National Academies of Science and
Enginearing issued a report entitled Radioactive Wastes at the Hanfofd Reservation: A
Technical Review, concluding that there has not been in the past, and is not at the present,
any significant radiation hazard to public health and safety from waste management operations
at Hanford. The Council recommended that long-term isolation and disposal of Hanford high-
level waste become the main focus of waste management research and dengopment.

The need to include retrievably stored TRU waste within the scope of wastes to be dis-
posed of, and concerns about potential environmental impacts of wastes disposed of before
1970 as Tow-level waste§ (before the Atomic Energy Commission established the TRU waste cate~
gory but which might be classed as TRU if generated today), led to enlarging the earlfer plan
that was to issue an EIS covering high-level waste only. Accordingly, on April 1, 1983, the
Department of Energy (DOE} published in the Federal Register (48 FR 14029) a Notice of Intent

(NOI) to prepare an EIS on Disposal of Radioactive Defense High-Level and Transuranic Wastes
at Hanford. . '

Eighteen comment letters were received in response to the Notice of Intent to prepare
this EIS. Ten of the letters only requested copies of the draft EIS when issued; eight
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contained comments regarding its preparation. The draft EIS was published during March 1986,
and -its availability was published in the Federal Register on April 11 (51 FR 12547). During
the 120-day agency and public comment period on the draft EIS, which began on April 11, 1986,
243 letters were received that provided about 2000 substantive comments on the draft EIS. In

addition, oral testimony was heard on the draft EIS in public hearings held during July 1986

in R1ch]and Washington; Portland, Oregon; Seattle, Washington; and Spokane, Washington,

~-Excluded from consideration in this EIS are low-level radioactive wastes in Tiguid-and
solid disposal sites at Hanford (see ERDA 1538). These waste sites are hresent1y beting
reviewed under hazardous-waste.regulations. Alsoc exb]uded are wastes generated by decon-
tamination and decommissioning of surplus or retired facilities after the year 1983 {other
than for those fati11ties directly associdted with waste disposal). .Those_pperations will be
the subject of other National Environmental Policy Act (NEPA) reviews. ' o

~ The Defense Waste Management Plan (DOE/DP 0015} states of the Hanford wastes: "Immo-
bilization of new and readily retrievable high-level waste will begin about 1990 after
sufficient experience is available from Savannah River's vitrification process. Other-waste
will be stabilized in place in the 1985-2015 time frame if, after the requisite environmental
documentation, it is determined that the short-tefm'fisks and coéts of retrieval and transF

- portation outweigh the environmental benefits of dispesal in a geclogic mined repository.”

1t is necessary to understand the major differences between civilian and defense wastes
and the programs to effect their disposal, Both types of waste include fission preducts and
transuranic waste elements. On the other hand, the quantities of these e!emehts, the physi-
¢al and chemical forms of the wastes, and the téchnica11y sound alternatives for their dis-
posal are markedly different. In all cases, for both civilian and defense, the final methods
selected will have to meet the Environmental Protection Agency (EPA) standards (40 CFR 191)
for the disposal of spent fuel and high-level and TRU wastes. The Nuclear Waste Poiicy Act
of 1982 mandates a procedure to select the potential repository sites for detailed

characterization.

A comparison of the Hanford waste inventory'rasulting from chemical processing of about
100,000 metric tons of nuclear reactor fuel with that of a commercial repository containing
70,000 metric tons of spent fuel elements is enlightening. In this comparison, the waste
inventory from 100,000 metric tons of Hanford reactor fuel contains about 4% as much of the
readily transportable {geohydrologically) isotopes 146 gch and 1291 as is contained in

70,000 metric tons of commercial spent fuel.- It contains only 1% as much 9GSr and 13705 and "™

about 0.1% as much of the primary transuranics 239Pu 240Pu and 241Am. The valuhé of the
Hanford wastes is markedly 1arger than the civilian wastes cited above--410,000 m3 of Hanford
wastes as compared to 29 000 m of conmerc1a1 spent fuel.

The physical and chemical characteristlcs of ex1st1ng and potential waste forms
cons1dered in this EIS are h1gh1y diverse . Tiquid waste in double-shall tanks,
v1tr1f1ed/can1stered wastes (from processed double-shell tank wastes}; sludge and salts in
the single-shell tanks; strontium and cesium capsules that ‘are further protected with a
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handling container; previously disposed of pre-1970 wastes in various forms and containers;
and finally, low-level waste products, from the processing of double-shell-tank waste, ‘in the’
form of grout, ' '

In accordance with the requirements of NEPA, as amended, and imp]eﬁenting regulations of
the Council on Environmental Quality (CEQ) published in the Code of Federal Regulations as:

40 CFR 1500, this EIS was written early in the decision-making process to ensure that -
environmental values and alternatives are fully considered before any decisions are made that
might lead to adverse environmental impacts or limit the choice of reasonable alternatives.
This process will ;also help ensure that the public is fully informed and is involved in the
decision-making process. ' '

To comply with the NEPA's requirement for early preparation of envirohmeﬁta1 documenta-
tion, this EIS has been prepared early in the dispesal decision process. As with any major
action, it is expected that onée a disposal decision is madé, subsequent detailed engineering
may enhance specific waste retrieval, treatment, handling, immobilization and/or disposal
processes aevaluated in the E1S. However, the processes evaluated in this document have been
chosen such that, when finally implemented for any of the options, the processes would not be:
expected to resuit in environmental impacts that significantly exceed those described here.
The DOE belteves that bounding analyses performed in this EIS meet the requirements of CEQ
régu1ations for analysis of all reasonably forseeable significant adverse impacts.

Implementation of defense waste dispésa} under the alternatives described-in this EIS '
will be done in compliance with the letter and spirit of applicable federal and state
environmental statutes, regulations and standards. To ensure that imbacts of specific
praocesses used during disposal implementation do not differ.significant]y'from the results of
the analyses set forth in this document, DOE will conduct environmental reviews of the
specific processes as finally proposed. On the basis of these reviews, DOE will determine in
accord with agency guidelines what additional NEPA documentation is required. The DOE
anticipates that a supplemental EIS will be prepared priocr to a decision on a disposal option
for single-shell tank waste.

This document is not intended to'provide the environmental input necessary for siting or
constructing a geologic repository. For analysis of environmental impacts of alternatives
inveiving geologic disposal, géneric designs for either an offsite or onsite repository were
used. Detailed environmental documentation required by the Nuclear Waste Policy Act of ‘1982
will be prepared before a geologic repository is sited, constructed and operated. A future
EIS to address site selection is expected to include a discussion of cumulativé impacts of
the repository program at all candidate sites, including Hanford.

Other NEPA documentation relevant to this EIS includes the suppiement to ERDA-1538,
Doubie-Shell Tanks for Defense High-Level Radiocactive Waste Storage at the Hanford Site

{DOE/EIS-0063), and the Final Environmental Impact Statement--Operation of PUREX and Uranium

Oxide Plant Facilities (DOE/EIS-0089). (The draft PUREX EIS with an addendum constituted the
final PUREX EIS.) )

vii
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Environmental considerations regarding disposal of Hanford's retrievably stored TRU
waste at the Waste Isolation Pilot Plant (WIPP) (except for retrieval, processing, packaging,
certification and transportation of waste from Hanford to WIPP, which are discussed in this
EIS) are based on the Findl Environmental Impact Statement--Waste Isolation Pilot Plant
{DOE/EIS-0026), Environmental considerations associated with waste disposal in geologic
repositories are based on information from the Final Environmental Impact.$tatément——
Management of Commercially Generated Radjoactive Waste (DOE/EIS-GU46F}. Alternatives to

disposal of high-level waste in geo1og1c repositories were described in that document,

Environmental considerations associated with borosilicate glass as a waste form for
repository disposal of waste and with the construction and operation of a plant to provide
vitrified waste are based in part on information developed in three previous DOE documents:
Final Environmental Impact Statement--Defense Waste Protessing Facility Savannah River P1ant,
Aiken, South Carolina (DOE/EIS-0082); Envirconmental Assessment--Waste Form Selection
for SRP High-level Waste (DOE/EA-0179); and Analyses of the Terminal Waste Form Selection for

the West VYalley Demonstration Project (WVYDP-100 DGE).'

The EIS has been structured to conform as. closely as ﬁossib1e to the format described in-

CEQ Regulation 40 CFR Parts 1502.1 through 1502,18, To provide more information for the ~
reader than can be reported within the text of Volume 1, more detailed information is
included in 22 appendices (Volumes 2 and 3). Figure 1 in the Introduction to the Appendices'
{(Volume 2, p. xxiv) shows the purpose of each appendix and how appendices relate to each
other and to the text of Volume 1. Lines in the margins of Volumes 1, 2 and 3 indicate the
areas where revisions were made. VYolume 4 contains agency and public comments received and
responses to them as well as the indication of location where revisions were made to the
draft EIS. Yolume 5 contains a reproduction of all of the comment letters received,

The final EIS is being transmitted to commenting agencies, made available to members of

the public, and filed with the EPA, The EPA will publish a notice in the Federal Register

indicating that the DOE has filed the final EIS, A DOE decision on proposed actions will not
be made earlier than 30 days‘after the EPA has pubiished the Federal Register notice for the
final EIS. The DOE will record its decision in a publicly available Record of Decision (ROD})

document published in the Federal Register.
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Processing of Written Comments

1.0 INTRODUCTION

This comment volume has been prepared in compliance with Council of Environmental Qual-
ity (CEQ) regulations that provide for the consideration of comments received during the
agency and public comment period (40 CFR 1503.4 & 1506.6). This volume contains responses by
the Department of Energy (DOE) to approximately 2000 written comments included in‘243 letters
that were received by the DOE during the public comment period and to cbmments reﬁeived duf-
jng four public hearings conducted in July 1986,

Notice of availability of the draft Environmental Impact Statement fbr Disposal of'Han'w
ford Defense High-Level, Transuranic and Tank Waste, hereafter referred to as the draft EIS,
appeared in the Federal Register on April 11; 1986, The Federal Register notice invited
comment on the draft EIS within the 120-day comment period, which began April 11, 1986, and
ended August 9, 1986, Four public hearing were held, as follows:

Richland, Washington: July 8, 1986

Portiand, Oregon: July 10,'1986
Seattle, Washington: July 15, 1986
Spokane, Washington:  July 17, 1986.

Open_houses, designed to provide general information on Hanford defense waste management
and to encourage public review of the draft EIS, were also held in seven cities in the North-
west before publication of the draft EIS. These open-house style meetings were held in
Kennewick, Yakima, Spokane, Olympia, and Seattle, Washington; and in The Dalles and Portland,
Oregon. - The open houses were followed by information workshops held between May 20 and June
11 in Richland, Yakima, Spokane, Olympia, and Seattle, Washington; and in Portland and
Pendleton, Oregon.. At both the onen houses and the workshops, technical staff were present
to address questions and concerns voiced by the attending public, The DOE estimates that -
some 20,000 members of the public were reached through this information-sharing effort.

Over 1,600 copies of the draft EIS were distributed to individuals and groups including
reviewers of the April 1, 1983, Notice of Intent; state and federal agencies; Tegislators;
public Tibraries and the media. In addition, over 6,000 summaries of the draft EIS were dis- -
tributed throughout the Northwest.

1.1 PROCESSING OF WRITTEN COMMENTS

At the beginning of the public comment period, a process was established to receive,
document, and prepare responses to written public comments. Each letter, upon receipt, was
assigned an idemtification number. Letters were reviewed and specific comments within each
letter were identified. Each comment was assigned a number and categobized by topic. Over
100 topics that addressed DOE policy, technical and editorial issues were identified and com-
piled into 10 major groups: '

1. Commercial repository
2. Defense waste program
3. EIS scope and preparation

1.1



Pracessing of Written Comments

Applicable Taws and regulations
Data base and facilities

Affected environment ]
Disposal alternatives and technologies

Short-term impacts

[T=IN NI T R
.

Long-term impacts

10. -Organization and presentation.

Some of the 1etters focused on one topic and contatned only one or two comments.‘ Other
letters, however, addressed a broad range of 1ssues. With the exception of some ed1tor1a]
comments (which were simply incorporated inté the text of the final EIS}, every comment
received has been addressed. in this volume. Frequently, a partjcuiar issue was raised in a
number of different letters. In these instances a single paraphrased comment has been devel-
oped to represent the common concarn of these Tetters and a s1ng1e response has been’ o
provided.

' F1gure 1 shows how the comments were handled from rece1pt to 1nc1us1on in the final EIS

Ve]umes 1, 2, and 3, or this Volume 4,

A1l comment letters were photostatically reproduced and are included as Yolume 5 of the
final EIS. A numerical index has been provided in the front of Volume 5 to. identify the
1nd1v1dua1 or organization who submitted each comment Tetter.

This volume first presents policy comments (Sect1on 2), followed by techn1ca1 comnents
(Section 3), in .turn followed by comments on 0rgan12at1on.and presentation of: the draft EIS
{Section 4). The identification numbers of the Tetters from which each comment. was derived

are cited in parentheses after each comment. . -

Topic Key
Policy Areas Issues ‘
Comments > B Responses e \olume 4
Topic Key
Comment Technical Areas lssues Action - Volumes
Letters Comments P Modification ""'"-'—-—D 1 3 and 3
) . or Revision E

Action - Editorial '
| Vol
» Correction of Text, =——P u.mes
: _ - 1;2-and 3
Tables or Figures

Editorial
Comments

FIGURE i. Ftow Diagram for Treatment of Public Comment Letters

The form of the response to each tomment,is as follows:

Policy Comments. Responses to policy comments are either a direct response to the com-
ment or a statement identifying why the comment is not considered to be within the scope of
this EIS. In some cases, policy comments resulted in changes to the EIS; such changes are

noted,
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Processing of Public Hearing Comments

Technical Comments. When responses to technical comments include changes to the EIS,

where possible, the response identifies where in the final EIS the change was made. If a
technical comment was judged to be incorrect, the response in this vélume provides an expla-
nation. Wnen technical comments addressed concerns outside the scope of the dacumenf, a
statement is made to that effect. ‘

Editorial Comments. Responses to comments on organization and presentation indicate

that a change was wmade, or contain a statement explaining why no change was made. Editorial
comments addressing typographical and grammatical errors were handled as part of the prepara~
tion of the final EIS and are not discussed spec1f1ca1]y in this volume,

1.2 PROCESSING OF PUBLIC HEARING COMMENTS

Pub11c hear1ngs were held in m1d ~July 1986 to receive public test1mony on the draft EIS.
Public testimony was recorded in hearing transcripts., These transcripts were rev1ewed,‘and_
comments were identified and coded in the'same manner as written comments received during the
draft EIS review period. Public hearing. comments were sorted by topic area, assigned a num-
ber, and included in this volume along with responses. ' '

1.3 FINDING RESPONSES TO COMMENTS

A tracking system has been devised to facilitate determination of how a particu]af pas-
sage in a comment letier was respdnded to in VYolume 4. Each paraphrased comment in Volume 4
is assigned a number; these numbers appear in the margins of the Volume 5 letters to identify
the passage or passages Corresponding to particular comments in Yolume 4, In this way, every
comment contained in the letters can be traced to at Teast one (and sometimes more than one)
paraphrased comment in Volume 4.

Two appendices are included in this volume, Appendix A 1lists each written comment let-
ter by the individuals, organizations and agencies who submitted them. The number assigned
to each letter by the DOE is then listed. Also listed are the comment numbers for the para-
phrased comments in this volume where issues raised by each letter are addressed.

Appendix B provides -a list, by hearing location and in alphabetical order, of individu-
als, organizations and agencies who provided public testimony. Associated with each 1isting
is the number assigﬁed to each presenter. Ajso noted are the comment numbers in this volume
under which the specific comments raised during the testimony are addressed.

1.4 REFERENCES
U.S. Code of Federal Regulations (CFR); 1985, Government Printing Office, Washington, D.C.

40 CFR 1503 {Council on Envirqnmenta1 Quality), Commenting.

40 CFR 1506 (Council on Environmental Quality}, Othef Requirements of NEPA.
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Commercial Repository

2.0 POLICY COMMENTS AND RESPONSES

The following comments address approaches or positions regardﬁng the commercial reposi-
tory, defense waste programs, EIS scope and Tegal issues,.

2.1 COMMERCIAL REPOSITORY

2.1.1 Comment:

A number of individuals and representatives of organizations expressed reservation or
opposition to the pessibility of Hanford's selection as the site for the nation's first com-
mercial nuclear waste repositbry. Opposition was based on many contentions, including: the
area is unstable geologically, the Site is proximal‘to the Columbia River, the porous and
Tayered naturelof the basalt rock is unsuitable, the salt formations would be superior as
host rock for the waste, transportation of wastes from other sites to Hanford would increase
the risk of public exposure, saleability of produce may be impacted, and political expediency
may have been the major factor in choosing this site, The EPA recognized that siting & com-
mercial repository at Hanford is a separate decision making process and did not consider the
acceptability of Hanford as a repository site in their review (Letter Numbers: 9, 18, 17,
19, 21, 25, 26, 27, 30, 31, 32, 33, 34, 35, 38, 41, 44, 45, 48, 51, 53, 56, 59, 62, 63, 66,
69, 72, 75, 78, 86, 88, 90, 92, 95, 96, §7, 100, 102, 104, 107, 108, 109, 112, 114, 115, 117,
121, 122, 123, 124, 125, 130, 131, 133, 135, 137, 139, 140, 142, 144, 145, 146, 155, 158,
159, 162, 164, 165, 168, 173, 176, 179, 181, 186, 188, 189, 200, 202, 205, 207, 218, 211,
213, 214, 217, 218, 219, 220, 222, 223, 224, 225, 226, 235, 237, 243-EPA. Hearing Numbers:
322, 331, 332, 334, 339, 341, 402, 410,'413, 418, 419, 427, 428, 433, 439, 442, 443, 448,

'-451, 455, 456, 458, 461, 469, 473, 476, 508, 533, 542, 552, 561, 562, 564, 566, 604, 616,

619, 620, 627, 629, 638, 639, 640, 641, 645, 648, 650, 653, 654, 655, 659},

Response:

The'siting of the first commercial nuclear waste repository is beyond the scope of this
EIS. Repository siting has undergone, and will continue te undergo, a separate public and
agency review process (DOE 1986b). The concerns expressed in letters and in oral testimony
about the potential commercial repository at Hanford have been passed on to the Office of
Civilian Radicactive Waste Management in the Department ofrEnergy.

2.1.2 Comment:

One reviewer stated that, "though not the purpose of this EIS, the subject of deep geo-
logic disposal is raised as an alternative throughout the document.. The fact that it is not
the purpose of the £I5 to discuss this alternative {as mentioned throughout) coupled with the
fact that it is a viable disposal alternative illustrates that the two projects are interre-
lated, resulting in an incomplete EIS. Points not specifically covered in this document at
least need to be referred to the repository EIS so it will be clear that all concerns will
eventually be addressed" (Letter Number: 223).
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Response:

As stated in the Foreword to the draft EIS, "This document is not intended to grovide
environmental 1nput'nécessary for siting or constructing a geolegic repository. It is, how-
ever, the purpose of the HDW-EIS to evaluate impacts associated with disposal of defense
wastes in a geologic repository. For analysis of environmental impacts involving geologic
disposal, generic designs for either an offsite or onsite regository aée used; Detaiied
envirosmental documentation required by the Nuclear Waste Policy Act of 1982 wi1f be prepared
before a geologic .repository is sited, constructed and operated.” ' l

2.1.3° Comment:

SeVeraT reviewers discussed the possible mingling of commercial and defense wastes in'a'
repository. Somé reviewers were concerned that failure to discuss the maridate of Chépter.S
of the Nuclear Waste Policy Act (MWPA) regarding the need for a Presidential decision on'min-
g11ng of defense and commercial wastes was a critical omission of the EIS. Moreover, thére
was a concern that DOE plans for processing commercial nuclear wastes for plutonium had not
been declared (Letter Numbers: 10, 56, 67, 69, 70, 84, 121, 140, 144, 147, 184, 171, 186,
211, 215, 218, 217, 223, 231, 234). '

Response:

The President’s decision to mingle defense waste with commercial waste is cited on
page 2.1 of the draft EIS. Discussion of impacts associated with mingling of defense wastes
in a commercial repository will be included in an EIS associated with the final selection of
a repository site. Processing commercial wastes for plutonium extractibn.is not being con-
sidered and is therefore not discussed in this EIS,’

2.1.4 Comment:

One reviewer commented on the statement in Chapter 6 that to the extent that any deci-
sion based on a final commercial repository Environmental Impact Statement requirés défense
high-level waste (HLW) to be placed in a repository constructed under the Nuclear Waste Pol-
icy Act, or placed in other facilities, which are authorized for subsequent Iong-tetm'stbrage
of such waste, and that such a repository or other facilities would comply with subsequent
applicable licensing requirements of the Nuclear Regulatory Commission. However, the
reviewer noted that Section 202 of the Energy Reorgahization Act -applies solely to a defense-
only geologic repository, which President Reagan has removed from consideration. The DOE
should explain what the cryptic term "other facilities" means in the above statement. If DOE
is éonsidering the'deve]opmeﬁt of faci]ities'other than a repository, for the "long-tern '
storage” of HLW, the Department should so state and provide details (Letter Number: 240},

Response:

The "other facilities" mentioned in Section 202 of the Energy Reorganization Act which
would be applicable to defense wastes are: (&) facilities used primarily for the receipt and
storage of high~level radivactive wastes resulting from activities Ticensed under. the Atomic
Energy Act of 1954 as amended, and {b} retrievable surface storage facilities and other
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facilities authorized for the express purpose of subsequent long-term storage of high-level
radicactive waste generated by the Administration, which are not part of or used for
development and evaluation activities.

2.1.5 Comment:
It was contended that not oné or two repository sites, but ten, twénty, or thirty are

needed, preferably close to the sites of nuclear waste production so that wastes do not have
to be transported (Hearing Numbers: 323, 523, 619, 646). N

Response:

The siting or number of geologic repositories s being conducted in aécordancé with the
Nuclear Waste Policy Act and is beyond the scope of this EIS.

2.1.6 Comment:
Concern was raised that the commercial repository site characterization, especially the

exploratory shaft, might result in increased airborne contamination from defense waste and
might impact defense waste sites. It .was also fe]t that -the present waste may affect the

-repository site characterization work, pre- and post-closure activities, and performance.

Defense wastes themselves may affect repository performance regardless of where the reposi-
tory may be located. {Letter Numbers: ({193, 215, 219, 217, 223),

Response:

The proposed Basalt Waste Isolation Project (BWIP) reposiﬁory_site characterization
efforts will be focused outside of the 200 Aréas fences, Periédic monitoring of the explora-
tory shaft work is planned to confirm that no defense waste contamination is present. If
contamination is detected, it will be contained and appropriate remedial actions will be
taken. Some of the smaller exploratory drill holes that will be located inside the 200 Area
fences will be carefully located to avoid defense waste sites. It ié_recognized that the
presence of some sofl and groundwater contamination from early defense operations would make
repository monitoring at Hanford more difficuit. Monitoring plans to be utilized by the
repository program will be sensitive to contamination from the defense waste and from the
commercial spent fuel or processed waste. :

The perfobmance of the repository will be a function of the multilayer barrier désign_
and not the type of wastes disposed within it. Both the commercial spent fuel and processed
wastes and the defense wastes will be isolated within several man-made containers and a natu-
rai rock barrier; defense waste operations will not impact repository performance. If, how-
ever, & repository were proposed to be located at Hanford, the cumulative impacts of defense.-
waste disposal and repository 1mpacts would be éonsidered. This would be documented in an
EIS addressing final seiection of a repository site. '
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2.1.7 Comment:

Reviewers questioned how the defense waste disposal alternatives might interfere with
monitoring of a commercial repository, especially in the earlier post-closure years, or of
the nearby commercial low-level waste disposal .facility (Letter Numbers: 12, 56, 69, 217,
223).

Response:

Monitoring specific to the repository program is beyond the scope of this EIS. Should
the DOE choose to propese construction of a commercial waste repository at Hanford, the BOE's
ticensing analysis would include details concerning a repository-specific monitoring program
and the possible relationship between the program and othef Hanford site activities.
Additional details on how to distinguish between defense and commercial high-level and low-
level waste releases would be provided at that time. (See also comment 2,1.10.}

2.1.8 Comment:

Reviewers felt that DOE should not have tab]ed the search for a second repos1t0ry {Let;
ter Numbers: 61, 71, 107, 111, 172, 174 124, 197, 208, 217, 223 224, 225 226)

Respanse:

DOE's Office of Civilian Radioactive Waste Management. has only delayed its search .for a
second repository. Questions concerning the revised schedule should be addressed to the
DOE's Office of Civilian Radioactive Waste Management in Washington, D.C. Hanfor& H{gh Tevel
waste disposal decisions will not depend on the existence of a second commerc1a1 repos1t0ry,
therefore, second repository siting dec1s1ons w1]1 not 1nf1uence Hanford high-level waste
disposal.

2.1.9 Comment:

Several reviewers felt that using the Hanford Site for disposal of commercial nuclear
wastes would risk the contamination of groundwater, including upward seepage of waste through
fractured basalt {Letter Numbers: 24, 27, 90, 155, 219), e

Response:
Determination of the suitability of the Hanford Site as a repository site is the purpose
of the Basalt Waste Isolation Project (BWIP), not this EIS.

2,1.10 Comment:

A reviewer stated: “The DOE's proposals for permanent disposal of defense wastes at
Hanford pose special problems with respect to the NRC's current and future reviews and '
licensing decisions involving the Basalt Waste Isolation Program (BWIP) site as a candidate
for the high-level waste geologic repository. For example, the DOE is required to develbp a
Performance Confirmation Program for BWIP to provide data that indicate, where practicable,
whether subsurface conditions encountered and changes resulting from construction and waste:
emplacement are within 1imits assumed in the 1icensing review and that natural "and engineered

systems and components are functioning as intended.”
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“Some of the actions proposed in this DEIS could potentially make a BWIP Performance
Confirmation Program more difficult to design and carry out. For example, the barriers pro-
posed for in-place stabilization of wastes may reduce infiltration to the unconfined aquifer
system, potentially altering groundwater fliow conditions. The final EIS should include, in
the discussion of impacts, possible effects. of the proposed alternatives on Ticensability of
& high-level waste repository at the BWIP site." Reviewers expressed the concern that the
decisions made about the commercial waste repository may constrain options considered in the
draft EIS (Letter Numbers: 10,'70, 217, 220, 223, 239-NRC).

Response:

-The issue of commercial repository licensing is beyond the scope of this EIS. However,
there is the possibility that DOE's proposals for permanent disposal of defense wastes at
Hanford could make BWIP's Performance Confirmation Program more difficult. One example is
the abiiity of BWIP's groundwater program to differentiate between possibie contaminant
excursions from the BWIP facility and the defense-waste facilities. As asserted in the
response to comment 2.1.7, the DOE's licensing analysis would include details on ¢ross-
contamination potential. '

Concerning the potential of the defense-waste alternatives to alter groundwater flow
conditions, it is felt- that negligible effects would be experienced.

2.1.11 Comment:

Two classes of waste are considered for disposal at the Hanford site: the defense
wastes and the civilian wastes. These two classes of waste share the same "affected environ-
ment." The criteria stipulated in 40 CFR 191 must therefore be applied to the "total" radio-
nuclide release from both the defense and civilian wastes (Letter Number: 215},

Response:

If the Hanford site is chosen for the first geologic repository, -specific details on
compliance to 40 CFR 191 will be addressed in future documents. The treatment of cumulative
release from defense and civilian wastes will be worked out with key regulatory agencies.

2.2 - DEFENSE WASTE PROGRAM

2.2.1 Comment:

Many reviewers supported DOE's intent to address disposal of Hanford defenée waste.
Most said that something should be done now, based on safety, health, environmental and sound
scientific considerations, not on political or cost considerations. Several reviewers
included in their comments the concern that current waste practices on the Hanford Site
shouid be.discontinﬁed (Letter Numbers: 4, 5-DOI, 8, 12, 22, 35, 41, 43, 44, 46, 51, 52, 55,
60, -61, 64, 70, 78, 83, 92, 107, 108, 1lo, 111, 116, 119, 128, 136, 144, 147, 159, 162, 163,
164, 166, 169, 17C, 174, 192, 200, 202, 205, 207, 211, 216, 217, 223, 224, 232, 243-EPA. .
Hearing Numbers: 601, 651).
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Response:

The purpose of the proposed action in this EIS is to take a major step. away from
continued storage of Hanford defense high¥1eVe1, transuranic and tank wastes and move toward
permanent waste disposal. DOE's policy is to dispose of waste in a safe, environmentally
acceptable and cost-effective manner, consistent with applicable requlaticns and standards.
This policy and recognition of the need for additional development and evaluation in certain
areas were major consideratiens in the development of -the preferred alternative (Volume 1,
Chapters 3 and 5, of the final EIS).

2.2.2 Comment:

Reviewers.commehted that Congress should establish and enforce a demanding schedule of
compliance (Letter Numbers: 53, 171, 217, 21%).

Response:
This comment should be addressed to the reviewers' congressional representatives; the
DOE receives its authority and direction from Congress.

2.2.3 Comment:

Several reviewers took the position that long-term public health and safety should be
the driving force behind the‘choice of a1ternatives; some contended that cost should not be a
factor in achieving complete public health and safety (Letter Numbers: 12, 61, 67, 70, 78,
83, 116, 141, 152, 174, 180, 208, 217, 223), ‘

Response:

Public health and safety is the driving force behind the defense waste program. AT
alternatives for defense waste disposal involve some risk. The objective of the EIS is to
analyze and compare the impacts associated with the alternatives so that responsible deci-
sions can be made. The costs assocfated with defense waste disposal are going to be signifi-
cant regardiess of the alternative selected for implementation; therefore, costs must be
considered. However, the DOE policy is to proceed with disposal in a manner that protects
the public and worker health and safety, complies with applicable regulations, and is cost
effective in the best interest of public welfare.

2.2.%4 Comment:

Some reviewers advocated consideration of cost effectiveness and limited taxpayer
resources. One reviewér favored the in-place stabilization alternative, pointing out that
there are many ways in which taxpayer funds could be spent to far greater advantage in pro-
tecting health and safety. Ancther reviewer suggested that funding for the geologic reposi-
tory site study would be better spent on research to improve nuclear waste storage
technology. Other reviewers commented on the reason behind leaking tanks; noting that
deficiencies had been corrected, they contended that the concerns of downwind exposures were
highly exaggerated and expressed confidence in safety of operations at Hanford (Letter
Numbers: 13, 58, 64, 126, 202. Hearing Numbers: 413, 417, 428, 433, 438, 446, 634),
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Response:

Costs versus potential benefits must be considered in making defense waste disposal
decisions. The preferred alternative presented in the final EIS (Section 5.6) provides for
the possibility of in-place stabilization of some defense wastes, but does not preclude
choices among other alternatives based on the results of additional development and
evaltuation,

The comment that suggests that funding would be better spent on waste storage technology
rather than on geolegic repository site studies presumably refers to the Commercial Radiocac-
tive Waste Management Program which is outside the scope of this EIS,

Comments- supportive of the Hanford mission and confidence in its safe operation are also
acknowledged.

2.2.5 Comment:

A reviewer felt that if the disposal. plan must secure the waste for 10,000 years,. the
question of how it is to be maintained for that period has not been addressed (letter
Number: 243-EPA),

Response:

The afm of dispoesal is to provide for a system that does not require active maintenance.
Mereover, EPA standards do not permit reliance on active institutional controls for more than
100 years and are therefore designed to promote isolation integrity of a waste site for up to
10,000 years without the need for maintenance, That is, the disposal system must be designed
to operate safely on its own.

2.2.6 Comment:

A reviewer felt that, if DOE were truly looking for a safe solution, there would not be
“time constraints" for waste disposal action. The waste could be kept on site in such a way
that it could be monitored until a method is found to ensure future safety {Letter Number:
8G). .

Response:

The DOE believes that technology exists with which to dispose of waste and to ensure
future safety. This is more certain for some wastes and disposal methods than it is for oth-
ers, particularly in the area of cost/benefit. As a consequence DOE's preferred alternative
would propose to proceed with disposal of some waste classes and defer disposal decisions for
others until completion of further development and evaluation.

2.2.7 Comment :

Concerns were expressed about an apparent "double standard" of disposal between defense
and commercial wastes. Maﬁy reviewers referred specifically to DOE's disposal of defense
wastes within 10 m of the surface while at the .same Tocation characterization was taking

2.7



ey

P

s,
S

Defense Waste Program . ' . ' | \

place for disposal of comparably hazardous commercial fadioactive wastes at depths of 1000 m
(Letter Numbers: 4, 43, 45, 46, 57, 120, 121, 143, 144, 189, 208, 215, 219, 223, 233, 240,

Hearing Numbers: 534, 542},

Resgohse:

While a cursory examination of disposal strategies may suggest a double standard,_the
DOE judges there is no double standard. There are two distinct and separate issues and
decision processes associated with commercial radioactive waste disposal and defense waste
disposal at Hanford. Significant differences in the levels of radioactivity, waste form, and
volume of material distinguish the commercial wastes from the Hanford defense wastes.
Although defense wastes are hazardous, the assumption that they are "comparably hazardous" te
commercial wastes is incorrect. As noted on page 1.7 of the draft EIS, "In the year ZQDO,
the cumulative volume of high-level waste stored at Hanford is expected to be about 10 times
greater than the cumulative volume of spent fuel removed from commercial'power reactors.
However, the radioactivity in Hanford's high-level waste is projected to be about 80 times
Tower than the commercial waste produced through the year 2000." In addition, the defense
wastes are already at Hanford in various forms, while commercial wastes, primarily in the
form of spent fuel, are temporarily Tocated at approximately 70 sites within the U.S. and
will eventually be relocated. ‘ *

The Council on Environmental Quality (CEQ) regulations for implementing the National
Environmental Policy Act (NEPA) are among the required steps for decision making regarding
defense waste. The CEQ regulations, 40 CFR 1500, call for an examination of reasonable
alternatives. In-place stabilization and disposal is one of the alternatives being consid-
ered; its merits are tompared against the possible reduced long-term risk offered by geologic
disposal, as balanced against the short-term risk to workers in retrieving, processing and
transporting the waste and the costs associated with the additional steps incurred in geo-
Jogic disposal., In the final analysis, any disposal of high-Tevel or transuranic waste near
surface at Hanford would have to meet the same stringent performance standards’{40 CFR 191}
that a commercial radioactive waste repository would have to meet, regardless of location.

2.,2.8 Comment:

Referring to page 2.1 of the draft EIS, a reviewer questioned whether the Waste Manage-
ment Plan had somehow negated the NEPA process represented by the EIS; i.e., because the
decisions outlined in the EIS have already been made (Letter Number: 233),

Response:
As stated in Chapter 2, Vo]ume’I of this EIS, the Defense Waste Management Plan was pre-
pared to comply with Public Law 97-90, the Energy Security and Military Applications of
Nuclear Energy Authorization Act of 1882, Neither the Defense Waste Management Pian (DOE ‘
1983a) nor the more detailed Interim Hanford Waste Management Plan (DOE 1986d) negates the
NEPA process, - These plans were prepared to form a basis for preliminary waste disposal
planning and budgeting. The Interim Hanford Waste Management Plan, which provides detailed
plans for Hanford, is updated approximately once a year. The Record of Decision (ROD) on
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this EIS, once it is issued, will be reflected in this plan. The DOE intends to reissue the
Interim Hanford Waste Management Plan on the basis of the preferred alternative presented in
the final EIS, and again to reflect the Record of Decision.

2.2.9 Comment:

Several reviewers were concerned that there was no DOE plan for obtaining the needed
funds to proceed with any of the plans for disposal, and that Congress should establish a
"trust” fund to ensure that money would be available to accomp]ish disposal. Reviewers felﬁ
that funding for waste disposal should be a Congressional priority. Moreover, a "pay as you
go" policy was called for that amounts to a tax on produétion'to pay for disposal, A
reviewer suggestéd that funding should come from the federal defense budgét. Some reviewers
wanted the final EIS to specify a funding "mechanism or structure” (Letter Numbers: 4, 46,
53, 60, 71, 72, 78, 103, 112, 128, 129, 135, 141, 147, 156, 171, 172, 174, 183, 186, 192,
197, 214, 216, 217, 219, 223, Hearing Number: 414), -

Response:

Congress provides funding for DOE activities. The proposal to establish a "trust fund"
for disposal of Hanford defense waste requires a legislative action that is beyond DOE
authority, and the issue is outside the scope of this EIS. However, these concerns have been
forwarded to appropriate DOE staff.

2.2.10 Comment:

Objection was expressed to the practice of "dumping radicactive and chemical waste"
directly into the ground. One reviewer recommended that a plan for ceasing this practice and
developing alternative disposal methods be instituted (Letter Numbers: 25, 41, 43, 46, 55,
69, 71, 103, 107, 129, 154, 164, 169, 171, 174, 193, 197, 201, 217, 219, 242. Hearing
Number: 550),

Response:

The disposal of low-level liquid waste is outside the scope of this EIS. Past and pres-
ent practice permits discharge of Tow~level Tiquid wastes to soil columns, provided that the
radfonuclide in concentrations do not exceed those listed in DOE Order 5480.18 (DOE 1986¢)

for uncontrolled areas (Table II). However,'DOE agrees with the reviewers' position and,

consistent with DOE policy, is moving to cease this practice. It is DOE's intert, as stated
in DOE Order 5820,2, "Radicactive Waste Management" (DOE 1984), that “"Disposal operations
involving discharge of liquid low-level waste directly to the environment or on natural soil
columns shall be replaced by other techniques, such as solidification prior to disposal or

in-place immobilization...." A plan addressing this issue was submitted to Congress in April
1987, The plan outlined alternatives, including discontinuation of soil column disposal, and
provided reéommendations for plant improvements that reduce 1iquid discharges to soil col-
umns. Actions have already been taken to ensure that routine releases are compliant with

RCRA requirements.
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2.2,11 Comment:

A number of reviewers urged that thorough or total cleanup of the Hanford Sife should bé
considered. Some reviewers requasted cleanup regardless of the cost. Othérs commented that
converting the site back to a "pristine” condition was technically and économical]y .
unreasonable (Letter Numbers: 4, 8, 14, 21, 55,'58,‘68, 78, 129, 164, 166, 200, 201; 203,
215, 219, 223. Hearing Numbers: 412, 421, 544, 506, 618, 619, 633). '

Response:

A total Hanford Site cleanup, including Tow-level waste and decommissioned facilities,
is beyond the scope of this EISQ which focuses on the evaluation of aTternative methods for
disposaT of Hanford defense high-Tevel, transuranic, and tank wastes. This EIS addresses _
reasonable alternatives for disposal of these wastes in a manner that will provide effective_'
Tong-term protection of public heaith and welfare. However, for these wastes a “retrieve '
all" alternative was briefly described in Section 3.3.7. Other wasfes, including retired
mixed waste disposal sites and decommissioning wastes, will be. addressed under the Compréhen-
sive Environmental Response, Compensation and Liability Act (CERCLA) and the surplus facili-

ties programs.
. 2.2,12 Comment:

Reviewers guestioned the grounds on which the DOE based its contention that waste man-
agement practices at Hanford were shown to safely and effectively isolate the waste on an
1nterim basis, considéring, as one rev{ewer put it, the presence of “uranium in the
groundwater; plumes of contaminated groundwater from soil dumping Heading towards the
Columbia River; 530,000 gallons of high-level nuclear wastes leaked from single-shell tanks;
soil heavily contaminated around the tanks; plutonium from Hanford in the air and soil of
downwind communities" (Letter Numbers: 57, 66, ?8, 115, 151, 155, 157, 164, 193, 214, 217,
242),

Response:

The DOE believes that waste management practices at Hanford have been effective, that
they have improved, and that they will continue to improve. i

The final EIS on Waste Management Operations for the Hanford Reservation, {ERDA 1975)
conciuded that the population dose from waste management operations was a very small fraction
(0.0001) of the dose from natural background and that the waste management practices were
effective. In addition, the National Research Council of the Natienal Academy of Sciences,
in ité report Radioactive Wastes at the Hanford Reservation (NAS 1978), concluded that "there
has not been in the past, and is not at present, any sighificant radiation hazard to public
heatth and safety from waste management operations at Hanford."

The Hanford 5Site was selected in part because it afforded a large buffér zone between
the operations and the accessible environment in the event of transport of nuclides via water
pathways. Groundwater was not seen as a part of the accessible environment,‘although it was
recognized as a transpdrt mechanism to convey nuclides to the Columbia River, which is a sink

for that groundwater.

2.10




wf

e
"?,‘.t;_‘ e

Defense Waste Program

The total amount that leaked from single-shell tanks was less than one percent of the
total tank waste managed. The releases of waste from Teaking tanks were reduced by pumping
as much liquid as possible from Teaking or suspected leaking tanks and by changing tank

~ design to double-shell. Leaks have been carefully monitored, and the resulting data indi-

cates that the contamination below the tanks has not moved to any great extent.

Current1y; Tiquid releases are limited to maximum permissible concentration values at
the point of release. Moreover, the operational goal s to 1imit radioactive material in
Tiquid effluent streams to concentrations that Tead to doses not exceeding those permitted by
EPA drinking water standards. Cumulative atmospheric releases from operations at the Hanford
site are a small fraction of the EPA 1imit of 25 mrem'(whoie body} and are controlled at the
point of discharge {at the stack) of any specific facility.

2.2,13 Comment:

Reviewers requested that an ongoing independent audit of DOE waste management work be
done (Letter Numbers: 22, 43, 44, 67, 88, 103, 110, 121, 129, 147, 151, 154, 171, 174, 178,
186, 18%, 216, 217, 213, 233).

Response:

The National Academy of Sciences (NAS) reviewed waste disposal practices in detajl and
published its report in 1978 (NAS 1978}, The NAS has also been requested to review dispesal
alternatives for single-shell tank wastes, and is now in the process of that review,

2.2.14 Comment:
One reviewer stated that the announcement that Hanford was one of the finalists in the

selection of the first repository almost completely obscured DOE's statement on military
nuclear waste. Reviewers expressed concern that Hanford was the ledst suitable of the sites

under consideration, and that its selection as a finalist despite this has damaged the integ-

rity. of the process. Reviewers were concerned that Hanford's selection for the commercial
repository would provide a strong bias toward defense waste disposal at Hanford as well {Let--
ter Numbers: 41, 109, 110, 111, 112, 129, 141, 144, 151, 164, 171, 202, 215, 217, 220, 224,
225, 226). : '

Response:

The DOE's activities in support of the commercial repository are guided by the Office of
Civilian Radiocactive Waste Management, which is independent of the DOE's defense
activities. Whiie the timing of the repository announcement may have been unforturate, both
activities are subject to the NWPA and other requirements to protect public health and
safety.

2.2.15% Comment:

A reviewer cited Resolution 86-2'passed by the State of Washington Nuclear Waste Board
in April 1986 to establish criteria for reviewing the draft EIS. According to the reviewer
the resolution recommended that each alternrative should minimize environmental and health
effects; be consistent with appropriate state and federal regulations including NEPA, the
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Atomic Energy Act, the NWPA, the RCRA, the CERCLA, the CIeaﬁ Water and Clean Air Acts, =
10 CFR 960 and 40 CFR 191; use proven state-of-the-art technologies; minimize future releases
and consider but not be driven by economics {Letter Number: 223}.

Response:

Fundamentally, the criteria cited also formed the basis for DOE's approach to waste
disposal. In addition DOE feels compelied to arrive at a balance between the degree of envi-
ronmental protection provided and the cost to the taxpayer. Thus, the goal is a level of
protection that would result in risks that are small in comparison to other everyday risks
and yet is achievable in.a reasonable time with realistic funding levels. It would be
expected that DOE's compliance with all applicable federal and state regulations for protec-
tion of the environment would enable that goal to be reached. State-of-the-art technologies
will be used when proven safer, superior and cost effective relative to other established

technologies.
2.2.16 Comment:

Reviewers remarked that DOE's decision to regulate radioactive and toxic emissions at
the boundary rather than close to the facilities is nonconseryative and underscores DOE's
intention to use the Hanford Site like a “giant sponge" (Letter Numbers: 55, 242).

Response:

The DOE has no intention of "using the Hanford Site like a giant sponge." Emissions -
from Hanford operations result in doses to the public that are well within the limits pre-
scribed by standards established by the EPA, either for airborne pathways or in drinking
water of downstream users of the Columbia River. '

"2.2.17 Comment:

Tne NRC noted that licensing of Hanford wasté tanks for HLW would be procedurally com-
plex because of the need to develop appropriate standards and procedures, the existing fait
accompli status of the waste tanks, and the difficulty in reasonably evaluating alternatives
(e.g}, alternative sites) as required by the NEPA, Other statutes would also'need'to be con~
sidered, including one provision (42 U.S.C. para. 7272) which could be read to bar the expen-
diture of funds for purposes related to licensing of defense waste management activities such
as those that might be undertaken at Hanford (Letter Number: 239-NRC).

Response:

The NRC concerns with respect to licensing are acknowledged.

Z2.2.18 Comment:

The NRC noted that while they did not prejudge disposal of HLW in situ, in the Hanford
tanks, they believed establishing the feasibility of such disposal as technically adequate to
protect the public health and environment will be exceedingly difficult and may not be
achievable. Consequently, nothing in their comments were to be taken as NRC agreement or
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EIS Scope and Preparation: EIS Scope

endorsement of such dispesal and that COmménts made thus far should not be construed as _
restricting NRC from making additional comments in the future, when or as appropriate (Letter
Number: 239-NRC}.

Response:

The NRC concerns and reservations are acknowledged.

2,3 EIS SCOPE AND PREPARATION

Comments concerning the scope of the EIS and the way in which it was prepared are
addressed in this section.

2.3,1 EIS Scope
2.3.1.1 Comment:

Some reviewers felt that the absence of scoping hearings seemed to preclude considering
the question of whether to continue to produce plutonium {and, thus, waste) at Hanford and
caused public concern that all defense wastes are not included in the EIS {Letter Numbers:
71, 175, 186, 193, 216, 217).

Response:

The Notice of Intent (NOI) to prepare the draft EIS, 48 FR 14029, April 1, 1983, invited
comments on the scope of the draft EIS. FEighteen comment letters were received in response
to the NOI. Of these letters, ten requested copies of the draft EIS; efght contained comé
ments regarding preparation of the EIS. Based on the'response to the NOI, it was not judged
necessary to have a public scoping meeting. '

The central theme of the EIS is the evaluation of waste management alternatives for the
high-level, transuranic and tank waétes that already exist at Hanford. The issue of whether
to produce special nuclear materials, such as plutonium at the Hanford Site, is beyond the
scope of this EIS. The need for special nuclear materials is established by the Nuclear _
Weapons Stockpile Memorandum, which is issued by the President of the United States with sub- _ 
sequent authorization and appropriatfon of funding from Congress. For purposes of analyzing
the impacts of disp0531 of high-level, transuranic and tank wastes generated at.the Hanford
Site, aésumptions were made concerning the potential future waste that may be generated from
continued production'operations.

2.3.1.2 Comment:

Reviewers pointed to several NEPA elements which they felt had not been addressed in the
draft EIS: 1) The draft EIS assumes that no other options are available, and that no other
use for the site is possible. 2) The draft EIS evaluates only the Hanford Site itself, not

_the aquifer or total drainage system. 3) There is no discussion of alternate site, site use,

in-place or offsite disposal options or options for cleanup of existing spills. 4) The draft
EIS does not identify the long-term or major environmental values, nor addréss any "irrevers-
ible and irretrievable commitment of resources" (Letter Numbers: 44, 54, 59, 78, 214, 217).
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EIS Scope and Preparation: EIS Scope

Response:

1} In Chapter & of the EIS, "Affected Environment,"” the status of the Hanford Site as
dedicated to nuclear-related work is described. The present position of the federal govern-
ment is that. Hanford will remain a dedicated site for -government use.  Evaluation of other
uses for.the Site is beyond the scope of this EIS; however, Tn_its'evaluation of .Tong-term
impacts, the EIS addresses the possibility that -agricultural or other activities could occur
on some areas of the Hanford Site in the future.

2) Potential effects on the unconfined aquifer have been considered because it would be
a potential path for transport of contamination and public exposure. Figures 4.8 and 4.9
graphically show the extent and configuration of the unconfined groundwater system. The
"drainage system" that could be impacted via transport of contaminants through the unconfined
aquifer consists of the Columbia River and is covered in the assessment of impacts in Chap-
ter 5 of the EIS, '

3) A1l reasonable alternatives were examined in detail and reported in the draft EIS.

‘These alternatives were selected from a larger number of alternatives that were considered

but rejected {see Section 3.3.7 of the final EIS}. Alternative sites were considered only
for deep geologic disposal. There is no clear benefit from retrieval of the defense wastes

under discussion for disposal in another surface site.

4) - The irreversible and irfetrieﬁable'commitment of resources was considered for esach
alternative; see Sections 5.2.5, 5,3.5, 5.4.5, 5.5.6 and 5.5.5 of the final EIS,

2.3.1.3 Comment:

The concern was raisad that, because the geologic repository was cited so many times in
the EIS and because of the President's decision to wmingle defense and commercial waste,
details of the commercial program including design, schedule acceptance, operation, storage,
and transportation should have been addressed. One reviewer stated that the repository issue
is more important than the defense waste issue; another expressed the opposite opinion {Let-
ter Numbers: 22, 44,.147, 163, 217, 219, 223), ' o S

Response:

This EIS t1ers upon {incorporates by reference} the EIS for Management of Commerc1a!
Waste Management Statement-Generic Environmental Impact Statement {DOE 1980a), which
addressed a1ternat1ve disposal options for commercial high-level and transuranic wastes.
Based on the data presented in that document, it was determined that geologic repositories
would be the focus of national development and éva]uation. When the actual site has been
selected, details of the design, schedule for waste acceptance (inc¢luding the storage of
wastes), operation, transportation and other aspects will be addressed in its EIS.

2.3. 1 4 Comment:

Reviewers stressed the importance of alleviating public perception of r1sk, otherwise,
decisions made by democratic process will be misguided. In extreme cases, the reviewers
felt, actual i11-health could be induced by apprehension (Letter Numbers: 14, 217, 223),
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Response:

The: DOE is concerned with health and safety, and continues to seek to improve and convey
understanding of the risks to the health and safety of the worker and general public and to
dispose of waste in a safe, environmentally acceptable and cost-effective manner, consistent
with applicable regulations and standards: To help convey understanding and alleviate public
apprehension in-order that the best decisions are made by the democratic process, the DOE has
been conducting and will continue to conduct public outreach programs to address concern
about the risks associated with Hanford defense wastes.

It is noted that the relative importance of perceived risk may depend on the partici-
pants. Perceived risk, is hard to quantify; however, it becomes more meahingful when trans-
mitted to behavior in reaction to perceived or actual risks. There is a body of Titeratuhé
on perceived risks from the incidents at Three-Mile Isiand and Chernobyl, Tncluding projected
economic effects. Psycho]ogital reactions might influence behavior in both economic and
health patterns. In the case of Three-Miie Is1and,'the psychological impact on and actual
behavior of the populace has been the subject of Titigation: see Metropolitan-Edison Company
versus People Against Nuciear Energy (1983). :

There are at Teast two points to be considered. in addressing perceived risk in this EIS.
One is that, although an important'issﬁe, perceived risks are not traditionally considered
under the National Environment Policy Act (NEPA). -Another is that qﬁantifying the impact of
perceived risk is a developing methodology which includes some subjectivity. Because of fac-
tors including NEPA, the subjectivity in the methodology and varying personal attitudes, the
DOE has chosen not to address perceived risk in this EIS.

2.3.1.5 Comment:

One reviewer stated: "DOE fmpermissibly restricts the scope of the EIS by excluding
assessments bf technologies essential to the implementation of the final disposal strategy.
DOE also fails to explain why it does not expect decontamination and decommissioning of
existing waste sites and surplus Tacilities at Hanford after 1983 to affect the environmental
'impacts evajuated in the DEIS."

"DOE states that engineering decisions about waste retrieval, treatment, and handling
have been postponed until the final disposal decision has been made. DOE promises to deter-
mine whether the environmental effects of these processes are within the limits described in

“this EIS. However, reviewing these processes after disposal decisions have been made wilil

occur too late to be meaningful. Waste retrieval, treatment, and handling are crucial to an )
informed final disposal deciston. By excluding them from this EIS, DOE has improperly seg-
mented the EIS process.” '

"With respect to decontamination and decommissioning, DOE should explain whether these
actions will affect the volume of high-level waste (HLW) at Hanford and implementation of the
permanent HLW dispesal plan chosen based on the EIS. It is not enough that DOE has committed
to perform a separate NEPA review.of decontamination and decommissioning at sosme unspecified
point in the future" (Letter Number: 240}..
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Response:

The DOE has provided assessments of the technologies needed to implement the various
alternatives presented. As was stated on p. vii of the draft EIS, to comply with the
National Environmental Policy Act {NEPA) requirement for early preparation of environmental
documeptation, the EIS was prepared before final, optimized designs were available for all
processes. Once disposal decisions are made, detailed engineering design will be undertaken
as required to enhance the processing and retrieval methods. The processes that were evalu-
ated in the EIS were chosen such that, when finally implemented for any of the options, they
would be expected to result in environmental impacts that are not significantly greater than
those described in the EIS. To confirm this, analyses of the final process designs will be.
conducted before implementation. Waiting unti) all designs were fipalized before submitting
this document for pub11c_revﬁew wou]d not have met the intent of the NEPA,

With regard to decontamination and decommissioning of old facilities, such activities
will not result in the generation of any high-Tevel waste. An EIS covering decommissidning
options for eight retired reactor facilities at Hanford is in preparation. ATl waste associ-
ated with these old reactors is classified as low-level waste, There are no immediate plans
for decommissioning any. of the processing or laboratory buildings, nor is any high-level
waste associated with the decommissioning of these facilities.. Tﬁe volumes of low-level or
TRU waste that might result would be speculative and will depend on the Tevel of decontamina-
tion required before decommissibniﬁg. Envi ronmental impacts-of future decommissioning activ-
ities will be addressed when such actions are at the appropriate stage.

2.3.1.6 Comment:

. One reviewer suggested that, since the draft EIS contends that defense waste will

continue to be produced for 12 more years at the Hanford Site, the EIS should provide contin-

gencies for waste production and examine.a range of production scemarios. What 1f waste pro-
duction ceases in 6 years? 20 years? 50 years? The uncertainty surrounding future defense

waste production shoulid be recognized-and planned for with realistic options {Letter Num-

ber: 70).

Response:

The need to dispose of wastes that currently exist is independent of future waste pro-
duction. If future waste production were cut in half (from about 20% to about 10% of the
total by volume), impacts associated with future tank waste and with newly generated trans-
uranic waste would be roughly halved; however, the total waste for which disposal is required
wouTd not cHange significantly. A basis for estimating impacts associated with additional
future waste production is presenfed in Section 3.4.3 of the final EIS. There, impacts among
the alternatives are presented separately ia units of 12,000 tonnes of fuel reprocessed.

2.3.1.7 Comment:

Reviewers commented that, given the general uncertainties in'the'techno1ogies proposed,
the long-term duration of the wastes involved and inability to accurately predict the poten-
tial impacts, the EIS should include a “worst-case” analysis as required under
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40 CFR 1502.22. A reviewer pointed to the statement in the EIS that "because of the low
residual hazard index of the wastes and the Tow concentrations of plutonium, the radiological
consequences of a glacial floqd'wouid not appear important in contrast to the effects of the
flood itself.... Current technology is believed capable of controlling the buildup of water
behind ice dams, thus prec1ﬁding the catastrophic floods just described" (draft EIS, p.
3.48}, The reviewer felt that this statement seems to imply that present technology or
institutional controls would mitigate or preﬁent effects from catastrophic ice floods in the
future, and that such a statement implicitly constitutes reliance on active institutianal
controls for more than 100 years after disposal (Letter MNumbers: 171, 219, 223, 240,

Hearing Number: 474). '

Response:

The use of "worst-case" type analyses to bound impact estimates has been included in the
EIS. Because the President’s Council on Environmental Quality (CEQ) has revised 40 CFR
1502,22 by eliminating the title "worst-case" analysis but not the need for such
calculations, these analyses have not been called out specifically in the EIS. It is
believed that the "bounding" impact analyses in the EIS have met the requirement for
including "worst-case" kinds of impact -estimations. Bounding impacts are defined as
conservative impact estimates that will always be greater than the actual impacts realized.

Concerning institutional controls, there was no intended implication in the draft EIS
that current technology for preventing future glacial floods assumes that reliance is being
placed on active institutional controls for more than 100 years'after‘disposal. It is just
as reascnable to assume that technology would be capable of preventing the catastrophic
floods by relieving the impounded water as it is to aséume that present technology is Tost.
However, no reliance on that technology was made in addressing the impacts, as a review of
the discussion of the scenario leading to the statement will show.

See also comments 3,5.6.8 and 3.5.6.53.
2.3.1.8 Comment:

Reviewers felt that the draft EIS did not address the State of Washington's role in mon-
itoring the research and aha]ysfs that will be required, and that independent research will
be needed to prove the design of the engineered barrier, to analyze features of hydrology,
safety of the waste form, characterization of wastes {especially the tank wastes), and
retrieval of the wastes, and to research means of waste reduction, among other projecté. The
reviewers saw this role as comparable to the state's efforts in monitoring the site charac-
terization of the Basalt Waste Isolation Project (BWIP) program for commercial and military
wastes, Since those efforts are supported by federal grants under the Nuclear Waste Policy
Act, the reviewers suggested that tﬁe final EIS should indicate how funding of the state's
monitoring responsibility will be guaranteed (Létter Numbers: 156, 223).
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Response:

Plans for additional development and evaluation of various aspects of disposal (see Sec-
tion 3.3.5 of this volume) are described in the Interim Hanford Waste Ménagement Plan {DOE
1986d} and the Interim Hanford Waste Managament Téchno!ogy Plan {DOE 19869). Independent
reviews of available research -and evaluation results are under way by a Natibna] Academy of -
Sciences panel and other consultants. The role of Washington State in monitoring research
activities at Hanford ahd funding for the State to monitor disposal activities are subjects

beyond the scope of this EIS.
2.3.1.9 Comment:

Reviewers noted that active institutioral control can only be relied upon for the first
100 years after disposal, and that the draft EIS did not report on monitoring or mitigation
plans following the cessation of active controls (Letter Numbers: 215, 223).

Response:

In the event that active institutional control were Tost, there would be no further
monitoring or mitigation. The loss of active institutioral control is only an assumption,
however, used for purposes of analysis. TIn the actual disposal process, wonitoring and miti-
gation activities would continue indefinitely, as required by DOE Order 5480,18 ({DOE 1986c).

2.3.1.10 Comment:

Reviewers noted that the draft EIS did hot address the impact of each alternative on the
ability. to monitor post-closure performance of a deep geologic repository. The reviewer also
stated that the draft EIS did not discuss a monitoring program specific to defense wastes or
related to those wastes that may go to the repository (Letter Namber: 223, Hearing
Number: ~538),

Response:

The monitoring program for bost—ciosure performance of a deep geolegic repository is not
within the scope of this EIS. It is described as part of the NRC Ticensing process
(10 CFR 60,517 for a commercial repository. Monitoring programs on the Hanford Site have
been discussed in Chapter 4 and Appendix V, and in references cited therein.

2.3.1,11 Comment:

Several reviewers asked about cleanup verification plans, criteria, procedures, moni-
toring (inciuding Tocation of contaminated areas and low-level waste sites), overview and
remedial action plans (Letter Numbers: 161, 223, Hearing Number: 441).

Response:

The specifics requested in these comments are not relevant to the comparison of alterna-
tives presented in the EIS. These would be part of the detailed planning to be done before
disposal implementation. A1l DOE operations on the Hanford Site are currently monitored. '
This monitering program would be appropriately revised or supplemented, if necessary, to
cover permanently disposed wastes. Overview would be performed as applicable by federal and
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state regulatory agencies and by the DOE Office of Environment, Safety and Health. The
bounding assumptions that were used -in the impact ana1y515 encompassed reasonable failure
scenarios.that would require remedial action.

2.3.1.12 Comment:

Reviewers felt that the EIS allows for no alternate site selection, no alternate
"in-place" disposal plan for Tow-level waste, no identification of the speed of movement of
existing radfoactive pollution to the Columbia River, and no information on the radiotoxicity
of existing pollution. The reviewers were concerned that the EIS totally neglects the BCG-
nomic and public health effects on the city of Portland. Other reviewers felt that. even
though the draft EIS involved only defense wastes, there would be considerable bressure to
locate a commercial repository at the Hanford Site as well (Lettef Numbers: 8,'21, 44, 59,
223, Hearing Number: 441),

Response:

This EIS focused on activities within the scope of the proposed action, that is the dis-
posal of high-level, transuranic, and tank wastes. Low-level waste, except for that gener-
ated in the course of processing the aforementioned wastes, was not included within the scepe

- of the EIS.

"Existing radfoactive pollution" was discussed in Chapter £ and Appendix V. Additional
information on "existing pollution," to the extent that it contributes to cumu?ativé impacts,
is included in Section 5.1.4 of the final EIS. The effects of “"existing pollution" are dis-

.cussed in annual reports, the most recent of which is Environmental Monitoring at_Hanford for

1985 {Price 1986), Operational environmental monitoring considers the potential for impacts
on downstream users, including the city of Portland.

In the analysis of the health and safety impacts of disposal in the various alterna-
tives, the present and forecasted downstream populations including that of Portland were
taken into account. The major pathway is the Columbia River and the analysis indicates there
will be no significant doses via river water use.

2.3.1.13 Comment:

A number of reviewers expressed concern regarding facility process waste and Tow-Tevel
wastes, and insisted that Tow-level wastes be addressed in the final EIS, One reviewer was
concerned that some TRU-contaminated solid waste burial sites may have been excluded from the
wastes. considered. Other reviewers saw no objection to disposfhg of low-level wastes in
place at Hanford (Letter Numbers: 53, 137, 147, 157, 171, 192, 215, 217, 219, 223, 232, 233,
239-NRC, 243-EPA).

Response:

Impacts from low-level wastes, i.e., routed Tow-activity fractions from the double-shell
tanks, were evaluated and are included in all alternatives. Impacts to ground and cribs from _
previous and continued disposal of low-level Tiquid wastes, and impacts from Jow~level waste
disposed of in near-surface burial grounds are included in the Cumulative Impacts section . |
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{Section 5.1.4) of the fimal EIS. The need for any remedial action to ensure safe-1bng-term
disposal of Hanford's iow-level wastes also is being-addressed as part of DOE's actions for
compliance with CERCLA, RCRA, and DOE Order 5820, The TRU-contaminated solid waste sites

containing more than 100 nCi TRU isotopes/g averaged over the volume of -potentially contami-

3

nated soil, as well as sites where 80 g Py had been released per 100 m” of s0i1 area, are

considered in the final EIS,

. -As shown fn Table 5.2 of the final LIS, long-term impacts éssociated with Tow-level
waste disposal are larger than those from high-level, transuranic and tank wastes dispased-of
according to the a]ternatives presented in the final EIS. Llow-level waste disposal impacts,
however, are smaller than those associated with the no disposal action (the principal reason
for large imbacts in the no disposal action alternative is the assumption of tank waste
rémaining in Tiquid form). ' '

Inventory data for pre-1970 TRU waste sites are hased on the best records available.
When discrepancies existed between inventory and data, engineering judgement was applied and
the higher invehtory was usually used. As part of the process to verify data in the Waste
Information Data System (WIDS), discrepancies of pre~1970 TRU waste site inventory data.have
been corrected with the data given in the EiS, Because of the conservatism applied, it is’
more 17kely that there are sites in the EIS that are .not TRU sites than that TRU sites have

been left out, as suggested by one reviewer.
2.3.1.14 Comment:

_ Many comments were received about coﬁsideration of the cumulative impacts of the fuill '
range of nuclear activities on the Hanford Site. One group of reviewers commented that the
scope of wastes considered for diéposa1 actions was too narrow and urged that DOE increase
the EIS scope to cover other wastes beyond the high-Tevel, transuramic and tank wastes, such
as the surplus reactors‘and other wastes from decontamination and decommissioning. One
reviewer stated that the scope of the EIS should inc]ﬁde the nuclear naval vessel spenf reac-
tor cores disposéd at Hanford. The Nuclear Regulatory Commission spécifita11y mentioned
their concern about the disposal of wastes with TRU concentrations beléw the 100 nCi/g level.
Other reviewers commented that the draft EIS cumuTative impacts sectioﬁ'was not complete
enough to satisfy the CEQ requirement. Seme feviewers'specificale mentioned the chemical
content of the waste relative to cumulative impacts and possible synergistic effects (Letter
Numbers: 14, 39, 41, 53, 54, 55, &7, 71, 78, 90, 103, 147, 154, 157, 171, 174, 175, 178,
193, 199, 208, 216, 217, 219, 223, 230, 231, 233, 234, 239-NRC, 240, 242, Hearing Number:
518). '

‘Response:

The scope of the final EIS has been limited to high-level, transuranic and tank wastes
that need disposal action. The DOE is addressing hazardous waste low-level wastes that have
been disposed of as part of the Hanford Site's cempliance activities required by CERCLA,
This is discussed in Chapter 6 of the final EIS.
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In response to the comments, the cumulative impacts section of this EIS (Section 5.1.4)
has been revised to include additional available information. A preliminary impact.
assessment was performed for groundwater transport of radicactivity from existing low-level
waste sites, and this assessment has been addressed in the cumulative impacts in. Sec-
tion 5.1,4, It is also noted that the decontamination and decommissioning qf eight surplus
production reactors fis béing addressed in a separate EIS, currently in preparation.

‘Chemical characteristics of all waste sites are inadequately known to permit a complete
assessment of potential impacts from chemicals. As discussed under the preferred
alternative, DOE will perform additional development and evaluation, including éhahf
acterizatfon of the wastes and waste sites for chemicals. Additional environmental
documentation will be. provided based on the results of this work. '

Concerning the nuclear naval vessel spent fuel, no submarine cores (high-level wasté)
have been or are planned to be sent to Hanford for disposal. This high~level waste is being
sent to. the Idaho National Engineering Laboratory for processing. However, submarine hull
sections that once contained the reactor cores are being sent to Hanford for disposal. The
hull sections, including semé nonfuel-bearing hardware, are classified as Jow-Tlevel waste. A
Separate EIS, prepared in 1984 by the U.S. MNavy, addressed the alternative disposal options
for. the decommissioned nuclear submarines. The inventories for the submarine Tow-Tevel waste
scheduled for disposal at Hanford is included undér the defense low-level waste shown in the
expanded cumulative impact Section 5.1.4 of the final EIS. '

2.2.1.15 Comment:

One reviewer commented that DOE should provide a discussion of whether or not the dis-
semination of knowledge regarding the volume, discharge rate eor characteristics of any indi-
vidual tank waste stream poses a threat to national security (Letter Number: 223).

Response: '

The wastes to be dispesed of and that are considered in this EIS have been quantified
sufficiently to permit estimation of envircnmental impacts both in the operational and tong
term phases. The DOE fails to see the need to address in this EIS whether any of this infor-
mation or additional infofmation might poée a threat to national security.

2.3.2 EIS Preparation

2.3.2.1 Comment:

Several reviewers felt that data were not available to suppart the analysis provided in
the EIS, that the EIS was premature, and that decisions regarding implementation should not
be made until additional information becomes available. A discussion of the timing of the
draft EIS and the final environmental assessments for characterization of the first commer-
cial high-Tevel waste repository was suggested (Lefter Mumbers: 52, 70, 71, 171, 215, 217,
219, 239-NRC), :
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Response:

The Council on Environmental Qua11ty s reguTat1ons implementing the National Env1ronmen-
tal Policy Act (NEPA) ca!T for p'eparat1on of an EIS ear1y in the decision process. The
draft EIS has accomplished its purpose of early public involvement and obviated expenditure
of money along Pathé that ultimately would not be taken. The DUE agrees that in some cases
the data are not yet adaquate to support making final decisions regarding certain waste .
classes. Hence, the preferred alternative in the final EIS states that certain disposal
decisions will not be made until additional research. and analyses have bean completed.

Although the release of the draft EIS and the final site characterization environmental
assessment for potential Nuclear Waste Poiicy Act repository sites occurred essenfial1y at
the same time, there was no connection between the two activities. The EIS assumes that a
geologic repository sited in accordance with requirements of the Nuclear Waste Policy Act
will receive those Hanford defense high-level wastes for which geologic disposal is selected.

. 2+342.2 Comment:

Several raviewers noted that the draft EIS did not satisfy the requirement to discuss
reasonable alternatives and did not include a preferred alternative. Another reviewer indi-
cated that the favorable treatment of the reference alternative in the draft EIS implies
DOE's preference of that alternative. A reviewer noted that insufficient research had been
c0mp1etéd to determine a preferred alterﬁative (Letter Numbers: 55, 56, 69, 71, 171, 216,
217, 223).

Response:

The National Environmental Po1icy Act requires the identification of. a preferred alter-
native in the draft EIS, if one exists., At the draft stage, DOE had not chosen a preferfed
alternative. The purpose of the draft EIS was to present the alternatives and to allow pub-
lic comments to influence the formulation of the preferred altermative. With the benefit of
the views expressed by federal and state agencies ‘and the public during the review process,
DOE has developed and described a preferred disposal alternative for some of the Wastes in

Chapter 3 of the final EIS. Additional development and evaluation will be necessary before a

final disposal alternative is established.for single-shell tank wastes and pre~1370 TRU
wastes,

2.3.2.3 Comment:

- Concern was expressed that, because there were a number of aspects that would require
additional research before enough information was available upon which to make-decisions, a
supplemental EIS or other NEPA documentation would be required at a later time to ensure pub-

Tic involvement when the needed data become available.. The EPA also recommended preparation -

of appropriate NEPA documents to support construction of the Hanford Waste Vitrification
Plant (HWVP} and the Waste Receiving and Processing Facility (WRAP) (Letter Numbers: 4, 71,
78, 103, 170, 171, 208, 216, 217, 219, 223, 230, 239-MNRC, 243-EPA).
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Response:

"' The preferred alternative, described in Chapters ! and 3 of the final £IS, proposes to
proceed with certain disposal actions and conduct additional development and evaluation to
provide the data needed for other disposal actions. Supplemental environmental dotuméntation
and compliance analysis will be prepared. Public involvement will continue. At this time,
DOE intends that this EIS will proVide the NEPA documentation for HWVP and WRAP,

©2.3.2,4 Comment:

Because there is no firm statistical basis for several of the key parameters, it is
expected that DOE will proceed with further data collection and research and that such data -

and analyses will be available for vublic comment before any future plans are determined.
{Letter Number: 243-EPA).

Response:
As described under the preferred alternative, DOE will be performing additional develop-

ment and evaiuation before implementation of disposal action for some wastes. Opportunity
will be given for pubiic comment as required under the National Environmental Policy Act.

2.3.2.5 Comment:
Several reviewers indicated that it was inappropriate for the DOE to have prepared the

draft EIS, citing DOE's self interest as a basis for their objection (Letter Numbers: 18
125, 127, 143. Hearing Numbers: 311, 319, 320, 606},

3>

Response:

The President's Council on Environmenta]‘Quality requires that the agency proposing a.
major federal action is responsible for preparation of the EIS. "Not only is the DOE fuifiii-
ing this requirement, the DOE feels that the preparation of the EIS is an important-part of
its planning process, which includes the incorporation of pubiic opinion.

2.3.2.6 Comment:

One reviewer ncted that only one of the individuals in the 1ist of authors has health
credentials. The reviewer questioned whether a single individual was qualified to be the -
sole heaith authority (Letter Number: 175).

Response:

Dr. Giibert was not the only gqualified health-effects scientist involved in preparing
the EIS. Protection of health and safety of workers and the public and-protectien of the
environment at Hanford are also supported by a large number of professional health physi-
cists, many of whom are certified by the American Board of Health Physics. A number of these
health physicists were involved in the preparation of. the draft EIS.

2.3.2.7 Comment: -

Some reviewers felt that there was inadequate time to review the draft ELS, that the

closing time for comments was not proper1y noticed, and that citizens groups were not prop-
erly notified (Letter Numbers: 107, 140, 147, 171, 217, 218, 223).

- 2.23



e

EIS Scope and Preparation: EIS Preparation

Response:

The minimum time for draft EIS review called for by the Council on Environmental Quatity

dis 45 days from the time that the notice of availability is published by the Environmental

Protection Agency in the Federal Register. A comment period of 120 days after such publica-
tion was provided for this draft EIS. In addition to the-request for written comment, public
hearings on the draft EIS were held in Richland, Spokane and Seattlie, Washington and in
Partland, Oregon. The comment period was announced publicly and specified on the draft EIS
cover sheet. The four-month review and comment period provided for the draft EIS went weli

beyond the minimum requirement and is believed adeguate for a document of that size. - The
draft EIS was sent to those who responded to the Notice of Intent, to individuals requesting:
the draft EIS, to federal agencies, eletted officials at the c¢ity, county, state arid federal
level, and to known interested individuals and organizations. Over 1600 copies of the draft
EIS were initially distributed. The DOE also conducted an extensive public information pro-
gram before and during the comment review period.

2.3.2.8 Comment:

It was contended that there were too few hearings held for public comment on the draft
EIS, that public forums should be held before the final EIS is issued and before any record
of decision is completed, and that a state vote should be provided for on decisions concern-

_ing nuclear wastes. Reviewers also voiced the need for more public education as well as more

opportunity for public participation in other issues pertaining to waste disposal at Hanford.
One reviewer urged the DOE to make available to the pubiic "all current and historical docu-
merts pertaining to the handling of defense wastes at Hanford." Reviewers felt that DOE's
public education programs have been minimal and too small, too centralized and often too
technical. While public hearings play a role in the public information process, DOE should

develop a balanced general public education program to help foster publiic understanding among

citizens whose knowledge of the issues may be limited to media reports. A reviewer expressed
concern that DOE properly notify citizens groups and affected Indian tribes about hearings
and decisions. Two reviewers suggested that notices of Hanford-related hearings should
appear in the Walla Walla newspaper also, Other reviewers felt that the public hearings were
merely a public-relations forum for the DOE, and were theréfore “a sham and a farce" (Letter
Numbers: 9, 12, 22, 23, 33, 49, b5, 78, 84, 116, 118, 124, 128, 137, 141, 146, 147, 152,
156, 163, 171, 172, 175, 197, 199, 200, 204, 216, 217, 223, 242. Hearing Numbers: 327, 344,
b63, 604, 614, 624, 640).

Response:

Implementing regulations for the Mational Environmental Policy Act requires the agency
to encourage public input on the draft EIS but does not require the agency to conduct public
hearings. However, the DOE concluded that public hearings were appropriate. Four public
hearings on the draft EIS were held in Richland, Washingten; Portland, Oregon; Seattle, Wash-

ington; and Spokane, Washington. The number and location of hearings were decided in part by_

public response to earlier information meetings and pubiic workshops on waste management at
the Hanford Site; these earlier meetings were held in Richland, Kennewick, Yakima, Olympia,

2.24




=y

-
ot

s

R

EIS Scope and Preparation: EIS Preparation

Seatt1e, and Spokane, Washington, and in PortTand, Pendteton, and The Dalles, Oregon. DOE's
public information and education effort included open houses providing general information on
Hanford defense waste management disposal alternatives. These open houses were held in

seven cities in the Pacific Northwest. Open houses were followed by informational workshops
on the draft EIS. The information workshops were heid in eight cities in the Pacific
Northwest.

It §s DOE policy to make information available to the public regarding Hanford -Site
activities. The Walla Walla Union Bulletin will be added to the Tist of newspapers in which
notices of hearings are placed. -

A state vote on disposal of Hanford defense wastes is beyond the scope of the RIS proc-
ess called for by the National Envircnmental Policy Act.

2.3.2.9 Comment:

Several reviewers called for full and independent technical review of the EIS; one
requested copies of the evaluations made by these independent agencies {Letter Numbers: &4,
45, 59, 68, 120, 121, -143, 144, 147, 152, 162, 177, 193, 199, 214, 216, 217, 219. Hearing
Number: 559). ‘

Response:

Full ‘and independent technical review of the draft EIS was providad by Envirpnmental
Protection Agency {(EPA), NRC and U.S. Geological Survey (USGS) review at the federal level;
the Wasnington Nuclear Waste Board, the Washington Department of Ecology and the Oregon
Department of Energy at the state Tevel; and by several Indifan organizations and the North-
wast Citizens Forum as well as other interested individuals- and organizations. Volume 5 of
the final EIS contains facsimilies of all the written comments, including those of agencies
technically reviewing the EIS, that the DOE has received on the draft EIS. An index is pro-
vided in the front of Volume 5 that 1ists the names and addresses of the federal and state
agencies, organizations, and members of the general public who submitted letters.

2.3.2.10 Comment:

Two reviewers suggested that DOE dissolve the current draft EIS process'and incorporate.
public comments, ideas and suggestions rather than continue with what one reviewer described
as a "farcical procedure the DOE 95 cramming down the throats of Washington State citizens."
A few reviewérs commented. that the document was "incomprehensibie, defective, inadequate,
alienating, elitist, ill-researched, presumptuous, and ludicrous.” Reviewers stated that
assumptions in the EIS were “¢learly unfounded," that valid scientific studies by independent
groups have been Tgnored and that the EIS was defective in scope and analytical gonfent (Let;

ter Numbers: b2, 56, 59, 68, 69, 82, 151, 206, 200, 216, 223. MHearing Number: 531).

Response:

The National Environmental Policy Act (NEPA} requires federal agencies considering major
federal actions to prepare an EIS to provide environmental input into the decision. This
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process includes providing for meaningful consideration of public comment in finalizing the
EIS and developing a decision on the action considered. '

The draft EIS was reviewed by and commented on by technical experts in the EPA, NRC,
USGS, Washington and Oregon States,.and by several Indian organizations. Although these
reviews generated abundant comments, the EIS was viewed as a meaningful and technically sound

document.,
2.3.2.11 Comment:

One reviewer stated that the DEIS was "full of ... inept statements, assumptions and
conclusions" and used the following statement as an ekample: "Wastes in'repoéitcries
approach zero risk in terms of drilling and near-surface excavation, whereas there might be
two fatalities over 10,000 years for the in-place stabilization and disposal alternative and
18 fatalities where no monuments, records or markers warn of potential hazard" (p. 3.65)
(Letter Number: 218). ‘ '

Resthse:
The draft ELS was incorrect in the number of fatalities and the final EIS provides the

correct number of fatalities.
2.3.2.12 Comment:

A number of reviewers were supportive and/or had no objection to the content of the
draft EIS and/or the process and objectives of Hanford defense waste disposal, expressing
appraciation for the opportunity to participate. Some reviewers fequested.dontinufng partic-
ipation in the process. Several reviewers asked or expressed skepticism about what happens
to the public's written comments and oral testimony (letter Numbers: 2-D0I, 4, 13, 15, 37,
39, :56, 58, 69, 70, 72, 101, 110, 124, 128, 171, 172, 184, 215, 217, 221}).

Response:

There will be additional opportunities for public participation after the Record of
Decision {ROD) is published. The ROD will summarize the decision the BOE will make ragarding
the potential actions described in the final £IS. If the preferred alternative is selected,
decisions for disposal of single-shell tank wastes, pre-1970 buried suspect TRU-contaminated
solid waste -and TRU~contaminated soil sites will be defarred until further development “and
evaluation can be performed. In this event, subsequent NEPA documentation would be.prepared
and public comment would be sought. Processing of public input is discussed in Chapter 1 of

this volume.

2.4 APPLICABLE LAWS AND REGULATIONS

This section addresses comments received concerning state and federal laws, reguiations

and standards and Indian rights.
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2.4.1 State and Federal Laws, Regulations and Standards

2.4.1.1 Comment:

Reviewers stated that the DOE should comply with-all appropriate state and federal regu-
lations and laws, especially RCRA, CERCLA, and 40 CFR 191, to protect public health and the
environment- (Letter Numbers: 12, 41, 43, 44, 46, 55; Bo, 64, 71, 78, 107, 111, 112, 116,
154, 162, 164, 174, 214, 216, 217, 219, 223, 231, 234, 243-EPA, Hearing Number: 466).

Response:

The DOE ‘policy is to comply with all applicable state and federal Taws and regulations
for the protection and enhancement of the environment. 1In accordance with 40 CFR_Part

1502.25, Chapter 6 of the EIS Tists currently identified federal pebmits, licenses, and other

entitlements that would be required before waste disposal actions would be implemented at the
Hanford site. In addition, other major regu1atfons that might govern imp]ementation activi-
ties, depending on the strategy chosen and standards of performance for disposal systems,'are
briefly described. While Chapter 6 of the EIS is primarily intended to discuss turfént1y
idehtﬁfied'fedefal permits and.other entitlements which may be necessary, the discussion haS
been revised and expanded to more fully address regulations and to more clearly reflect the:
DOE's intent to comply with app]iéab]e laws and regulations. Compliance with 40 CFR 191 and
other regulations will be addressed in a regulatory compliance assessment to be ddne before
implementation of a waste disposal alternative. See also comment 2.4.1.9.

2.4.1.2 Comment:

One reviewer noted that on page 1.8, the draft EIS states that it may not be justifiable
to solidify wastes from the Hanford Site and send those wastes to a repository. " The reviewer
wanted to see included at this point a comparison with the requirements of the 1982 Nuclear
Waste Policy Act (NWPA} for high-level wastes, and an analogous comparison with the former
requirements of AEC 0511, The reviewer also asked for a discussion of whether it is advisa-
ble to change the public Téw to accommodate the possib11ity that DOE maj leave high-level
waste in the soil. Another reviewer also questioned whether the DOE's disregard of NWPA
requirements is "“politics as usual" (Letter Numbers: 57, 233).'* '

Response:

The NWPA sets forth a process and approach for the establishment of a geologic reposi-
tory. It requires that disposal of high-level waste in a geelogic reposftory'comply with
requirements established by the Nuclear Regulatory Commission and the Environmental Protec--
tion Agency. It does not prohibit consideration of other disposal alternatives for high-
level waste. In fact, in Section 222 of the NWPA, DOE is directed to continue and accelerate
a program of research,'deve1opment and investigation of alternative means and techniques for .
disposal of high-level radicactive wastes., Since Manual Chapter 0511 is no longer in effect,

‘comparison with the NWPA is not appropriate.

Changes to public Taw are issues that are peyond the scope of this EIS, which focuses on

 the selection of a strategy for disposal of Hanfard defense, high-level, transuranic and tank

wastes,
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2.4.1.3 Comment:

One reviewer commented that, contrary to the suggestions in the draft EIS, neithér'tﬁe
separation of high-level waste in the failed tanks into two fractions nor the permanent fix-
ing of high-Tevel waste in place should be considered as alternatives unt11‘the 1982 Nuclear
Waste Policy Act (NWPA)} is changed to allow either of these actions (Letter Number: 233).

Response:

The NWPA applies to all high-level wastes that are to be disposed of in a commercial
gealegic repository. The NWPA does not, however, prohibit the consideration of other dis-
posal atternatives. Thus, no change to the NWPA would be required. Implementation of any
high-level and TRU waste disposal option must comply with the requirements set forth in
40 CFR 191,

2.4.1.4 Comment:

Several reviewers noted that the NWPA applies to all defense high-fevel waste, 5hc1uding
tank waste. Reference was made to the decision to mingle wastes as the Tink between defénse
waste and the NWPA, The reviewers indicated that because the NWPA applies, all the defense
high-Tevel waste and tank waste must be disposed of in a repository (Lettér'NumberS: 57, 70,
107, 163, 223, 240). ' -

Response:

As noted above, the NWPA applies to all defense high-level wastes that would be disposed
of in a commercial repository. Neither the decision to mingle commercial with defense wastes
nor the NWPA, however, requires all defense high=Tevel wasté to be disposed of in a geologic
repository.- The President's decision was based in part on a determination by the DOE that
those high-1éye1 defense wastes which should be disposéd of in a geo]ogic'fepository should
be placed in the same repository as that used for the commercial waste, thus obviating the
need faor a separate repcsitory'for disposing of defense high-level waste.

2.4,1.5 Comment:
Reviewers felt that the State of Oregon shouid be provided with affected state status
under the NWPA, and suggested that DOE undertake a national site screening program for repos-

itory site selection. Other reviewers commented that Oregon should be given more opportunity
to express its concerns (Letter Numbers: 17, 25, 49, 50, 59, 152)

Response:

The repository program and establishment of affected state status under the repository
program is beyond the scope of'this_EIS. These comments have been referred to the foice of
Civilian Radioactive Waste Management in the Department of Energy. - -

2.4,1,6 Comment:

Rev1ewers were concerned that in-place stabilization and d1sposa1 would not be p0551b1e .
on a legal basis, because 1} 11censTng_of waste tanks will be procedurally complex, and
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2) the NWPA states that high-level waste must be'disposed‘of in a defense repository or mixed
in a commercial repository (Letter Numbers:__ﬁ?, 215, 217, 219, 233, 240).

Response:

In-place stabilization and disposal was deemed to be a réaspnab1e alternative based on
performance analysis {e.qg., exhibited a Tower cost and occupational exposure risk) and was
therefore considered in the draft EIS.

If the in-place stabilization and disposal alternative is selected, the DOE, in.consul-
tation with the NRC, will review Sectibn 202 of the Enerygy Reorganization Act of 1974 to
determine the need for licensing. BOE intends to conduct further development and evaluation
before making decisions on disposal of single-shell tank wastes, pre-1970 buried suspect TRU-
contaminated solid waste and TRU-contaminated soil sites. {Also refer to Comment No.
2.4,1.3.)

_2.4.1.7 Comment :

One reviewer asked, "Does not the gravel strategy create 149 high-level nuclear waste
repositories, all of which should be legally Ticensed by the Nuclear Regulatory Commission as
required under the Nuclear Waste Policy Act (NWPA) of 19827" Another reviewer said that the .
final EIS should state that high-Tevel wastes stabilized in place in single-shell tanks will
meet the regulatory requirements for a repository (Letter Numbers: 110, 147, 217).

Response:

If a decision is made to proceed with in-place stabilization and disposal of single-
shell tank wastes, DOE, in consultation with the NRC, would review Section 202 of the Energy
Reorganization Act of 1974 to determine the need for licensing {refer to Chapter 6 of the
final EIS). However, DOE's preferred alternative is to defer disposaT'decisions:ragarding
the single-shell tamk wastes until further development and evaluation can be performed.

2.4.1.8 Comment:

Several reviewers expressed concern about the definition of TRU wastes, and the fact
that the definition was changed from 10 nanocuries {nCi} of TRU per gram of waste to 100 nCi
TRU/g (Letter Numbers: 57, 76, 101, 107, 110, 164, 171, 174, 182, 187, 193, 215, 218, 217,.
219, 223, 233, 242, 243-EPA). ' ' - '

Response:

As footnoted on p. 3.8 of the draft (and final) EIS, the basis for classification of
waste-as TRU waste was changed in 1982 from 10 nCi/g to 100 nCi/g.- The original criterion of-
10 nCi/g.was:estabTished in 1970 by the Atomic Energy Commission in Manual Chapter 0511 as a
level above which waste would be stored for future sorting and disposal. This value was
based on an equivalent concentration of radium in areas with elevated concentrations of natu-
rally occurring uranium. It was intended to be a very conservative number to be used for
sorting wastes only until a number could be established on a firm technical basis.
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Studies conducted by the EPA, the NRC, and the DOE on the potentia]Iimbact of disposal
of TRU waste have shown that a higher 1im1t'wou1d be appropriéte for near-surface disposal of
radioactive waste. 1In 1982, a workshop involving the previously mentibned agencies and '
technical support organizations was held to discuss these studies (Moghissi et al. 1983),
Some participants suggested values higher than the 100 nCi/g, but there was a general
consensus that the 100 nCi/g was a safe and conservative ievel, even though higher 1evels
might be supportable for specific disposal systems and locations. The EPA and NRC have
adopted the 100 nCi/g criterion for use as the definition of TRU waste. The DOE also adopted
the 100 nCi/g definition in DOE Order 5820.1, which has now been superseded by DOE Order
5320,2 (DOE 1984),

At Jeast ten countries are involved in operations that produce this class of waste. RNo
international cqnsehsus has been reached on a numefica1 definitionj 1983 definitions varied
from >0,03 to >1000 nCi TRU/g waste. The definitions are presently used to separate wastes
going to a sea dumping or shallow-Tand burial from those requiring greater isolation.

2.4.1,9 Comment:

Reviewers generally felt that the Resource Conservation and Recovery Act (RCRA) applies
to Hanford defense wastes and expressed concern that DOE 1} considers the defense waste as.
byproduct materia]_and not subject to RCRA; 2) does not adequately define the nature of the
defense tank waste and thus does not really know whether RCRA applies, a1thoﬁgh the EPA has
recently published a notice that the hazardous components of "mixed wastes" are subject to
RCRA; and 3) does not provide the reviewer with an adequate understanding of the consequences
of RCRA application and does not provide a "worst-case analysis" to the defense waste dis-
posal alternatives. One reviewer also pointed out that all materials in storage tanks are
subject to Subtitle I of RCRA. The reviewer also noted that DOE, EPA and the Washington
Department of Ecology were expected to settle an Administrative Order, dated February 5,
1986, concerning the compliance with RCRA (Letter Numbers: 46, 215, 217, 219, 223, 231, 233,
234, 239-NRC, 240, 243-EPA). '

Resnonse:

The draft EIS discussed the application of RCRA to the radioactive wastes addressed in
the draft EIS in accordance with the DOE's proposed rulemaking published in 50 FR 45936,
November 1, 1985, to clarify the term "byproduct materials" for purposes of detefmining
applicability of RCRA to radicactive waste. At that time, the DOE believed that the radioac-
tive wastes addressed in the draft EIS constituted "byproduct materials” which were excluded
from the definition of waste regulated pursuant to RCRA, '

On May 1, 1987 the DOE published final rules addressing the applicability of RCRA to
radioactive wastes. This'ru1e, codified a§ 10 CFR 962 (52 FR 15937), pkovides thaﬁ for pur-
poses of determining the DOE's ob11gat1ons ‘under RCRA the term’ byproduct material is Timited
to the actual radionuclides d1spersed or suspended in the. waste substance. The nonradioac-
t1ve, hazardous component of the waste substance will be subject to regulation under RCRA,
The effect of this rule is that all DOE radioactive waste which is hazardous under RCRA will
be subject to regulation under both RCRA and the Atomic Energy Act.
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The final ELS has been revised to reflect this final rule. The DOE will work closely
with the EPA and the State of Washington n determining the applicable requirements of RCRA.
After the applicable reguirements of RCRA are determined, the DOE will review the disposal
aiternative to détermiﬁe whether compliance with RCRA requirements would result in substan-
tial changes to the proposed action or to the environmental impacts of that actiom.

Regarding a "worst-case anaiysis,” the DOE believes that bounding analyses performed in
this EIS meet the CEQ requirements for analysis of all reasonably foreseeable significant
adverse impacts.

2.4.1.10 Comment:

Reviewers commented on Tiability implications, including restitution. In particuilar,
reviewers expressed concern that the final EIS should include the impacts of CERCLA and other
pertinent statutes on proposed disposal activities and that the specific waste inventories,
disposal sites and locations should be included {Letter Numbers: 157, 203, 223, 231).

Response:

The CERCLA is implemented by DOE through DOE Order 5480,18 (DOE 1986¢c). The DOE has
jssued a report {DOE 1986a) concérning CERCLA implementation at Hanford. The report provides
the preliminary results of the Phase 1 investigation of inactive waste-disposal sites on the
Hanford Site. Section 6.8 has been revised to include a statement on DOE's CERCLA compliance
program. 7

At this time the following cbservations are made with respect to impacts of laws and
reguiations on the implementation of defense waste management alternatives.

e There is not enough information presently available with which to prepare a post dis-
posal compliance analysis in accordance.with the EPA's 40 CFR 191 "Environmental Standards
for the Management and Disposal . of Spent Nuclear Fuels, High-lLevel and Transuranic Radioac-
tive Waste." An indication of ‘how Such an analysis would be developed is presented in Appen-
dix 5; however, the results are based on preliminary data and selected distributions of
important parameters and should not be relied upon as a definitive discrimiﬁator of the
alternatives (except to the extent that any disposal alternative is suyperior in the long term
to the no disposal action alternative)}. The management portion of the sfandard would not be
expected'to impact any of the alternatives since the estimated doses from operations were
shown to be substantially less than the specified Timits {Section 3.4.1.1}. It appears that
assurance requirements would be met for al] disposal alternatives andewaste classes with the
possible exception of the multiple barrier requirement with respect to retrievably stored and
newly generated TRU waste in the in-place stabilization and disposal alternative.

. App]ication-pf the Resource. Conservation and RQCOVeRy Act, as amended, and the Compre=-
hensive Environmental Response, Compensation, and Liability Act, as amended, to Hanford
wastes is in its beginning stages. While these Acts are not seen as precluding any of the
alternatives, anticipation of RCRA requirements would involve including certain design fea-
tures in the waste vitrification facilities such that the reguirements could more easily be
met.
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® It is expected that compliance with other Taws and regulations noted in Chapter & of
Voiumé 1 would not preclude implementation of any alternative and would require roughly the
same precautions, efforts, and resources regardiess of alternative and therefore would have
no appreciable impact on selection of an alternative.

2.4,1.11 Comment:

One reviewer felt that more specific reference should be made to the Cfean Air Act
{40 U.S.C. 7401 et seq.) in the draft EIS p. 5.4, Section 5.1.4, para. 3, specifically, that
applicable concentration guides should be referenced and expianations as to what guides are’
applicable to Hanford should be provided (Letter Number: 223).

Response:

Section 118 of the Clean Air Act, as amended, provides for the control of air pollution
by federal facilities. Subpart H of 40 CFR 61 specifically regulates site-specific radio-
nuclide emissions from DOE facilities under the Clean Afr Act, and prescribes dose limits for
maximally exposed members of the public. Authority for establishing air quality standards
and regulation of air emissions in southeastern Washington rests with the Environmental
Protection Agency and with the Washingten State Department of Ecology, which in turn has
approved the Benton-Franklin-Walla Walla Air Poliution Control Authority as a cognizant local
air pollution control authority. The DOE will comply with emission limits established by the
State of Washington after General Regulation 80-7 of the Authority and will provide
Notification of Construction of New Facilities in accordance with requirements of
Regulation 80-7, DOE will also comply with other applicable requirements of the Clean Air
Act including applicable EPA and state regulations relating to air emissions of
radionuclides. While it is not expected that any emission associated with waste disposé]
will exceed the thresholds requiring Prevention of Significant Deterioration {PSD) permits,
the DOE will evaluate activities conducted pursuant to the course of action finally
implemented and will apply for and obtain any necessary PSD permits.

An expanded discussion of the Clean Air Act and other applicable standards is given in
Section 6.3 of the final EIS. '

2,4.1.12 Comment:

Reviewers asserted that no water riéhts nOW'exiét under federal or state laws'to-provide
water to carry out the disposal alternatives {Letter MNumber: 223),

Response:

No néw water withdrawal cépacity will be required to support any of the waste disposal
alternatives addressed in this EIS., Waste disposal operations would be supp1ied'with water
from the existing 200 Area Export Water System. The United States Government has a reserved
water right at Hanford for such uses, hased on the establishment of the Hanford Nuclear Res-
ervation by the Fedaral Government for nuciear materiais'prodqction and associated activi-
ties, and for development and evaluation activities. '
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2.4,1.13 Comment:

Specific reference was made by a reviewer to compliance with the Federal Water Pollution
Control Act (33 U.S.C. 1251, et seq,) and 33 U.S.C.A, @ 1323 {Letter Number: 223).

Response:

The Federal Water Pollution Contrel Act (33 U.S5.C. 1251 et seq.) requires all branches
of the federal government involved in activities that may result in a point source discharge

" or runoff of pollutants to waters of the United States (excluding materials regulated under

the Atomic Energy Act of 1954} to comply with federal, state, interstate, and local require-
ments. The objective of the Act is to restore and maintain the fategrity of the nation's
water. The State of Washington Department of Ecology has promulgated water qua11ty standards
and issues National Pollutant Discharge Elimination System {NPBES) permits to non-federal
facilities. The EPA's Region X is the permitting agency for federal facilities within Wash-
ington State. '

The DOE does not anticipate that activities evaluated in this EIS will result in dis-
charges of poliutants regulated under the Clean Water Act. However, in the event that final
designs would Tead to any such regulated discharges, the DOE would obtain all necessary per-
mits before implementation.

2.4.1.14 Comment:

Reviewers pointed out that the federal Safe Drinkiﬁg_water Act includes standards for
inarganic and organic chemicals, gross alpha partic]e activity, beta and gamma radioactivity,
and radfum-226 and radium-228, among other contaminants. The states may be deWegéted primary
enforcement authority'for the Act. One reviewer expressed concern that the disbosal'éctivj-

"ties at Hanford might result in violation of the Act, and thqught that the DOE needs to iden-

tify the full range of standards that must be complied with. Reviewers pointed out -that in
response to changes in the Act, the State of Washington implemented an underground injection
controt {UIC) program that prohibits the injection of waste waters into, above or below
underground sources of drinking water (Letter Numbers: 223, 243-EPA},

Response:

The purpose of the Safe Drinking Water Act (SDWA}, 42 U,S5.C. 300f, ef seq., as amended
by SDWA amendments of 1986 (Public Law 99-339; 40 CFR 124, 141-147), is to set primary drink-
ing water standards for owners/operators of public water systems and to prevent underground
injection that can contaminate drinkihg water sources. The National Primary Drinking Water
Regulations, 40 CFR.141, apply to maximum contamination levels in public water systems.

The regulations set maximum contaminant levels for radionuclides that may be contained in the
water supplied to ultimate users by community water systems. There is no community water
system on the Hanford Site; the first such system downstream from the Site is the municipal
water plant fer Richland, Washington, that draws water from the Celumbia River and therefore
could be affected by radionuclides originating on the Hanford Site.
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Excerpts from 40 CFR 141 that are applicable to public water systems are given in .Chap-
ter 6.0, "Applicable Regulations." The contaminant Timits described.in 40 LFR 141 are sub-
stantially the same as those of -the Washington State Board of Health Regard1ng Public Wate
Systems (WAC 1986).

2.4.1.15 Comment :

Reviewers felt that the graft EIS.should have stated that no waste form will be di]utéd
so that it may fall under less stringent disposa]_requirements.(Letten Number: 171, 219),

Response:

It would be unreasohab]e to commit to never di]uting a stream such that disposal could
not be performed under é]ternative means. YWhere ' str1ngent d1sposa1“ refers to appropr1ate
protection of publtc health and safety, there is no cause for concern. The objective of
DOE's disposal program is protection of public health and safety, and that will be assured by
appropriate disposal whether the waste is high-level, TRU, low-level or below regulatory
concern.

2.4.1,16 Comment:

One reviewer noted that the draft EIS did not include a compabison with the assurance
requirements of 40 CFR 191.14 for any of the alternatives.

The reviewer noted that compliance with 40 CFR 191 assurance reguirements d, e and. f
(Sections 3.3.2 and 3.3.3) may not be achieved. for the in-place stabilization and disposal
alternative and that further analyses are necessary to evaluate the appropriate alternative
for these’ ‘wastes, including the finalization of the protect1ve barrier design and assessments
of its performance.

Another reviewer noted that the analysis conducted in the draft EIS was based on many
unsubstantiated assumptions and was not sufficient to allow determination of compliance with
40 CFR 191,

The -reviewer noted that. with present knowledge, it appears-unlikely that EPA.standards
under 40.CFR-191-could be met by either.the in-place stabilization. or reference alternative,
given reasonably conservative assumptions and analyses of contaminant release to the accessi-
ble environment. Another reviewer stated that current concentrations in certain areas of the
Hanford Site already exgeed these guidelines (Letter Numbers: 215, 223,_2437EPA). '

Response: _ )

Based on the preliminary concepts and probabilistic and deterministic analyses presented
in the EIS, the DOE believes that the d1sposa1 alternatives can be made to meet appticable
regulations, . :

Disposal systems for high-level or TRU radidactfve wastes'must meet éontainment require~
ments listed in 40 CFR 191.13. To provide confidence that these containment requirements
will be met, six assurance requirements are 1isted in 40 CFR 191,14, The assurance require-
ments address controls, barriers, and retrievability.
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The assurance requirements and their implications for the various alternatives are
discussed in Volume 1, Section 6.5, {See also response to comment 2.4.1.10.)

2.4.1.17 Comment:

'Reviewers noted that the EIS must identify the impacts as required by NEPA and stated
that the use of "bound1ng assumpt1ons" to cover a wide range of impacts is not acceptable.
The need to prov1de for additional public input in the event of delayed Records of Decision
was also noted (Letter Numbers: 12, 116, 223).

Responsa:

" The DOE believes that bounding analyses performed in the EIS meet CEQ requ1rements for
analysis of a11 reasonably foreseeable s1gn1f1cant adverse impacts.

See also comments 2.3.2.2 and 2.3.2.3.
2.4.1.18 Comment:

A reviewar stated that the sections on unavoidable adverse impacts should include
1) dedicating the Site to disposal activities for 10,000 years and 2) precluding any further
processing of wastes if the geologic disposal alternative were aquted (Letter Number:. _223).

. Response:

In accordance with 40 CFR 1502,16, “adverse environmental effects which cannot be
avoided" were addressed in Chapter 5. Assuming that an appropriate level of safety can rea-
sonably be predicted, dedication of the Site to disposal activities is seen as beneficial
rather than adverse. Most of the foreseeable resource value of Hanford waste has already
been removed; the resource loss of that sent to a_repositbry would be negligible. '

2.4.1.19 Comment:

Reviewers felt that the draft EIS does not clearly indicate the effect of DOE Order
5480,1A Chapter XI [subsequently 5480.1B (DOE 1986¢)] on the defense wastes. Clarification
of the reference and tables on p. 6.3 was also requested, as was the inclusion of the scope
and an anticipated time frame for implementing DOE Order 5820.2 (DOE 1984) (lLetter Numbers:
147, 217, 223). '

Response:

DOE Order 5480,18.was cited to indicate the levels of protection provided for by DOE
regulations. These are constraints within which all activities must be carried out.
Table 6.2 has been replaced to reflect a recent change in the primary DOE radiation stan-
dards; equivalent concentration guides have been issued for comment and are expected to be
finalized short1y. The new DOE orders, as well as NRC revisions to its radiation standards
for 1icensees (10 CFR 20, 1mp1ement the more recent 1nternat1ona1 gu1dance.

In regard to DOE Order 5820.2, use of cribs and ponds for disposal of low- 1eve1 waste is
outside the scope.of the EIS. However, DOE Order. 5820.2 documents DOE's intent to reduce.
liquid waste discharge to the ground. A plan describing DOE's approach to implementing DOE
Order 5820.2 was submitted to Congress in April, 1987.
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2.4.1.20 Comment:

Ore reviewer noted:that, of the'three‘disposal options, the reference alternative may be
the most reasonabTe,'pending the results of continued research as -well as collection of site-
specific data; however, there are scenarios in which the potential exists.for.both the refer-
ence and ‘in-place stabilization alternatives to exceed the timfts in 40 CFR 191.15. Also,-
analyses for comparing the action with 40 CFR 191,03, 40 CFR 191 14, and 40 CFR 191.16 have
not been presented (Letter Number; 243~ EPA)

Response:

An assessment of compTiance 15 premature but will be performed before 1mp1ementat10n,
when the enngeered disposal system des1gns are 0ptTm1zed. However, based on the ana]yses in
the draft EIS, DOE believes the reference and in-place stabilization alternatives would com-
ply with the Timits described in 40 CFR 191.15, specifically those for drinking water associ-
ated. with a "significant" source of groundwater for undisturbed performance during the first
1000 years after disposal., Additional information has been provided in Sectibn 6.8 of ‘the
final EIS regarding the assurance requirements of 40 CFR 191.14. A statement‘haé also been -
added (Section 3.4.1.1) with respect to offsite dose during disposal operationg (40 CFR
191.03). The DOE does not believe that 40 CFR 191,16 reguirements for protection of
"special" sources of groundwater are applicable to disposal at the Hanford Site, since the
aroundwater of the Site does not fall within the definition of "spectal sources of
groungwater" set forth in 40 CFR 191.12.

2.4.1.21 Comment:

One reviewer noted that, based on the draft EIS, all optioﬁs meet the probabilistic -
standards in Subpart B of 40 CFR 191 except for the no disposal alternative and one scenmario
of the geological disposal alternative. The reviewer concluded that the draft EIS consti-’
tuted a preliminary analysis with many unsubstantiated assumptions and that it was not suffi-

cient to allow a determipation of compliance with 40 CFR 191 (Lefter Number: 243-EPA),

Respanse:

The analysis provided in Abpendix S was to indicate the approach to a probabilistic
analysis required by 40 CFR 191 and was not meant to imply compliance of the lack theredf.
Additional information will be collected as the planned development and -evaluation coﬂtiﬁueé.
Before a disposal plan is implemented, a compliance analysis would be'performéd accobding‘to
40 CFR 191 and with the data available at that time and would then be circulated. for review.

2.4,1.22 Comment:

Reviewers requested a distdﬁsion of monitoring (both effluent and environmental) that
would ensure that the.potentia1 releases projécted_for the various alternatives would fall
within standards and are as low as reasonably achievable. One reviewer further suggested _
that it would be appropriéte to compare ‘all projected releases to the most restrictive stan-
dards ‘that now apply or are expected to appIy in the near future. Another reviewer suggested'
that the current monitoring includes natura1ly occurr1ng radionuclides (Letter Numbers: 217,
223).
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Response:

The short-term operational releases projected for the waste management operations would
continue to be monitored under the existing Hanford Environmental Monitoring Program as long
as active institutional control is maintained. For releases projected far into the future
from hypothetical disruptive events, no reasonable mechanism can be postulated to ensure the
continuation of monitoring beyond the required assumption of loss of active institutional
control of the site. The ‘intent of the draft EIS is to present the range of potential
impacts in the absence of continued monitoring.

For the Jong-term dose projections, the most restricﬁive existing or proposed stahdard
is the EPA (40 CFR 141) 4 mrem/year drinking water standard. Note, however, that this stan-
dard does not by definition apply to Hanford groundwater, which is not a source for a commu-
nity water system. This standard is used in the long-term impact assessment comparisons for
downstream users of the Columbfa River. Before a disposal option is implemented, a regula-
tory .compliance analysis will be performed to determine compliance with applicable standards.

2.4.1.23 Comment:

Ohe reviewer, the NRC, agreed with the position stated in the draft EIS (p. 6,11) that
to the extent that any decision based on the EIS (and subsequént final environmental state-
ment} requires defense high-Tevel waste to be placed in a facility which is authorized for
the express purpose of long-term storage, such a faciiity would have to comply with any
applicable licensing requirements of the NRC, Notwithstanding any comments presented in the
EIS, the NRC may: 1) incorporate into any license that may be issued at a later date condi-
tions that may reflect a more restrictive position than that taken in. the EIS, or 2) deny a
license for activities at a proposed facility {Letter Number: 239-NRC}. ' o

Response: .
The DOE acknowledges NRC's position,
2.4.1.24 Comment:

One reviewer noted that Appendix V refers to disposal activities in terms of cribs,
trenches, French drains, and reverse wells. The ramifications of the Underground Injection
Control (UIC) Regulations (40 CFR 144 and 40 CFR 146) should be discussed in the final EIS
(Chapter 6), especially since those'regu1ations prohibit the disposal of hazardous waste or
radicactive. waste into, or above, underground sources of drinking water. The state program
should be discussed also, since the primary enforcement responsibility was designated to the
Washington Department of Ecology (Letter Number: 223).

Response:

.Under the Safe Drinking Water Act, any planned disposals of fluids by well injection,
with the potential to contaminate groundwater that supplies or that can reasonably be
expected to supply any public water system, requires a specific rule by EPA or a UIC
permit. A1l activities would be in compliance with applicable provisions of the Safe
Drinking Water Act.
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2.4.2 Indian Rights
2,4.2.1 Comment:

Several reviewers contended that more attention must be paid to Yakima Indian land
claims. "“In fact, agreements made for access to sacred Indian Jlands have not been honored,
nor ever can be because of the terrible pb]lution of the area" {Letter Numbers: 41, 64, 152,
216). , ' :

Response:

A description of Indian land claims has been added in Section 4.8.4 of the final EIS,
and the discussion of potential impacts on nearby Indians including the Yakimas {Sec-
tion 3.4.4) has been provided. '

About 5% of the Hanford Site land area is occupied by nucltear facilities. Restricted
access to areas at the Hanford Site that are held as sacred by the Indian tribes is dictated
by national security requirements. See, however, Section 6,10

$2.4.2,2 Comment:

A number of reviewers expressed concern that Indians resididg in the vicinity of Hanford
were not recognfzed as having certain treaty—granted usage rights on land now occupied by the
Hanford Site, nor was any analysis made of possible hedlth, economic or cultural impacts on
the Indians as a result of waste disposal. Reviewers noted that no mention is given to the
fact that the Hanford Reservation is included in the ceded lands of the Yakima Indian Nation.
That particular subject needs to be addresséd in significant detail, since the reservation is
an Tmportént part of the Yakima Indian Nation's heritage., Future impact on the Indians
through theé prohibition of their use as promised in the 1855 treaty would have significant
socToeconomic impacts on the Yakima, Umatilla and the Nez Perce Tribes. Furthermore, one
reviewer felt that the discussion of socioeconomics should have included the affected Indian
tribes {Letter Numbers: 57, 178, 215, 223, 231, 234,  Hearing Mumber: 559),

Response:

The EIS has been revised in Section 4.8.4 to add recognition of rights and privileges: of
Indians as provided in the 1855 treaties.. Also addressed is the relationship of the Hanford
Site to the Yakima and Umatilla Indian reservations.. Environmental impacts -as they may
specifically apply to Indians are discussed in Section 3.4.4, where impacts are contrasted

~among the alternatives. See also Section 4.8.5, "Archaeological, Cultural and Historical

Resources.”

In the EIS, the “affected environment"” is fhg focus of environmental impact analysis,
and includes all of the Tands that could be significantly ‘impacted by airborne pollutants, as
well as the Columbia River downstream of the Hanford Site and the ocean into which it flows.
This broad definition of “affected environment® includes any usual Indian fishing grounds on
the Columbia River and the lands of the Indian reservations.
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2.4.2.3 Comment:

Reviewars expressed concern for the Confederated Tribes of the Umatilla Indian Reserva-
tion because they are located southeast {prevailing wind direction) of the Hanford Site. The
v1ab111ty of future hunting and gathering on contaminated lands within the Hanford reserva—
tion is also of concern to the tribes (Letter Number: 231, 234}.

Response:

Offsite measurements of radiation, including locations to the southeast of the Hanford
Site show near background levels of radiation and do not pose a health hazard to people in
the surrounding areas.

The alternatives presented in the EIS for disposal of defense wastes would be expected
to reduce rather than increase the potential for land contamination. Moreover, there are no
plans to release any portion of the ‘Hanford Site for hunting and gathering.

2.5 GENERAL COMMENTS

This section addresses policy~related comments of a more general nature.
2.5.1 Comment:

Some reviewers agreed with the EIS statement that "there is no intention of the federal
government to ever ledve the sité.“ Some reviewers questiohed this statement, noting that no
government, much -less civilization, has ever Tasted the tength of time the wastes will -remain
hazardous. It was noted that the draft EIS assumes Toss of active institutional control by

“the yéar 2150--only a fraction of the time that the wastes will be hazardous. The reviewers

were concerned about the ability of any waste disposal option to outlast climate changes, ice
ages, geological upheavals, and human populations whose understandings, languages, values and
purposes may be very different from our own (Letter Numbers: 101, 110, 213, 243-EPA}.

Response:

The initial portion of the comment accurately states the DOE's intention to maintain
tnstitutional control of the >ite. The EPA, in its standards for environmental protection
from disposal of high-level ‘and transuranic wastes, states that active institutional control
may be relied on for no more than 100 years following disposal. It is on that basis that DOE
has analyzed impacts assuming absence of active institutional control in 100 years after
disposal. By conducting an environmental analysis that assumes active institutional controls
do not continue indefinitely, the concerns noted by the reviewer are addressed.

Regarding the assumed date for loss of active institutional control, the year 2150 is
based on the assumption that waste disposal will be completed by the year 2050. One hundred
years of active institutional control then leads to the year 2150 for assumed loss of active
institutional control. No disposal concept can boast 100% assurance against disruption for
10,000 years. However, the DOE judges that near-surface disposal faciiities at Hanford, if
marked carefully and designed to keep contents sufficiently dry, can provide the required
isolation from the affected environment. Additional rationale on the lasting nature and
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value of the protective barrier can be found in the response to comment 3.5.1.30. Discussion
of the marker system and its value can be found in Appendix M of the final EIS. Analysis of
the ability of the deep geologic repository to ward off natural and human-induced disruptions
can be found in DOE's commercial nuclear waste management environmental impact statement (DOE

©1980a).

2.5.2 Comment:

Rather than viewing any.of the decisions as "permanent disposal actions® {10,000 years
or longer), some reviewers feel that thay should be viewed as the next logical steps in waste
disposal at Hanford. In other words, actions should be taken only if they can meet two key
tests:

{1) The draft EIS apalysis and documentation are sufficient to give a high degree of
confidence that the proposed disposal action is demonstrated to work.

(2) The proposed actions taken will not foreclose potential options for decisions that
will not be made until after further studies have been completed (Letter Numbers: 217,
239-NRC). :

Response:

The preferred alternative, described in Chapter 3 of the final EIS, is in accord with
the position expressed in the above comments. Aléo, because active institutional controls
cannot be guaranteed over the time period of interest, the waste disposal system must be
designed to protect public health and safety even if unattended. Natural geologic analogs
suggest that waste disposal systems can be designed to be effective for thousands of years.

2.5.3 Comment:

One reviewer suggested an approach to waste‘disposal that in his view differs from the
one implicit in the EIS process in three respects. . First, implementation would begin without
a final decision on the remedial option to be chosen, so that experience can influence future
decisions. Second, those future decisions would be subject to public review at decision
points, the first of which.would be specified in the final EIS. Third, an important objec-
tive of remedial action in this initial stage is to improve our understanding of the best
available technology for cleanup, rather than to proceed as if that technology were known
(Letter Number: 4).

Response:

The draft EIS noted that additional development and evaluation may be required before
final decisions can be made regarding disposal of some waste categories. This comment
appears to be an amplification of that position. The preferred alternative, described in
Chapter 3 of the final EIS, provides a proposed course of action consistent with this

comment .
2.5.4 Comment:

Several reviewers noted that the authors of the EIS seem to be directly or indirectly in
the pay of the Department of Energy or its contractors, all of whom have a vested interest in
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proceeding with one or another disposal scheme and none. of whom has the main responsibility
for community health {Letter Numbers: 175, 193).

Response:

In accordance with the regulations of the Council of Environmental Qué]ity, the DOE 7s
responsible for preparation of this EIS. A large number of individuals of varying disci-
plines and employing organizations contributed to the analysis and preparation of the draft
and final EIS (see Chapter 7 of the EIS). These professibnais were hired by the DOE and its
contractors for their expertise and experience in the applicable technical areas. Further-
more, extensive review by independent technical peérs of other federal and state agencies
provides an effective check and balance against inadvertent bias.

2.5.5 Comment:

Several reviewers were concerned that a conflict of interest exists bestween DOE produc-
ing the nuclear material, setting their own radiation protection standards for release of
radicactive material and classification of waste, self monitoring, waste storage and disposal
and protection of the environment and public health and safety.

Several reviewers expressed.their opposition te the DOE's mission at Hanford, and the
way DOE and its predecessor agencies have managed the wastes, and expressed {or implied) lack
of confidence that the DOE could be relied upon to effectively dispose of wastes in a manner
that would protect public health and safety in the long term. Independent reviews of Hanford
activities were called for (Letter Numbers: 4, 11, 14, 16, 17, 18, 21, 23, 30, 39, 43, 44,
51, 54, 55, 59, 61, 62, 64, &7, 68, 70, 73, 75, 76, 77, 78, 82, 83, 84, 104, 106, 107, 110,
118, 117, 119, 121, 123, 125, 127, 129, 130, 136, 142, 144, 146, 151, 152, 155, 162, 171,
174, 175, 186, 187, 189, 193, 198, 201, 202, 204, 208, 211, 212; 214, 216, 219, 230, 242,
Hearing Numbers: 319, 320, 408, 435, 447, 468, 543, 556, 557, 604, 606, 607, 619, 622, 623,
624, 632, 636, 643, 644, 647), '

Respanse:

The DOE's activities at the Hanford Site are conducted in accordance with and authorized
by the Atomic Energy Act (AEA) of 1954 as amended (Pub1ic‘Law 83-703) and other authorizing
legislation, including the Energy Reorganization Act of 1974 and Department of Energy
Organization Act.! These Acts specifically provide for nuclear materials production and
related activities, development and evaluation of military applications of atomic emergy and
operation of its produétion and waste management facilities.

The DOE's predecessor agency, the Atomic Energy Commission, initially set radiation pro-
tection standards for occupational and environmental exposures. By and large these standards
followed the recommendations of the National Council on Radiation Protection and Measurements
(NCRP) and were in concert with recommendations of the International Committee on Radiologi-
cal Protection {(ICRP). 1In 1960, the Federal Radiation Council, formed by Public Law 86-373,
provided guideiines for occupational and environmental exposure that were adopted by the AEC
and its successor agencies. Those standards remain in effect until the Environmental Protec-
tion Agency, the successor agency to the Federal Radiation Council, has a final rulemaking on
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standards for radiation exposure. ~ Some- standards have been promulgated by EPA, such as a

25 mrem/yr Vimit for maximally exposed members of the pub11c where the exposure path is from
airborne radioactive material (40 CFR 61 Subpart H, National Emission Standard for Radio-
nuclide Emissions from Department of Energy Facilities). More comprehensive standards appli-
cable to DOE operations have been rncorporated into DOE Orders for protection of public.

health and the envirenment and continue to ref]ect current ICRP and NCRP recommendations.

Thus, DDE limits are in accord with app11cab1e limits promu]gated by the EPA or other author-_
1tat1ve bodies.

The DOE and its predecessor agencies have requested independent review by such entities
as the National Academy of Sciences (NAS 1978). An NAS review of single-shell tank waste
dispasal alternatives is ongoing.

2.5.6 Comment:

A number of individuats representing themse1ves_qr groups expressed opposition to the
production of nuclear weapons and/or nuclear enargy with its attendant production of nuclear
waste, contending that there was no demonstrated need, or that a demonstration of the need
was required, for more/any nuclear weapons. Opposition was also ekpressed to transportation
of nuclear waste and the contention was made that there is no piace on earth for safe dis-
posal of nuclear waste. The shiutdown of N Reactor and 0? PUREX was also called for. It was

-mentioned that the final EIS should addfess the need for more plutonium and highly enriched

uranium, contending that their production contributes to the probabi]ity-of nuclear war (Let-
ter Numbers: 7, 9, 12, 18, 24, 25, 27, 31, 36, 38, 44, 47, 51, 54, 57 59, 62, 63, 65, 65,
67, 72, 73, 75, 82, 84, 86, 38, 89, 90, 93, 103, 104, 107, 108, 110 115 116, 117, 119, 120,
121, 122, 123, 125, 127, 130, 135, 136, 143, 146, 151, 152, 153, 156, 167, 170, 171, 174,
175, 179, 181, 185, 186, 187, 188, 191, 194, 196, 197, 203, 204, 207, 208, 209, 212, 216,
217, 218, 219, 220, 222, 223, 225, 226, 227, 228, 229, 230, 236. Hearing Numbers: 332, 406,
409, 410, 411, 417, 419, 421, 422, 424, 428, 430, 431, 432, 436, 443, 444, 447, 449, 452,
455, 457, 459, 460, 462, 464, 469, 471, 472, 473, 474, 511, 518, 520, 522, 523, 532, 534,
535, 536, 537, 540, 541, 543, 544, 545, 546, 543, 549, 551, 553, 559, 565, 618, 622, 630,
631, 635, 637, 642, 644, 645, €49, 652, 656, 658, 660). :

Response:

The issue of nuc1ear power product1on and the product1on of special nuclear mater1a1s,.
such as plutonium, is beyond the scope of this EIS The need for special nuclear material is
addressed in the Nuclear Weapons Stockpile Memorandum wh1ch is a document issued by the '
President. 3ubsequent autheorization and appropriation of funding for pPOdUCtTOﬂ of the
required materials is provided by Congress.

2.5.7 Comment :

Reviewers questioned why all of “the land area in the 32-square-mile disposal area needed
to be kept from public access. Reviewers felt that only the land area that was irretrievably
contaminated by dangerous materials should be'restritted._ On the other hand, one reviewer
noted that the remaining 98% of the radioactive waste will sti11 -require the Hanford Site to
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remain a controiled area; Choosing a repository elsawhere would only ;ontaminate another
area (Letter Numbers: 12, 101, 116, 216, 223).

Response:

The Hanford Site comprises an area of approximately 570 square miles that was withdrawn
in .1942 for use in the national defense effort. Following World War II it was decided by the
United States Government that the Site was required for continuing national nuclear-related
activities.. The Hanford Site remains under federal control and is expected ts remain so
indefinitely. The conselidation of waste disposal into a 32-square-mile area was proposed to
make the use of boundary markers econcmically reasonable, to meet the spirit of the con-
trolled zone as per 40 CFR 191, and to accommodate future disposal as may be appropriate in
the designated disposal area. It is planned that the remaining zrea will be retained in

Mpestricted” status for purposes of public safety and national security.

2.5.8 Comment:

Reviewers pointed out that there are potentially valuable and beneficial uses for the
radioactive waste which might be cause to consider retrievable storage rather than permanent
disposal. Seferal'potentia1 uses were tited: medical steri]ization;'food preservation, ver-
min and insect control, industrial irradiators and security fences or barriers. One reviewer
advocated research, education, and extensive public relations efforts to promote the benefits
of the radioactive properties of the waste -and open up world markets (Letter Numbers: 13,
81, 113, 172, 173. Hearing Numbers: - 324, 325).

Response:

The DOE agrees that there are possible beneficial uses for some waste constituents.
Howsver, the only wastes that currently provide reasonable opportunities for reuse are stron-
tium and cesium capsules. Cesium capsules are presently being used as irradiators and some
strontium has been used for power sources, The disposal alternatives are intended to be
permanent and are not designed to provide for retrieval. While future retrieval is not pre-
cluded, the final waste forms, i.e., glass and grout, pﬁobéb]y wouid make retrieval impracti-
cal. Furthermore, the current costs of recovering these byproducts from wastes are higher
than their market prices and therefore would not warrant their recovery.

2.5.9 Comment:

Reviewers felt that the EIS needs to discuss what information is still needed to resolve
waste issues (Letter Numbers: 70, 161).

Response:

The draft EIS was prepared early in the decision-making process, as required by NEPA,
with the knowledge that additional data would be required in certain areas to support an
exhaustive analysis. The timing of the release allowed public and agency comment early in
the decision process. In the discussion of the preferred alternative in Section 3.3.5 of the
final EIS, a general Tist is provided for development and evaluation items that are reguired
to make a decision on each waste class. In addition, the Interim Hanford Waste Management
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Technology Plan (HWMTP) (DOE 1986e) that is cited throughout the EIS provides detailed infor-
mation on the technology and data required before any of the alternatives can be implemented.
The HWMTP is being revised to be consistent with the final EIS (and later the Record of

- Decision).

2.6 REFERENCES

Atomic Energy Act of 1954, 42 USCA 201l et seq., Washington, D.C.

Atomic Energyf—Cooperafioﬁ with States. PL 86-373, 73 Stat 688.

Clean Air Act. 42 USC 7401-7642 et seq,, Washington, D.C. |

Clean Water Act. (see'Fedéra1 Water Pollution Control Act) _ _

Comprehens1ve Environmental Response, Compensation and Liability Act (CERCLA) of 1980. U.S. .
g;giaeQIt}e 42, Sec. 9601 et seq.; Title :26, Sec. 4611, 4612, 4661, 4662, 4671, 4672, as =~

Department of Energy Act of 1977,

Department of Energy (DOE), .1980a.  Final Environmental Impact Statement--Management of Com-
mercially Generated Radicactive Waste. 3 Volumes. DOE/EIS-0046F, Washington, D.C.

Department of Energy (DOE}. 1980b, Final Environmental Impact Statement Waste Isolation
Pilot Plant. DOE/EIS-0026, Assistant Secretary for Defense Programs, Washington, D.C.

Department of Energy (DOE). 1983a. Defense Waste Management Plan. DOE/DP-0015, Washington,
D.C. : ,

Department of Energy (DOE). 1983b. “"Compliance with the National Environmental Polfcy Act:
Intent to Prepare Environmental Impact Statement - Disposal of Radioactive Defense High-~
Level and Transuranic Wastes at Hanford" (Notice of Intent). 48 FR 14029, Federal Regis-
ter, April 1, 1983, Washington, D.C, : B R

Department of Energy {DOE}. 1984, Radioactive Waste Management. OOE Order 5820.2 {replaces
5820.1), Washington, D.C.

Department of Energy (DOE), 1985, Mission P1an for the CTV111an Radipactive Waste Manage-
ment Program, DOE/RW-0005, Washington, D.C,

Department of Energy (DOE). 1986a, Draft Phase 1 Installation Assessment of Inactive Waste
Disposal Sites at Hanford. Washingteon, B.C.

Department of Energy (DOE). 1986b, En#ironmenta] Assessment, Reference Repository Location,
Hanford Site, Washington. DOE/RW-00/0G, Vol. 1, Washfngton, D.C.

Department of Energy (DOE). 1986¢. Environment Safety and Health Program for DOE Opera-
tions, BOE Order 5480.1B, Washington, BD.C.

Department of Energy (DOE}., 1986d. Interim Hanford Waste Management Plan. DOE/RL/01030-75,
Richland Operations 0ffice, Richland, Nashington. . :

Department of Energy (BOE). 1986e. Interim Hanford Waste Management Techno1ogy Plan.
DOE/RL/0D1030-74, Richland Operations Office, Richland, Washington.

2.44




£

S

Lrpi®

References

Department of Energy National Security and.Military Applications of Nuclear Energy Authoriza-
tion ‘Act of 1982, Public Law 97-90, 95 Stat 1163,

Energy Reorganization Act of 1974. Public Law 93-438, 88 Stat 1233,
Energy Research and Development Administration (ERDA}. - 1975, Final Environmental Impact

Statement on Waste Management Operations, Hanford Reservation. 2 Vols. ERDA-IB38, Washing-
ton, D.C. .

Federal Water Pollution Control Act. 33 USC 1251 et seq, as amended by the Clean Water Act
~of 1977, Public Law 92-500 and Public Law 100-4,

Metropelitan-Edison Company versus People Against Muclear Energy. 460 YS 766, 75, L. Ed. 2d

534,103 S. Ct 1556 (19337,

National Academy of Sciences, National Research Council (NAS-NRC). 1978, Radivactive Wastes

at the Hanford Reservation: A Technical Review. Washington, D.C.

National Environmental Policy Act of 1969, 42 USC 4341, as amended.
Nuclear Waste Policy Act of 1982, Public Law 97-425, Washington, D.C,

Oak Ridge National Laboratory (ORNL). 1982, Proceedings of Alpha-Contaminated Waste Manage-
ment Meeting, August 10-13, 1982. Conf. 820845, Oak Ridge, Tennessea, :

Price, K, R., et al. 1985. Environmental Monitoring at Hanford for 1984, PNL-5407, Pacific
Northwest Laboratory, Richland, Washington.

Price, K. R. (ed). 1986. Environmental Monitoring at Hanford for 1985, PNL-5817, Pacific
Northwest Laboratory, Richland, Washington.

Resource Conservation Recovery Act (RCRA) of 1976. 42 USC 6901 et seq. as amended.
Safe Drinking Water Act (SDWA), 42 USC 300f et seq, as amended.

Washington Administrative Code (WAC). 1986, (Washington Board and Division of Social and
Health Services) "Maximum Contamination Levels." WAC 248-54-175, Olympia, Washington.

2.45




THIS BAGE INTENTIONALLY
LEFT BLANK .




i )

Data Base and Facilities: Data Base

3.0 TECHNICAL COMMENTS AND RESPONSES

The comments dealing with technical issues are categorized in this section as pertaining
to one of the foilowing areas: data base and facilities, affected environment, d1sposa1
alternatives and technologies, short-term 1mpacts, and Tong-term impacts.

3.1 DATA BASE AND FACILITIES

Comments summarized here are centered on data associated with waste inventories, waste
characteristics, and waste definitions.

3.1.,1 Data Base
3.1.1.1 Comment:

A number of reviewers expressed concern that datd bases for waste inventory, waste char-
acteristics and waste definitions are not adequately known (Letter Numbers:  5-D0I, 46, 78,
171, 178, 189, 215, 216, 217, 230, 242).

Response:

The D0E believes that sufficient information is available to begin disposal.operations
for several categories of waste discussed in this EIS {see the discussion of the preferred
alternative, in Section 3.3.5 of the final EIS}. However, characterization before disposal
will continue for all waste classes, as discussed in the Interim Hanford Waste Management
Technology Plan (DOE 1386e}. The characterization planning for the sing]é-she11 tank (SST)
waste and pre-1970 TRY sites is included. The SST waste characterization effort has been
started and six tanks in the TY tank farm have been sampled and analyzed; the data were
reported by Weiss (1986). Also, nine additional single-shell tanks have been Samp!ed'ahd
analyzed .and the data have been documented in RHO-RE-EV-89 P, Preliminary Assessment of the

TRAC Model as a Predictor of Key Radionuclide Inventories (Adams, Jensen and Schulz 1986).
3.1.1.2 Comment:

A reviewer noted that the draft EIS does not provide a means of comparison between the
volumes and concentrations of the wastes (Letter Number: 215). '
Response:

Summary tables in the EIS (Appendix A} show total volumes and total radicactivity in
curies. Data from these tables can be used to calculate average concentrations, thus allow-
ing comparisen among the six waste categories discussed.

3.1.1.3 Comment:

Some reviewers felt that the locations of the different types of waste sites and their
contents are not adequately shown in the draft EIS ({Letter Numbers: 171, 215, 239-NRC).

Response:

The draft EIS has presented total waste inventories for the several waste classes and
representative content descriptions for specific waste sites, Appendix A. The DOE believes
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that the data presented on waste sites are sufficient to assess the impacts of the various
disposal alternatives and that additional details about site Tocaticns would not assist in

the impact analyses presented in this EIS,

Where waste site contents are not sufficiently known, additional development and evalua-
tion are recommended; i.e., a deferred decision is recommended on these sites (see a discus-
sion of the preferred alternative in Volume 1, Section 3.3.5)..

3.1.1.4 Comment:

A reviewer noted that the draft EIS stated that, by comparison with wastes disposed of
on the 200 Areas plateau, the 300 Area waste sites contain "minor" quantities of TRU waste.
"Minor" should be defined, or actual figures should have been given (Letter Number: 171).

Response:

Section 5.3.4.1 presented only an overview. The inventories of the sites in qﬁestion
are given in Table A.1l in Appendix A. Note that 618-1 and 618-2 have been reclassified as’
Tow-level waste sites as a result of determining (after the draft EIS was published) that the
amount of plutonium in each of those sites was one gram and not one kilogram.

3.1.1.5 Comment:

A reviewer noted that the draft EIS presents defense waste as considerably less radioac-
tive than commercial spent fuel but expressed concern that from a public health standpoint,
the critical parameter is not specific activity, but potential source term. The solubility
and dispersability of single-shell tank wastes more than make up for their lower specific
activity. Thus, if national policy favors deep geologic disposal for high-level waste,
defense wastes should be considered in the same light {Letter Number: 171),

Response:
Even if one accepts a ratio im specific activity between commercial and defense wastes
of 1000:1, there is certainly enough activity in defense waste to warrant great care in its

disposal. 0Un the other hand, there is an important distinction to be made regarding specific

activity and total source term. Total activity (sourté term) s important in determining the
total integrated impact, whereas the specific activity is important as well in determining
the maximum impact on individuals. Solubility and dispersability of wastes if infi]tration
of water is not prevented is a valid consideration. It was not intended in the draft EIS to
favor. any alternative for disposal of single-shell tank waste. Also see Comment 2.2.7.

3.1.1.6 Comment:

A reviewer wanted to know whether the soil added by interim stabilization had been
: included in Tables A.11 and A.12, and how it had been possible to include the actual amount
of plutonium if some of the contents of the trenches were classified ar unknown (Letter Num-

ber: 223).
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Response:

The overburden volume added by interim stabilization is included in the tables. Records
show the mass in grams of plutonium contained in each site. However, this information was
not always recerded for each trench in a site, Values in Table A.11 were derived from rec-
ords for amount of plutonium and an average value for isotopic composition. The data pre-
sented are conservative in order to provide a bounding analysis for thé EIs.

3.1.1.7 Comment:

A reviewer noted that while tables in the draft EIS show the estimated inventories of
key radionuclides, no indication is given as to the accuracy of these values; therefore, 2
range should be given for each radionuclide to show the amount of uncertainty.

The reviewer alisc noted that,'on p. otvii of Volume 2 of the draft EIS, it is_stated _
that inventory values have an uncertainty of +b0%/-30%. This uncertainty is very large and
should be explicitly stated in any table that uses these values (Letter Number: 215).

Response:

The pasis for all inventories was the report by Rockwell {1985}, wherein the rough,
overall estimate of data accuracy is +50% to -30%. These values would apply to all tables in

" the draft EIS that employed those inventories. The requested detail may be needed for some

implementation, but is not needed to decide among alternatives. The same inventory is used
as the basis for each alternative. Even if the inventory were doubled {or halved) for each
alternative consistentiy, the relative comparison would remain unchanged. - Rather than speci-
fying uncertainty in each table, accuracy is addressed in the review draft EIS early fn Sec-
tien 2.2, Appendix A, and Appendix B. In Section 3.2 and Appendix B the following s
indicated:

e The numerical information on waste inventories are the most accurate data availa-
ble based on historical records, and are believed to be adequate for generic waste
descriptions.

e Future characterization of wastes will be necessary to provide more detail, and in
some cases is already under way {Rockwell 1987).

In Appendix A (A.1.3) it is indicated that:

¢ Single-shell tank waste characterization inciudes the development of a plan to
assemble existing characterization data and to acquire additional data as
required. The waste hharacterization data will be used to form a data base for
the single-shell tank wastes.

¢ Two methods are currently being pursued to characterize wastes in single-shell
“tanks: 1) simulation modeling and 2) sampling and analysis. Development work is
required to calibrate the computer model used to estimate the total waste inven-
tory and the distribution of waste components among tanks. Core-sampling equip-
ment, which takes waste samples from the tanks while maintaining the waste layers,
has been demonstrated. Wastes in nine tanks have now been sampled and analyzed
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~for compariscon with computer model predictions. The tanks chosen for sampling were
predicted to contain sfignificant amounts of key radfonuclides {(carbon-14,
iodine-129, technetium-99, plutenium-239, plutonium-240, and americium-241). Com-
puter predictions for carbon-i4 were about 1,000 times higher than the amount
actually found, and may be highly conservative for this radionuclide. Predictions
for plutonium were low by a factor‘of 3.' Agreement was much better for the other
radionuclides, with the computer predictions being within the 95% confidence
interval of analyses for at least half of the tanks {Rockwell 1987).

3.1.1.8 Comment:

Reviewers wanted to know how the impacts from the various forms of waste could be
assessed if the contents of the various tanks cannot be adequately characterized (Letter Num-

bers: 215},

Respgnse:

Values for total quantities of materials in waste tanks-as a group are known well enough
to permit a selection from among the proposed alternatives. Distribution among waste tanks
is less well known, and will be determined, before actual disposé], to the extent required
for whatever alternative s selected. Where uncertainties exist, conservative estimates wera

used to ensure that a bounding analysis was performed (f.e., estimated impacts would he

larger than those estimated with better characterization data or actually experienced).
3.1,1.9 Comment:

Reviewers commented that "confusion" exists fegarding which wastes are high-tevel and
which are not. The reviewers stated that for some of the defense waste, certain disposal
requirements were bypassed by simply reclassifying the waste; waste volumes were Towered by
changing definitions. It was suggested that waste types need definition (Letter Numbers :
76, 103, 171, 217, 240).

Response:

Definitions for high-level waste (HLW), transuranic (TRU) waste, and low-level waste
{LLW) are provided in Chapter & of the draft EIS. These definitions are similar to those in
Nuclear Regulatory Commission (NRC) and Environmental Protection Agency (EPA) regulations.
With the exception of transuranic wastes, none of the definitions refers to intrinsic proper-
ties, such as radionuclide concentrations. The “confusion" meniioned in the comment may
refer to the category of tank waste, because tanks have received all classes of liquid waste:
HLW, TRU waste and LLW. In addition, substantial amounts of fission products have been
removed from tank wastes. Thus these wastes have not been classified in this EIS, thay are

called "tank waste."

The EPA already has the authority for independent oversight of impacts from DOE opéra—'
tions iné]uding disposal practiéés. The EPA rule 40 CFR 191 regulates disposal of HLW and
TRU waste., EPA Rule 40 CFR 61 regqulates airborne 1eve1§ of radionuclides, and EPA 40 CFR 141
regulates community drinking water. Rule 40 CFR 193; when issued, will requlate disposal of
LLW, A1l these rules will guide DOE disposal activities.
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A decision to change the definition of TRU waste from 10 to 100 nCi/g was made in 1982.
Changing the definition of TRU affects the volume of material to be processed in the geo!og1c
alternative; i.e., 35,000 m3 to 32,000 m> for TRU-contaminated soil sites and 360,000 m to
110,000 mS for pre-1970 buried suspect TRU-contaminated solid wastes.

See also comment 3.1.1.10,
3.1,1.10 Comment:

Reviewers commented on what they perceived to be a problem created by the DOE in its
“shifting and expedient" definitions of high-ievel, Tow-level, and transuranic defense
wastes. It was suggested that, in order to obtain an accurate picture of the quantities and
hazards of Hanford defense wastes, a set of definitions of high-Tevel, Tow-level and trans-
uranic wastes consistent with those employed by other agencies shou]d be provided {Letter
Numbers: 193, 201, 223, Hearing Numbers: 302, 627).

Resgonse:

DOE definitions are consistent with those used by EPA and NRC. The only major cthange in
recent years relates to the definition of transuranic waste. The transuranic waste defini-
tion was changed from 10 nCi/g to 100 nCi/g. This change is consistent with both EPA ang NRE
Timits. '

For this EIS, the environmental impacts were determined on quantities of the var1ous
radionuclides in six classes of waste without regard to whether they were or were not high
level., Regardless of the quantitative definition of high-level waste, the environmental
impacts derived from the analysis of the disposal 6ptions would not change.

The definition of the ¢lass of waste called "transuranic waste” grew from a 1970 recom-
mendation of an AEC working group that provided for\segregating plutonfum-contaminated soiid
waste at a level of 10 nanocuries per gram of waste. The basis for selecting 10 nanocuries
of plutonium-239 as the segregation 1imit was based on a comparison with the toxicity and
natural occurrence of radium-226 (Appendix B to DOE 1974}, The stated advantage to the
rationale for that limit was that it was environmentally derived. The disadvantage'wés that
at the time of -its recommendation, external radiation measurements on waste packages could
not detect the presénce of plutdnium at such a Tow concentrations.

The DOE changed its definition of tramsuranic waste to 100 nCi/g in its Order 5820.1

(DOE 1982b). Although the NRC did not call them out as transuranic waste, in its final rule -

for Licensing Requirements for Land Disposal of Radiocactive Waste in 10 CFR 61 (47 FR 57446)
the NRC concluded that alpha-emitting radionuclides in concentrations greater than 100 nCi/g-
were not generally suitable for near-surface disposal. The EPA in its final rule for Envi-
ronmental Standards for the Management and Disposal of Spent Nuclear Fuel, High-Level and
Transuranic Wastes, 40 CFR 191 (50 FR 38084) defines "transuranic radicactive waste" as waste
containing more than 100 nanocuries of alpha-emitting transuranic isotopes with half-lives
greater than 20 years, per gram of waste. Thus, the several égencies ére in essential agree-
ment on the definition of transuranic waste.
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3.1,1.11 Comment:

Reviewers requested the foltowing information: ' 1) clarification of key terms: "high-

“level waste," "tank waste" and "defense waste," and their relationships; 2) waste defini-
tions; 3) waste streams to tanks; ‘4) whether Hanford Site decontamination and decammissioning.
wastes have been disposed of within Hanford tanks; 5) a concise listing of all wastes routed
to tanks, including volumes, origin, and chemical composition; 6} tank waste generated out- -
side the 200 Areés; and 7) a description of past, present, and future characterization
efforts. Other reviewers stated that Hanford tank wastes are high-level wastes, and that if
subsequent processing of these wastes may have altered the classification, more detailed
characterization would be required to support that view; otherwise, some reviewers felt,
these wastes should be disposed of in a repository. A tabular listing of all nonradioactive
and radicactive waste streams expected to be generated under each d1sposa1 a1ternat1ve was
also requested (Letter Numbers: 215, 223, 233, 23¢9- NRC)

Response:

1) Presently, wastes generated from the operation of the first cycle solvent extraction
process are considered high-level wastes, and, according to EPA, NRC, and DOE definitions,
high-level wastes are characterized as having concentrations of radionucltides such that they .
require permanent isolation. MNo approved numerical value or values exist at this time to
define the concentrations at which'isolation would be necessary. Deliberations-among agen-
cies are under way to establish numerical Timits; NRC is the lead agency. Until such limits
are estab1ished, this definition is limited by the first-cycle solvent extraction definition.
Therefore, until further waste characterization and identification of tank-waste sources are
complete, it s inappropriate to describe_single—she1i tank waste as high-level waste.
Because of the inability to identify sfhg1e—sheTi tank wastes by their source, and because
the ana1ysis of impacts does not depend on which category the tank wastes come under, they

were referred to simply as "tank wastes.”

A1l wastes discussed in this EIS are classified as “defense waste.” They all were gen-
erated to support spacific United States defense . programs, as opposed to radiocactive waste
generated to support commercial power generation or medical treatments. “Defense” defines a
category by origin of wastes and is not intended to be a regulatory classificatfon,

2) Again, all wastes covered in the EIS are defense wastes. Defense wastes -exist im-all.
forms (HLW, LLW, TRU, hazardous, etc.}. Transuranic wastes are defined as those wastes,
other than high-level waste, having greater than 100 nanocuries per gram of transuranicje1e-
ments. Some of the wastes stored 1n underground tanks at Hanford are TRU wastes.: Unti],thex
planned characterization of the.tank wastes is complete, the specific tanks that will meet or
exceed TRU limits are not fully identified. This will be determined before d1sposa1. Sée
comment 3,1.1,10 for a discussion of the definition of TRU waste.

3) As 1nd1cated on page x of Volume l tank wastes can be subd1v1ded into 1} ex1st1ng
tank waste and 2) newly generated and future tank wastes. Waste streams to tanks are dis-

-~cussed in responses 5 through 6 below. As indicated in response 5, waste data are broken
down into individual streams and/or tank transfer information. Also, the major streams are
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described in the indicated sections. As findicated in response 6, wastes generated outside
the 200 Areas ("Customer Wastes") are discussed in the indicated sections,

As Indicated in Chapter 6 of the final EIS, the DOE will comply with all appTicable reg-
ulations promulgated pursuant to RCRA to the extent that such regulation are not inconsistent
with Atomic Energy Act (AEA) requirements. At the time this EIS was first drafted, all tank
waste was designated as byproduct waste by DOE. DOE issued a final interpretative rule on
byproduct waterial on May 1, 1987, 52 FR 15937, See Chapter 6 in the final EIS for a discus-
sion of this rule; see also comment 2.4,1,9,

4) Small amounts of decontamination waste were routed to tanks for imterim starage.
Wastes from decommissioning old facilities are generally solid waste and are sent to either
the LLW or the TRU burial ground, depending on the level and type of contamination.

5) Estimated inventories in fanks are provided in Sections A.1 and A.Z of Volume 2 of
the EIS and in somewhat more detail on pp. 2.1 through 2.21 of RHO-RE-ST-30 P {Rockwell
1985), These data are not broken down into individual streams and/or tank %transfer informa-
tion, The major streams (complex concentrate, neutralized current acid waste, etc.) are
described in the sections indicated. A significant characterization effort for single-shell
tank wastes has been started to provide information on chemical and radionuciide contents on
a tank-hy-tank basis. As these tanks are not receiving wastes now and have not been. since _
November 1980, the original source information does not afd in determining disposal alterna-
tives. Sampling of streams going to double-shell tanks is routine but is normally used to '
evaluate process efficiencies and to verify that double-shell tank operating specifications
are being met. The sampling is not for disposal activities, as the waste is currently being
stored pending disposal at a later date. '

6) Wastes generated outside the 200 Areas and presently stored in tanks are called "cus-
tomer wastes" and are described in Sections A.2.2.3 and A.2.3 of Volume 2 of this EIS. These
customer wastes consist of about 22% by volume of waste received before concentration; as
discussed in the EIS, This waste is generally LLW, which is concentrated by a factor of
about 10 in an evaporator facility. ' :

7) The document RHO-WM-TI-1P, TY Tank Farm Waste Characterization Data, (Weiss 1986)
details recent characterization work. The Interim Hanford Waste Management Plan {DOE 1986d)
and Hanford Waste Management Technology Plan (DOE 1986d) also outline future characterization
work for both single-shell and doubTle-shell tank wastes. The "Analytical Methodology" sec-

tion in Volume 2 of the EIS includes a description of the approach used te bound the uncer-
tainties in present tank inventary assassments, The details of specific analytical efforts
are outside the scope of this document. 3See also comment 3.1.4.4. :

3.1.1.12 Comment:

One reviewer, commenting on Section 3.3.2.1, asked whether the land area associated with
tank farm disposal (34 hectares) includes tanks under construction or in the planning stages
{Letter Number: 223). )
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Response:

Tank farms within the scope of this EIS are described in Sections 3.2.1 and 3.2.2, and
in Appendix A (e.g., Table A.1), Land area specified does not include that for other tanks
that may be p}anngd._ o

3.1,2 Capsule Waste

3.1.2,1 Comment:

A reviewer commented on Appendix B and noted that theré is not sufficient discussion on
the technical feasibi1ity or 1éga1 authority for .the disposal of capsule waste. The reviewer
requested infbrmatjon regarding the guidelines presented in the draft EIS, p. B.19.

The reviewer questioned what cbndftions (e.q., temperature), as indicated by facility moni-
toring, would reguire mitigative measures (Letter Number: 215).

Response:
The technical feasibility for disposal of capsule waste has been jnvestigated {Kaser
1979; Campbell 1981).

Monitoring of temperature and pressure of strontium and cesium drywells would be to
assure that the disposal criteria, which were developed to eﬁsure capsule integrity, would
not be exceeded under field conditions. In the Unlikely event that these criteria would be
exceeded, the capsules in question could be removed for mitigating action.

~ The potential for environmental contamination from encapsulated strontium and cesium
disposed of in near surface drywells is believed to be very small, The capsules are in mui-
tiple containers and placed at given distances apart to maintain the capsule temperatures
within design criteria (to control corrosion rates}. It is unlikely that the strontium and

cesium containers wouild be breached in the 800 or so years before the strantium-90 and

cesjum-137 has all essentia11y decayed away (for the case of breach by drilling see Sec-
tion 3.4.2.3).

3.1,2.2 Comment:

Reviewers saw the permanent disposal of cesium and strontium capsules as economically
disadvantageous because of their potential usefulness in medicine, agriculture, and the Tike.

Response: -

In accord with the comment, encapsulated waste is being used for or planned for benefi-
cial purposes, It is at the end of that use that disposal s planned. '

3.1.2.3 Comment:

One reviewer commented on Section. 3.2.3 and noted that the rationale for only removing
cesium from future waste in the in-place stabilization and disposal alternative is not
explained. Also, it was noted that storage temperatures above 300°C could result in poten-

tial explosive reactions, and that the effects of the high temperatures on tanks are not
known (Letter Numbar: 215).
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Response:

A1l of the future double shell tank waste would be processed into grout {except for
cesium) in the in-place stabilization and disposal alternative. If peither cesfum nor stron-
tium is removed before incorporating the waste into grout, heat removal would precliude a’ rea-
sonable grout-slab thickness. Cesjum removal was selected because of process simpiicity.

See Section 3.1.2.2, Volume 1, for additional discussions of future tank waste. Temperature
Timits in waste tanks can be caantrolled by Timiting the amounts of heat produters (like
cesium and strontiﬁm)'in any waste tanks, as well as by using cooling coils and venti?étion
systems, Tanks that would recaive high-heat waste are double-shall, heat-relieved tanks,
designed especially for the expected temperatures, and are therefore capab1e of stor1ng the
waste safely.

3.1.2.4 Comment:

One reviewer asked how the separation of cesium from the single-shell tanks would be
accomplished (Letter Number: 223).

Response:

Cesium is not preferentially separated from single~shell tank waste in any of the
alternatives. '

3.1.2.% Comment:’

Reviewers noted that the capsule waste should continue to be stored in water basins
until a repository is available for its disposal, and agreed that capsules should be d1spesed
of in a deep geoloyic repository {Letter Numbers: 53, 57, 71 141, 217).

Rasponse: .
The preferred alternative, which is described in Volume 1, Section 3.3.5 of the final
EIS, is ;onsistent with the reviewers' comments.

3.1.2.6 Comment:

Une_reviewér expressed concern regard{hg material relating to strontium and cesium cap-
sules. The reviewer noted_that in one place (I.2.1), the draft EIS stated that the capsules
are to remain in the water basins until 1995, On the other hand, capsules are to remain in
water basins until the Fepository is built (letter Number: 209),

Response: -

" Section L.2.1 of the EIS (p. I.6, para. 2) has been revised to étate explicitly that the
cesium and strontium inventories and radionuclide data for the year 1995 were used in the
transportation impact analysis. The DOE's preferred alternative is to continue storage or
utilization of capsules for beneficial purposes.. When a repository becomes available, cap-
sules that are no longer useful wiil Be disposed of in a repository.

3.1.2.7 Comment:
A reviewer stated that the radiocactivities of the decay daughters must be considered in

estimating the Hazard Index of the parent plutonium and americium {Letter Number: 101).
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Response:
The potential impact of decay products are included in the Hazard Index for each radio-
nuclide.

3.1.2.8 Comment:

Reviewers wanted to know when the practicé_of Teasing and shipping of cesium and strbn—
tium began, and requested explicit information regarding such shipments, as well as informa-
tion regarding returned capsules (Letter Nuymbers: 174, 209, 210, 243-EPA).

Response:
The actual shipments of cesium and strontium capsules to commercial irradiators began in
February 1985. For more information see comment 3.4,2,14.

3.1.3 Transuranic Waste

3.1.3.1 Comment:

Several reviewers have expressed concern about the definition of TRU wastes, and the
fact that the definition was changed from 10 nanocuries {nCi) of TRU per gram of waste to
100 nCi TRU/g.

Respansge:
See comments 2.4.1.8 and 3.1,1.10.
3.1.3.2 Comment:

Reviewers. expressed concern about the content, handling, and disposal of waste contain-
ing between 10 and 100 nCi TRU/g (Letter Numbers: 101, 171, 174, 233, 238-NRC, 243-EPA).

Response:

The EPA and NRC define TRU waste as waste that contains more than 100 nCi TRU/g waste.
The 1imiting factor includes not only plutonium, but other transuranic isotopes {e.q.,
americium-241) as well. Waste that contains less than 100 n{i TRU/g is treated as either
low-level or high-level waste, even though the waste may not contain plutonium. Low-level
waste is outside the scope of this EIS; however, see also response at 3.1.3.33,

3,L.3.3 Comment:

Reviewers questioned how sites were determined to he TRU sites, including inventary

“determination and uncertainties. One reviewer noted that it should be mentioned that the

area iacluded in the 218-E-12B burial ground is only the 1nactive portion and does not
include the partion that is active at this time (Letter Numbers: 215, 223},

Response:

The TRU-contaminated soil sites were selected based on a minimum of 100 nCi TRU iso~
topes/g averaged over the potentially contaminated soil volume or on an indication that 80 g
of plutonium had been released per 100 m2 of soil area. Portions of the 216-U-10 pond site
and three feed ditches--216-Z-1, -11, and ~19--showed high TRYU concentrations at the outfall
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to the pond and were also categorized as TRU sites. Because of uncertainties in inventories,
sites that might fit the definition were incTuded along with those known to fit the
definition, '

A pre-1970 burial ground is defined as a buried suspect transuranic-contaminated solid
waste site if the concentration of some containers is estimated to exceed 100 nCi/g TRU
(based on a soil density of 1.8 g/cm3 and a peak-to-average concentration of 10:1}. On this
basis, nine pre-1970 buried suspect transuranic-contaminated solid waste sites have currently
been identified on the Hanford Site.

The existing waste inventories are based on historical records. Future characterization
of wastes is planned to provide more detail. Assumptions necessary to project future waste
inventories are provided in appendices of RHO-RE-ST-30 P (Rockwell 1985). A rough, overall
estimate for data accuracy is +50 to -30 percent. ' :

The inactive portion of the 218-E-128 site is a pre-1970 buried suspect TRU~-contaminated
solid waste site. No additional TRU waste is placed in that site; TRU waste is packaged for
20~year retrievable storage. : )

3.1.3.4 Comment:

A reviewer stated that the DOE does not consider cleanup of the transuranic s0il sites
identified in the draft EIS because, according to the draft EIS {p. 3.9}, pre-1970 buried
suspect transuranic-contaminated solfd wastes and transuranic-contaminated soil sites are
considered to have been disposed of. Another reviewer stated that Teaving more than 100 kg
{of plutonium} in Hanford soils is unacceptable; 10 kg might be acceptable. Another reviewer
commented that all contaminated soil sites, whether near surface or not, should be excavated
to reduce the radiocactivity to a "safe" Tevel (Letter Numbers : 103, 161, 217, 219, 230).

Response:

The reviewers misinterpret the DOE's intent, which is further stated in the referenced
paragraphs {Sections 3.2.5 and 3.2.6). The reference notes that these sites "... are being
reviewed to determine whether further action is warranted in terms of environmental protec-
tion." These wastes were considered for additional cleanup under the geologic dispesal
alternative {Sections 3.3.1,5 and 3.3.1.6) or additional environmental protection actions
under the other disposal alternatives. Further evaluation of the wastes prior to disposal is
also included in the preferred alternative. -

The sum of amounts of nlutonium cited by Soehnlein (1972, 1974} amounts to about 290 kg
discharged to the ground in the 200 Areas through 1971. Remedial actions remsved 58 kg'from
the Z-9 trench between 1976 and 1978. That action, 58 kg, plus removal eof 190 kg covered by
this EIS, equals 248 kg, leaving 42 kg rather than 100 kg, Most of this plutonium (about
30 kg} is believed to be in Tow-level waste sites, which are not included in the scope of
this EIS. '
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3.1.3.5 Comment:

A reviewer guestioned the information onm volumes and inventories of TRU waste that would
remain in place at the Hanford Site for each disposal alternative (Letter Number: 174).

Response:
The requested data may be found in both this EI$ and RHO-RE-ST-30 P {support data for
the EIS; Rockwell 1985). The inventory and location of eight selected radionuclides for the

disposa1 alternatives are given in the EIS (see Appendix P). Volume data may be found in
Appendices A and B (EIS) as well as in RHO-RE-ST-30 P (Rockwell 1985, Chapter 2).

3.1.3.6 Comment: .

One reviewer noted that a 1972 report states that 110 Mg of uranium were dumped into
soil, whereas the draft TIS only discusses a few curies of uramium. . The reference document
also Tists 591 Mg of uranium and 373 kg of plutonium in pre-1972 solid waste in the 200 Area;
the draft EIS only accounts for.about 100 Ci of uranium and 100,000 Ci of plutonium in pre-.
1970 splid waste (Letter Number: 230. Hearing Number: 518).

Response:

The difference in uranium to soil cited is due to an ERDA-1538 citation of‘total uranium

to soil in the 200 Areas whereas the uraniQm inventory cited in the EIS is that for TRU-

contaminated soil sites. Similarly the amount cited in ERDA-1538 ié for all buried solid
waste whereas that cited in the EIS is for pre-1970 buried suspect TRU-contaminated solid
waste only. When given in the same units, the plutonium cited in the comment and that in the’
EIS are essentially in agreement. The reviewer's statement that the EIS accounts foﬁ about
100 Ci of uranium and 100,000 Ci of plutonium in pre—l970 solid waste is in error.

3.1.3.7 Comment:

Reviewers pointed out a d1screpancy between a Genera] Accounting 0ff1ce {GAD) report and
the EIS. The GAQ report on Defense TRU waste states that the DOE has not fu]1y addressed . 81%
of the defense TRU waste (Letter Numbers 71, 217).

Response:

The GAD report, Nuclear Waste: Department of Energy's Transuranic Waste Disposal Plan

Needs Revision {GAQ 1986), prepared for the House of Representatives Subcommittee on Environ-

ment, Energy, and Natural Resources Committee on Government Operations, specifically
addressed the DOE's Defense Waste Management Plan (DWMP) (DOE 1983 relative to permanent
disposal of defense TRU waste at all DOE sites. The DOE recognized that the inventory data
in the DNMP-Weré oﬁtdated and provided the GAD with updated inventory estimatéé through '
December 1985, For the Hanford Site, the TRU inventeries provided to the GAO are consistent
with the TRU 1nventnry data in this ETIS. Nation-wide DOE TRU inventories (througﬁ_f985) vere
categorized as “stored” (19% by vo]ume), "buried" (40% by volume) and “contaminated $0i1"
(41% by volume)., The GAD report states that the DWMP inadequately addresses the disposal of
the buried and contaminated soil categories. This EIS does present disposal alternatives for
100% of all three categories of TRU waste at the Hanford Site. '
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3.1.3.8 Comment:

A reyiewer requested mere information regarding the “TRU burial grounds,” bath'pre-lg?ﬁ
and retrievab1y stored, including 1} active -and inactive solid waste burial grounds at
Hanford; 2} the radicactive fnventory (decayed through January 1, 1986) at each burial ground
and the chemical (as hazardous waste or wixed waste) inventory at each site, including vol-
umes of contaminated solvents in storage; and 3) a summary of existing monftoring practices
and other safeguards employed at these sites, a comparison of these practices with pravisions
for solid radioactive waste burtal in 10 CFR Part 61, and reguiations promulgated under the
Resource Conservation and Recovery Act {RCRA) as amended {Letter Number: 174).

Response:

1} The active and inactive burial grounds at the Hanford Site are defined in the draft
EIS as "land specifically designated to receive contaminated waste packages and equipment,
usually in trenches covered with overburden.” See also Appendix A of Volume 2,

2} The "TRU burial grounds" discussed in the draft EIS contain retrievably stored TRU:
and pre-1970 suspected TRU buried s01id wastes. The radioisotopic inventory (decayed'thrbugh
1995) for those sites is discussed in Appendix A. Before 1986, no chemical inventory was

“waintained for specific burial grounds. Characterization and documentation are currently

under way to outline the known chemical data on specific burial grounds.

3) Al practices regarding current solid waste burial are aimed at conformance to DOE

‘Order 5820.2, "Radioactive Waste Manggement“ (DOE 1984). A phasgd plan for RCRA compliance

is present1y'being negotiated with the EPA and the Washington State Depariment of Ecology.
Present monitoring and safequards practices are part of ongoing operations and are outside
the scope of this EIS. '

3.1.3.9: Comment:

Reviewers questioned the radionuclide inventories used throughout the draft EIS, The
reviewers requested a more detailed discussion of fnventory estimates and the criteria for
establishing TRU sites {Letter Numbers: 156, 215, 223).

Response:

Inventory data for pre-1970 transuranic waste sites are'based on the best records avail-
able. When inventory discrepancies exisfed, engineering judgment'was applied and a_conéefva—
tive (higher) inventory was used. As a ;onsequence,'instéad of exiSting‘transuranfc sites
baing left out of the EIS, the more likely case is that there are sites considered'in'the EIS
that are not transuranic sites. Concentrations of transuranic elements were determined by
estimating the volume of contamination. For contaminated soil sites, the depth of migration
and corresponding contaminated soil volume were modeled from characterization of sites having
known inventories of transuranic elements. For buried solid waste sites, the volume is based
on the dimensions of each trench or caisson. The volume of contamination includes contami -
nated scil in the zone of the buried waste,‘but'it does not include thé overburden 5011 ébové
the zone of buried waste. If the concentration of some containers in a site was eétimatéd to
equal or exceed 100 nCi/g TRU, that site was identified as a suspect TRU waste site.
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3.1.3.1¢ Comment:

A reviewer expressed concern about predicted groundwater contamination due to waste in’
the 618 burial ground. Data presented in Appendix Q of the draft EIS for the 618 sites
(Table Q.16) are for a no-barrier situation. The reviewer felt that the discussion and pres-
entation of the results of the 618 burial ground sites was inadequate since only the results
of the no-barrier situation were presented (Table 0.16); results should have ‘been produced
for the case of an operative barrier if that is planned for these sités. It is apparent that
the predicted ground water contamination without a barrfen is well above EPA water quality
standards {40 CFR 141,16--e.g., the strontium standard is exceeded by a factor of 300) (Let-
ter Wumber: 215).

Response:

The reviewer is correct that data with an operative barrier over the 618 sites were not
included. The reason no data were offered was that the particular analysis indicated virtu-
ally zero migration of radionuclides with the barrier. {Subsequently, two of the three
618 sites (618-1 and 618-2) have been found to be low-level sites.) The peak concentration
of strontium-90 in groundwater was calculated to be 2,100 pCi/L; substantiale in excess of
the numerical value of 8 pCi/L given in 40 CFR 141.16, The standard in 40 CFR 141,16 applies
to commnity drinking water systems. Groundwater at Hanfofd_does not supply aﬁy community
drinking water systems. The first community downstream from Hanford is Richland, Washington
for which the concentration of strontium-90 in drinking water in this case would be about
10'5 pCi/L which is far belew the 1imit specified in 40 CFR 141,16, '

13.1.3.11 Comment:

Reviewers commented on the discussion of types of containers used in the shaliow land
burial trenches in Section 3.2.6 of the draft EIS, "Pre-1970 TRY Buried Solid Waste." It was
felt that wooden boxes should have been called out separately, and in addition to the other
types of containers mentioned. Reviewers were concerned about subsidenceé resulting From
failed containers. One individual requested that 50-gallon barrels contatning radicactive
waste be lined with cadmium (Letter Numbers: 215, 223. Hearing Number: 611).

Response:

Further description is contained in Appendix A as referenced in Section 3.2 {see espe-
cially Section A.5). Any unprotected container, even metal, could deteriorate with time and
cause subsidence. Control of subsidence is described specifically in Section 3.3,2.4 and
3.3.2.6 and in Appendix B (Section B.1.4.2). There woulid be no advantage to lining barrels
with cadmium. ' '

3.1.3.12 Comment:

Reviewers expressed concern regarding subsidence control of buried TRU waste sites and
TRU-contaminated soil sites, and asked the following questions: 1) What alternatives to the .
pile-driving method of subsidenceé control for TRU burial grounds have been considered?

2} How do the assurénces of complete compaction compare to those of the pile-driving method?
3) How do their estimated costs compare to the costs associated with the pile-driving method?
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&) How will the effectiveness of the proposed densification procedure be evaluated? DOne
reviewer thought that grout should be used to prevent subsidence; another questioned the

“prudence of the vibratory compaction technique (Letter Numbers: 215, 223, 231, 234, 239-

NRC).

- Response:

Significant subsidence is possible in liguid disposal sites with underground cavities
that could collapse upon decay of the structure supporting the void space. Records describe'
the engineering features of void spaces in settiing tanks and the concrete of wood-Tined cav-
erns of crib systems; other liquid disposal sites did not contain significant voids. Records
would be supplemented with field examinations to select injection points for subsidence con-
trol. If no suitable openings exist into an underground cavity a pipe would be installed., A
cementitious grout (see Appendix A) wouid be injected into the cavity and allowed to harden.
The quantity of grout injected would be monitored, and additional surveys would be conducted
if the amount of grout were significantly less than the expacted vo1umeroflthe=éavity.

1} Several alternatives to pile driving have been considered for reduction of subsi-
dence. These include:  vibratory compaction, explosive compaction, falling mass impact com-
paction, and grouting.

2) Complete compaction/collapse of all waste containers in TRU burial grounds is not
feasible. However, substantial compaction of wooden and cardboard boxes, steel drums, and
related materials has been demonstrated in field tests on simulated disposal trenches. '
Results of pile-driving and in-situ grouting tests have shown that nearly complete waste
package consolidation and encapsulation is feasible.

3) Vibratory compaction was not technically feasible due to insufficient energy trans-
fer to required depths. The costs associated with application of the remaining alternatives
considered are somewhat site and condition dependent. However, their relative cost (in
increasing order) is: falling mass, explosives, pile driving, and grouting.

4) The effectiveneés of compaction methods can be determined by: a) measurement of the
¢hange of ground elevation, b) calculation of radial ground displacement, c¢) evaluation of
methods at simulated waste disposal sites, and d) destructively examining treated sites.

3.1.3.13 Comment:

Three pre-1970 TRU-contaminated waste burial sites are very near the Columbia River, and
Richland, in an area subject to flooding (the 300 Area). In the reference a1terna£ive and
the geologic alternative, these wastes are to be removed. A reviewer reasoned that, since
the EIS describes the criteria used to determine that these wastes are to be removed, it
should also clearly identify other sites that may fit the criteria for removal of wastes sim-
ilar to the criteria used to remove these {Letter Number: - 217).

Response:
Because 618-1 and -2, as well as 618-11 (all suspected TRU solid waste sites) are
located near the Co]umbia River and closer to areas of human habitation, it was reasoned that
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the wastes in these sites should be removed to the 200 Areas plateau. No technical analysis
drove the decision, merely the recognition that'prudence is advisable. Because all other TRU
sites are located on the 200 Areas plateau, movement of the waste in those sites was not
considered,’

3.1.3.14 Comment:

One reviewer requested information regarding TRU material that has been received at the
Hanford Site since 1983 (Letter Number: 217).

Response:

The information pertinent to disposal decisions for newly generated TRU waste is pre-
sented in this EIS under the category “retrievably stored and newly generated TRU." Only a
small fraction of this waste is generated off site (thl, Aldrich and Stanfield 1985).

3.1.3.15 Comment:

One- reviewer, commenting on Table A.% of the draft ELS, noted that when the 216-7-19
ditch was originally excavated to replace the old 216-Z-11 ditch, the old Z-1 ditch was inad-
vertently contacted. The reviewer inquired whether that site, which is now listed as the
216-W-20 unplanned release site, should also be included in-the TRU sites {Letter Number:
223).

Response:
Site 216-W-20 is not classed as a TRU-contaminated soil site by the definition stated in
Section 3.2.5 of the final EIS.

3,1.3.16 Comment:

On page 3.9 the EIS says there are 20,000 Ci of TRU waste in the soil. Yet Table A.10
shows over 30,000 Ci in one site (Hearing Number: 627). :

Response:

Table A.10 gives inventories of the site having the highest TRU content and the highest
fission product content, as well as the total inventories of all TRU soil sites. The total
inventory of the crib is about 30,000 Ci for total fission product plus TRU waste, but only
18,000 Ci of TRU waste. |

3.1.3.17 Comment:

Reviewers asked several questions based on Volume 1 of the draft EIS: 1) Are there
"nwot" landfills not inciuded in the scope of the draft EIS? 2) What is the volume of contam-
inated éoil as a result of tank leaks that would remain in place? 3) Why was the definition
of transuranic (TRU) waste changed and how did the change affect cost estimates? 4} Are
extraction decisions based on economics and politics and are they'technica1 impossibilities?
and 5} What is the procedure for determining radicactive contamination and disposal of equip-
ment used to handle high-Tevel waste? {Letter Numbers: 171, 182, 219).
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Response:

1) Contaminated soil sites and sofid waste sites discussed in this EIS are only those
that are categorized as transuranic (TRU). TRU-contaminated soil sites that are estimated to
contain TRU-nuclides at concentrations greater than 100 nCi/g are listed in Table A.9. The-
pre-1970 TRU solid waste burial grounds {where some containers are estimated to exceed
10G nCi/g) are listed in Table A.11. Retrievably stored TRU solid waste site inventories are
shown in Table A.14. A1l Tow-level contaminated sites are outside the scope of the EIS,

2) As noted in Section 3.3.5 (p. 3.33)} of the draft‘EIS, approximately 100,000 m3 of
contaminated soil resulting from tank Teaks occurs around the tanks.

3) The decision to change the definition of TRYU waste from 10 to 100 nCi/g was made in
1982 following the rule making hy the Environmental Protection Agency and Nuclear Regulatory
Commission. Background information for this change is provided in the response to comment
2.4.1.8 of this volume.

4) "Extraction decisions," or retrieval methods, are based on economically achievable
technology that incorporates a high level of safety. Evaluation of retrieval technologies
will be assessed, and the optimal method will be chosen before implementation takes place.

5) Equipment that is accessible to the environment used to handie high-ievé] waste is
routinely monitored to ensure that no contamination spreads through the environment. Radia-
tion protection personnel survey the equipment to determine the level of contamination.

Radiological protection procedures are in place during the operational use of the equip-
ment. Idle, contaminated equipment is appropriately packaged and placed in suitable storage
to prevent inadvertent contact with or spread of contamination. Failed equipment (e.q.,
pumps) is packaged and disposed of in solid waste burial grounds in accordance with standard
radiological operating procedures.

3.1.3.18 Comment:

A reviewer noted that the draft EIS states that TRU-contaminated soil sites consTst of
French drains ahd reverse wells. The reviewer felt that the nature of radioactive material
pumped into wells, the Tevels of contamination and intentions for further use should have
been described. Also, the prcbab}e action if more environmental protection is needed shouid
have been stated (Letter Number: 171),

Response:

As stated in Appendix A, twenty-four sites (including French drains and reverse wells)
have been identified as TRU-contaminated soil sites. These sites received TRU-contaminated
solutfons, in sufficient quantity, such that the sites are estimated to contain TRU nuclides
at concentrations greater than 100 nCi TRU/g of material. The practice of discharging TRU-
contaminated solutions to the soji column was discontinued in 1970 (reverse wells have not
been used for discharge of TRU-contaminated waste since 1957}, There were no additional dis-
charge of TRU-contaminated solutions to the twenty-four sites nor will there be any in the
future. The preferred alternative (Chapter 3, Volume 1) outlines the development and
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evaluation anticipated for those sites, including environmental protection requirements, 1In
the interim, ongoing surveillance and monitoring are being conducted as current envircnmental
protection practices.

3.1.3.19 Comment:

Reviewers commented that Z-Plant waste did contain "Tow concentrations" of plutonium and
other TRU and was high in metallic nitrates. This waste was discharged via cribs to "soil

columns." The reviewers felt that definitions of "low concentrations" or the actual data
should have been provided in the draft EIS {Letter Numbers: 171, 219},

Response:

The material presented in Section 3.1.6 was intended to give an overview of one of the
plants producing the waste under consideration. The inventory of wastes sites associated

‘with Z Plant is given in Table A.9 of Appendix A.

3.1.3.20 Comment:

A reviewer expressed concern that sites which received fairly high concentrations of
acid waste would have deeper plutonium penetration and subsequently higher volumes of contam-
inated TRU soil., The reviewer also addressed the “"question of diversion boxes and under-
ground waste transfer lines" (Letter Number: 223}. :

Response:

The TRU Tliquid disposal sites were not approved for acid disposal. Sites characterized
so far show a similar pattern of very limited piutonium migration. There has been one known
case in which acid waste was disposed of to the ground near a TRU-contaminated soil site.

This appears to have caused a rapid movement of uranium to the groundwater, though there were
other circumstances that also may have aggravated the situation. This groundwater-was_subse-'
quently pumped to reduce the Tevel -of uranium. Regarding diversion boxes and transfer 1ines,
underground structural components are described in Section A.4, and remedial actions are
described in Appendix B and elsewhere in Qhapter 3 of this EIS, '

3.1.3.21 Comment:

A reviewer expressed concern about details and planning, specifically questioning what
other waste forms for pre-1970 TRU and TRU soil sites were referred to in Section 3.3.1 of
the draft EIS (Letter Number: 170).

Response: . .

The text {Section 3.3.1 of the finaf'EIS) has beeﬁ changed to also cite the poésibility .
of a cement-based grout waste form. More‘detai1ed plans will be developed once a decision on
basic alternatives is made. .

3.1.3.22 Comment:

One reviewer stated that app1icatioh to the DOE program of the EPA interim draft TRU
guidance is somewhat ambiguous in view of the fact that the guidance would specifically not
apply to contaminated soils within the boundaries of a controlled area. If the disposal is
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intended to eventually permit unrestricted refease to the public without further actions,
then an evaluation and Timitation in terms of projected dose rates of the guidance would be
required (Letter Number: 243-EPA).

Response: .

As stated on p. 1.12 of the draft EIS, "DOE has no intention of abandoning the Hahford
Site." Also, on p. 3.11 the EIS states, "Federal ownership and presence on the Hanford Site
is planned in perpetuity.” The disposal strategy does not include the intention of eventual
unrestricted site release to the public.

3.1.3.23 Comment:

One .reviewer expressed interest in mechanical retrieval of TRU-contaminated soil and
solid waste sites. Specific details were requested concerning retrieval and transportatien
of Targer items and effluent monitoring during retrieval operations (Letter Number:. 223).

Response:

Information in Section B.1.1.3 describes processes in general terms that are believed to
be sufficient to select from among the proposed alternatives.. Transportation is addresseq in
the last sentence of that paragraph. Additional development and evaluation is addressed in

~Sectfon 3.3.5. Monitoring equipment (Section 8.1.1,3) will be specified as part of the

detailed design if the geologic disposal aTternative is selected for implementation.
3.1.3.24 Comment:

A reviewer requested information on dust suppression during retrieval operations.
Details on chemical constituents of the suppressant as well as the estimated volume to be
used during retrieval were requested {(Letter Number: 215),

Response:

It was assumed that water would generally be used as a dust suppressant. Minimal vol-
umes would be used; although these volumes have not been quantified, they certainly will not
be sufficient to affect consideration of a disposal alternative.

3.1.3.25 Comment:
Reviewers commented that TRU waste should go to a repository, and specifically mentioned

the Waste Isolation Pilot Plant (WIPP)} (Letter Numbers: 3, 53, 57, 141, 171, 192, 217, 219},

Response: _

The WIPP is a defense-only proposed repository in New Mexico. Transuranic wastes will
be packaged to meet the WIPP-Waste Acceptance Criteria (NIPP—WAC) and transported to the WIPP
site in compliance with applicable transportation regulations. In the preferred alternative,
all retrievably stored and newly generated TRU waste is to be disposed of in WIPP.

3.1.3.26 Comment:

Reviewers indicated that it would be proper to consider disposal of TRU-contaminated
soil sites and pre-1970 buried suspect TRU-contaminated solid waste on a site-by-site.basis.
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Sites found to be teo hazardous, even with additional protectioﬁ, after further review should
be reclaimed and the retrieved wastes should be processed for geologic disposal (Letter Hum-
bers: 147, 149, 217). S ' -

Response:
The comment has been incorporated into the preferred alternative as described in the
final EIS [Section 3.3.50).

3.1.3.27 Comment:

A reviewer Inferred that current concentratien limits as applied now are, or may be,
exceeded in the water tablie below TRU disposal sites. The concern arose because the use of
each TRU disposal site was discontinued before any radionuclide penetrated to the water table
at a concentration exceeding the then-applicable concentration 1imits. The reviewer would
1ike to see a comparison between the old and new concentration limits {Letter Number: 223},

Response:

No comparison can be offered at this time, as Derived Concentration Guidelines {DCGs)
are présent]y in draft form; however, current DOE 1imits are generally more stringent than
previous guidelines. The most recent data regarding Hanford Site groundwater monitoring- may
be found in PNL-5817 {Price 1986), '

3;1.3.28 Comment :

A reviewer pointed out that, although the draft EIS states that radionuclides observed
in foodstuff samples collected in 1984 from farms around Hanford are attributable to worlid-
wide fallout, no comparison studies are cited to show similar levels of radionuclides.in
other areas. The reviewer also wanted to know what the consequences of past deliberate
releases have been (Letter Number: 219).

Reviewers also noted that waste discharges have occurred at Hanford for many years and
the draft EIS concludes that TRU wastes are absorbed near the discharge point. Reviewers
sought evidence/data to support this conclusion (Letter Numbers: 171, 219).

Responsa:

Appendix ¥V of the final EIS provides data and discussion regarding waste discharges at
the Hanford site since the early 1940s. Over 2,900 wells have been constructed (about 1,100
of which go to the groundwater table) on the Hanford Site from pre-Hanford operations to the
present. Data from these wells provide a means for monitoring waste disposal sites both
within the vadese zone {unsaturated zone) and below the water table and for monitering
groundwater quaiity away freom the disposal sites. - Well sampling has indicated that plutonium
is adsorbed near the discharge point. See for example Figures V.16 and V.17 and the support-

ing references.

The basis for the statement regarding fallout and foodstuff is supported in the annual

monitoring reports (Price 1985).
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3.1.3.29 Comment

A reviewer commented that from the brief statement concerning site 216-B-5 on page B.8
it 1s not clear that adequate consideration has been given to the possibility that contamina-
tion might have spread horizontally over a large area after contacting the water table (Let-
ter Number: 223).

Response:

As stated in section 3.3.1,5 of thé draft EIS, contaminated soil would be retrieved
until the concentration in the residual soil became less than 100 nCi/g. The residual soil
would be monitored during retrieval to determine when sufficient soil had-been removed to
meet the criterion. Specifically addfessing site 216-B-5, if more soil than anticipated
required removal, the retrieval operation would be continued until the c¢criterion was met.

3.1.3.30 Comment:

One reviewer guestioned whether the HLW and TRU wastes_from other facilities referred to
in Section 3.2.2 have been included in the analysis of those TRU wastes which may exceed
100 nCi/g after concentration (Letter Number: 243-EPA).

Response:
The wastes in question, discussed in Section 3.2.2, are included throughout the EIS even
though it is below 100 nCi/g as generated.

3.1.3.31 Conment :

With respect to TRU wastes disposed of previously, the EPA encouraged further action for
their stabilization. The EPA also recommended that, in the course of determining an appro-.
priate action, the resulting risks of all the considered alternatives shqu1d be compared in a
cost-effectiveness analysis using the requirements of 40 CFR 191 as a baseline (lLetter Num-
ber: 243<EPA), ' '

Response:

Support for further stabilization of previously disposed of wastes is acknowiedged.
Even though the pre-1970 TRU wastes have heen disposed of, their impacts were an&Tyzed in the
EIS to assess the need for remedial action. Until adequate data are available to perform a
compliance aﬁa]ysis with respect to 40 CFR 191, attempting a cost-effectivness analysis using
the standards as a baséline seems premature. ' o

3.1.3.32 Comment:

The EPA stated that the "transuranic waste" definition is unclear in the draft EIS and
in particular guestioned why the waste activity was to be measured at the "end of the insti-
tutional control periods.” The EPA found no reason to refer to any institutional control
period and felt that the determination of what is TRU waste should be made at or bafore the
time the decision is made to dispese of it. They also questioned the meaning of the final
sentence regarding WIPP (Letter Number: 243-EPA).
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Response:

This comment refers to the definition provided in the Glossary of Volume 1, Chapter 8.
The definition of transuranic waste utitized is taken from DOE Order 5820,2. The reference
to institutional control is included within the definition to suggest that as Tong as.the '
material 15 under the control of the institution; i.e., DOE, it may be diluted or concen-
trated such that the activity "as produced" is not controlling on whether the material is TRU
waste or not. However, once the decision has been made to dispose of material containing
TRU, the 190 nCi/g specific actiﬁity is the deciding factor. The statement regarding WIPP
reinforced that WIPP is not to receive commercial high-level waste or spen£ fuel, The defi-
nition of TRU in the final EIS excludes the statement regarding WIPP,

3.1.3.33 Comment:

The NRC noted a concern for the disposal of wastes containing between 10 and 100 nCi
TRY/g. They felt that such waste must be disposed‘of using a stable wasﬁe form and that the
disposal facility must either permit emplacement at least 5 meters below ground surface or
include an engineered intruder barrier. They also encouraged the DOE to consider the resu1té
of the 10 CFR 61 supporting analyses when developing disposal concepts for such wastes {Let-
ter Number: 239-NRC}),

Response:” -

Within the context of the FIS, wastes with less than 100 nCi TRU/g are considered as
Tow-level waste; however, NRC's concerns and recommendations will be taken into account in
developing disposal options for wastes between 10 and 100 nCi TRU/g.

3.1.4 Tank Waste
' 3.1.4.1 Comment:

Reviewers stated that additional characterization of single-shell tank (S5T) waste is
needed before the disposal decision is made. Other reviewers pointed to the need to include
the s0il surrounding the tanks and underground pipelines in this.characterization. " One
reviewer recommended that wastes be characterized, to the extent practicable, by their
sources in fuel-reprocessing operations. This characterization could then be used as one
factor in making tank-by-tank leave/retrieve decisions and in determining what fraction of
the waste is truly high-level. Another reviewer feit that single-shell tanks should be
removed {Letter Numbers: 5-DOI, 78, Y47, 211, 215, 217, 223, 239-NRC. Hearing Number:
475}, ' :

Response:

As is noted in Chapter 3 and elsewhere in fhis EIS, the DOE recognizes the need for more
detailed waste tank characterization, especialiy in the area of hazérdous chemicals -and
organics and associated geochemical data. The waste in singie—she]? tanks has been mixed
enough in the last 40 years of operations such that ft cannot be characterized simp1y by its
source in the fuel reprocessing cycle. A program currently under way provides for sampling
and characterizing the S5T waste. See the Interim Hanford Waste Management Technology Plan
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(DCE 1986e) for details of the plan and RHO-RE-ST-30 (Rockwell 1987 and Weiss 1986). for pre-
Timinary results. Tank contents will certainly be one of the considerations of any tank-by-
tank retrieval decision. See Sect10n 3.3.5 of the final EIS for more information on
pre11m1nany work in this area.

3.1.4.2 Comment.

A reviewer asked if the potential adverse impacts of soil corrosion of the single-shell
tanks had been taken into consideration (Letter Number: 223).

Response:

The single-shel] tanks are carbon-steel-lined concrete tanks. Since the carbon-stee]
Tiners are not in contact with the soii, no adverse effects on the liners should occur.
There is no evidence of surface deterioration of the concrete due to exposure to Hanford

soils.
3.1.4.3_ Commenti

One réviewer noted that "double accounting" of strontium-90 yields 80 million curies
instead of 120 million curies as one would get from multiplying 60 million curies by 2 (Hear-
ing Number: 627).

Response:

The total in tanks was given as 60 million curies. It was known with some certainty
that 40 million curies were contained in single~-shell tanks. It was not certain whether the
other 20 miilion curies were c¢ontained in single-shell or doubie-shell tanks. Therefore,
impact calculations were done assuming that 20 miliion curies was contained both in single-
shell and double-shell tanks; hence, the uncertain activities have been "double accounted.”

3.1.2.4 Coﬁment:

Reviewers commented that from the informatien presented in the draft EIS it appears that
the waste in single-shell tanks should be described as high-level waste (Letter Numbers:
233, 239-NRC). '

Resgonsé

The DOE believes that it is inappropriate at this time to describe the 31ngTe she]T tank
waste as high-level waste as deaned in the Nuclear Waste Policy Act of 1982 (NWPA) At
present there is no approved numerical value or values of radicactivity Tevel that would lead
DOE to the conclusion that wastes in the single-shell tank would be classified as highly '
radicactive. As concluded in the draft EIS, the final fate of the single-shell tank waste
will be decided pending additional tank characterization and evaluation.

A public rulemaking is in process and is directed at implementing the NWPA definition of
HLW. For example, in a recent Advanced Notice of Proposed Rulemaking (52 FR 5992; February
27, 1987), the NRC indicated its intent to modify the 10 CFR 60 definition of HLW to follow
more closely the definition in the NWPA.
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3.1.4.5 Comment:

A number of reviewers questioned both the cost and the technique presented in the draft
EIS to remove wastes from the single-shell tanks in the geologic alternative. Spec1f1célly,
costs were felt to be unrealistically high, leading to é bias against retrieval of the tank
wastes and thus the geologic disposal alternative. Several reviewers mentioned hydraulic
sluicing or hydraulic "cavitation." Full-scale testing of retrieval before proceeding with
decisions on waste disposal was also recommended by many. Another general concern in this
area was related to whether the integrity of the single-shell tanks would affect retrieval
and whether loss of integrity would result 1n additional "leaks" to the ground (Letter Num-
bers: 57, 71, 171, 184, 192, 2ib, 217, 223, Z39-NRC, 240, 242).

Response:

A preliminary study of relative costs and general design details for standard water
sluicing, modified water sluicing, and "hydraulic cavitation" was prepared for the final EIS
{see Volume 2, Section B.1.1.1). These and other methods are being studied in greater depth,
and will be reviewad by groups such as an independent National Academy of Sciences panel,

‘Present plans are to narrow down the alternative methods. A full-scale demonstration will be

conducted before implementation. The eventual selective retrieval of single-shell tank waste
is a possibility. ' :

About 2% to 3% of the cost for SST disposal in the geologic alternative is due te
retrieval, The large part of the cost is 1n preparing the waste for geologic disposal. The
costs for the éevera] retrieval alternatives were again reviewed by technical staff,'and the
EIS costs reasonably bound these. For tanks known to leak, introduction of water would
increase the chance of renewed tank leaking. Future studies.wi11 evaluate alternative

" retrieval methods and will compare safety, total cost, and'pOtent1a1 for environmental

impacts.
3.1.4.6 Comment:

A reviewer commented that short-term risks and costs of retrieval of single-shell tank
waste should be described {Letter Number: 171),

Response:

Short-term occupational risks and associated costs of all existing tank waste {double~
and single-she11 tahks) are provided in Section 5.2 of the final EIS. This impact'ana1ysis
is considered adequate to evaluate tank retrieval risks for the geologic-disposal
alternative. Specific data regarding waste retrieval ana1ysis for the single-shell tanks can
be found in Rockwell Hanford report RHO-RE-ST-30P.

3.1.4.7 Comment:

Reviewers requested extensive additional data for active and fnactive Tiquid waste dis-
posal sites and single-shell and double-shell tanks. The requests included site locations,
monitoring-well locations, well logs, well design specifications, groundwater elevations,
monitoring and effluent discharge data, sampling frequency, dates and results {radioactivity,
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Resource Conservation and Recovery Act chemicals and water quality} of the most recent sam-
ples, comparison of results to Environmental Protection Agency drinking water standards, etc.
(Letter Numbers: 174, 233).

Response:

The data presented in this EIS are believed to be sufficient for the purpose of evaluat -
ing, understanding and comparing the environmental impacts of the defense waste disposal
alternatives. Additional data regarding groundwater, drinking water monitoring, waste site
monitoring and Tiquid releéses may be found in .annual monitoring reports (see reference Tist
in Chapter 4, Volume 1 of this EIS) and other documents, incTuding Law and Schatz (1986).

3.1.4.8 Comment:

A reviewer stated that the amounts of radionuclides or radiocactivity remaining in resid-
ual wastes and tanks have not been discussed in the draft EIS. The reviewer.advocated,app]i—
cation of "consistent disposal measures" for.tanks, tank residuals and TRU solid waste sites
(Letter Number: 215).

Response:

The quantity of radionuclides remaining in tank residuals can be determined by mu!tﬁp]y—
ing the tank inventories in Appendix A by 0.05 for singie-shell tanks or 0.0005 for double-
shell tanks. As stated in the EIS, TRU wastes will be left in place if the concentration
does not exceed 100 nCi/g. Inventories of wastes disposed of to the geologic repository, or
disposed of on site, near surface with barriers (if appliicable) are presented in Tables 5,10,
5.19, 5,29 and 5.47 for each disposal alternative. The disposal alternative selected as spe-
cified in the Record of Decision will determine the “"disposal measures" to be applied to each
waste cTass within the scope of ‘the EIS.

3.1.4.9 Comment:

In general, reviewers questioned the Tong-term integrity of the single-shell tanks, spe-
cifically as related to the arbitrary date of 2150, after which the tanks are assumed to pro-
vide no barrier to waste migration (Letter Numbers: 123, 178, 239-NRC, 242, 243-EPA.

Hearing Number: 414), ’

Response: |

There is no precedent by which to judge the life of the single-shell tanks to contain
solid chemical salt wastes. Releases that have occurred in the past were at a time when the.
tanks contained significant quantities of liquid. Following removal of the liquids the tanks
may remain stable for centuries. ‘ ‘ S o

The assumption that single-shell tanks do not provide a barrier to release after the
year 2150 is related directly to the assumed period of active institutional control. In
accordance with EPA's standards foF'disposaT, 40 CFR 191, loss of active institutional con-
trol cannot be assumed for more than 160 years after disposal. Up to that time corrective
actions could be taken.
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The most conservative assumption would require the tank structure to be negiected imme-
diately. Data do not suggest that any significant releases from the solid waste are
occurring. With the removal of liquids, the single-shell steel and concrete tanks will
remain significant if not absolute confining structures for well over one hundred years. To
assume the tanks provide no barrier to movement of the solid waste at the present time is not
justified.

3.1.4.10 Comment:

A reviewer commented that it is not clear how the supernatant Tiquid pumped from the
single-shell tanks is to be disposed of. Also there is no description of the Tevels of
radicactivity in this Tiquid (Letter Number: 171).

Response:

The supernatant pumped from single-shell tanks is transferred-to double-shell tanks, and
will be disposed of as described (Chapter 3, Volume 1) in the preferred alternative for dis-
posal of existing double-shell tank waste. A description of the "level" of radioactivity in
the 1{quid is included in the discussion of existing double-shell tank waste, because the
supernatant becomes part of the inventory described for existing double-shell tank waste as
given in Appendix A (Table A.4).

3.1.4.11 Comment:

A reviewer commented that details were given of the“number of single-shell tanks which
may be Teakers, but that more information on these ténks is lacking, including the curie con-
tent of the tanks aﬁd whether the tanks continue to corrode after the supernatant liquid has
been removed {Letter Number: 171),

Response:

The tanks may continue to corrode after the supernatant liquid is removed, but the
potential for leakage has been markedly reduced with removal of the pumpable Tiquid.
Inventories of individual tanks were not used in the analysis performed for the draft EIS.
Inventories by tank farm for single-shell tank waste are given by Rockwell [(1985a).

3.1.4.12 Comment:
A reviewer felt that no details were given on the overall condition of the wastes in

single-shéll tanks. This would include how many tanks have not been dehydrated (Letter Num=
ber: 171}).

Response:

Single-shell tank waste consists mostly of damp sludge and salt cake. Although none of
the tanks has been "dehydrated," an ongoing tank stabilization program includes removing as
much liquid as technically practical from the single-shell tanks. To date, 95 of the
149 single-shell tanks have been "jnterim stabi1izedf"
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3.1.4.13 Comment:

Reviewers inguired about disposal -of supernatant and sludge washes (Letter Numbers:
171, 215), '

Response: -

As noted in Section B.2.1 of Appendix B, the'supernatant Tiquid would be processed to
remove cesium, strontium,'technetium and TRYU elements so that théy could be disposed of in a
geologic repository. Residual supernatant liquid, which would contain small amounts of a few
radionuclides, would be assigned to grout disposal. Paraliel treatment would be expected for
sludge washes,

3.1.4.14 Comment:

Reviewers noted that the proposed grouting process and WRAP facility are also only con-
ceptualized as yet,; the WRAP protess needs to be tested to some extent. Differéhf grout for-
mulas need testing:for consistency, setup time, drying rate, etc., before any decision can be
made on grouting (Letter Numbers: 71, 217).

Response:

The. grout process would requ1re cons1derab1e testing of formu1at1on, Ieachab111ty and
ather character1st1cs befare it would be implemented. The_concept is, however, believed to
be sufficiently estabTished that programmatic direction of waste disposal can be given. The
WRAP is a retatively straightforward concept and should require 1ittle testing to demonstrate
its -abiiity to receive, segregate and process transuranic waste acceptable for disposal in
WIPP,

3.1.4.15 Comment:

A reviewer asked how internal drains or pipe openings will be sealed in a way that will
ensure tank integrity (Letter Number: 223).

Response:

Proposed concepts for the disposal system do not reiy'on integrity of the tank. After
the tank dome is filled with gravel or crushed hasalt, the current concept is to fill thosé
tank penetrations that are accéssib]e from the surface (or from'pump or valve pits) with con-
crete or grout. Inaccessible p1p1ng connectians hetween tanks would not be filled.

A text revision was made to the f1nal EIS (as was requested by the reviewer) to indicate
that fi1ling the accessible pipes and risers will not guarantee that the concrete tank shell
is an fmpervious barrier.

3.1.4.16 Comment:

A reviewer asked what action the Department of Energy—R1chland Operations took in
response to the 1980 discovery at the Savannah R1ver Plant of corrosive pitting in double-
shell tanks under construction (Letter Number: 174).
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Respanse:

The Department of Energy-Richland Operations and its contractors at that time, Rockwell
Hanford Operations and Kaiser Engineers Hanford, sent represantatives to the Savannah River
Plant (SRP) shortly after the corrosive pitting was d1scovered in the tanks under
construction. Contact between the two sites was ma1nta1ned throughout the 1nvest1gat1on. It
was determined that because of the d1fferences in tank steeT, ‘the same situation was unlikely
to occur at Hanford. No underground tank constructed at Hanford has shown signs of pitting
in the steel during construction. ' o

3.1,4.17 Comment:

A reviewer noted that the general corrpsion rate (6 mil/yr) used to estimate the time of
failure of a steel tank Tiner is not thé most severe rate as stated on p. 12 of Appendix P.
Corrosion rates may be three times thas rate {NBS 1957) (Letter Number: 223). ‘

Response:

The corrosion rate of 6 mil/yr used and reported in the draft EIS was determined by lab-
oratory studies of materials and solutions specific to Hanford faciiities. Identification of
the 6-mii/yr value as "the most severe general corrosion rate" is made in the context of the
laboratery wark performed to define a Hanford—specif?c value and was not done with reference
to all known corrosion rates. Appendmx P has been revised to clarify this point.

3.1.4.18 Comment:

A reviewer noted that Section A.l.1 of the draft EIS {p. A.3) does not provide an ade-
quate technical basis for statements of present single-shell tank {S5T) integrity with
respect to dome collapse. Specifically, the impacts of "potentially corrosive soils and tank
leaks on tank integrity" should be addressed (Letter Number: 223),

Response:

Additional references, which summarize an intensive 7-year effort to evaluate the struc-
tural 1ntegr1ty of the 557 waste concrete tanks, have been added to the ana1 EIS Appen-
dix A. i

These evaluations concluded that the tanks have adequately large margins of safety to
continue interim storége of solids {not liquids) beyend their eoriginal design 1ife. .labora-
tory work reported in these studies analyzed the effects of the chemica1 solution that Teaked
out of ‘the tanks and determined that it would not adversely impact the‘poncrete_or reinforc~
ing steel, Forty-yeéh-o1d tank concrete expose& to Hanford soil has shown no sign of degraé
dation from soil exposure. The carbon steel Viners are not exposed to soil.

3.1.4. 19 Comment

A reviewer commented .on Append1x A and noted that nothing was found in the reference
dacument to support the statement in the EIS that "concrete in the single-shell tanks has
maihtained its integrity preventing tank co]]apsé,.during many years of service." The refer-
ence document dées, however, state that, beginning in 1958, problems were experienced wjth
Tiquid leaking from some of the tanks (Letter Number: 223}.
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Response:

Concrete provides the load-bearing support for the earth cover over the tank, and
page A.8 of the reference describes the integrity of this support. WNo tank-dome failure has
been observed at Hanford and there has been no indication of reduced structural integrity in
the tank domes (ERDA 1877). The steel Tiner was intended to contain liquids, and this Tiner
has failed for a number of single-shell tanks, causing the Teaks mentioned by the reviewer.

3.1.4.20 Comment:

A reviewer, commenting on Section B.1.1.1, noted that the draft EIS does not mention
that 31 tanks are suspected of having poor integrity. The implications of the contents of
these tanks being retrieved should be noted in the final EIS (Letter Number: 215),

Response:

The section referenced above airéady states that the integrity of some of the tanks is
_ suspect. ATl single-shell tanks are (or have been) incorporated in the saltwell pumping pro-
Fi i gram, whera Tiquids_are‘removed from the tanks. The preferred alternative (Section 3.3.5 of
the final EIS) proposes further evaluation of disposal alternatives of waste stored in
single-shell tanks.

b
i : 3.1.4.21 Comment:
ok

Questions were received regarding what treatment would be used to destroy organic com-
e plexants in double-shell tank (DST} waste and what criteria would be used to determine when
o it is necessary. The reviewers gquestioned why organic complexants are not an issue with
single-shell tank (SST) wastes, as SSTs are known to contain organic compounds. Reviewars
o, wanted to know whether the presence of organics increases the mobility of wastes in soil
) (Letter Numbar: 218}, -

Respanse!

In the geclogic disposal alternative, both the SST waste and DST wastes were treated as
necessary to reduce organic concentrations to acceptable levels for disposal. The process
. assumed for cost estimation analyses was ozonization (adding ozone to feed streams to destroy
o organics )., Other alternatives such as uses of hydrogen peroxide or heat and pressure will
also. be investigated, should the geologic disposé1 alternative be selected. S3ee Sec-
tion A.2.0 of RHO-RE-5T-30 P (Rockwell 1985) for details.

In the reference alternative, only DST waste was assumed treated, again by ozonizatibn
{for cost estimation analyses). For SST wastes in the reference and in-~place disposal
options, organics were assumed to adversely affect the movement of radionuclides in the sofl
(i.e., Tower K; values were assumed) and were considered in the modeling.

The criterion governing when to destroy organics has heen identified as a technical
issue in the Interim Hanford Waste Méﬁagement’Technd]ogy Plan (DOE 1986d). It will be based
on laboratory determinations relative to the amount of organics that can be allowed in grout
(left near surface) and glass. Selection of the best method for desfroying organic compounds
is to be determined as identified in the plan. ' '
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3.1.4.22 Comment:

Reviewers requested the total number of double-shell tanks available and planned and
whether inventories provided in Appendix P -included those for tanks already built or planned.
There were also questions about the 14 tanks assigned to existing DST waste ahd the
14 assigned to future DST waste. More explanation .of the need to transfer from old to new
tanks every 50 years in the "Continued Action" alternative was requested, especially as to
disposition of old tanks, number of new tanks, etc., The AQ and AT tank farms that apparently
are in the planning stage should be discussed {Letter Numbers: 215, 223).

Response:

The 14 tanks of existing waste and 14 tanks of future waste refer to total tank volumes,
not specific tanks. Double-shell tanks may contain both existing and "future" (post-1983)
waste. Also, spare tank space is reserved in the event that a tank liner started Teaking
into the annulus. i

There are currently 28 active DSTs._ At the time of the preparation of the draft EIS,
there were only 20 active DSTs with 8 new DSTs (AP tank farm) under construction. Proposed
new tank farms_(AQ and AT), which would each contain four tanks, are being planned. Con-
struction of these is contingent on whether the current EIS results in a decision to'proceed
with disposal of grout, as well as continued production facility operations. The planned
waste projections through 1996 are addressed in. the inventory tables.

New DSTs have an assumed minimum design 1ife of 50 years. Under the no disposal action
alternative, two complete retanking campaigns would be necessary each century. This require-
ment is accounted for in the cost estimate and operational exposures for that alternative,
DSTs past 50 years of age would be deactivated and isolated. This is discussed briefly in
Appendix B and in more detail (as concerns costs and impacts) in RHO-RE-5T-30 P (Rockwell
1985a).

3.1.4.23 Comment:

A reviewer requested the basis for the decision that only 12 tanks for existing tank
waste required passive heat removal pipes in the in-place stabilization and dispesal alterna-
tive., Also, és there is no plan to separate out strontium and cesium from future fank
wastes, concern was raised about management of heat to prevent potential accidents dur1ng
interim storage (Letter Number: 215). :

Response:

Only 12 éingTe-she11 tanks contain enough heat-ﬁroducing cesium or strontium to require
delaying installation of barriers in order to keep tank concrete temperatures at an accept-
able level. This level is set to prevent rapid degradation of the tanks. Deferral of bar-
rier installation until the year 2030 would allow time for enough radicactive decay s0 that
only one tank would require heat dissipation pipes. This tank would be an obvious cahdidate
for retrieval in partial-leave/partial-retrieve options for S$5T wastes because of its high
heat content. This possibility will be evaluated in future studies. See A.3.1.2 of
RHO-RE-ST-30 P (Rockwell 1985} for further discussion. '
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The interim {short-term) management of high-heat waste from future processing is a site-
operations rather than a waste disposal issue.

3.1.4.24 Comment:

A reviewer requested information on the tanks, dates of “liquid intrusion" episodes, and
volumes of "liquid intrusion” into single-shell tanks at the Hanford Site, as discussed by
Catlin (1980, p. 68}, and also wanted to know whether this resulted in ieaching of waste
(Letter Number: 174). ' :

Response:

Catlin (1980) contains information regarding total volumes and number of tanks. Spe-

- cific records of intrusion episodes are available in the pubiic reading room of the Federal
Building in Richland, Washington. Those episodes are documented as Occurrence Reports and
Deviation Reports. . The incidents did not involve large velumes of 11quid (often only a cou-
ple of gallons), so no additional Teaching of waste from SSTs is expected.

3.1.4.25 Comment:

Reviewers wanted to know how DOE determined that adding gravel to single-shell tanks
with the remaining tank solids will be a suftable method to 1imit future subsidence. The
reviewers felt that consideration should be given to in situ stabilization techniques that
meet or exceed the requirements for Class C wastes. One reviewer suggested that clay or
gravel should be tested as well as rock fi11 (Letter Numbers: 71, 110, 223).

Response:

The suitability of gravels as dome Fill material is the subject of a dome fill technol- .
ogy development program. The physical and chemical stability of fill will be tested using
synthetic and actual wastes to provide assurance that subsidence would not lead to barrier
failure. The NRC requirement for a free-standing monolithic fi1l1 does not mean that such
fi11s will necessarily be'suitable for single-shell tank fill. As the waste will still be
near surface, it could be removed, if necessary, by a remote mechanical system (similar to
the eguipment discussed for removing hard saltcake).

The plans for dome—fi]T'technoTogy development include testing of several materials,
among them varfous fgneous and metamorphic rocks. Testing of clays and sand has been consid-
ered fn the past. Testing of igneous and metamorphic sands is planned. The dome-fill tech- )
nical issue is addressed in the September 1986 Interim Hanford Waste Management Technd]ogy
Plan, Section SST-6, "Dome Fi11" (DOE 1986e). ' '

3.1.4.26 Comment:

A number of reviewers were concerned about contam{nated soil resulting from earlier
single-shell tank (SS8T) leaks. Such soit would be left near surface in all alternatives.
The effectiveness of the proposed barrier to pbevent'migration of the contaminants in this
s0il was one concern, Laboratory data were requested, to confirm that the contaminated soil
under the SSTs was not transuranic waste as stated in Section 3.2.5 of this EIS and that it
was non-hazardous. More recent data concerning volume of projected leaks, actual field daté'
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and assumed accuracy were requested, as was information about the presence of eorganics in the
material tnat leaked, the potential explosiveness of the leaked material, and the amount of
leaked material that reached groundwater (Letter Numbers: 41,'171, 174, 189, 215, 223,
Hearing Number: B542). ‘ '

Response:

Removal of the concrete tanks and underlying contaminated soil is discussed in Sec-
tion 3.3.6 of the draft EIS. Major increases in cost and worker exposure would be incurred
for a very small increase in total protection to the environment and public. An extensive
barrier-testing program {Adams and Wing 1987} is under way to determine the effectiveness of
the barriers in preventing nuclide and chemical wigration, This work will be completed and
released to the public before final decisions are made relating tb disposal of any single-
shell tank waste. '

In Appendix V, Section V.7, Figures V.21 through V.23 present 1973 and 1978 data for
241-T-106 tank leak, which was the largest single tank leak at the Hanford Site. In addi-
tion, evé]uation of the contaminated soils under the tanks has been initiated under the Com-
prehensive Environmentai Response, Compensation and Liability Act (CERCLA} of 1980 and wil?
take into account that organic compounds were most.likely present in some leaks. Results of
this evaluation should confirm whether or not any of the contaminated soil may exceed 100 nCi
TRU/g. - ' a

The material that has Teaked out has no explosive potential. Environmental monitoring
has not provided evidence to indicate that any Teaked material from single-shell tanks has

reached groundwater.,
3.1.4.27 Comment:

With reference to Isaacson and Gasper (1981}, a reviewer suggesfed that the unreliable
tank leak assessment methods utilized for single-shell tanks do not provide conc]usﬁve evi-.
dence to support that draft EIS statement that there are no data to suggest that signifitant :
releases from the solid waste form are currently occurring (Letter Number: 215).

Response: -
Isaacson and Gasper {1981) proposed adding extra drywells to the present drywell system

© to improve the sensitivity of the system. The present monitoring methods have detected leaks

in the liduid-filled sinQ]efshe11 tanks and also have detected one or more leaks of residual
1iquid from isolated tanks. The modeling assumption that the vapor cycle will provide a con-
stant supply of water to the solid wastes in the SSTs is deemed to be a very conservative
assumptioh.

3.1.4.28 Comment:

Reviewers wanted to know whether any double-shell tank leaks have been discovered.
Another reviewer cautioned against reliance on the fact that none have leaked, since single-
shell tanks did not leak initialiy either (Letter Numbers: 151, 22%, Hearing Mumbers: B57,
621).
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Response:

To date, no Teaks from double-shell tanks at the Hanford Site have been found. Constant
monitoring and surveiliance of the tanks have not detected amy release of radioactive mate-
rial to any double-shell tank annulus or to the environment.

3.1.4.29 Comment:

Reviewers requested information on the inactive single-shell tanks and active or inac-
tive double-shell tanks, specifically: 1) the date each tank was constructed; 2) the dates
each tank received wastes; 3) the facilities from which the wastes discharged to each tank
originated; 4) the inventory of organic and inorganic chemicals in each tank; 5) the inven-
tory of heavy metals in each tank;- 6) the inventory of radionuciides in each tank; 7} whether
the tank is known to have leaked or is suspeﬁted of having leaked; 8) whether or not the tank
has been "blanked off" so that pumping or siuicing is no Tonger possible without retrofit-
ting; 9) whether the waste in the tank has been reclassified as anything other than "high-
level" and, if so, the reasons for such reclassification; 10) the waste types, by volume, in
each tank (i.e., drainable fluid versus salt cake and sludge); 11) whether the tank'currently'
recefves self-boiling wastes (Letter Numbers: 174, 233},

Response:

The inactive single-shell tanks are underground storage tanks which are reinforced con-
crete with carbon steel 1iners on the bottoms and sides. The 149 SSTs, ranging in capacity
from 210 to 3,800 m3,'were censtructed between 1944 and 1964. The tanks received'waste from
1944 until 1980. The waste streams originated from processing facitities, as well as tank-
to-tank transfers. Inventories of waste components by tank farm are found in RHO-RE-ST-30 P
(Rockwell 1985, pp. 2-15 through 2-16). A tank characterization program has been implemented
to characterize the radionucTide and hazardous waste constituents stored in SSTs. Some SSTs
that have leaked are discussed by ERDA (1975, III.2-2 through [11.2-7), More detailed infor-
mation i3 given by Catlin (1980). Numerous SSTs (approximately 80 to date) have been
"interim isolated.” which means that the the work required to minimize the addition of 1ig-
uids into an inactive storage tank, process vault, sump, catch tank or diversion box (such as
"hlanking off" 1ines leading to the tanks) is completed. The waste classification issue is
discussed earlier in this section.

There are presently no inactive DSTs on the Hanford Site. Twenty-efght DSTs, each with
a volume of 3,800 m3 tok4,300 m3, were constructed between 1970 and 1986. Wastes from oper-
ating facilities, N Reactor, and tank-to-tank transfers have been received since 1971. Chem-
ical and_fadionuc1ide inventories of waste types stored in DSTs are discussed:in both
RHO-RE-ST-30 P (Rockwell 1985, pp. 2-12, 2-17, 2-19} and this EIS (Appendices A and P). Spe-
¢ific inventories are calculated on a tank-by-tank basis as needed for technology develop-
ment, such as determining feed compositioen for the vitrification facility. Presently, the

DSTs in the AZ tank farm\éng receiving the "self-boiling" wastes.
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3.1.4.3¢ Comment:

Several reviewers supported geologic disposal over in-place disposal of single-shell and
doubTe-shell tank (SST and DST) wastes. Licensing of the disposal of all tank wastes by the
Nuclear Regulatory Commission (whether it is disposed of in place or in a repository) was
felt necessary to ensure safety. Several of the reviewers recognized that decisions specific
to single-shell tank waste cannot be made at this time as more research and development and
characterization is needed first. Some reviewers did not wish to see this take longer than 5
to 7 yearé to close these issues, however {Letter Numbers: 4, 174, 192, 215, 217, 219).

Reséonse:

These spacific comments were considered in the development of the preferred alternative.
The DOE proposes:that geologic disposal of the high-level waste fraction of DST waste should
proceed and agrees that additional development and evaluation is needed before a final
decision on S$$T waste is made. The development and evaluation program {s being expanded to
include examination of alternatives for retrieving and processing S5T wastes. Although the
DOE views this activity as having high priority; the Tength. of time necessary to close on the
SST waste issue will depend on funding and results as they develop.

'3.1.4.31 Comment:

One reviewer noted that the draft EIS states that the contents of single-shell tanks
{metal compounds) reduce the efficiency .of waste loading in borosilicate glass. However, the
reviewer felt that there is no justification for this statement, that references are lacking,
and that the EIS should state the specifics regarding quantification of "reduced" efficiency
and costs involved (Letter Number: . 215),

Response:

Much of the single-shell tank waste was generated from earlier processing methods {bis-
muth phosphate, REDOX(a)) that were less efficient than the present fjutonium and URanjum
EXtraction (PUREX) process. Thus, there are more tons of inert chemicals per ton of radio-
nuclides, Scme of these chemicals affect the quality of glass, so they must be kept at Tow
concentrations. This necessitates a lower-concentration feed to the glass meiter, thus
requiring more glass canisters per unit volume of waste. 'As the cost per canister going to a
repository is now about $200,000 (and is Tikely to go higher), every effort will be made in
the pre-processing steps to ensure maximum waste-Toading efficiency.

3.1.4.32 Comment:

Reviewers were concerned about the existence of toxic chemicals and possible explosions.
One requested further description concerning the postulated presence of ferrocyanide precipi-
tates. Another reviewer inquired about possible explosions occurring during tank-drying
activities in tanks containing ofganic compounds and certain heat-sensitive inorganic saits
{Letter Numbers: 103, 157, 215, 223, 242), :

{a) REDuction/OXidation process, with solvent extraction.
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Resgonse:

The DOE recognizes the need for chemical characterization of single-shell tank waste,
and has preliminary data regarding that issue (Adams, Jensen, and Schulz 1986). Ferrocyanide
compounds were used during earlier processing campaigns and therefore do exist in some of the
58Ts. Although a Pacific Northwest Laboratory study concluded that the concentrations are’
such that an explosion would be very unlikely, it was evaluated as an upper—bound_accident.

The presence of organics and other chemicals sensitive to heat will be evaluated in any
studies of techniques to be used for drying tanks before disposal action is implemented.

3.1.4.33 Comment:

One reviewer noted the need for clarification regarding disposition of single-~shell
tanks; would the tanks themselves, or just the tank contents, be retrieved for permanent dis-
posal? Another reviewer asked what would be done with the single-shell and double-shell
tanks after thay had been emptied. Reviewefs also expresséd concern about the in-place per-
manent disposai of wastes in double-shell tanks. One reviewer noted that although DOE also
suggests that it may use these tanks for disposal of grouted high-level Waste, DOE does not
address any potential Tong-term outcomes of tank failure, decay, or leakage, which "is of
particular concern should the DOE decide to reuse the tanks for permanent disposal" (Letter
Numbers: 147, 171, 178, 217, 219).

Response:

Emptied tanks will be back-filled with gravel, or possibly used to dispose of low-level
waste grout, and barriers will be placed over them. The EIS has beer revised to avoid the
confusion regarding “retrieval of certain high-activity tanks.®

In any disposal alternative waste Teft in tanks would not be in liquid form and hence

would not leak in the usual sense. The tanks themselves are not considered to function in

the anaiyses; therefore, the residuals (0.05% of contents for double-shel]l tank waste and 5%
maximum for single-shell tank waste) are assumed to migrate. Both the cases with an effec-
tive barrier and those without a barrier are analyzed:; therefore, the risks are presented in
this EIS. {Also see Comment 3.1.4.8;)

3.1.4.34 Comment:

A reviewer wanted to know what program of in-tank immobilization is referred to in Sec-
tion 3.1.7 of the draft EIS: past, present or future {Letter Number: 243-EPA).

Resgonse:

The immgbilization refers to ongoing saltwell pumping.and conversion of single-shell
tank waste to solidified studge and salt cake (see Appendix A of the EIS).
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3.1.4.35 Comment:

There are. data which show that releases have occurred from the single-shell tanks and
that proper backfiiling of these tanks will provide for structural stability only. Backfili-
ing will not significantly inhibit water infiltration or radionuclide release {Letter Num-
bers: 71, 217, 239-NRC). :

Resgoﬁse:

The matn purpose of the backfill material is to provide for structural stabitity to
inhibit subsidence and is not intended to significantly inhibit infiltration of water or
radionuciide release, A saltwell pumping program is ongoing to remove liquid from the
single-shell-tank to mitigate future possible radionuclide releases. The Barrier Devalopment
Program (Adams'and Wing 1387} includes a design of a protective barrier which will inhibit
water infiltration into the waste. A part of future development and evaluation activities
for disposal of single-shell-tank waste will inyo]ve evaluation of fi1l material to enhance

immobilization of residual waste.
3.1.4.36 Comment:

One reviewer noted that Section 3.3.4.1 mentions the potentia] for release of ?adioacf
tive particulate matter as a result of the collapse of tank domes. The reviewer asked what
effect dome collapse would have on settlement and failure of the protective barrier (letter

Number: 223).

Response:

Section 3.3.4.1 deals with the no disposal action alternative in which there.are.no bar-
riers placed over wastes. In the other alternatives the tanks are filled with gravel or
other material to prevent tank dome collapse.

3.1.4.37 Comment:

Reviewers expressed that it is apparent that more emphasis 15 piaced on the protection
of thé SSTs than on their contents. This violates the NWPA, which places primary containment
focus on the geo1og{c surrodndings and assumes that containers will be compromised or Tost
after some conservative time period (Letter Numbers: 217, 223),

Response: _

If it appeared that more emphasis was placed on protection of the 58Ts than on their
contents, it was inadvertent; the need, in any of the alternatives, is to protect the waste
contents rather than the tanks themselves. On the other hand, that which would protect the
tanks was taken as also preventing the loss of contents from the tanks. '

Regarding the comparison between deep geologic disposal and near-surface -disposal with
barriers, the intent was toc present the impacts that might arise during and following dis-
posal by these means. Thus, the EIS presented the deep geologic case for SST wastes and also
presented the near-surface disposal case which must be evaluated, since it 15 a reasonable
alternative, particularly in light of the potential impacts of retrieving and processing 35T
waste. Most would share the view that “deeper is safer,"
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The purpose of grout is to contain the nuclides while being put in place.

That grout

has resistance to leaching is an added advantage; however, this aspect requires further
development and evaluation. In the presence of a fully functioning protective barrier.there

would be Tittle or no water available with which to leach nuclides and less re]fance would be

placed on the grout form.

Also, a tank filled with grout (or other material, initially in a liquid or slurry form,
that would set-up without significant shrinkage) would probably represent the optimum in’

subsidence protection, since the maximum fi1l could be achieved.

The use of grout or grout-

gravel mixes to fill empty tanks is also due for further development, evaluation, and

documentation.

3.1,4.38 Comment :

Additional characterization of wastes in the sing!e-éﬁe11 tanks will be necessary to

provide mere detajled infermation about waste inventories.

reprocessing operations {Letter Number:

Response:

The DOE agrees; further characterization of the tank wastes is planned.

239-NRC).

The reviewer also.recommended -
that the wastes also be characterized to the extent practicable, by their sources- in fuel

Howevear, iden- .

tifying the single-shell tank wastes by their source in the reprocessing operation cannot be -

done, due to the extensive mixing in the past.

The DOE will compare tank characterization

data to the applicable high-level waste definition prior to disposal decisions.

3.1.5 Low-Level Waste

3.1.5.1 Comment:

A number of reviewers expressed concern regarding Tow-level wastes, and often specif-

ically insisted that low-level wastes be addressed in the final EIS. Another reviewer saw no

objection to the burial of low-level waste at Hanford.

Response:
- See comment 2.3.1.13,

3.1,5.2 Comment:

" Reviewers expressed concern about the practice of using cribs for radioactive 1iquid

waste disposal.

‘Response:

See comment 2.2.10.

3u1.5.3 Comment:

Reviewers requested informatior regarding the removal and/or stabilization of Tow-level

contaminated soil (Letter Number:

223).
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Resgonse:

There is currently no plan to remove anyllow-1evé1 cantaminated soil. The action plan
for management of these contaminated 5011 sites is discussed in the Interim Hanford Waste
Management Plan (DOE 1986d). (Also see Comments 2.2.10 and 2.3. 13.)

' 3.1.5.4 Comment:

A reviewer requested information on active Tiquid waste disposal sites (Leiter Number:
174). ' B

Response:
The active Tiquid waste disposal sites are all low-level waste sites, and as such are

outside the scope of the draft EIS. Data regarding liquid low-level wastes may be found in
the documents RHO-HS-SR-84-10 4Q P and RHO-HS-SR-85-3 4Q Liq P (Aldrich 1985, 1986),

3.1,5.5 Comment:

Reviewers_expreésed concern regarding the amount of plutonium that would remain on site
because Tow-level waste sites would not be reclaimed {Letter Numbers: .103, 230).

Response:

ApproximateTy'30 kg of plutonium are estimated to be in low-Tevel waste sites at the
Hanford Site. " The sum of the quantities cited in BNWL-1701 and BNWL-1779 (Soehnlein 1972,
1974) is about 290 kg of plutonium discharged to ground in the 200 areas through 1371, Con-
cern for the amount of plutonium in one trench prompted mining and removal of about 53 kg
plutonium from that site between 1976 and 1978, The 190 kg cited in Appendix A, plus 58 kg
removed in 1976 through 1978, plus the 30 kg that may remain in low-level waste sites, is
then in rough agreement with the 290 kg cited above.

3.1.5.6 Comment

A reviewer requested the following information on actlve and inactive 11qu1d d1sposa1
sites: 1) the depth to the water table beneath each site, 2) the proximity of the nearest
monitoring well, 3) the frequency with which the well is monftored, 4} whether the well is
co-monitored with the State of Washington, and 5) whether the well meets Env1ronmenta1 Pro-
tection Agency (EPA) and State of Washington specifications.

The reviewer also requested: 6) the date of the most recent sample from each monitoring
well, 7) a comparison of the sample results of specific radfonuclides present to the applica-
ble EPA drinking-water standards, 8) a compariéon of sample results for specific chemica1s
present to EPA dr1nk1ngdwater standards, 9) whether the well has been sampled Tor potent1a11y
hazardous organic constituents and, if so, a compar1son of resuits to the app11cab1e EPA
drinking-water standard (Letter Number: 174).

Response: _
1) As-stated on p. 4.16 of the draft EIS, "The water table, representing the upper Timit
of the unconfined aquifer, ranges from 56 to 100 m beneath the ground surface in the
200 Areas...." A generalized east-west cross section of sediments. beneath the Hanford Site
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(draft LIS, p. 4.7, Figure 4.3) allows an estimate of the general éebth to the water table
across the Site. Depths to groundwater for the tank farms are given in Table A.2. 2} The
monitoring wells and genéral locations are described in Law and Schatz (1986). 3) Rockwell
{1985¢c) provides the latest analytical data from the sampling of monitoring wells, which are.
sampled monthly, quarterly, or semi-annually, depending upon the history of the site. 4) The
wells are not co-monitored with the State of Washington, although the information is accessi-
ble to the State. 5) A1l wells drilled after 1976 conform to applicable standards. An ongo-
ing program is wodifying any existing wells that do not conform. &) Available monitoring
data may be found in Law and Schatz (1986). Existing documentation does not directly compare
analytical results with EPA standards. 7-9) Since groundwater at Hanford is rot a community
drinking water system to which the EPA standards apply and since groundwater monitoring
results are not a forecast of environmental impacts associated with permanent disposal,
including such comparisons in this EIS is believed to be unwarranted.

3.1.5.7 Comment:

A reviewer suggested that the total number of cribs and French drains and a map showing
their Tocation should be provided in Appendix V (Letter Number: 243-EPA).

Response:

Appendix V was intended to present monitoring experience and used specific facilities
and events to that end. Additional information on cribs and French drains and their location

¢ may be found in Table II.1-C-3 and Figures II,1-(-1,2 of the final EIS on Waste Management

Operations, Hanford Reservation (ERDA 1975),
 3,1.5.8 Comment: '

One reviewar noted that the use of cardboard boxes for disposal of LLW should be discon-
tinued {Letter Number: 233),

Response!:

Disposal of Tow-level waste is outside the scope of this EIS. However, the yse of card-
board boxes is practical for disposal of wastes such as sTightly contaminated 1abaratory
glassware for which no container is prescribed or necessary. The cardboard box is merely
something n which to contain-the waste in transit. ATthough useful for such wastes; the -
potential for sybsidence of a burial ground must be taken into account in the event of decay
of partiaily filled boxes of compressible waste.

3.1.6 Hazardous Chemicais

3.1.6.1 Commeﬁt:

A number of reviewers commented that the draft EIS inadequately addressed hazardous
chemical constituents of the defense waste. Some of the reviewers felt that DOE should com-
ply with hazardous waste regulations. They asked for additional information about the chemi-
ca) inventories, about the fate of chemicals in the disposed-of wastes, about potential-risks
and health effects, and about the effect of chemicals on the transport of radioactivity
through the environment. One reviewer commented that the impact of spilils or improper
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disposal of solvents and petroleum products should be assessed and groundwater samples should
be analyzed for such compounds, and aiso fequested a discussion of the fate of contaminants
in lab wastes {Letter Mumbers: 5-DOI, 12, 13, 44, 53, 57, 71, 103, 111, 116, 141, 147, 155,
170, 171, 177, 184, 187, 192, 201, 208, 214, 215, 217; 219, 223, 231, 233, 234, 240, 243-
EPA, Hearing Numbers: 412, 440). '

Response:

An analysis of health effects parallel to that for radionuclides but for toxic chemicals
was not done. The impact of several selected chemicals in the form of comparisons of their
concentrations in groundwater to drinking water.standards was presented in Section 3.4.2.

Heretofore, the principal emphasis on environmental impacts at the Hanford Site has been
on radioactive components of waste. Emphasis has reéent1y shifted to recognize the potent1a1
for impacts from chemicals as a whole. The DOE recognizes that additional discussion of haz-
ardous chemical wastes will be necessary for determining compliance with appliicable provi-
sions of the Resource Conservation and Recovery Act (RCRA), the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) and other applicable regu1ations;_ While
there are relatively accurate data on the total amount of organic and inorganic chemicals
used in fuel reprocessing, data on the present distribution of these inventories in specific
tanks and transuranic waste sites are limited, Also, there are Tew specific data on the
transport of chemicals in Hanford soils or their ability to change the transport of radio-
nuclides in the environment. On the basis of availabie data,. impacts from principal scurces
of chemicals, notably single-shell tanks, are addressed briefly in Section 3.4.6. The DOE
will be conducting additional waste characterization, waste site sampling and chemical trans-
port research to permit improved assessment of potential environmental impacts of hazardous
chemicals, '

The DOE will continue to work with EPA and appropriate state agencies to establish a
mutualiy acceptable method of disposing of hazardous chemical wastes. Hanford defense wastes
that are sent to a geologic repository for disposal will be subject to the applicable reposi-

'tory acceptance criteria {either at the Waste lsolation Pilot Plant, WIPP, for the TRU waste

or the NRC-licensed commercial repository) and repository performance standards of EPA

(40 CFR 191). Grouted Tow-activity waste fractions from high-level waste processing and non-
TRU wastes resulting from sorting stored TRU waste will meet the applicable requirementé of
RCRA (see Chapter 6). The DOE has initiated an evaluation of waste disposal sites which were
inactive before November 1980 as required by CERCLA (see Chapter 6).

In 1985 and 1986, DOE initiated additional groundwater monitoring for hazardous chemi-
cals around active hazardous chemical waste disposal sites and elsewhere on the Hanford Site.
Additionally, detailed characterization of the defense wastes is under way. Preliminary data
regarding organics, radionuciides, and hazardolis chemicals are available in RHO-RE-ST-30
ADD P (Rockwell 1987). Spent solvents, petroleum products and lab wastes are not associated
with high-Tevel, transuranic and tank wastes and are outside the scope of the EIS.
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3.1.6.2 Comment:

Regardihg Appendix U, a reviewer stated that the cadmium and fiuoride equilibrium con-
centrations could not be verified with the references cited {Letter Number: 223).-

Response:
Incorrect references were provided. They have been revised in the final EIS text in
response to the comment.

3.1.6.3 Comment:

A reviewer noted that on Page 3.5 of the draft EIS it was stated that among other things
chemicals of interest were Tisted in Table 3.1; however, no chemicals were listed in
Tabie 3,1. In addition the reviewer asked the following:

What are the total number of sites, area, volume, mass and quantities of radiocactive
materials and chemicals of interest for Tow-Tevel waste at the Hanford Site? What are. the
chemicals of interest and their quantities for the six waste classes described in the draft
EIS? What are the health concerns associated with each chemical of interest? (Letter Number:
223). ' ' ' ' '

Response:
“Chemicals are not presented in Table 3.1 but are included in Appendix A. The reference

to chemicals of interest has been.removed from the description of Table 3.1.

As stated in the draft EIS Jow-level wastes are outside the scope of this EIS. Names
and quantities of the principal chemicals of interest for existing and future tank waste were

-given in Appendix A, The encapsulated waste consists of strontium fluoride and cesium chlo-

ride. The chemical forms of waste in the saveral TRU categories are presently not well

‘defined; additional characterization fs required. An. indication of possible movement of

selected chemicals to groundwater.and-théir relationship to drinking water standards was pre-
sented in Section 3.4.2 of the draft EIS.

Additional tharacterization of the potential impact of chemicals requires improved know-
Tedge of chemical inventories, leach rates from various waste forms, and transport in the
vadose zone io groundwater which information is expected to be obtained duhing the
development and evaluation period, Absence of detailed information on chemicals is not seen

-as an impediment to seléction of strategies for waste disposal.

3.1.7 Future Waste
3.1.7.1 Comment:

Most of the rgviewars that addressed disposal of future waste and many testifying at the
public. hearings urged that no future waste be generated. Some said that the best way to
ansure that was to shut down the N Reatier and other processing facilities.

Response:

See comment number 2.5,6,
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3,1.7.2 Comment:

One reviewer pointed to the need to identify future wastes and associated impacts fram
these wastes. Another reviewer noted that.the startup time for the Process Facility Moedifi-
cation (PFM) was scheduled for 1993, with a 20-year operating lifetime that extended PUREX/
PFM operations to the year 2013. The reviewer felit that there was a discrepancy between the
schedule reported in the draft EIS and the actual schedule. The final EIS should address
impacts from future wastes (Letter Mumbers: 215, 216, 217).

Response:

The draft and final EIS both address anticipated impacts from future wastes. See the
final EIS, Section 3.2.2, for the expected operating schedule. See also Section 3.4.3, "Com-
parison Among Alternatives of Key Impacts from Future Tank Waste and Newly Generated TRU o

Waste."
3.1.7.3 Comment:

A reviewer noted that 12,000 t of N'Reactor fuel are expected to be produced'by_the year
1995, and that an additional 20,000 t are estimated beyond 1995 for“potentia1 defense needs.
The reviewer felt that impacts from the possible range of future defense waste need to be .
addressed in the final EIS, including the potential use of the current or recycled stockpile
of plutonium, because the total volume of defense and commercial waste is expected to deter-
mine the need for the second geologic repository (Letter Number: 223),

Response:

The impacts of additional 20,000-t PUREX”prccessing campaigns can be determined from
material provided in. Section 3.4.3 of the draft EIS. Since the additional campaigns are not
fixed, they are not included in the amount that would be disposed of in a commercial reposi-
tory. It is also 1ikely that a second repository will be readdressed before the end of this
century. Nevertheless, each 12,000-t campaign, because of lower reactor exposure and removal
of uranium and plutonium, is equivalent to less than about 500 t of commercial spent fuel.
Hence a 20,000 t PUREX processing campaign wouid amount to less than 1000 t commercial equiv-
alent and could thus likely be accommodated in the first 70,000-t repository as well.

3.1.7.4 Comment:

A reviewer inguired whether the.protess of removing additional transuranics from clad-
ding waste before neutralization had already'beguh, since the draft EIS indicated that this
was to begin in 1985 (Letter Number: 223). :

Response:

Additional TRU is presently being removed from newly generated cladding waste. A change
in the RHO-RE-ST-30 P engineering support document, Section 2.6.3.1, para. 5 (Rockwell 1985},
resylted in the revision shown in the final EIS, Section 3.2.2.
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3.1.7.5 Comment:

A reviewer observed that there is not enough space 'in the doubie-shell tanks to contain
the projected waste. Although the draft EIS indicated that there would be a reduction in
waste volume, there was no description of how this would be accomplished. or what the impacts
would be. If was noted that waste is hot addressed beyond the year 1995 (Letter Number:
230). ' '

Response:

Future tank wastes and their treatment for processing through 1995 are discussed in
detail in Appendix A (Section A.2)}. Enough volume in tank storage will be available, as dis-
cussed in Section A.2.3. Tank storage for campaigns beyond 1995, if required, has not been
addressed; the amount needed would depend on whether final disposal actions had'begun. How-
ever, Section 3.2.2 of both the draft and final EIS addresses.extended operations of produc-
tion activities. '

3.1.7.6 - Comment:

Two reviewers requested that the final EIS discuss impact of the proposed process change
on future waste disposal programs {letter Numbers: 215, 217).

Response:

The comments refer to the Process Facility Modifications (PFM) project which, if insti-
tuted, would eliminate some of the cladding removal waste discussed in the draft FIS. A
reduction in waste volume maintains the bounding analyses provided in the draft EIS. -Addi-

tional documentation, the draft PFM-EIS (DOE 1986a), discusses impacts related to the PFM,

all of which are bounded by the EIS. No adverse impacts related to the environment are
anticipated should the PFM project be instituted.

3.1.8 Facilities and Processes

3.1.8.1 Comment:

Reviewers expressed concern regarding the level of grout techno]ogy for disposal of
wastes. Comments covered performance, formulation development, actual testing, relevant doc-
umentation and regulatory compliance (Letter Numbers: 46, 71, 110, 170, 223, 231, 234, 242),

Response:
Before implementation of grout in the dispesal of waste, extensive development and

evaluation efforts will be conducted to verify the suitability of the grout as a disposal
medium. Studies will include formulation development, leachability studies, durability

'(physiéa] and mechanical testing} and long-term performance assessment, including reguliatory

compliance analyses for all constituents. Documentation supporting the acceptability of any

grouted waste form will be published before the disposal of any waste stream within the scope
of this EIS. The DOE will also continue to work with the State of Washington and the EPA to

ensure that disposal of the grouted waste is in compliance with applicable state and federal

regulations.
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3.1.8.2 Comment:

A reviewer suggested that grout and vitrification technologies be discussed in the EIS
(Letter Number: 57). '

Response:

The technologies are discussed in Chapter 3 of the EIS, with specific appendices dedi-
cated to discussions of both grout (Appendix D) and the vitrification facility (Appendix C}.
Waste forms resulting from these processes were assessed in the EIS regarding their capabil-
ity to protect the environment.

3.1.8.3 Comment:

A reviewer noted that'performance testing on 9rout_shod1d have been described in the
draft EIS (Letter Number: 171).

Response:

Performance testing on grout formulations to be used in implementing the waste disposal
alternatives has not been done. -Before implementation of grout in the disposal of waste,
extensive'deve]opmgnt and evaluation efforts will be conducted to #erify the suitability of
the grout as a disposal medium. ' ‘ '

3.1.8.4 Comment:
A reviewer pointed out that in Appendix D, a cited reference df@ not de1ineate'contents

of a "typical" grout ﬁixture (Letter Number: 223).

Response:

"Typical® was meant to indicate materials utilized in the normal grout formulation such
as fly ash, cement, etc, It was not intended that this reference would cover “typical™ grout
mixes containing radioactive waste. References regarding radioactive grout have been added

“to Appendix D (Schulz et al. 1980; Tallent et al. 1986).

3.1.8.5_ Comment :

A reviewer questioned the stability of grout when subjected to high tenperatubes and the
ability of the grout to incorporate the waste. The reviewer also wondered about the inacces-

gible horizonta]_cdnnections between tanks which would not be filled with grout in the

in-place stabilization and disposal alternative (Letter Number: 215},

Response: &

Technology and formulation development for grouted wastes are ongoing, and a proven,
acceptable waste formulation(s} will be documented before disposal. Long-term temperature
1imits for grout are presently set at less than 90°C based on laboratory tests of grout. dura-
bitity at elevated temperatures; grout formulations will be established so that this value is
not exceeded. -Residual contamination in transfer lines will be minimized by flushing after
use, leaving low=potential doses and impacts from the transfer lines themseives. '
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3.1.8.6 Comment:

Reviewers commented on the proposed immobilization of complexed-concentrate waste in
grout. If, for any reason, strontium and/or cesium are not fully removed; the Tifetime of
the grout will decrease greatly. Additional problems arise with the release of-strontiym—QD
to the environment (Letter Numbers: 171, 177).

Response:

No specific, published data are currently available concerning formulation, bretréat-
ment, or disposal of complexed concentrate waste. The grout program is cognizant of the
potential adverse effects of high temperatures on the curing and long-term integrity of a
grout monolith. As a result, the development and evaluation program will include studies to
demonstrate and qualify effects on long-~term performance of chemical and/or radionuclide
loading for each type of grouted waste before disposal. These studies will ultimately gener-
ate waste stream specifications detatling the maximum permissible chemical and/or radio- -
‘nuclide loading. concentrations. '

L .

3.1.8.7 Comment:
L= A reviewer expressed concern regarding safety of grout immobilization if the climateé
- becomes 10% wetter (Letter Number: 177). '
i - Response: ' '
s . Grouted waste was analyzed in parallel with all other wastes. The climate was modeled
e to vary such that recharge of precipitation increased by a factor of 10. The level of cli-
" mate change would be required to cause such additional recharge is not known because of.’
P, . competing influence from increased vegetation with additional precipitation..

3.1.8.8 Comment:

A reviewer commented that under any of the three waste disposal options, at 1east:$0mé
wastes will be stabilized in place in the old tanks, but there is no mention of studies of
either in-place transformation of the wastes to a more stable form, or to any physical method
£ {i.e., grouting} of jsolating or further stabilizing the wastes in the tanks. The. reviewer

asked whether any such studies were done and whether such techniques would be safer [Letter
Number: 171j. ' ;

Response:

it is not intended that waste would be stabilized in place in single-shell tanks in the
geologic alternative., There, it is intended that all waste would be retrieved, but there is
a practical limit to how much can be removed. In order to assess impacts of the alternative,
it was assumed that up to 5% of the single-shell tank waste would probably not be remdved.. .
In practice, if more could be removed it would be. - Changing waste form of the residual waste
in the tanks was not considered. In the in-place stabiltization and disposal alternative,
double-shell tank waste is removed and grouted; and it could be returned, ét least partially,
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to tanks. It might be possible to use the technique of in situ vitrification of some tank
wastes to change the waste form. Only in the latter case would one expect a significant
improvement in the potential for reduction in waste releases.

3.1.8.9 Comment:

Several reviewers commented that the waste should be vitrified, or "solidified" or
"glassified." However, one reviewer commented about the lack of experience with the proposed
grouting and vitrification plants, and noted that the kinds of accidents that could occur in
the operation of the plants have not been adequately considered. Reviewers alsoc noted that
it was inappropriate to develop a "preconceptual™ design based on the design technology of
the West Valley Demonstration Project {New York) and the Defense Waste Processing Facility
(Savannah River, South Carolina}. Another reviewer also pointed to the need for the grouting
and vitrification plants to receive prompt funding (Letter Numbers: . lﬁ, 29, 46, 53, 71, 113,
128, 148, 157, 167, 170, 171, 190, 192, 217, 242.- Hearing Number: 627).

Response:

As part of the actions anticipated under the preferred alternative and dependent upon
the final Record of Decision, the DOE expects to complete the design and construction .of the
Hanford Waste Vitrification Plant, to finalize fhe'g]aSS'and grout formulation and to deter-
mine leach rates to ensure that they will meet appropriate waste acceptance criteria. The
design, construction, and operation of waste management facilities will be in compliance with
all. applicable reqgulations. '

3.1.8.10 Comment:

Reviewers also noted that France has applied vitrification of waste, but the reviewers
disagreed on the success of the reported results, citing documentation that indicated that
glass was not a suitable waste form (Letter Numbers: 75, 110, 170).

Response:

An Eﬁg?ish transiation of the "Rapport du Groupe de Trava Sur la Geshon de Combustibles
Irradies," commonly known as the "Castaing Report” (Counseil Superieur de Ta Surete'
Nucleaire 1981) was again reviewed, but the statement alluded to by the reviewers was not
located in the report. A more complete reference would be needed to locate the stated con-
clusion. The following, however, was located: ’

“Thus the Group felt that final proof has not yet been offered that the three
types ¢, package, glass, cement and bitumen, considered in the definitive storage
plans, can henceforth be considered as of now irrevecably qualified for this pur-
pose" (page 25). :
This statement simpiy reflects the lack of qualification tests on waste products in geologic
environments and is also consistent with the need for additional -testing of potential

systems.

Taken as a whole, the "Castaing Report” is understood to support the selection of glass
(vitrification) for solidification of radioactive wastes. The following excerpts reflect
this view:
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"Witrification, which is successfully developed in France for more than twenty .
years, represents a good alternative for the management of high-level solutions in
the short and medium term, with the best safety quarantees {reduced volume, sim-
plified monitering, among others}. The qualification of the glasses for final
storage, which appears to be guaranteed for fission products, remains to be estab-
lished for long half-life emitters” {page 31)}.

“To the maximum possible extent, consideration should be given in the future
instailations to the constant improvements made in the vitrification ... tech-
nique, aimed at the maximum long-term stability of the glasses" (page 31).

"Development work should be comtinued on a method to concentrate the effluents
followed by vitrification of the alpha residues thus obtained" (page 44).

3.1.8.11 Comment:

A reviewer noted that borbsilicate glass was chosen over crystalline ceramic as the pre-
ferred waste form not because it 1is more stable, but because "process complexity, development
requirements, and programmatic costs would be less for borosilicate glass than cfystalTine
ceramic.” Another reviewer thought that further study of borosilicate glass propert1es was
warranted {Letter Numbers: 170 215}

Response:
Borositicate glass was selected in part because of the reasons given by the reviewers;
it was also selected because it was considered to have adequate stability for the soiidifica-

~ tion of the wastes. Theredare always better methods and techniques that can be imagined and

possibly developed; however, adequate materials need to be selected to allow the work to go
forward. This has been the position of the French as noted above, and they now have many
years of exper1ence in the solidification of thh -Tevel wastes.

3.1.8. 12 Comment

A reviewer commented that, on page 3,13 of the draft EIS, although the text states that
glass leachability is low and thermal stabitity high, the reference (DOE 1982z) refers to
them as "acceptabie" (Letier Number: 223),

Response:

Page B.1 of the reference describes desired properties for a waste form, For a preduct
to be "acceptable" it must exhibit all of the important properties to an acceptable degree.
This EIS. (Appendix €) Tists some of these properties to provide more information than simply
the word “"acceptable.” '

3.1.8.13 Comment:

Reviewers expressed pessimism about DOE's capability to vitrify waste in large quanti-
ties and to retrieve the waste after it 1is "bur1ed in the proposed repos1tony" {Letter Num-
bers: 3, 110). :

Response:

Vitrification is a proven technology, as demonstrated by the French (see comment number
3.1.8.10), The assumption that DOE intends to retrieve waste that has been disposed of is
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incorrect; there is no such intent. However, there is a "retrievable" requirement (for
50 years after c]osure) in the NRC 1icensing standard to ensure repository performance.

3.1.8.14 Comment:

A reviewer was concerned about the concentration of radionuclides that will be released
to the environment during the feed concentration, off gassing from the melter, and canister
cooling steps of the vitrification process (Letter Number: 170).

Response:

0ff gas from the melter is routed to a process off-gas treatment syétem. The process
off-gas system will remove condensibles, particulates, volatile radionuclides, and chemicals
from the melter off gas before the off gas is released to the facility ventilation exhaust
system. The system will decontaminate the melter off gas so that component concentrations at
the stack, foltowing fiitration in the facility exhaust system, will meet release require-
ments specified in DOE Order 5480,1B (DOE 1981a) for onsite and offsite releases. Condensate
collected from the proceés off-gas system will be recycled to the waste feed concentration
system and blended with incoming waste feed. Exhaust afr in the pretreatment stage areé and
in the canister storage area is also filtered through one or more sets of high-efficiency
particulate air (HEPA) filters befare being released to the atmosphere. -

Estimated annual radiological emissions during the operationa1 period are shown in’
Table C.9 of this £IS. Radiological emissions will not exceed guidelines established by the
DOE in DOE Order 5480.1B for release to uncontrolled areas.

Dose commitments to the maximally exposed individual in the general population from
routine operations of the Hanford Waste Vitrification Plant (HWVP) are presented in
Tables C.6 through C.8. All doses are within EPA limits given in 40 CFR 61,

3.1.8.15 Comment:

A reviewer wanted to know whether radiolytically produced gas causes problems in vitrf—’
fied waste (Letter Number: 171},

Response:

No prob]ems‘with rddio1ytica11y produced gas are anticipated in vitrified waste.” Mate-
rials in glass that could radiolytically produce gas, such as water, are in the parts-per-
billion range; and, as a consequence, the amount of gas that might be generated would cause
no pressure problems. :

3.1.8.16 Comment:

Reviewaré requested that the final EIS include a statement as to whether the final waste
package design for geologic disposal will need to be site-specific depending on the geochemi-
cal {and other) conditions of the selected repository {Letter Number: 147, 217).

Response:

The final waste package design wiil be site specific (és it will be for commercial fuel)
in that the design will meet the NRC's 10 CFR 60 and EPA's 40-CFR 191 requirements. The

3.1,48




ERa

Datz Base and Facilities: Facilities and Processes

following statement has been added to Section 3.3.1 of the final EIS: “Al1l defense waste to
be disposed of in a commercial repository will satisfy the same requirements as commercial
waste, including 10 CFR Part 60, 'Disposal of High-Level Wastes in Geologic Repositories,'
and 40 CFR Part 191, 'Environmental Radiation Protection Standards for Management and Dis-
posal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes,'™

3.1.8.17 Comment:

A reviewer questioned the conclusion that projected annual releases from the Waste -
Receiving and Processing (WRAP) facility were well below the Timits established by the DOE
for release in uncontrolled areas (Letter MNumber: 223),

Response:

As with all facilities discussed in the draft EIS, routine annual radiological releases
are given in Ci/year. Those data are coupled in calculations using facility ventilation
rates and volumes, decontamination factors, and dilution/travel distance to the Site bound-
ary, providing radionuclide cohCentrations at the Site boundary attributed to the facility.
Calculations uti]izing'fhose factors for the WRAP facility resulted in concentrations well
below the 1imits established in DOE Order 5480.1B (DOE 1981)‘.

3.1.8.18 Comment:

A reviewer noted that there is no vitrificatien project'for stabflizing contaminated
so0il sites. Another reviewer wanted to know why in situ vitrification was not considered in
the EIS {lLetter Numbers: 71, 217).

Rasponse:

In situ vitrification at present holds some promise in the area of producing enhanced
waste forms. It is expected to be particularly useful for unconsolidated wastes such. as the
TRU-contaminated soil sites. It is still in experimental stages and for that reason was not
included in the draft EIS.

3.1.8.19 Comment:

A reviewer noted that on page 1.13 the draft EIS states "There would be very little ...
treaiment of waste ..." The reviewer stated that "In-situ vitrification is treatment and has
been proposed for TRU sites" .and asked for c!afificatipn or definition Qf'“treatmént“ (Letter
Number: 223},

Response:

The statement on page 1.13 refers to the in-place stabilization and disposal alterna-
tive. Although in situ vitrification holds some promise for additional stabilization of
defense waste sites if needed, this EIS has not proposed or assessed the benefits or impacts
of this process or “treatment." "“Very Tittle treatment of waste" was meant to be fn_tompar{-
son to retrieval and processing into high-activity fractions that would be vitrified and a
low-activity fraction that would be disposed of in grout, as in the geoleogic disposal
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alternative. The preferred alternative provides for consideration, under development and
evaluation, of additional treatment for the waste classes for which final disposal ‘decisions
are being postponed.

3.1.8.20 Comment:

A reviewer recommended the following actions: a) fund vitrification and grout facili-~
ties, b) systematically clean single-shell tanks, c) remove all nuclear waste {may require
5 years' additional research}, d) fil11 empty single~-shell tanks with gravel and cover with
barrier, e) vitrify remaining waste, f) similarly process double-shell tank waste, g) monitor
waste movement and periodically (25 years) publicly evaluate situation, h) put all waste on
200 Area plateau, i) package waste such that it could be retrieved from geologic disposal,
J) similarly handle TRU waste, and k) do not rely on the Cofumbia River for dilution (Letter
Number: 217), '

Response:

The comment is basically supportive for geologic aiternative. In the geologic aiterna-
tive, waste would be removed from single-shell tanks, except for a small "heel" which would
remain in the tank and be disposed of in ptace. The preferred alternative calls for no imme-
diate decision on single-shell tank waste. These wastes will be further characterized and
evaluated before a disposal option is selected. Not all nuclear waste will be removed from
the Hanford Site under any alternative. This is discussed in Section 3.3.7, "Disposal-Alter-
natives Considered but Dismissed from Detailed Consideration." Waste sent to a geologic
repository will be packaged to meet the repository criteria. The intent behind a geologic
repdsitory is permanent disposal, not waste storage; however, there is a period of time that
a repository would be monitored before closure to provide for unforeseen problems. In the
geo1ogic disposal alternative, TRU waste is processed and sent to the Waste Isolation Pilot
Piant. The Columbia River will not be relied on for dilution of nuclear ﬁaste disposed of at
the Hanford Site. The purpoée of the engineered barrier and other engineered syétems is to
keep the waste that is left in place stationary in the ground for as 1bng as possible.

3.1.8.21 Comment:

Reviewers recommended actual testing, on some scale, of the Tranépartab]e Grout Facility
{TGF), the Waste Receiving and Processing facility, and in situ vitrification of TRU-
contaminated soils {lLetter Mumbers: 71, 217).

Response:

The Interim Hanford Waste Management Technology Pian (DOE-1986e) discusses plans for
testing the transportable grout equipment {(Technical Issue DST-7}, Waste Receiving And Proc-
essing facility (Technical Issue TRU-4), and in situ vitrification of transuranic- _
contaminated soils (Technical Issue CSS-4). Those tests would be conducted before finai
disposal operations. '
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3.1.8.22 Comment:

A reviewer commented on Section B.1l.2.1, Radionuclide Concentration for Geologic Dis-
posal, which discusses the buitding of a radionuclide concentration facility. The draft EIS
states that concentrations of liquids released to surface ponds would be Tower than the maxi-
mum permissibie concentration for releases to uncontrolled areas, except for tritium, which
would be within the 1imit for release to controlled areas. The reviewer felt that this is in
conflict with current written goals by Rockwaell Hanford Operations to reduce all Tiquid
effluent releasas to the drinking water standards (Letter Number: 223).

Response:

Presently there is no practicable alternative to the release of tritium to ground.
Three other processes are conceivable: fisotopic separation, dilution and evaporation (gase-
ous release). The method proposed was considered to -be the most reasonable choice, but fur-
ther review would be given during detailed desfgn if this alternative were selected for

impiementation.
3.1.8.23 Comment:

The draft EIS 1ists physical and mechanical properties upon which the grout's durability
depends and cites Young et al. (1982)., The cited reference, in contrast, addresses environ-

- mental factors affecting long-term stabilization of soil layers used as radon suppression

covers for uranjum miil tailings (Letter Number: 223).

Response:

Although the subject of the cited document is madon suppression covers, the analysis of
factors is closely related; grout is one of the materials that has been suggested for use and
as a consequence long-term performance of grout has been evaluated and the reguired charac-

-tepistics described in the document.
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3.2 AFFECTED ENVIRONMENT

This section deals with comments relating to the geology, seismicity, air quality, ecol-
ogy, cultural resources and socioeconomics of the Hanford area and the surrounding region.

3.2.1 Geology
3.2.1.1 Comment:

A reviewer asked for elaboration on the draft EIS statement (page 0.5) concerning the
"structural comp]ekity" of fhe surficial (unconfined) aquifer and vadose zone. HNoting that
modeling of such "coﬁp]exities" is not simple, the reviewer asked what evidence there was of
the complexity and how it affects contaminant transport {Letter Number: 243-EPA).

Response:

The description of structural complexity on Page 0.5 {Appendix 0} is derived from evalu-
ation of data from more than 2900 test/vbservation wells drilled on the Hanford Site. The
complexity contributes to the present observed pattern and distribiation of contaminants in
the groundwater, and it will affect the occurrence and movement of contaminants from the
wastes defined in the'EIS'scenarios. Existing conceptual and numerical models of the hydré-
Togic systems cannot écéount for each detail and nuance of the system. However, the numeri-
cal hydrologic models have been calibrated and verified using the available field and test
data sets. The models provide better simulation and prediction of system performance than
intuitive or analytical approaches. See comment 3.5.3.6.

3.2.1.2 Comment:

A reviewer referred to a citation présented in Appendix R, which stated that the Pasco
Basin is believed to have been codler and wetter 10,000 to 13,000 years ago than it is today,
and to have changed to a warmer, drier climate about 8,000 years ago (Nfckmann'and Leopold
1985). The reviewer felt that the statement is not in agreement with the observation made in
the above reference that stated that there was a change.to a wetter climate about 8,000 years
ago (Letter Number: 223).

Response:

Nickmann and Leopald (1985) stated that there was a relatively cool and moist interval
recorded at Goose Lake, where their studies were conducted, from 6,700 toIS,OOO years ago.
They also point out that this climatic change was not observed at other previously studied
sites. This may be due to 1)} nonconformity at the other sites during this time, or 2) the
Goose Lake site, which is Tocated in a narrow ecotonal region and has been especially sensi-

tive to paleoclimatic changes. Except for this thousand-year interval, the trend toward a
warmer, drier climate has prevailed from about 3,000 to 8,000 years ago.

3.2.1.3 Comment:

Reviewers stated that past climatic changes do not necessarily bound the extreme condi-
tions expécted over the next 10,000 years. One reviewer suggested that increased concentra-

tions of CUp in the atmosphere could result in a "super-interglacial" period with a mean

3.2.1




el

oy

W
4,

By,

e

N

- Affected Environment: Geology

global temperature of about 63°F (compared to the present 61°F). The reviewer further sug--
gested that the EIS include this possible "super-interglacial® period in its discussion of
climate (Letter Numbers: 217, 219, 239-NRC).

Response:

Future warming (i.e., "super-interglacial" through man-induced increases in atmosphéric
carbon dioxide) was not considered in the draft EIS per se. Rather than attempt to forecast
actual climate changeé that might lead td increased infiltration of precipitation, leaching
of wastes and transport to the enVTronment,_a scénario was assumed wherein an amount of '
recharge about ten times that expected under the present climatic conditions 0ccubféd'and the
consequences thereof analyzed. Morebver, from the results of the disruptive barrier fai]ure'
scenario one could infer fmpacts from up to 30 times present expected recharge. The poten-
tial for climate change and impacts on the barrier system is also considered in the Barrier
Development Program {Adams and Wing 1987). ' '

3.2.1.4 Comment:

A reviewer stated that stratigraphic comp]ex1t1es, which had been ignored for the 1nter—
pretation of plutonium and americium d1str1but10ns in Appendix V can greatly alter antici-
pated effects (Letter Number:  243-EPA},

Résgonse:

The distributions of plutonium-239 and americium-241 in Figures V.12 and V.13 are in the
top 10 m of sediment, Note that the scale on Figure V.9 is to a depth of 100 m. The strati=
graphic complexities that the reviewer says were ignored are not present to the same degree
in the top 10 m of sediment as they are at greater depths (Figure V.9).

3.2.1.5 Comment:

A reviewer disagreed with the draft EIS statement (page 4.5) that the "200 Areas plateau

has undergone minimal erosion since formation by floodwaters about 13,000 years ago," stating_

that "the plateau was not formed but was eroded by flood waters." The reviewer also said
that the term "floodwaters" is vague and that the EIS.should elaborate on the event {Letter
Number: 215). '

Response:

The 200 Areas plateau was formed from sediments laid down during late Pleistocene _
(approximately 13,000 years age) flooding episcdes. Geomorphic units in the area include the
Umtanum bar, 200 Areas bar, central Hanford sand plain and Cold Creek alluvial plain. " The
Umtanum- bar is classified as an eddy bar that developed behind the east end of Umtanum Ridge.
The 200 Areas bar represents an extension bar that formed as a result of decelerating flow of
floodwaters. The central Hanford sand plain was formed during flooding by the deposition of
fine-grained sediments on the lee of the Umtanum bar. Holocene alluvium deposited along Cold
Creek fis superimposed'on the western portion of the central Hanford sand plain. Judging by
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the undissected nature of these units (with the exception of the Cold Creek aliuvial plain),
minimal erosion has occurred since formation by floodwaters (DOE 1986¢c). Chapter 4 of the
final EIS has heen revised to clarify.

3.2.1.6 Comment:

Reviewers inquired about the presence of mineral resources on the site, particularly as
their presence might affect the suitability of the site for nuclear waste disposal relative
to the requirements of 40 CFR 191.14 or 10 CFR 61 (Letter Numbers: 5-DOI, 239-NRG, 243-EPA).

Response:

In the vicinity of the defense waste disposal sites on the 200 Areas plateau, there are
no known mineral or hydrocarbon resources that have a value great enotigh to be considered
commercially extractable, Natural gas (methane) was produced from wells in the Rattlesnake
Hills and commercially distributed to the lower Yakima Valley from about 1920 to 1940, at
which time the gas had been depleted to the point where production was not economically prac-
tical.  Additional exp1orat0ny wells have been drilled in search of natural gas and 0il in
the vicinity of the Hanford Site. The deepest of these wells (more than 5180 m) was drilled
in the Saddle Mountains, about 26 km north of the Site. These wells were deemed noncommer-
cial by the exploring ofl companies. With the exception of small gold placers, no Va1uab1e
metatlic mineral resources are known or believed 1ikely to exist on or near the Site. Rela-
tively Tow-unit-value industrial rocks and minerals such as diatomaceous earth, sand and.
gravel, and crushed rock are presently being recovered by surface mining within 100 km of the
Site. '

3.2.1.7 Comment:

A reviewer noted that the draft EIS states that most structures "generally die out" near
the center of the Columbia Plateau (i.e.; Pasco Basin). .However, the reviewer objected by

' noting that gravity and aeromagnetie surveys indicate that structures .continue eastward

through the Pasco Basin to the Columbia River where they appear to be refracted southward
(Deju and Richard 1975); thus, structures de not "die out" in the center of the Columbia Pla-
teau (Letter Number: 215). ' '

Response:

The Columbia River and the Pasco Basin are located in the west-central portion of the
Columbia Plateau. The fact that structures trend eastward across the Pasco Basin to the
Columbia River is consistent with the 'statement in question.

3.2.1.8 Comment:

One reviewer commented -that the ElTensburg formation is not considered in the EIS.
Another reviewer felt that the thickness and regional extent of Ellensburg formation inter-
beds [confined aquifer(s)] should be- described in Appendix O (Letter Numbers: 219, 243-EPA).
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Response:

Myers et al. (1979), cited in Chapter 4 of the EIS, should be consulted for detailed
information on the Ellensburg formation. The Ellensburg formation has 1ittle or no relevance
to issues under consideration in this EIS,

'-3.2.1.9 Comment :

One reviewer inquired about the general nature of fracture systems below the Hanford
Site, and éxpressed that the descriptions of stratigraphy in the draft EIS were tee ganeral,
and asserted that the discussion of geologic information in the draft EIS was "not impres-
sive" (Letter Number: 219).

Response:

Stratigraphy of the Hanford Site was‘described in general terms. For all waste that
might be disposed of near surface, the surficial sediments dominate in importance. If wastes
were to be disposed of in a geologic repository at Hanford, the deep stratigraphy would be
more important and is discussed in more detail in the Basalt Waste Isolation Project Environ-
mental Assessment. (DOE 1986c).

3.2.2 Seismicity
3.2.2.1 Comment:

A reviewer agreed with the draft EIS statement that seismic activity and related phenom-
ena are not believed to be plausible events that might directly release waste but contended
that seismic factors must be taken into account in the protective barrier design and perform-
ance evaluation {Letter Number: 223).

Response:
Seismic factors are being considered in development of the protective barrier design and
evaluation- and testing of the barrier performance. '

3.2.2.2 Comment:

Reyjawers commented that faulting and possible fault reactivation should he discussed
further (Letter Numbers: 171, 219, 239-NRC). '

Response:

Although present déta are too preliﬁinary to permit any specific predictions of contin-
ued tectonic activity and effects, these data along with the thickness and nature of the
suprabasalt sediments suggest that isolation of waste will not be compromised by faulting or
other earthquake-related phenomena. For more information see Appendix R of this EIS.

The DOE (1986¢) considered several lines of evidence that suggest possible faults in the
vicinity of the 200 Areas. The DOE also examined the age of ﬁearby faults and the potential
for future fault activity. A northwest-trending, steeply dipping'fau1t, mapped on Rattle-
snake Mountain, is considered part of the Rattlesnake-Wallula alignment. This alignment or
splays from this alignment might be present in or near the 200 Areas. However, assuming such
an extension at this time seems premature. The NRC agreed that only that portion of the
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Cle Elum-Wallula alignment extending from the Blue Mountains to the north end of Rattiesnake
Mountain constituted a part of the Rattlesnake-Wallula alignment. '

Tectonic breccia has been reported in some deep boreholes near 200 West Area. Such
breccias might be easily predicted in synclinal areas indicating local shearing of basalt
during deformation. To make predictions of .major structures purely on the basis of limited
occurrencas of breccia in core is speculation. Such breccias merely suggest that structures
of unknown extent, geometiry and dimensions may be present. '

Seismic refiection anomalties and aeromagnetic linears are suggestive of the presence of
fault structures near the 200 Areas. Microearthquakes are another type of evidence of the
possible presance of faults fn or near the 200 Areas. Rupture and siip that produce micro-
earthquakes occur on very small fau]ts_okuvery Timited pafts of larger faults. 1If these
microearthquakes were occurring on Timited segments of larger faults, other evidence of- the
exjstence of such major faults should be present. Because majdr faults have not been
detected, it seems reasonable to concTude that the fractures that produce such events are
really limited, The existence of small fractures is suggested by different focal mechanisms
for several small events in a swarm, as well as sefsmic moments of such events (DOE 1986¢),

The central fault on Gable Mountain has been interpreted to be a capable tear fault
(PSPL 1982; NRC 1982), This northeast-trending fault plare centinues into overiying glacio-
fluvial sediments that correlate with 12,000-year-old catastrophic flood deposits, indicating
that the fault has been active during the Quaternary period. No eahthquakes, however, have
been recorded along this fault during the 15 years of instrumental monitoring. Long-term
average slip rates calculated for this fault are very low; however, slip rates for this
structure and recyrrence rate for earthquakes generated by such slip remain to be determined.
Based on the Tow average slip rate and the relationship to the Gable Mountain anticline; the
central fault on Gable Mountain has been provisionally assigned a maximum credible earthguake
of approximately magnitude 5 to 5.5 (S]emmons and Chung 1982).

The Rattlesnake-Wallula a}ignment has also been assumed to be a capable fauTlt, primarily
due to fack of evidence to the contrary. It is assumed to be a continuous, 120-km-long,
right—1a£era1 strike-sTip or right-oblique stip fault. STemmons and Chung {1982} have
assumed that because of very low slip rates, recurrence intervals for events as large as mag-
nitude 6.5 may be 50,000 years or Tonger. Relative Tnactivity of this feature is suggested
by the general absence of microearthquakes along the length during 15 years of instrumental,
monitoring; and by the absence of any fault scarps suggesting displacément since the Tatest
catastrophic flood some 12,000 years ago. '

Clear evidence of late Quaternary, tectonically produced surface faulting has not been
found, but deformation has been ongoing, at least episodically, during the Quaternary period.
Long-term average low rates of deformation appear to have been in the central Columbfa Pla-
teau since the Miocene period, but the episodic nature of this deformation, including slip

and recurrence rates, requires further study.
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3.2.2.3 Comment:

One reviewer stated that during the past 20 years, several earthquakes with intensities
ranging from 5 to 7 (Richter scale} have originated within 50 miles of the Hanford Site, and
that an earthquake with an intensity of 8 is entirely possible within 50 miles of the Site.
The reviewer termed Washington State "seismically active and unstable." Another reviewer =
noted that the NRC clafms that it is entirely possible for an earthquaks to attain a Richter
value of 6.5 in the Hanford area. {Letter Numbers: 38, 176).

Response:

The 1936 Milton-Freewater, Oregon event is the largest earthquake recorded on the Colum-
bia Plateau (magnitude 5.75 Richter scale) and was located on the Blue Mountains front (WPPSS
1981). The average recurrence interval for a 1argé earthquake {(magnitude 6.5) on a 20-km
{12 mi) segment of the Rattlesnake-Wallula alignment is estimated to be greater than
50,000 years (Stemmons and Chung 1982); however, no earthquake of this magnitude has ever
been known to occur along the Rattlesnake-Wallula alignment. Seismic activity within the
Columbia Plateau -occurs less frequently and at lower magnitudes than in other areas of the
Pacific Northwest (Myers et al. 1979). Liquefaction, fault rupture, and other ground distur-
bance phenomena that might affect the integrity of the waste siteés have not been found to be
plausible avents. For a further discussion of seismicity and earthquakes at the Hanford '
Site, the Basalt Waste Isolation Project Environmental Assessment {DOE. 1986¢) should be

consulted.
3.2.2.4 Comment: _
A reviewer noted that earthquake swafm acfivity has occurred wﬁthin the Hanford Site,
particularly in the Wooded Island portion of the Columbia River {Letter Number: 215)}.
Response: . '

Section 4.3 of the final EIS has been revised in response to the comment.

3.2.2,5 Comment:

Referring to a statement on pége 4,10 of the draft'EIS, a reviewer noted that models do

- not all agree that faulting and folding in the Pasco Basin took place concurrently, so the

EIS should be revised to state this uncertainty {(Letter Number: 215).
Resgonsé: '
Section 4.3 of the final EIS has been revised in respohsa to the comment.

3.2,2,6 Comment:

Reviewers noted that the La Grande-Chewaukin fault structures traverse the Hanford Site
and should be shown in Figure 4.5 (Letter Numbers: 44, 214, 217).
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Response:

Although some topographical features can be aligned between La Grande and the Chewaukin
Graben area, no through-going fault associated with this alignment can be identified on the
Hanford Site. The final EIS (Figure 4.5) has been modified to show the thrust faults on the
Hanford Site.

3.2.2.7 Comment:

One reviewer noted that subvertical tlastic dikes have been observed in the trench walls
at the commercial Tow-level waste disposal area near the 200 East Area (operated by U.S;
Ecology). The clastic dikes are indicative of fissuring, Which_may recur with implications
for disruption of shallow-land buried wastes {Letter Number: 239-NRC).

Response:

Clastic dikes are known to exist in the 200 Areas, and have been observed in pond bot-
toms, waste burfal trenches and tank farm excavations. Although the reviewer suggests a
seismic origin of the dikes, these feéatures may have developed soon after deposition of the
sediments and are -not Yikely to occur without further deposition of sediments. However, the
existence of clastic dikes could influence the migration rates of moisture or contaminants to

- the groundwater.

3.2.2.8 Comment:

A reviewer objected to "vague" wording in the dfaft EIS Section 4.3 prelative to Pasco
Basin deformation rates and the lack of quantitative definitions. The reviewer also- asked
what depths were referred to in the statement in Section R.10: ‘“underground motion will be
one-half to two-thirds that of the surface in an undisturbed medium® {Letter Number: 215},

Response:
-Section 4.3 of the final EIS has been revised to clarify the deformation rates. The

underground motions referred to in R.10 are not-relevant to the EIS considerations and the
sentences have been deleted from the text.

3.2.3 Air Quality
3.2.3.1 Comment:

Regarding Section 4.5.5, a reviewer commented that no criteria, data or quantitative
definitions were presented in support'of the statement that air quality in the Vicinity of
the Hanford Site is generally classified as "quite good." Another reviewer requested a sum-
mary table of air quality measurements, including comparison to standards (Letter Numbers:
215, 239-NRC). '

Response:

Sections 4.5.4 and 4.5.5 of the final EIS has been revised in response to the comments.
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3.2.3.2 Comment:

Reviewers asked for additional information about'NOZ and SOZ Tevels :and sources includ-
ing maximum-minimum levels of NOZ, the number of days PUREX was shut down, sources of 502,
horizontal dimensions of volume sources for 302 and. information to validate the source char-
acterizations for the air quality model {Letter Numbers: 215, 243-EPA). ‘

Response:
Pollutants, including NO, and 302, that are governed by the Ambient Air Quaf1ty Stan-
dards (AAQS) are examined in Appendix T. :

"The air quality standard far nitrogen dxides is the 100 p,g/m3 limit for the annual
average. .During 1984, PUREX was operating about 75% of the time. ‘Increasing the maximum
measured NJ, concentration to reflect 100% operations still results in a maximum NO,
concentration that is an order of maghitude less than 100 gg/m3.

A1l sources of information, incfuding emission rates, were presented in'Appéndfx T. For
the purposes of -air quality modeling, the 200 East Area (Figure 4.1) was chosen to represent -
the source of the emissions, and a volume source was specified to encompass this area.

3 2.3.3 Comment:

A reviewer asked for an explanation of several. aspects of atmospheric mixing 1nc1ud1ng
1) the use of urban instead of rural mixing heights, 2) the fact that .EPA does not recommend
(AT/AZ) lapse rate to estimate stability éiass, 3) failure to use Hanford Doppler sounder
data for mixing heights (Letter Number: 243-EPA).

Response:

Because only two reports per day of mixing height are available from Spokane, an indus-
trial source compiex (ISC) preprocessor was used to prepare interpolated values of mixing
height for each hour. of ‘the model simulation.. Two sets of mixing height data were produced
by the preprocessor; one set reflected so-called. “urban" conditions, while the second set

represented "rural” conditions,

The urban mixing height data for Spokane were more consistent with conditions antici-
pated for the Hanford Site. Based on examination of the data, urban mixing heights were
selected for use in the model runs. Although urban mixing heights were used, the model was
executed in the rural mode, thus allowing the use of stabilities E and F in diffusion

computatlons.

For this study, mixing height data and hour]y sdrface meteorological observations were
obtained for Spokane from the National Climatic Center (NCC) for the years 1960 through 1964,
Before 1965, hourly surface observations were archived and are availab!e from the NCC; how-
ever, starting in 1965, only 8 father than 24 hours of surface observations per day were
archived, Because there has been nc detectable change in the region's c¢limate. over the past
several detades, data from 1960 through 1964 are assumed to be as c¢limatologically represen-
tative of the Hanford region's meteorology as the data from any other recent 5-year period. -
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A1l hourly wind directions used to compute atmospheric transport in this study were-
obtained from the Hanford Meteorology Station and were originally recorded to the nearest
10 degrees or arc. Because of considerable spatial and temporal variations fn atmospheric
transport directions encountered during a typical hour, transport wind directions were cate-
gorized into one of 18 direction sectors for dispersion modeling. The specification of wind
direction to the neafest degree or even 10 degrees in model input downplays the importance of
spatial and temporal variations in the wind field and implies a much greater precision than
could possibly achieved by a straight-line plume model using hourly wind data.

Atmospheric stabiTity at Hanford is computed using the NRC's temperature Tapse rate
method. The Hanford meteorological staff have had the choice of using the NRC method or the
EPA's Pasquill-Gifford wind speed/sky cover procedure for determining atmospheric stability
at Hanford. On the basis of numerous diffusion exper1ments conducted at Hanford in the 1950s
and 1950s, the NRC method was judged superior for the Hanferd Site. Although measurements of
sigma, theta, sigma phi, or sigma w datz would be superior to either the NRC's or the EPA's
methods for determining. atmospheric stability, these measurements are not made on a routine
basis.

A1though'a Doppler acoustic sounder is currently operating at the Hanford Meteorology
Station, this equipment was not operational at the time the air quality analysis in Appen-
dix T of the draft EIS was prepared.

3.2.3.4 Comment:

Reviewers noted that, according to Appendix B, airborne emissions of radicactive materi-
als would occur with all classes of waste, and asked how these airborne emissions are to be
monitored (Letter Numbers: 217, 223).

Response:

Ajrborne emissions will be monitored by equipment specified from among proven systems as
part of the detailed design ¥or the defense waste disposal alternative selected, so that com-
pliance with applicable federal, state and local regulaticns for air quality can be ensured.
Presentation of monitoring details would not add materially to the decision process.

3.2.3.5 Comment:

Reviewers suggested that the EIS should include airborne radionuclide data reported in
current annual monitoring reports. One reviewer also said that the EIS should mention that
the concentrations are likely to increase if the Process Facility Modification (PFM) is made
to PUREX (Letter Numbers: 215, 233).

Response:

The air concentrations for hydrogen-3, krypton-85, 1od1ne 129, plutonium~239 and
plutonium-240 for samples collected near the PUREX facility., located in the 200 East Area,
are compared below:
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Concentration, pCi/m3

ESE of Other Onsite _ DOE Radicnuclide
Kuclide 200 E Area l.ocations Concentration Guides, pCi/m3
3y 3.4 2.3 ‘ " 200,000
85 1500 130 300,000
129, 0.00097 -- 20

239,240p;,  (,00001 0.000006 0,06 (23%w)

As can be seen, the air concentrations are orders of magnitude below the Concentration Guide
limits. The EIS has been revised in response to the comment.

With the addition of the PFM project to the PUREX facility, the air emission of radio-
nuclides will increase for some isotopes. The Targest increments will be for ruthenium-106
(224}, cesium-137 (37%), and plutonium-241 (90%). The additional gaseous discharge of radio-
nuclides from the PFM is not expected to cause an increase in the estimated dose to workers
or to the public (DOE 1986a). | | ‘

3.2.3.6 GComment:

One reviewer expressed concern that he did not know where the aguifers from Hanford go
and that there is no reason to doubt that they might connect with Portland's wells {Legtter
Number: 50).

Response:

The areal extent configuration and surfaces of the aquifers underlying the Hanford.site
have been extensively investigated and there is no evidence that such a cannection exists
{RHO=BWI-5T-5 Hydrologic Studies Within the Columbia Plateau - Washington and Integration of
Current Knowledge, October 1979}, :

3.2.4 Icology
3.2.4,1 Comment:

Reviewers commented that the DOE failed to consider, or urged the DOE to consider,- the-
Columbia River as a resource, the contamination of which would have dire consequences not
only for wildlife and habitat, but for human and environmental concerns downstream. Another
reviewer requested a thorough study of all impacts of waste disposal on the Columbia River
(Letter Numbers: 25, :26, 42, 43, 44, 45,46, 49, 50, 55, 57, B9, 129, 133, 147, 150, 155,
164, 171, 187, 190, 200, 202, 205, 208, 214, 219, 238/241-D0C. Hearing Number: 408). '

Response:
There has never been a lack of consideration of the Columbia River in assessing past-or
current impacts of the Hanford Site operation, nor is the river neglected now. in DOE's plans

for permanent disposal of wastes. Theg EIS speciffca11y recognizes the Columbia River as the

chief potential pathway for radicactive material to‘pass to the biosphere and to man; 1n
fact, this is a major issue around which the disposat effort centers: protection of the

Columbia River and its users over the long term.
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Beginning in 1960, reports on environmental conditions were prepared by Hanford staff
and were made available to Oregon public health groups. On January 23, 1975, a public hear-
ing was held in Portland, Oregon to receive testimony on a draft EIS on Waste Management
Operations on the Hanford Reservation {ERDA 1975). As previously discussed, the impacts on
the Columbia River of the  aTternatives for disposing of Hanford defense wastes are minimal.
Compliance would be achieved, even for reasonably credible failure-scenarios, well within
applicable standards (such as drinking water and water quality}. It seems reasonable that if
the applicable regulations are met, which consider the protection of the environment and use
(reuse) of the water, the river-based economy is in no real danger. The impact assessment,
thErefore; would suggest there is no reason to assume impacts on agricultural, transporta-
tion, recreational or commercial uses of the Columbia River. See also comments 3.2.6.1,
3.5.4.3 and 3.5.4.4.°

3.2.4,2 Comment:

A number of reviewers were concerned about the short-term and tong~term effects of
radioactive contamination on plants and animals, including aguatic hiota, and the lack of
detailed radiation dose assessment for nonhuman species (Letter Numbers: 5-D0I, 145,_171,
178, 187, 219, 223, 231, 234, 233/241-D0C, 239-NRC). '

Response:

There has been no observable decline in the populations of wild plants and animals on
the Hanford Site apart from the changes in distribution that would be expected from the kinds
of physical changes in the natural environment associated with the construction and operation
of a large industrial facility that affects less than 5% of the Hanford Site. These changes
included the constfuctiun of roads, bui]d{ngs_and other facilities {e.g., waste storage) on
the Site; creation of surface waters where none previously existed; continuing presence of
people on parts of the Site, and restricted human use of other parts (about 95% of the Site). -
The evaluation of the well-being of the natural system is based, for the most part, on
assessment at the population level. Much less is known of the long-term effects of low-level
radiation on communities and ecosystems, or the impacts of radiation-produced genetic aber-
rations on naturaT systems as compared to intensively managed systems {crops).

Based on past experience, however, there is no evidence to show that present or future
radiation Tevels from high-level waste disposal will have a detrimental impact on the biota
of the Site. '

The numbers of animals such as deer, jackrabbit, and coyotes have remained fairly stable
on the Site or have increased over time, This is partly due to the sanctuary for wildlife '

_ provided by restricting human access to the Hanford Site and the absence of livestock graz-

ing. The recent elimination of some of the wastewater ponds will reduce the use of the
200 Areas by migratory waterfowl and shorebirds. The establishment of the more permanent
storage of high-level wastes would further isolate radicactive pollutants from the

environment,
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Radiological doses to humans downstream of Hanford, even under conditions of containment
failure and fncreased groundwater recharge (Appendix R), are substantially lower than normal
background exposure. Under 100% barrier failure, at worst the calculated contamination level
in the Columbia River would be about 3% of safe drinking water standards. Since it is gener-
ally accepted that radiation limits established for nonoccupational human exposure are also
protective of ofher Tiving things (Auerbach 1971"BEIR Report 1972; EPA 53 FR 8181, March 16,
1987), rio estimates were made of radiation dose to organTSms other than humans for the sev-
eral waste management alternatives.

Past estimates of the radiation dose to the Hanford Site biota are Tow. Ca16ﬁ1ated
doses to muskrat, waterfowl, fish, invertebrates and plants living in, on, or near the Colum-
bia River or the wastewater ponds on the 200 Areas plateau were less than 1 rad/yr in 1972;
an exception was a dose of about 3 rad/yr to plants in Gable Mountain Pond, which has been
removed from service (ERDA 1975). The estimated dose rate to salmon in the Columbia was
4 x 1074 rad/yr. Estimated Tifetime maximum doses to herons and coyotes from consuming gold-
fish from U-Pond {now decommissicned) was 0.2 rad (Emery. et al. 1981). Over a period of more
than cne generation, chinock salmon (the species'of greatest commercial value fn the Hanford
Reach) that were exposed to 33 to 40 R at the rate of 0.5 R/day in the laboratory, from egg
fertilization to the start of feeding showed no s1gn1f1cant differences from the contr01 pop-
ulations -in terms of survival to maturity, or in terms of abnormal larvae production
{Donaldson and Bonham 1964, 1966, cited in NAS 1971). A very slight depression in the immune
response to a bacterial infection was reported for rainbow trout exposed to total dose of
0.4 rads from tritium for 20 days during embryogenesis (Strand 1975). These levels of. radia-
tion exposure, in which 1ittle or no effects were observed, are many orders of magnitude
gfeater than that estimated for offsite human populations, even under postulated conditions -
of waste containment failure (Appendix R).

The runs of fall chinook salmon continue to find the Hanford Reach of the Columbia River
an acceptable spawning area. Numbers of spawning adult salmon in the Hanford section of the
Columbia have greatly increased since annual spawning surveys ‘were started in 1947. This is
partly due to improved fish management practices; but it also indicates the'suitab11ity of
the Hanford Reach as salmon spawning-habitat., The Reach is the last significant area of
mainstream river salmon spawning. In 1986, more than 50% of the adult fall chinook salmon
that passed upstream over McNary Dam, the nearest downstream dam, were estimated to have
spawned in the Hanford Reach.

The levels of Jong-tived radionuclides in the river sediments downstream of the Hanford
Site are very low. . The estimated total amount of radionuclides in.the entire downstream sed-
iments was about 530 Ci in 1977 through 1978_(Beas1ey and Jennings 1984}, which is exceed-
ingly small compared to former annual releases on the order of 300,000 Ci before the closure
of the once-through-cooled plutonium reactors. The greatest radionuciide burdens were in the’
sediments upstream from McNary Dam, but even at this location, the natural radioactivity was
10 times greater than the combined contributions of radicactivity from Hanford and from

g]oba] fa110ut.
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3.2.4.3 Comment:

Reviewers noted a contradiction between Table '4.12 that 1ists plant sbecies'as endan -
gered and threatened and a statement in Section 4.6.3 that there are no endangsred species or
threatened plant species on the site. A reviewer also pointed out that Washington-State-
tisted threatened or endangered species had been ignored. One reviewer requested that "can-
didate" endangered or threatened species be protected from adverse impacts. The effect on
bald eagles of consuming prey containing radiocactivity was questioned {Letter Numbers:
5-DCI, 187, 223).

Response:

The draft EIS texf has been revised and clarified in response to the reviewers' com-
ments. Consumption of contaminated prey by bald eagles would not be expected to produce any
measurable effects on these birds because of the Tow concentrations of radionuclides in the

200 Areas plateau and_the'?imited use of the plateau by ba]d'eagTes. Moreover, once disposal

is implemented there would be no source of high-level, transuranic or tank waste materal from
which eagle's prey could become contaminated. '

3.2.4.4 Comment:

A reviewef stated that if threatened or endangered birds have been sighted at the
Hanford Site, the EIS should not state that the species "do not occur™ at the Site. The
reviewer suggested that the EIS could indicate that as far as it 15 known, neither species
nests on site (Letter Number: 239-NRC).

Response:
The final EIS is consistent with the reviewer's suggestion.
3.2.4.5 Comment:

One reviewer suggested that species 1ists (including populations) be provided in the
draft EIS, that the fall migrating spectes and numbers freaguenting the pondé be identified,
and that radfoactivity acquired by migrating species wouid be transferred off site to other
ecosystems (Letter Number: 187},

Response:

Speéies lists for the Hanford Site and the 200 Areas plateau are given by ERDA (1975}
and also by Rogers and Rickard (1977). The repetition of detailed species lists would not be
a useful addition to the EIS since none of the waste disposal alternatives is expected to
have a marked effect on the overall plant and animal populations of the Site.

The number of species and numbers of birds using the wastewater ponds in the 200 Areas
plateau have not been documented on an annual basis. Some of the larger ponds”(e.g., U-Pond
and Gable Mountain Pond) have been ar will be decommissioned and stabilized; nevertheless,
the bird species using the ponds are, in general, the same as those that use similar ponds in
the Saddle Mountain Refuge and the McNary WildFife Refuge in Washington and the Cold Springs
and Umatilla Wildlife Refuges in Oregon (Rickard, Fitzner and €ushing 1981}. In a 3C-month
period in the mid-1970s, Canada geese, American coots, ring-necked ducks, goldeneyes,
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American widgeons, common mergansers, mallards, scaups and pintails were the most abundant
waterfowl on Gable Mountain Pond, the largest of the evaporative cooling water waste ponds.
Peak counts were about 800 for Canada geese, 300 to 400 for American coots and ring-necked

-ducks, and 100 to 200 for the rest of the ducks previoysly mentioned (Rickard, Fitzner and

Cushing 1981). Peak counts of California gulls were about 100.

Birds and other animals that migrate from the Hanford Site to other areas could trans-
port the radionuclides that they may have acquired at Hanford to other areas. Trace amounts
of phosphorus-32 and zinc-65 were measured in waterfowl killed in Tocal hunting areas within
80 km of the Site (Hanson and Case 1963), and in fish upstream of the Site and in the Yakima .
River, a tributary to the Columbia River just downstream of the Site (Cushing and Watson
1966), Several Hanford-produced radionuclides were also found in the marine organisms altong
the Oregon and Washington coasts near the mouth of the Columbia River (Natsoh,'Davis and
Hanson 1963)}. Much of the radioactivity'meaSUred in these animals was discharged to the
Columbia River in the cooling water effluents from the now ciosed once-through-ceoling pluto-
nium production reactors. Mule deer and elk that reside on the Site may be shot by hunters
if these animals Teave the Site during the hunting season (Rickard, Hedlund and Schreckhise

(1974}, Recent measurements of radionuclides in Hanford biota are shown in Table 4.4.

3,2.4.6 Comment:

Reclamation of the borrow area used as a source of backfill and barrier construction_

s0il was of concern to one reviewer (Letter Number: 5-DOI},

Response:

The borrow area for barrier construction soil will be rehabilitated, following removal
of material, using state-of-the-art revegetation practices. These include site-specific soil
cultural practices {e.g., tilling, inocculation, etc.} and seeding with native and other spe-

cies of grasses.
3.2.4.7 Comment:

A reviewer reguested analysis of noise impacts on wildlife (Letter Number: 239-NRC).

Respaonse:

Chapter 6 has been revised to include the Noise Control Act of 1972. Noise impacts on
wildlife are currently not quantifiable, However, it can be expected that temporary habitat
abandonment would occur in the vicinity of elevated noise (most likely restricted to areas
where materials for barriers would be obtained).

3.2.5 Cuitural Resources

3.2.5.1 Comment:

Several reviewers submitted comments indicating concern for cultural resources {archaeo~
logical and historical), especially in the Gable Butte area. One reviewer said professional
archaeological resource surveys should be conducted. One reviewer asked for clarification of:
the scope of the Rice survey of 1968 and stated that the EIS should document the opinion of
the State Historical Preservation Officer regarding whether a survey of the-project.area is
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~needed in accord with the reguirements of 36 CFR 800, “"Protection of Historic and Cultural

Resources.” Clarification (i.e., maps) of the location of cultural resources sites relative
to construction, excavation, quarrying/mining or new access road sites was requested (Letter

Numbers: 5-DOI, 215, 223, 231, 234, 239-NRC),

Response:

Several sftes are being considered as alternatives to the Gable Butte areé sites as
sources of rock needed for possible defense waste disposal actions. A preliminary report
{Adams, Jensen and Schulz 1986) identifies two potential alternate siteé, West Haven Butte
and Gable Mountain quarry. Additional cultural resource surveys of these sites will be
performed. '

A1l cultural resource surveys for DOE are conducted by qualified professiéna1 archaeclo-
gists. The survey conducted by Rice (1968) was concentrated in areas of known or suspected
cultural significance along the Columbia River, Gable Mountain, Gable Butte, Rattlesnake
Springs, and other portions of the Site. '

A qualified archaeplogist will perform surveys of all sites potentially affected by the
defense waste disposal actﬁons before any such action is taken. The results of these surveys
will be used to preserve cuTturéi resources as required by the Archaeological Rescurce Pres-
ervation Act (16 USC 470) and the American Antiquities Act (16.USC 433). The opinion of the
Washington State Office of Archaeology and Historic Preservation is cited in Section 6.10 of
the final EIS as suggested. Sections on archaeological, cultural and historical resources
have been added to the final EIS (Sections 4.8.5 and 6,10).

3.2.6 Socioeconomics

3.2.6.1 Comment:

One reviewer commented that the potential health and sociceconomic effects of an acci-
dent at Hanford, or one occurring enroute to Hanford, or one that might result in the Colum-
bia River becoming “more contaminated,” would be significant and areé wholly ignored in the
EIS. The reviewer was concernad about these impacts with respect to Oregon and Washington
populations a?ong the Columbia River. Other reviewers also expressed concern that continued
waste storage at Hanford is a threat to local economies of communities downstream and one
reviewer stated that "high Tevel waste storage and defense wastes would do s¢ to a greater
extent." This reviewer also stated that nuclear waste had already contaminated fisheries,
and expressed concern that the potential for pollution of the Columbia River could discourage
the sport of wind surfing, which is an economic boon to the communities of the Columbia River
Gorge. A reviewer raised'the.question of whether Portland and the suyrrounding region would
remain economically viable if the Columbia River were to become contaminated from activities
at Hanford. Other reviewers argued that the EIS should have included a detailed discussion
of regional economic costs, in Tight of the example provided by Chernobyl, of the "very bad
economic consequences of widespread radivcactive contamination” (Letter Numbers: 9, 38, 52,
59, 75, 95, 119, 129, 165, 171, 178, 181, 201, 214, Hearing Numbers: 408, 420).
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Respgnse:

Accidenis were examined in detail, were determined to he 1bw—probab11ity events, and
even if they were to occur, they w0u1d not be expected to have significant consequences to
the environment, the Columbia River, or the health and safety of individuals, or direct or
indirect adverse socioeconomic consequences to nearby or downstream communities. As far as
exposure to offsite populations is concerned, this EIS concludes that all potential radiation
doses, hoth from routine operations and postulated upper-~bound accidents, will be very low
relative to those occurring from natural background radiation. The maximally exposed indi-
vidual could potentially receive a dose from postulated accidents 6f 0.2 rem for the three
alternatives with the greatest exposure potential. '

The storage of defense wastes at Hanford since the early 1940s has represented a smatll
risk of adverse impacts to the environment of the area. DOE is now segking the best -alterna-
tive by which to manage the disposal of these wasies to isolate them permanently from the
environment and thereby remove the hazards involved. The selection of any of ‘these alterna-
tives, other than the no action alternative, represents, over the long run,.a substantial
reduction of risk to the environmert and an improvement in future public heaith'ahd safety.
The preferred alternative would provideé for the removal of much of the waste fof placement 1in
a deep geologic repository. Some of this waste would go to the Waste Isolation Pilot Plant
(WIPP) in MNew Mexice. The rest would go to the commercial repository. There is, of course,
a chance that these wastes could be placed in a commercial repository at the Hanford Site.
Regardless, they would be isolated far from the environment and therefore would represent a
much sma11er risk to the public than they do in their current form,

There is no evidence that the Columbia River fisheries have been adversely affected by
Hanford defense wastes to date, nor are they likely to be. As has already been pointed out,
a decision to permanently dispose of these wastes substantially reduces the risk that the
fisherfes would be affected. The EIS concludes that there is no reasonable chance that there
would be a significant imséct on the Columbia River and its fisheries. :

The Chernobyl eveht does not appear. to be to be analogous to possible scenarios at
Hanford., There is virtually no chance of an event similar to the expiosion of the Chernobyﬁ
reactor, and the EIS analysis indicates that environmental impacts, under normal operations
as well as under accident scenarios, are not expected to be significant. Therefore, a major
regional economic cost study would not seem to be warranted in this EIS,

For the reasons indicated ébove, it wod]d_not be reasonable or. cost effective to engage
in a detailed, regional economic assessment of impacts that ére so remote and unlikely. The
EIS has already determined that localized economic impacts, due both to growth-related '
effects of the project and to perceived risks associated with the project, would not be sig-
nificant. Regional economic impacts would seem even less likely to occur or to be signifi-
cant if they did occur. ' ' '
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3.2.6.2 Comment:

A reviewer asked about the value and cost of the Toss of purity of the Columbia River
and the Toss of potential agricultural productivity of the defense waste disposal site, and
requested a projection of cost for land lost for each alternative {Letter Number: 44}.

Response:

The values and costs to be used in an EIS should be thosé pertinent to the decision
being made. Since farmland is not being withdrawn from production, that issue is not ger-
mane. Howéver, the value of the potential farmland would have to be greater than $£100,000
per acre (in 1987 dollars) to justify the cost of recovery. The value of water is important
if it is to be consumed, or 1f ft becomes contaminated to the point that it is Tost as a
resource. This is not the case with the Columbia River. The purity of the Columbia River is
not significantly impacted by the defense waste disposal alternatives, as shown in -the impact
analysis presented fn_Chapters'3 and 5 and Appendix R of the final EIS.

Each a]ternative would require a land commitment of less than 90 kmz, including the
defense waste-allocated portion of Tand under a reposftory. In comparisonr, the already-
committed Hanford Site is approximately 1500 km?.

3.2.6.3 Comment:

Several reviewers raised the issue of the potential for negative effects on the regfon's
agriculture, recreation and tourist industries, or economic growth that might come about
because of the plutonium production project or other nuclear projects at the Hanford Site.
Reviewers alluded to concern that the project could add to the potential for Washington'étate
to become stigmatized because of the nuclear-related activities at Hanford. The reviewers
argued that this could in turn cause consumers to reject agricultural products, or cause
tourists ‘and new industries to shy away from the area. Hanford was described as a socjal and
economic blight in Eastern Washington, and the statement was made that most peaple do not =
want to Tive, work and raise families near nucTear facilities. One reviewer remarked that
activities at Hanford were marked by ongoing examples of failed technology, accidents, cover-
ups, and disregard for the Nuciear Waste PoTicy Act on the question of a second repository.
Another reviewer suggested that the discussion of socioceconomic impacts should include a dis-
cussion of the economic effects from an erosion of confidence on the part of consumers about
the safety of Washington apples. It was suggested that the analysis address the question of
how & consumer.in California, New York or Japan would relate to apples grown near a site with
an increasing accumulation of high-level nuclear waste. Also, the EIS was described as use-
less for making ratfonal decisions because of the omission of attention to the potential
effects of the project on regional agribusiness. That reviewer stated that the value of a
year's worth of "Pacific Northwest agribusiness" is $7 biilion {Letter Numbers: &9, 68, 110,
164, 214, 219, 223. Hearing Numbers: 311, 313, 437, 605).
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Resgonse:

The implementation of one of -the disposal alternatives {other than fhe no action
alternative) will improve conditiens and reduce environmental and health and safety risks.
Because the impTementafion of any defense waste dispdsal alternative fis pﬁéjected to résu]t
in reduced impacts on the environment and population of the regioen, adverse sccial impacts
are also expected to be insignificant. -The prospect of'improved environmental and o
radiological conditions is expected to.have positive social consequences. The defense waste
program is expected to have no adverse effects on industrial and economic development
decisions in the region, on the marketabiiity of washington agricultural products, on
perceptions of the Tri-Cities as a good place to live and ra1se a family, on the
attract1veness of the area for recreation or tourism, or on beliefs about the general qua]Ity
of 1ife of the focal area, the region or the state. '

Most of the agricultural products from areas surrounding the Hanford Site are'ekpcrted
to western Washington, to other states, or abroad, and it is not c]eaf how closely the
exported products are identified with the Hanford Site region in the minds of consumers. In
addition, radicactive materials have been managed at Hanford for the past_%ﬂ_years with no
apparent adverse impact on agricuitural markets, fisheries or tourism, even though there have
been several we11;publicized radivactive releases to the environment over this period. Simi-
larly, waste management activities at the Hanford Site have had no identifiable effects on
real estate values in the region., Effective monitorihg programs at the Site are ‘expected to
provide convincing evidence to the public that there will not be any adverse Tmpacts on the
environment or on regional economic cond1t10ns.

Previous research 1n¢1cates that the presence of nucliear power plants-has had no adverse
effects on the overall growth rates of the host or nearby communities, nor any significant
adverse effects on the price of housing near such plants. In fact, such research shows a
significant positive effect on the host region's economy.

It is recognized that public confidence in the DOE's ability to effectiveiy and safely
manage these waste materials is an important issue. The presentation of the set of alterna-
tive disposal strategies discussed in. this EIS 1s one step in the direction of better manage-
ment of these wastes, and represents an improvement in the public involvement process. The
EIS offers the public an opporiunity to judge the weaknesses and.strengths and to influence
the selection of an alternative disposal strategy. The public's ability to influence this
decision process is expected to help reduce perceived risk and increase confidenée in the
process. - ' '

3.2.6.4 Comment:

Reviewers stated that the scope of the socioeconomic impact ana]ys1s is deficient with
raespect to the scope of the soc1oecon0m1c parameters, geographic scope and historical per-
spect1ve. ‘The reviewers considered the treatment of impacts on soc1a1 and fiscal cond1t1ons,
infrastructure, and community services to be too superficial. The reviewers félt that the
descriptions of socioeconomic conditions should -include several elements: composition of the
regional work force and population in terms of age profiles, ethnic composition, wage and
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salary rates by major employer category, and educational levels; a description of cultural,
aesthetic, recreational and other attribuﬁes of the community; and county and community fis-
cal data, traffic volumeé, traffic accident frequency, and related infrastructure descrip-
tions. Reviewers also felt that socioeconomic impacts would be felt far beyond the immediate
vicinity of Hanford; as one example, recent improvements in highway facilities will attract
commuting workers from beyond the Benton-Frankan County area (Letter Numbers: 539,.178, 231,
234). '

Response:

The question concerning the scope of the socioeconomic parameters can refer to the num-

‘ber of socioeconomic factors included in the assessment versus those excluded or to the depth

with which the included factors are addressed. Under either definition, the scope was con-
sidered adequate given an assessment of those parameters thought Tikely to sustain signifi-
cant impact and given the relativeily successful history in the study area of deaiing with
such impacts under the even more extreme growth conditions associated with the Washington
Pubiic Power Supply System.

Several different recent studies that include extensive background infermatfon on secio-
economic baseline conditions in the study area are c¢ited in Section 4. 8 of the EIS. The

"'object1ve in preparing Appende K and the other socioeconomic sections in the body of ‘the EIS

15 not to provide a comp]ete socioeconomic profile of the study area; rather th1s EIS is a
decision assisting document, des1gned to solicit public input to aid in the selection of an
alternative waste management strategy that will keep potential jmpacts Tow. A "hounding
analysis” approach was used to set forth the potential scope of impacts, ranging from no
action taken beyond maintaining the current storage facilities (up to the point where contin-

ued governmental control can no Tonger be ensured), through mixed-mede alternatives, to

placing all the wastes in a geologic repository. The amount of detail provided in the EIS
was considered adequate for identifying potentially significant socioeconomic impacts in the
context of the “bound1ng ana1y515,

With respect to geographic scope, the cited support document by Cluett et al. (1984)
contained 2 detailed discussion of the definition of the study area (Section 2.2) that
reviewed historical experience with regard to reéidentia1 location and commuting patterns of
Hanford Site workers. The geographic scope for the discussion in this EIS was estabiished on -
the basis of-these studies, an understanding of the nature of the work reduired for the con-
struction and operation of the alternative facilities for Hanford defense wastes, estimates
of the type and number of'incoming workers, and housing and transportation in the region.

These studies had determined that Benton and Franklin Counties sustain the substantial
majority of the growth-related impacts that are caused or are likely to be caused by these
projects. HWhile there is evidence of some worker residence in outlying areas, the numbers of
these commuters fs small relative to the base populations invoived. Given that the alterna-
tive work force configﬁrations for operations related to Hanford defense wastes are expected
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to be smaller than, for example, the Supply System work force, and, given the ramp-down expe-
rience since 1981 in which approximately 10,000 workers Tost their jobs on the Hanford Site,
the study area definition as presented in the EIS is considered appropriate.

Social impacts that are not primarily growth related {e.g., quality of 1ife, organiza-
tional or cultural impacts, perceptions of risk) may be experienced potentially beyond the
boundaries of the stﬁdy area defined for this £IS. Impacts of this type are discussed in the
EIS, including Appendix K, in the‘sections on social cenditions. . The potential for cultural
impacts is covered in Sections 3.4,4 and 3,4.5 of Volume 1.

With respect to the scope of the historical analysis, DOE believes that sufficient
information was provided to allow the reader to understand the logic of the analysis and to
justify the conclusions drawn. Appendix K of the EIS mits its presentation to summary sta-
tistics because, with data available at the time of the study,'significant advefse impacts
were determined to be unlikely.  Also, a much more detailed treatment of baseline conditions
in the study area was deveioped by Cluett et al. (1984). Their document contains a detailed
historical review of the relationship between. economic and demographic activities in the '
study area from 1965 through the present (1982 data were the most current avaiiabié at the
time this study was undertaken). This supporting document: classified employment and popula=~
tion trends into three distfnct time periods: namely, the pre-Supply System period from 1965
to 1973, the Supply System period from 1973 to 1981, and the post-Supply System perfod after
1981, Employment and population multipiiers were derived from observed experience during
these periods and used in the with-and-without-project forecasts. It was not cbnsidered nec-
essary tc_examine_these relationships earlier than 1965,

Baseline characterization of socioeconomic conditions in this study area has been repre-
sented “in previous sociceconomic analyses, but adding those details to this EIS would not
alter the conclusions or interpretations presented. Because the alternative waste management

"strategies for Hanford defense wastes represent improvements over current operating practice

and conditions at the Hanford Site, it was judged unnecessary to present substantial- addi- .
tional baseline detail that would not contribute to the understanding or interpretation of
the assessment.

~The addition of the suggested Tevel of detail on the composition of the regional work
force and popuTation would net add to an ability to discern significant adverse impacts not
already identified. The level of detail provided in the EIS is appropriate for a decision
document'such as this and "is consistent with the "bounding analysis" provided. Further
detail in demographic information also is not warranted given the lack of .detailed informa-
tion -available with regard to the characteristics of the work Torce called for under the
various disposal alternatives. The assessment in Appendix K is pot intended to provide a
complete socioeconomic profile of the study area but rather to focus on that subset of infor-
mation considered. necessary to assess potentially significant impacts.

Significant adverse aesthetic or recreational impacts are not expected to result from
any of the action alternatives. For the purposes of -this EIS, therefore, these impacts were

13.2,20




Affected Environment: Socioeconomics

not “analyzed in detail. However, as noted eartier, the discussion of social impacts, includ-
ing cultural, aesthetic and recreational impacts, has been expanded in Chapter 4 and Appen-
dix X of the final EIS.

Detajled data on ‘revenues and expenditures for the operating and capital funds of Benton
and Franklin Counties and the Tri-Cities were presented by Cluett et al. (1984}, Traffic
votume data had also been reviewed in connection with that supperting study. Again, this
level of detail is not included in the EIS because it would not have altered the document's

conclusions.
3.2.6.5 Comment:

Reviewers stated that the cumulative socioeconomic impacts of other nuclear energy
activities at the Hanford federal reservation (federal, state and private sector) are inade~
quately considered. One reviewer acknowledges that the possible resumption of Washington |
Public Power Supply System construction and the Basalt Waste Isolation Project are'mentioned,
but commented that very 1ittle statistical data are provided. The reviewer also stated that
no mention was made of ongoing DOE defense materials production activities, proposed Tand
burial of irradiated submarine .reactor components, or the decommissioning and disposal of
activation products from currently "moth-balied” production reactors (Letter Numbers: 216,
231, 234).

Response:

Cumulative impacts are addressed in two places in the EIS. There is a separate section
of the EIS that discusses cumulative impacts (Section 5.1.4). The socioeconomic section also
incorporates the potential for cumulative impacts (see Appendix K) by developing two alterna-
tive baseling scenarios, one of which assumes the restart of WNP-1 in 1988 with ‘completion in.
1983, and another that does not make that-assumption. A moderate growth in DOE Hanford Site -
activities s also assumed in the development of baseline conditions. Even under a scenario
that includes the WNP-1 restart, the projected new population attracted to the study area at.
the peak of employment represents Tess than 6% of the baseline population,

While this kind of analysis accounts for an upper bound on near-term projected cumula-
tive Hanford Site project activities, it is not the same as attempting to address the actual
additive (or cumulative) impacts of Hanford defense waste treatment a1ternat1§es combined '
with all other Tikely DOE and non-DOE Hanford Site activities in terms of a single socioeco-
nomic impact assessment of those activities combined. Such an analysis is considered to be
beyond the scope of this EIS.

In part this iimitation occurs because project activities are sequenced over time, Dur-
ing preparation of the EIS, for example, precise data on the probable impacts of the Basalt
Waste Isplation Project (BWIP) were not éﬁai]abTe., The sociceconomic analysis takes one
activity (the Hanford defense waste disposal alternative) and assesses jts probable impacts
against a background-of all other economic activities, including Hanford Site activities,
This type of analysis accounts for competitidn for scarce resources, including Tabor and
materials, and addresses the margina]leffect of the defense waste activity in question.
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Furthermore, the EIS (Section 5.1.4) points out that uncertain future DOE development activi-
ties on the Hanford Site will be covered under future National Environmental Policy Act
assessments.

Other DOE activities are subject to separate assessments to determine potential impacts.
Such environmental impact statements or assessments that are prepared -after this EIS will
need to incorporate the effects, if any, of the Hanford defense waste program in their
assessment. In this way, the cumulative impacts of projects are addressed in a sequential
fashion over time.

3.2.6.6 Comment:

Reviewers stated that a distinction should be made between construction employees and
permanent operations workers for the alternatives presented in this EIS. The reviewer
observed that a muitiplier of 1.2 is used to calculate secondary employment, but that it is
unclear if this factor is used for both constructibn and operations work forces. The
reviewer stated that if distinctions are made in the final EIS between construction and oper-
ations work forces, appropriate secondary (or total) employment multipliers should be iden-
tified for each type of work force data (Letter Numbers: 231, 234).

Response:’

Based on the architect-engineer's data on estimated work force requirements for con-
dycting all of the activities under each of the Hanford defense waste alternatives, the split
between construction and operations, particulariy with regard to scheduling of activities, is
not clearly made. In fact, a nuclear waste repository is not iike many large-scale projects
in the sense of having a discrete construction phase followed by a discrete operations phase.
These activities tend to o#er]ap substantially, because the construction of a disposal facil-
ity is in part driven by the rate at which waste materials become available to emplace.
Although temporary construction workers tend to'have associated with them different
socioeconomic effects than do permanent operations workers, these distinctions are likely to
be blurred for the reasons mentioned and because construction craft workers in the Tri-Cities
area tend to reside permanently in the area. While this distinction traditionally is made
and 1s useful in socioeconomic analyses, it is neither easy to make in this case nor Tikely
to be instructive if it could be made.

Another point in this regard relates to the nature of the "bounding analysis" that Ts
presented. This EIS is not attempting to assess a precise configuration for the waste alter-
natives; the final alternative will almost certainly be different from any one of the aiter-
natives presented here. Most likely it will be some combination of the alternatives. Also,
the use of a1térnative socioceconomic baseline scenarios is a further attempt to "bound” the
analysis. Any differences that might be due to a misspecification of the employment mutti-
plier would be "lost in the noise" and wbu]d fall within the range of potential effects rep-
resented by these "likely" and "max i mum" scenarios. Signﬁficant impacts are not expected to
gccur within this range. When a specific alternative 1s_se]ected, more precise detail of

3.2.22




R

2
L

Affected Environment: Socioceconomics

this sort may be available and appropriate for an assessment. It is agreed that where it is
worthwhile to make such a distinction, appfopriate secondary multipliers should be
identified.

3.2.6.7 Comment:

Several reviewers suggested that the draft EIS had not considered all pertinent factors
in the cost analysis and comparisons, including the costs of monitoring, emergencies, acci~
dents and land use loss (Letter Numbers: 44, 59, 71, 218, 217},

- Response:
The cost analysis in the draft EIS is believed to be adequate for purposes of making
comparisons among the alterpatives. The factors suggested would not change the relative

costs of the a]tqrnatives considered.
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Disposal Alternatives and Technologies: Geologic Disposal

3.3 DISPOSAL ALTERNATIVES AND TECHNOLOGIES

The following comments and responses pertain to the individual disposal alternatives
discussed in the draft EIS--geologic, in-place stabilization, reference, and no action. At
the end of this section are grouped the comments that are more generally concerned with dis-

posal procedures and policies.

3.3.1 Geologic Disposal

3.3.1.1 Comment:

A number of reviewers expressed theijr prefeﬁences regarding geologic disposal. Some are
in favor of geologic disposal despite the cost, and some are in favor of geologic disposal
but not at Hanford. Other reviewers are against geologic disposaT'(Letter Numbers: 3, 8,
10, 18, 29, 41, 42, 44, 46, 53, 57, 60, 61, 63, 78, 90, 101, 103, 106, 110, 120, 121, 122,
128, 137, 141, 142, 143, 144, 146, 148, 158, 163, 165, 171, 175, 180, 187, 189, 192, 195,
201, 204, 207, 216, 217, 218, 219, 223, 224. Hearing Numbers: 315, 321, 322, 340, 343, 344,
345, 394, 405, 412, 414, 415, 416, 424, 428, 435, 523, 560, 612, 615). '

Response:

In the final EIS, a preferred alternative is described that would result in geologic
disposal of three waste forms: the high-Tevel component of douhle-shell tank waste, capsule
waste, and retrievably stored transuranic waste. The low-activity fraction of double-shell
tank waste would be disposed of in grout in near-surface vaults. Additional analyses would
be performed and National Environmental Policy Act (NEPA) documentation as appropriate'wou1d
be prepared to assess the disposal of the other three waste forms. Selection of the com-
mercial repository site is beyond the scope of this EIS. See also comments 2.1.1 and 2.1.2.

3.3.1.2 Comment:

Reviewers felt that the language of the draft EIS appears to be biased against the geo-
10g1c'disposal alternative. Geologic disposal is presented as the most éxpensive option.
Readers are Ted to believe that Congress will not approve enough money for this optfbn.
Reviewers stated that more cost-effective ways to remove single-shell tank waste should be
explored before deciding what to do with the waste {Letter Numbers: 46, 64, 129, 171, 184,
219, 233).

Response:

There was no intent to bias the presentation of a1ternatives against the geologic alter-
native ner to lead reviewers to believe that Congress would not approve funding for this
option. Because of more cperations, treatment and disposal, geologic disposal would inevita-
bly incur higher costs. While more cost/worker-dose effective ways of retrieving single-
shell tanks will be sought, the high cost is associated with the treatment of the retrieved
waste. See comment 3.1.4.5 for discussion of waste retrieval from single-shell tanks.
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3.3.1.3 Comment:

Reviewers felt that the geologic disposal cost comparison is no longer valid because the
"granite" repository used for offsite cost comparison was dropped from consideration by DOE,
causing a bias in the cost comparison that was “unrealistically favorable" toward the refer-
ence option (Letter Numbers: 231, 234}.

Response:

The granite or crystalline rock repository site has not been dropped from consideration
by DOE, only delayed. . The method for calculating repository costs is described -in Appen-
dix J. Cost projections for repository disposal include repository consiruction costs via
the per-canister disposal fee. The actual cost of transporting waste to.a repository is a
small fraction of the total cost of the geologic alternative.

3.3.1.4 Comment:

Reviewers felt that the possibility of geologic disposal in horizontal turnels in the

Y a side of a mountain, in this case the RattTlesnake Hills, has been omitted. Severa1‘advantages
aselt' - .
of this disposal method were cited: the waste would be situated above the regional water
‘ By table -at essentially zero head, thertunne]s would be easier to construct and opehate and
Do hence less costly, these tunnels could be operated at atmospheric pressure, and the path
i ’ Tength to the Columbia River would be about doubled (Letter Numbers: 3, 215).
o ) .
Response:
P : e . i
: Sefection of a geologic repesitory in accordance with the Nuclear Waste Policy Act is
| = outside the scope of this EIS. '
[ P, 3.3.1.5 Comment:
— Reviewers commented on Section 3.3.5 and noted that the DOE apparently eliminated from
f detailed considératiqn the disposal of entire tank contents on the basis of costs and addi-
tional risk. Another reviewer suggested that the disposal of single-shell tank wastes be
e done selectively, on the basis of each tank Inventory.
S Response:

See comments 3.1.4.1 and 3.1.4,5,
3.3.1.6 Comment:

Reviewers expressed the preference for more repositories so that wastes do not have to
be transported from area to area (Hearing Numbers: 323, 523, 619, 646).

Response:

See comment 2.1.5.
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3.3.1.7 Comment:

Rather than placing reliance for safe containment on natural rocks surrounding waste
that has been encased in glass, as DOE outlines, Sweden plans to use lead, titanium and cop-'
perIDVerpacks. A reviewer felt that the DOE should evaluate these options in the final EIS.
(Hearing Number: 433).

ResEonse:_

The form in which waste is to be placed 1n'geo1ogic repositories is being determined
under the repository program, and will uTtlmate]y be Ticensed by the NRC before disposal
jmplementation. '

3.3.1.8 Comment:

Reviewers were concerned that the geologic disposal alternative could not be reascnably
discussed until a site has been selected for a repository {Letter Number: 171. Hearing Num-
ber: 543). .

Response:

In the draft EIS the existence of a geoiogic repository somewhere in the cohtfnehta]
U.5. was assumed; it was not the purpose of that document to consider repository siting or
assess repository- 1mpacts.

It was assumad that a repository, regardless of its actual location, would comply with
the NRC's 10 CFR 60 and the EPA's 40 CFR 191, Thus, the only site-specific variable would be
transportation impacts, which were discussed in the draft EIS,

3.3.1.9 Comment:

Reviewers commented on Section.3.3.1 and Table 4.3 of the draft FIS, which stateé that
the geologic disposal alternative will "remove from surface or near-surface storage or dis-
‘posal on the Hanford Site essentially all.(98% by activity) of high-activity/Tow-volume and
TRU waste (to the extent practicable),” and does not clearly define such terminolegy as “to
the extent practicable" (Letter Numbers: 161, 170, 215).

Response:

The expressions "“surface" and "near surface" were meant to include waste in storage
facilities such as th water basin storage for encapsulated waste, the underground tanks
(near surface) and buried waste and transurahic {TRU} soil sites (both of which are thought
of as near surface). '

The information given in Table 4.3 is not a practical basis for levels of activity
requiring removal from soils, if for no other reason than that soils naturally contain ura-
nium in higher concentrations than those listed in Table 4.3. A more appropriate approach
would be to begin with predetermined-safe Tevels of radiation exposure and use radionuglide
transport modeling to arrive at permissible concentrations of radionuclides in soil.

The percentage given for the waste retrieved in the geologic disposal alternative was
developed from an estimate of 95% removal of single-shell tank waste, 99.95% removal of
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double-shell tank waste and 100% removal of packaged or solid waste. Packaged or solid
wastes include encapsulated wastes, TRU-contaminated soil sites, pre-1970 buried TRU solid
wastes and newly generated w;ste§.' In all likelihood, removal of waste from single-shell
tanks'wou1d be better_than_gs%, but that value was used to provide a conservative {or pessi-
mistic) estimate of impacts which in aggregate amounted to about 98% by activity.

3.3.1.10 Comment:

One reviewer disagreed with the impact assessment {in the General Summary of the draft
EIS) of the short-term ﬁadio]ogicél impacts of the geologic disposal versus fhe reference
alternative, contending that if the high-Tevel double-shell liquid wastes can be handled
within a safety range of 0 to 4, then so can the single-shell tank sludge (Letter Number:
29).

Response:

The processes for removal of the two types of waste are markedly different, as described
in Appendix B of the EIS. ‘

3.3.1.11 Comment:

Rev1ewers expressed concern that techn1ca1 and geological problems with emplacement of
defense high-level waste in a repos1tory need further discussion in the EIS {Letter Numbers:
78, 171).

Resgonse:

Technical and geological problems were addressed in the Commercial Waste Management
Statement--Generic Environmental Impact Statement (GEIS) (DOE 1980)., With respect to this
EIS, the only particulars to be determIned for waste classes destined for repos1tory dis-
posal, are the waste form that would be acceptable to the NRC in terms of licensing a commer-
cial repository, fee and repository loading schedules, and transportation. Consideration of
disposal of waste in borosilicate §1a55 in geologic repositories was discussed in detail in
the GEIS, - i

3.3.1.12. Comment

One reviewer noted that cost estimates for the offsite (granite) repository are believed
to be higher than basalt because the vertical emplacement scheme is inappropriately assumed
(Letter Mumber: 215). - '

Resgonse

The offsite repository was chosen to maximize the transport distance as an alternative.
Possible locations farthest from Hanford were in granite. In the final EIS the repos1tory
costs for non-TRU wastes have been based on a cost-per-canister and are not influenced by
repositary media. : '
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3.3.2 Ip-Place Stabilization and Disposal

3.3.2.1 Comment:-

Some reviewers favored in-place stabilization and disposal, or regarded it as an interim
measure until a permanent means of disposal could be developed., Other reviewers did not want
defense waste stabilized and disposed of on the Hanford Site. Still others indicated that
the draft EIS expressed a bias toward in-place stabilization and disposal, and noted that
"elimination of the second repository" added further pressure to stabilize and dispose of
waste in place (Letter Numbers: 1, 12, 13, 15, 40, 42, 55, 56, 57, 64, 69, 70, 78, 938, 101,
106, 111, 1il6, 120, 121, 122, 128, 129, 143, 144, 154, 157, 161, 163, 164, 171, 172, 174,
208, 217, 223, 240, 242, 243-EPA. Hearing Numbers: 335, 336, 433, 606).

Response:

The in-place stabilization and disposal alternative was analyzed as one possible optien
for disposal of Hanford defense waste--one that would not require retrieval, processing, and
transportation of most of the waste. It was seen as a viable option because it offers
reduced occupational exposure, transportation of wastes, and costs.

There was no relationship between analysis of this alternative and the suspension of the
search for the second repository site. For discussion of the delaying of the second reposi-
tory, see comment 2.1.8,

3.3.2.2 Comment:

One reviewer indicated that the draft EIS did not sufficientiy emphasize the stabiliza-
tion of existing waste, which should be given priority. Calcining was suggested by several

“reviewers, one of whom felt that the situation at Manford requires "emergency® measures {Let-
" ter Numbers: 46, 216, 230, 242).

Response:

Present storage of defense waste at the Hanfurd Site does not pose a danger to the pub-
Tic that might require emergency actions. Waste management operations were evaluated in an
EIS published in 1975 (ERDA 1975) and by the National Academy of Sciences of the NétionaT
Research Council in 1978. The conclusions of these studies were that the public health and
safety were not threatened by present waste management operations at Hanford.

3.3.2.3 Comment:
Reviewers noted that the proposed process of dissolving waste in glass is better than

glass production from caicine {as is done in Idahe) (Letter Numbers: 71, 217}.

ReSEonse:

It is not required that the draft EIS evaluate a variety of waste vitrification proc-
esses. The draft EIS assumes a preconceptual vitrification plant design to support vitrifi-
cation of retrieved 1iquid waste in the reference disposal alternative and, with additions,

the geologic alternative.
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3.3.2.4 Comment:

Reviewers requested additional technical, material, cost, comparative risk, and NEPA
information and noted that the discussion in the draft EIS pointed to the need for further
experimental/technical development of the dispgsal technology for in-place stabilization,
Appendices A, 8, D, J, M, and X were cited as appropriate places to include that detail (Let-
ter Numbers: 70, 71, 217, 223. Hearing Mumber: 543). ‘

Response:

The DOE agrees that before the final decision to select the in-place stabilization and
disposal alternative for any waste class, additional development and evaluation including
parformance assessment (risk) will be required. This development and evaluation is outlined
as part of the preferred alternative described in Section 3.3.5 of the final LIS, and ..
includes such areas as waste characterization, barrier performance studies and analysis, and
compliance with EPA standard 40 CFR 191 where app11cab1e.

3.3.2.5 Comment:

Several reviewers noted that Section 3.3.2 of the draft EIS describes operations for
which there is no current technology, and that the use of "preconceptual technolegy" is not
acceptable. '

One reviewer questiomed the DOE's plan to leave most of the single-shell tank waste on
site bhecause it is not "readily retrievable" (in other words, retrieval would be too hazard-
ous or too costly). The DOE provides no support for this fundamental assumption in the draft
EIS, except that liquefying waste would cause the tanks to leak (Letter Numbers:- 5-D0I, 161,
171, 189, 201, 215, 217, 219, 240. Hearing Mumber: 512).

Response:

The National Environmental Policy Act requires that all reasonable alternatives be

“addressed at an early stage in the decision-making process. Some aspects of the alternatives

have not been thoroughly tested; nevertheless, they are sufficiently reasonable to warrant
discussion. The impacts that may result were described in the draft EIS, However, DOE's
preferred alternative defines further development and evaluation before making a decision on
the disposal of single-shell tanks and buried transuranic wastes.

For additional discussion on retrieval of single-shell tank wastes, see comment 3.1.4.5.
3.3.2.6 Comment:

A reviewer noted that the in-place stabilization of single-shell tank waste conflicts
with reauirements of the commercial industry for the disposal of high-Tevel wastes, and
expressed concern that the heavy metals in the sludge would contaminate the shallow aquifer
(Letter Number: 171). -
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Respensa:

The EIS presents the in-place stabilization and disposal of single-shell tanks as
acceptable because the impacts that were shown to result from such disposal were small and
because there was a reascnable expectation that EPA Timits on impacts could bhe met, dith an
effective barrier in place over the'singTe-sheTI tanks, as left in the tanks, it was shown
that the concentrations of elements and nitrates in groundwater or the Columbia River would =
not exceed EPA 1imits. However, chemicals and associated metals would be further investi-
gated as outlined in the preferred alternative.

3.3.2.7 Comment:

Reviewers noted that the Resource Conservation and Recovery Act (RCRA) standards require
the use of a Tiner. This requirement is not included in the description of any option. One

reviewer felt that if the DOE intends to meet RCRA standards, the final EIS shou]d‘shdw how

the standards can be met without the use of Tiners (Letter Numbers: 171, 219},

Response:

The DOE commitment to comply with RCRA may be found, as revised, in Chapter 6 of the
final EIS. There are matters of interpretation and questions of application that will be
addressed with the regulatory agencies on a case-by-case basis as well. For example, does
the concrete surrounding the single-shell tanks constitute a liner; does the second steel
shell of double-shell tanks constitute a Tiner? Would a short-lived k3ﬁ—year) liner be more
acceptable than a long-lived cap that prevents entry of water? The DOE 1is dedicaﬁed not only
to the shorter-term RCRA requirements, but also to the Tong-term (10,000-year) isolation
requirements of any permanent disposal site. '

3.3.2.8 Comment:

A reviewer noted fhat suggestions made in 1960 by the Atomic Energy Commission (prede-
cessor to DOE} to dispose of waste at a surface disposal site by relying on engineered barri-
ers and warning systems had been rejected by the public and the scientific community (Letter
Number: 5-DOI).

Response:
The reviewer subsequently referred the DOE to four references, which are summarized

beiow:

{1} The National Academy of Sciences (MNAS 1957) favored disposal in cavities mined in
salt beds and salt domes, but pointed out that "the next most promising seems to be stabili-
zation of the waste in a slag or ceramic material forming a relatively irsoluble product,
This could be placed in dry mines, surface sheds or large cavities in salt.” Some abandoned
mines might be suitable for the disposal of solid wastes. “Shallow mines are similar to cav-
erns in that most are wet and evén the dry ones would probably Teak if filled with Tiquid '
wastes. Evaporated solids in cans could be stored in shallow dry mines." The NAS document
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concluded that "continding disposal of certain [large volume] Tow level waste in the: vadose
zona, above the water table, is of limited appiication and probably involves unacceptable
long term risks."

{2) The Second Cenference on Ground Disposal of Radioactive Wastes (Morgan, Jamison ang
Stevenson 1962) reported on seme successful Tysimeter analysis of engineered barriers at
Savannah River. It was reported by a British author that ground disposal is not practiced:
"This is not because it is an unsatisfactory process; ‘on the contrary, if carried out under
controlled conditions, in a suitable area, it is believed to be a promising methed of dis-
posal.” There is, however, ",.,.no district in England, where the conditions resemble those
found, for exawple, at Hanford."

Although there was some discussion of the difficuity of censtructing an entirely imper-
meable covef, another example of the efficacy of such multilayered barriars was cited. A
natural barrier system was discovered by the USGS near Kachamak Bay 1n Alaska. Skeletal
material from a sand bed topped by a shell heap and then silt and clay was taken to Dr. Alex
Herdlichka of the National Museum, "a very competent physical anthropologist® (Morgan,
Jamison and Stevenson 1962). He concluded that the hones were not over 20 years old. Arche-
ologists and geologists who studied the .site concluded “"that the minimum age for this mate-
rial was one thousand years, and more likely two thousand years."

{3) The General Accounting Office (GAD)} {GAQ 1977} discussed ERDA alternatives for the -
disposal of defense waste, pointing out that "Questions have been raised about the two sites
(Savannah River and Hanford) for geological disposal." The GAO also noted that “the key
jssues facing ERDA in the long term management of its éx1sting and futiure high level wastes
are whether or not it can demonstrate technologies to safely remove it from storage tanks, _
process it into suitable Tong term storage or dispesal forms, and transport it to storage or
disposal sites.” The GAD discussed the possibility that "the 20 cracked tanks(a) at Hanford
may not be susceptible to sluicing due to the danger of dissolving salt crystals that plug
the Teaks and cause new leakage." '

The GAO concluded: "“At Hanford ERDA may not be able to remove-all of the high Tevel
waste from many of the tanks. Thus, entombment in the tanks is one of ERDA's praeferred tong
term storage (if not its disposal) option. Again, ERDA is fortunate because the Hanford
site, with the dry desert climate and deep water table (average about 250 feet below the sub-
surface). appéars to be more suitable for Tong term storage or disposal, ERDA still must do
additional site hydrogeological investigations before selecting this option.”

'(4) The USGS (DOE 1979) pointed out that "disposal of nuclear wastes in a geologic
repository has received greater attention than have other disposal alternatives from the -
technical community since the early 1950's." The USGS further commented that, even in a geo-
Togic repository, "total containment in the immediate waste repository probably cannot be
guaranteed, and the recognition that a series of independent barriers--both engineered and

(a) Currently there are 60 known or suspected leakers.

3.3.8




Sty
E s

e

Wl

Disposal Alternatives and Technologies: Reference Alternative

natural--to waste migration could offer the redundancy needed to compensate for the uncer-
taintfes in predicting long-term waste isolation.” B

Throughout these references there is a distinct preference for geologic disposal of
wastes. There is an intuitively pleasing conclusion that "deeper is better." Even though
there ars numerous published studies both pro and con with:respect to the effectiveness of
protective barriers, none of these studies provides an analysis of specific Hanford boﬁdiF
tions and the risk/cost benefit of alternatives. When such a trade-off analysis is made, as
has been done in this EIS, the conclusion is far from clear that near-surfiace disposal with
engineered barriers should be rejected.

3.3.2.9 Comment:

Reviewers noted that under the in-place stabilization option, cesium and strontium cap-
sules will be disposed of in drywells. Potential environmental contamination from these
sources is not mentioned. What risks does this method of dfsposaT have? How mobile are
these ions under various environmental conditions? {Letter Numberé: '171, 219).

Response:

The risk from strontium and cesium in drywells is seen as small. The capsules are dou-
bly encapsulated and are placed in disposal canisters. Because of their containment and '
their re1ative1y short half-Tives and because they would not be readily transported in the
vadose zone if reIeased from their containers, it is unlikely that encapsulated strontium and
cesium would ever reach groundwater. The only real risk would be from driliing into cesium
capsules within about 400 years of emplacement.

3.3.3 Reference Alternative

3.3.3.1 Comment:

Several reviewers commented favorably (however, with reser#ations) on the reference
alternative. The EPA gave the reference alternative an EC-2 (Environment Concerns--
Insufficient Information).

Other reviewers were opposed to choosing the reference alternative, which was considered
as a "cosmetic" effort; as providing no radiological reasons for its preference over other.
alternatives; as being described in the EIS in positive terms, compared to the other alterna-
tives. Other reviewers noted that the reference alternative does not combine the best of all
alternatives, considering that a significant quantity of high-level waste would be left in
ptace. Some reviewers feit that the "reference" alternative was just the DOE's way to avoid
naming a "preferred" alternative (Letter Numbers: 8, 58, 60, 101, 120, 122, 138, 143, 149,
170, 190, 201, 215, 223, 231, 234, 243-EPA. Hearing Number: 425). '

Response:

The geolegic and in-place stabilization and disposal alternatives permit the assessments
to bound the range of impacts represented by potential disposal alternatives. The reference
alternative provides an example of a middle-ground disposal alternative. It was intended

‘that no preferred alternative would be considered until agency and public input had been
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received. The preferred alternative (see comments 3.3.5.3) is believed to’ be responsive to
the EPA's observation of the need for further information before implementing a dfsposal
strategy for some waste classes,

3.3.3.2 Comment:

A rev1eWer commented that the draft EIS states that most eco1ogaca1 jmpacts from
in- p1ace stabilization and d1sposaI of all waste classes would be minimal because much of the
area under consideration atready has been disturbed; however, it does not explain what addi-
tional impacis are predicted. The rev1ewer felt that although the word "minimal® was used,
its meaning was not clear, and wondered whdat group of biota would be affected most--p]ants,
wildlife, or birds (Letter Number: 171}.

Response:

The surface areas involved are existing waste storage or disposal sites. In areas where
tanks are stored, the soil surface is covered with gravel. Retrievably stored TRU waste
sites are currentiy large trenches holding the barrels of waste. Sites for wastes pbev10u§1y
disposed of are mostly covered by revegétated soils. In the in-place stabilization and dis-.
posal alternative, these sites would be covered with the protective barrier. There woﬁ1d'be
a small eco1og1ca1 impact; ant hills would be bUPTEd scorp1ons and beetles and other insects
would be destroyed and small animals would be d1sp1aced.

3.3.4 No Disposal Action {Continued Storage) _
3.3.4.1 Comment: - '

Several reviewers commented that the no disposal action alternative is not an environ-
mentally viable option. Other reviewers cautioned against acting before proven technology
has been developed, but encouraged cleaning up the waste at the Hanford Site and mounting a
vigorous research -and development program (Letter Numbers: 4, 14, 46, 82, 101, 110, 122,
171, 174, 208, 217, 219, 231, 234, 243-EPA).

Response:

On the basis of the analysis performed, DOE continues to contend that the-no disposal
action alternative is not an acceptable alternative for the Tong term. The no disposal
action alternative serves only as a basis for comparison and to meet the requirement of NEPA
for consideration of such an option. Neverthe]ess, deveiopment, evaluation and field testing
for this alternative will continue at some sites in order to gain additional experTence in
disposal technology and to evaluate and develop further predictive models.

3.3.4.2 Comment:

' Several reviewers suggested that the defense waste not be disposed df but rather that
it be placed into a monitored retrievable storage facility or some interim form of storage at
the Hanford Site (some reviewers requested above-ground storage) or other Tocations. The
concern is that the waste should remain accessible for continued mon1tor1ng and for poss1bTe _
retrieval at some future time. Reviewers generaliy felt that a solution for disposing of the
waste permanently is not available at this time, and concern was éxpressed that nothing
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irreversible should be done with the waste before truly safe and effective disposal technolo-
gies have been developed and proven. Some reviewers felt that resource values in the wastes
were being neglected. One reviewer pointed out that the molten glass products that are to be
transferred into canisters will require temporary storage at the Hanford Waste Vitrification
Plant (HWVP) before shipment to a geologic repository, and that the EIS needs to include the
1mpgcts from the temporary storage frem the vitrified waste. A reviewer also wondered
whether. the Monitored Retrievable Storage (MRS) facility planned for commercial waste will be
used to extend the beginnihg of the operational date of the repository. (Letter Numbers:

15, 18, 22, 27, 41, 67, 72, 75, 79, 90, 91, 105, 113, 120, 121, 127, 140, 143, 144, 147, 153,
158, 171, 182, 186, 192, 204, 208, 211, 216, 217, 232. Hearing Numbers: 456, 514, 516, 517,
530, 538, 567, 617, 619, 633, 646, 650).

Response:

The DOE has no plan for a special MRS-type facility to store defense wastes. For vitri-
fied defense waste, the proposed HWVP will pﬁovide storage for approximately 750 canisters,
reprasenting about 5 years of canister production. The HWVP storage area is expandable if a
longer storage period is necessary before the waste can be shipped to the geologic reposi-
tory. The vitrified waste form is of high integrity and is encased in high-integrity stain-
Tess steel canisters that can be safely stored in a monitored, filtered storage facility for
a significant length of time if necessary.

Capsule wastes are also presently stored and will continue to be stored in monitored
water basins. Other wastes are also stored at the Hanford Site in a safe, monitored situa-
tion {e.g., double-shell tanks).

The DOE beljeves that technology is available to move forward with final disposal, e.g.,
vitrification, of the classes of wastes described in the preferred alternative, and that it
is in the best interest of public and environmental concerns not to delay any Tonger in areas
where technology has been proven,

3.3.5 General
3.3.5.1 Comment:

Reviewers felt that the draft EIS did not discuss the alternatives sufficientiy and that
they were not technologically proven. Some reviewers exprassed the belief that there is no
safe method or place (for disposal of radioactive waste (Letter Numbers: 31, 57, 80, 86, 99,
100, 102, 124, 155, 171, 186, 187, 191, 194, 136, 215, 216, 227, 228, 229, 236). '

Response:

Additional discussion on alternatives has bmen provided in the final EIS. Technologies

_relating to waste retrieval and barrier performance will be subject to further devé]opment

and evatuation according to the preferred alternative. The DOE disagrees with the opinion
that no safe disposal method exists, noting the vast quantity of technical work that indi-
cates wastes can be safely disposed of.

See -also comment 3.3.5.4.
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3.3.5.2 Comment:

Some reviewers felt that the EIS tacks a description of all reasonable alternatives and
that more alternatives should have been analyzed. Some questioned why the 27 alternatives
referred to in the draft EIS were not.included in the EIS, or a reason for their dismissal
provided, Reviéwers felt that disposal alternatives such as space disposal, sea bed dis-
posal, island disposal, ice sheet disposal, water containment, and subduction under geologic
plates should have been discussed. A number of reviewers found disposal at the Hanford Site
unacceptable and suggested alternative locations, such as the State of Nevada, the Arctic, in
10 to 30 other locations (“wherever the waste was generated"), on another planet, in the sun,
in space, "in the void prior to its creation," in underwater cities, and in "works of sculp-
ture" {Letter Numbers: 9, 20, 28, 33, 41, 44, 45, 47, 64, 66, 73, 79, 89, 91, 92, 93, 94,
99, il5, 132, 133, 135, 171, 178, 183, 187, 214, 215, 216, 217, 223, 230, Hearing Numbers:
463, 547, 611).

Response:

Alternatives such as the sea hed and outer.space were analyzed in the Commercial Waste
Management Statement--Generic Environmental Impact Statement (DOE 1980a). In the Record of
Decision for that EIS, it was announced that DOE was emphasizing'reséérch efforts on geologic
disposal, There appeared to be no need to revisit these alternatives in the EIS.

The 27 alternatives cited in the Foreword of the‘draft EIS actually represented a number
of variations on four disposal options for high-level waste.  Those options were in-place _
disposal in existing tanks, onsite geotogic disposal, offsite geologic disposal and onsite
engineered surface facilitiles. The variations principally concerned alternative waste forms.

The DOE in DOE (198lb) concluded that while the emphasis of disposal shouid be on geo-
Togic disposa1, the alternative of seabed disposal should continue to be investigated. For
the reason stated by the reviewer, isolation for millions of years, disposal of waste in the
subduction zone {of the seabed) warrants further consideration.

3.3.5.3 Comment:

Several reviewers expressed their support for the disposal of capsule waste, double- ~
shell tank waste, and retrievably stored transuranic waste in a geologic repository. The
disposal of other waste should wait for additional studies, including waste characterization
and site characterization research. Also, the interrelationships among separate existing

programs for the different types of wastes should be coordinated.

Reviewers recommended that the final EIS identify decisions that will be postponed pend-
ing further research and development, a time1ine for comp]etion of these activities, costs
involved, and the type of NEPA rev1ew that 1s ant1c1pated.

Reviewers requested expedition of research and procedure development that leads to the
timely cleanup of those wastes posing the greatest risk.. Since certain facilities described
in the draft EIS are common to several categories of waste, early design would be approprj-
ate. Included here would be a vitrification plant with sufficient capacity for the single-
shell tank waste. Studies om the grout concept should also be pursued, with special emphasis
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on the demonstration of structural integrity and resistance to leaching of the waste form.
One reviewer advocated using the best current technology to dispose of waste now while con-
tinuing research to improve the waste form. One reviewer expressed concern that the scien-
tific community and the public should be involved in future decisions pertaining to these
disposal technologies (Letter Numbers: 3, 12, 53, 116, 120, 126, 141, 143, 147, 181, 171,
172, 192, 215, 217, 223, 239-NRC, 243~EPA). o

Response:

The views expressed have been taken inte consideration by tha DOE in the development of
the preferred alternative, as described in Section 3.3.5 of the final EIS. The preferred
alternative would result in geologic disposal for capsulé waste, high-Tevel, double-shell
tank waste, and retrievably stored transuranic waste, grout disposal:-of low-activity double-
sheli tank waste, and performance of further development and evaluation for other classes of
wastes. The Hanford Waste Vitrification Plant (HWVP) will be ‘large enough to allow future
modification if it is decided at a later date to vitrify some or all of the single-shell tank
waste. Development of separation processes is also ongoing to reduce the volume of waste -
requiring repository disposa] D1sposa1 of the other waste classes wouId await add1t1ona1
studies and technology development. ' '

In addition to the information provided in the preferred alternative, plans for addi-

~ tional development and evaluation of various aspects of disposal (see Section 3.3,.5) are

described in the Interim Hanford Waste Management Plan (DOE 1986e)} and the Interim Hanford
Waste Management Technology Plan (DOE 1986d). To forecast the'comp1etion and results of the
development and evaluation and the type of NEPA documentation required would be premature.
State and federal agencies and the pub11c will be involved at the appropriate time, accord1ng
to the NEPA process.

3.3.5.4 Comment:

Many individuals and organizations expressed interest and concern about the level of
technology development. set forth in the draft EIS for many processes and facilities described
therein, Specific comments included use of the best available technology to get the disposal
Job accomplished now, additional research and development requirements, independent reviews
of technologies and resuTts, funding, contingency plans, and large-scale testing of final
design process and/er facility before final disposal. Several reviewers expressed the con-
cern that nothing irreversible be done before disposal technpologies are proven. (Letter Num-
bers: 3, 5-D0I, 12, 19, 22, 29, 53, 70, 78, 83, 87, 103, 106, 116, 120, 121, 126, 128, 143,
ia4, 147, 170, 171, 185, 215, 217, 223, 239-NRC, 243-EPA. Hearing Number: 412).

Response:

To comply with the-National Environmental Protection Act (NEPA) requireméhts for early
preparation of environmental documentation, the draft EIS was prepared before final optimized
designs were available for all processes/facilities necessary to complete ‘the disposal
options. Once a disposal decision has been made, detaiied engineering studies, both pilot-
scale and piant-scale, may enhance the specific waste rétrieval, treatment, handling,
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immobilization and/or disposal processes evaluated in the dbaft'EIS. The processes evaluated
in the draft EIS were chosen so that, if implemented for any disposal alternative, they would
be expected to be bounding in the environmental impacts described in the draft EIS. Inde-
pendent, outside consultants will continue to provide input for the processes/technologies
selected for evaluation. . ' '

The DOE's goal is to move toward final disposal of defense wastes. The disposal opera-
tions will be conducted in a safe and cost-effective manner, using the best available tech-
nologies and complying with applicable regulations. The DOE feels that adequate technology
is currently available for disposal of double-shell tank waste, retrievably stored TRU
wastes, and strontium and cesium capsules. Additional development and evaluation are
required before disposal of single-shell tank waste, pre-1970 buried TRU solid waste, and the
TRU-contaminated soil sites. Continued dialogue with various federal and state agencies fs
planned to ensure adequate programs to close issues, Key pafts of the DOE program will con-
tinue to be reviewed by reputable outside technical experts, such as the National Academy of
Sciences. More detalled waste management plans for the reference alternative are found in
the Interim Hanford Waste Management Plan (DOE 1986d) and the Interim Hanford Waste Manage-
ment Technology Plan (DOE 1986e). These plans are updated periodically and will be updated
again after the Record of Decision on the final EIS is issued.

3.3.5.5 Comment:

A reviewer noted that there are several statements in the draft EIS indicating that
defense waste will be processed and ready for geo1ogic disposal before the operational date
of the repository, raising the question as to whether there is need for interim storage. The
anticipated environmental impacts resditing from this temporary storage were not addressed-in
the draft EIS. A timeline for the processing of defense waste in relation to the acceptance
schadule for the geologic repository was requested (Letter Numbers: 147, -217).

Response:

Interim storage of waste glass in canisters is provided for at the HWVP for nominal
S-year canister production. Such storage is in medular configuration for ready increase 1in
capacity, if required. As the schadule for realization of a repository develops, it may be
necessary te enlarge the storage area. Impacts of étorage considered in the EIS were
included in discussions of the HWYP (Appendix C). Those associated with an expansion would

he expected to be minor by comparison.
3.3.5.6 Comment:

Reviewers questioned why, if the slagging pyrolysis incinerator is planned for use under
the geologic disposal alternative to reduce waste volume, it is not planned for use under the
reference alternative (Letter Numbers: 147, 217).

Response: _
The volume of TRU waste gofng to & repository in the reference alternative is suffi-
ciently small that use of a slagging pyrolysis incinerator would be unwarranted.
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3.3.5.7 Comment:

Several reviewers commented that single-shell tank waste and possibly other wastes were
going to have to be disposed of in place because there would not be enough room. in a
70,000-metric tons heavy metal (MTHM) repository (Letter Numbers: 56, 61, 69, 70, 71, 78,
111, 147, 156, 163, 217, 219; 223. Hearing Numbers: 538, 550, 606).

Response:

The DOE is committed to geologic disposal of all waste that is designated in the Record
of Decision to go te a geologic repository. If it is determined that additional repository
space is réquired for defense waste, then that space will be made available.

The first commercial repository is presently limited to a receipt of 70,000-MTHM (metric
tons of heavy metal) or its equivalent (amount of heavy metal) until the second repository is
receiving waste. As the uranium at Hanford was irradiated to much lower bufnups than commer-
cial reactor fuel (average burnup Tess than 1,000 MWd/t compared to 30,000 MWd/t), the units
of defense waste guantity must be converted to a commercia1-equiva1ent mass of heavy metal to
permit comparison with capacity limits for a commercial repository. This s accompffshed by
using the process described in DOE (1986), which estimates that there is about 3,000 MTHM
commercial equivalent for all Hanford waste, This estimate includes about 1,000 MTHM commer-
cial equivalent for single shell tank wasﬁe. [It is noted that larger equivalent metric tons
of heavy metal (eMTHM) are used in Appendix S, page S.5. In this case release Timits in
curies are calculated for each radionuclide based on Table 1 of EPA standard 40 CFR 191 (see
Chapter 6, page 6.12, Volume 1 of the Hanford draft EIS), Note 3. Note 3 indicates that
“.v.a value of 5,000 MWd/MTHM may be used when the average fuel burnup is below
5,000 MWd/MTHM...."] '

3.3.5.8 Comment:

Reviewers suggested the need for a systems approach to an integrated disposal strateqy
that would apply to both radicactive and chemical wastes (Letter Numbers: 56, 69, 217).

Response:

Historically, radiological aspects of Hanford wastes have dominated consideration of the
environmental impacts of operations and now those of disposal. In that regard, a systems
approach was taken and integrated strategies, as far as differences in waste class character-
istics would permit, have been followed.

Although research is planned that will place knowledge of the potential for transport of
chemicals more on a par with that of radicactive species, it is believed that the completion

- of this research is not necessary to begin making choices for disposal of Hanford defense

wastes. The preferred alternative described in Chapter 3 takes these various aspects into
account. Aspects of chemical wastes that involve regulation by the Resource Conservation and
Recovery Act or by the Comprehensive Environmental Response, Compensation and Liability Act
are discussed in Chapter 6.

See also comment 3.1.6.1.
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3.3.5.9 Comment:

One reviewer claimed that cost estimates were genera1ly inadequate. Other reviewers
commented particularly that in Appendix J, "Method for Calcu]atjng'Repository Costs. Used in
the Hanford Defense Waste EIS," no mention was made of important parameters in the computa-
tion of life-cycle costs such as capitalization and amortization charge rates, costs of ulti-
mate decommissioning of geologic repositories {assuming mingling of defense high-level waste
and spent fuel from commercial nuclear power plants), and perpetual monitoring following.
repository closure. The f01lowing comments were made: 1) “Tota]“ costs were ostensibly sum-
marized 1n.Appendix L (Tables L.&, L.10, L.14, and L.18); however, only the no dispcsa1
action -{Table L.18) specified costs for monitoring, surveillance, vegetation contrel, and
subsidence maintenance. A reviewer reguested inclusion of similar costs for other disposal
alternatives. 2) It was unclear whether land values or costs are included in the calcula-
tions, and requested inclusfon of "marginal” and “real" costs of land. 3) A reviewer com-
mented on the statement on page J.2 {last paragraph, first sentence), "the design basis
modeled was for a 47,000 MTHM repository containing equal amounts of spent fuel and high-
level waste,” and requested the basis for choosing this capacity. 4) A reviewer requested a
sensitivity analysis indicating computed costs at several defense waste and spent fuel capac-
ity levels. One reviewer felt that the draft EIS misleadingly shows the environmental
impacts as equal, thereby causing cost, rather than "good science," to be the chief distinc-
tion among them (Letter Numbers: 71, 187, 217, 231, 234), '

Response:

ATl of the cost estimates reported for the waste disposal alternatives -in the ELS are
made on a comparable basis. The enly component in the capitalization charge rates that s
not included in this analysis is federal financing charges, if any. Including financing
charges on all cost estimates would slightly increase the cost difference between the geo-
Jogic and other dispasal options. : ' o

Amortization charge rates noted by the reviewer were interpreted to refer to amortiza-
tion (recovery) of capital. These costs are identical to the costs for capital expenditures
used in this analysis. Decommissioning of surface facilities, backfilling and sealing of the
repository, and an annuity fund for long-term survei]1ance_are all included in this cost

analysis.

Costs’ of monitering and surveiilance are included in costs of the geolegic disposal
alternatives. '

The geologic disposal alternatives for which a'repdsitory is located on federal land do
not include a land puhchase cost, because the tand is owned by the federal goyernment.
So-called “opportunity" costs for other federal land uses are subjective at best and are not
clearly quantifiable. o ' 2

The commérc1a1 repository design used in the analyses was intended to contain
23,500 MTHM of spent fuel and 23,500 MTHM equivalent of commercial high-level wasie. {The
47,000 MTHM total for the repository was that used in the final EIS on Management of
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S

Commercially Generated Radioactive Waste (DOE 1980)]. The capacity of this repository design
was increased to dispose of defense high-Tevel wastes described in this EIS. The commercial
repesitory capacity has no effect on the costs of defense waste co-emplacement and so does
not affect the estimates in Appendix J.

3.3.5.10 Comment:

A reviewer commented that there was no apparent basis for the aésumption that decommis-
sioning would require 20% of the cost used for assembly of the TRU-contaminated soil and
solid waste site recovery facility (Letter Mumber: 223).

Response:

Decontamination and decommissioning (D&D) costs were estimated at a conservative 20% of
capital costs for new facilities only. Past experience with facility D2D costs, when cor-
rected for inflation, shows amounts in the 10% to 20% range. It is expecfed that future
facilities will be designed with consideration of eventual D& which should Tower D&D costs.
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3.4, SHORT-TERM IMPACTS

This section addresses comments pertaining to radiological and nonradiological impacts
from cperations, transportation, and onsite accidents.

3.4.1. Operational Impacts
3.4.1.1 Comment:

Reviewers suggested omitting occupational dose calculations, since these doses are vol-
untarily received by workers. It was noted that in calculating occupational doses, the draft
EIS uses a historical average annual dose for radiation workers. The reviewers felt that
this tends to mask operations with high exposure by averaging them in with operations of neg-
1igible exposube, and that a more informative approach would be to provide both a description
of the projected cumulative freguency distribution of dose and an upper bound on those expo-
sures, including accidents. Another asked if protective methods for the workers were taken
into account n arriving at occupational exposure {Letter Numbers: 4, 180, 215, 223).

Response:

Occupational dose was included as one measure of impacts of the disposal alternatives
and of the no disposal action. These doses were called out separately so that individual
readers could weigh them as they chose. To some, such doses have low weight because they ara
received voluntarily by workers. To others, occupational dose is a relevant impact regard-
less of whether voluntarily received. The National Environmental Policy Act and guidelines
from the Council of Environmental Quality specify that all impacts be presented.

The facilities projected for the waste management operations described in the draft EIS
are not currently at a stage of design that alTows a detailed description of dose rates to
individual workers, However, through administrative controls and radiation work procedures,
including protective methods, the existing individual occupational dose 1imits can and will
be met. Projected cumulative frequency distributions are refinements that are believed to be
unwarranted for the level of decisions to be made. Operations would proceed using estab-

- tished radiation protection procedures for protective action for workers, The DOE subscribes

to the policy of keeping exposures as low as reasonably achievable (ALARA) in all of its
operations, and this continuous review and control policy would be applied. The aforemen-
tioned controls, procedures and manuals were all written in compliance with, or in fulfiil-
ment of, applicable guidelines established by the International Commission on Radiological
Protection (ICRP} and the National Committee om Radiation Protection and Measurements (NCRP)
and DOE Orders.

3.4.1.2 Comment:

Reviewers stated that a major weakness of Appendix H was the omission of occupational
doses resulting from accidents, as would be required for an NRC licensee. The reviewers also
felt Appendix H was weak in its presentation of accident source terms, especially in regard
to toxic chemicals {Letter Numbers: 231, 234),

3.4.1
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Response:

Appendix H is in essence.a summary; the supporting document (Mishima et al. 1986}, about
170 pages, was felt to be too long to include in the appendix.

Under existing DOE policies and guidelines, occupational risks and preventive measures,
both design and procedural, are the subject of review and assessment at the design, construc-
tion and prestartup phases of a facility., Occupational doses resulting from accident condi-
tions will be assessed in terms of acceptable risks to the worker at that time. These risks
to the worker will meet requirements as specified in DOE Order 5480.1, Chapter 11, Radiolegi-
cal Safety. Although agency EISs normally focus on impacts to the population, they do
address routine occupational doses (see comhent'3.4.1.1). Occupational doses from accidents
in support of NRC Ticensing normally. appear as part of a Safety Analysis Report (SAR). It is
doubtful that selection of alternatives as presented in this EIS would be significantly
enhanced by an analysis of occupational doses as a result of accidents.

Considering toxic chemicals, additibna] assessments are planned that will consider these
wastes. It was concluded that radiological impacts would be a sufficient indicator.of the
impacts of accidents for discriminating among the alternatives at this stage in the selection
process.

3.4,1.3 Comment:

The question was raised that if the alternatives are still in their conceptual stage and -
cannot be used to project exposure times, how were the est1mates of rad1at1on worker exposure
in Chapter 5 determined, and why can these values not be evaluated in a manner analogous to
that described in Appendix F? Another reviewer requested additional information on this
topic. Reviewers expressed concern over the magnitude of releases and doses estimated for
the conceptual vitrification and repository operations (Letter Numbers: 170, 215, 217, 223).

Response:

Estimates of radiation exposure to workers resulting from work in the conceptual facili-
ties were based on past Hanford Site average doses for radiation workers. - The projections of
man-years required to operate the facilities were determined by ratio of the capital cost of
the projected facility to that of existing analogous facilities. Radiation worker exposure-
was then obtained by multiplying the historical average radiation worker dose per year by the
number of worker yedrs projected. Estimates of facility releases were based on process flow-
sheets, total quantities of material handled, and comparison to simiiar facilities. Insuffi-

“cient detail exists to make more precise estimates.

As a basis for further comparison of the defense waste releases and doses, the potential
doses to workers and the public from radon emanation from the proposed -repository have been
analyzed in DOE/ET-0029 (DDE i979). For a repository in. basalt, the annual whole-body dose
to a maximally exposed’ individual off site is reported to be 2 x 107 -6 rem/yr. Doses (from
the naturally occurring radon) to the work force during construction are reported to be about
900 man-rem per year, totaling 6000 man-rem for repository construction,
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3.4.1.4 Comment:

A reviewer questioned whether the repository construction and operation effects included
the data for underground uranium and phosphate mining, as these activities may incur higher
rates of nonradiological and radiological injuries or illnesses (Letter Numbers: 231, 234),

Response:

The data cited in the draft EIS include uranium mines and are used to estimate impacts
from the construction phase of the repository. Radiological impacts occur during and after
repository operation, and are addressed primarily in Sections 5.2.2 and 5.2.4 of the EIS,
Radiological effects of uranium mining or "other pre-dispasal uranium or plutonium proc-
essing” steps such as those included m "nuclear fuel-cycle EISs" are not factored into
radiological impacts described in Appendix F and are beyond the scope of this EIS.

3.4.1.5 Cbmment:

Reviewers noted that; in Section 3.4.1.1, several different types of doses were used to
present different %mpacts. The reviewers requested that a common basis be used for compari-
son. The EPA asked for annual dose information for individuals {Letter Numbers: 217,
243-EPA).

Response:

For many of the situations hypothesized in the draft EIS, a common basis would .obscure
the fmpacts being described. In most cases, perspective has been provided by comparison to
natural background dose converted to comparable units. Section 3.4.1,1 was revised %o
include the requested annual dose information for individuals.

3.4.1.6 {omment:

A reviewer noted that, since most of the Hanford workers live in the general vicinity of
the Hanford facf]ifies, they are also exposed to accidental and routine releases of radio-
nucTides to the environment. Thus, the full dose for Hanford workers should be the accumu-
lated- total of tha occupational and environmental exposure (Letter Number: 215}.

Resgonse:

It is acknowledged that the total dose to the workers would include that accumulated
while Tiying near the site, However, the additional doses reported for offsite public to be
added are insignificant by comparison.

3.4.1.7 Comment:

Reviewers suggested that the draft EIS should 1) include a complete discussion of all
occupational risks associated with each alternative, both radiological and nonradiological,
and compare these by fatal injuries, cancer incidence, other long-term effects of chemical
exposure and workdays Tost; 2) provide clear and "pbécise“ calculations of all rédiation _
doses in such a way that occupational and public doses may be differentiated réadi]y; and
3} use "heavy industrial incidence rates for new processing technologies when predicting
injuries and fatalities” (Letter Numbers: 71, 217).
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Response:

Based on past experience, control of occupaticonal exposures by radiation standards in
the type of facilities and operations discussed in the EIS precludes any significant occupa-
tional exposure to toxic chemicals. Thus, no occupational exposures to toxic chemicals have
been calculated.

A1l Chapter 5 radiation dose tables contain columns labeled "Occupational Doses” and
“Population Dose Commitments." The "Maximum Individuai" dose commitment column may not be so
obvious1y tied to members of the public, but that is the intent, as was defined on page 5.8
of the draft EIS (p. 5.12 of the final EIS). The "less-than" (<} valués used in the Chapter
5 tables were used to avoid exponents or strings of zeros in the tables; this was done in an
attempt to make these tables more readable. Doses indicated by "less-than" values have been
replaced by the calculated value in response to the reviewer's comment for clarification.

Construction of facilities associated with new processing technologies is based on expe-
rience included in DOE's historical safety performance.. Incidence rates based on this safety
performance recofd are data based on more closely related activities and are therefore more
realistic than those from heavy industries.

3.4,1.8 Comment:

A reviewer noted that more recent estimates are available for manpower required to con-
struct and operate a basalt repository (Letter Number: 215).

Résponse:

It is acknowledged that since manpower reguirements were estimated for this EIS, more
recent estimates have been generated specific to repository construction and operation. The
manpower estimates in the EIS are dominated by onsite retrieval and processing activities
which are separate from the repository activities., Use of the .newer data would not signifi-
cantly change the analysis in the EIS, and relative comparisons among the d1sposa1 alterna-

tives and no disposal action are still valid.
3.4.1.9 Comment:

A reviewer stated that, although a variety of treatment and decontamination processes
are referred to throughout the document, no mention is made of water requirements, wastewater
streams, or air emissions from these processes. The technical aspects of the syétems as well
as the necessary infrastructure requirements and byproducts should be addressed {Letter Num-
ber: 223).

Response:

Liquid and gaseous emissions and technical aspects of processes are described in Appen-
dix B. The meaning of “infrastructure reguirements and byproducts" is not clear, but total
resource requirements are given in Appendix L and final waste forms are described in

Appendix B.
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3.4.1.10 Comment:

One reviewer noted that the EIS used DOE and contractaor incidence rates for the five-
year period of 1976-1980. The reviewer asked for evidence that this period is Tong enough to
be statistically representative of future potential incidence rates (Letter Number: 215).

Response:

Statistics for occupational health and safety since 1943 have been recorded and pub-
Tished by the Atomic Enerqy Commission (AEC) {for 1943 to 1975}, the Energy Research and
Development Administration (for 1975 to 1977), and the Department of Energy. The general
trend since 1943 has been é consistent decline in fnjury, iYTness, and fatality rates.(AEC
1975; DOE 1982). Fatality rates, in particular, fluctuate most highly from year to year, and
yet the average fatality rate for every 5-year period since 1943 has steadily declined {(AEC
1975; DOE 1982a). ' '

Assuming all incidence rates will continue to decline, the projections calculated in
this EIS are conservative.

3.4.1.11 Comment:

Reviewers stated that nonradiological occupational risks, except for those associated
with transportation, are not enumerated or analyzed in sufficient detail. One reviewer noted
that retrieval and vitrification appear to include greater nonradiological occupational haz-
ard than the in-place stabilization methods (Letter Numbers: 71, 171, 217),

Response:

The reviewer is correct in noting that retrieval will require more effort (in terms of
manpower) and hence more worker risk as projected in Appendix L. The analyses remain vaiid
for comparison purposes. The preferred alternative includes further study of waste-handling
procedures, which may lead to predictions of reduced occupational risks.

3.4.2 Transportation Impacts

3.4.2.1 Comment:

Reviawers stated that the major deficiency of Appendices G, I, and L is the Timited
scope of nonradiological effects, 7n that they cover occupational impacts only. Other data
and impacts suggested inciuded ffaffic accidents involving ci#i]ians, commuter employee vehi-
cle accidents, vehicle accidents involving nonradiological materials shipments, accidents
stemming from generally increased economic activity, property damage from the foregoing,
increased airborne emissions from vehicles and data on local/regional traffic volumes, acci-
dent freguency and transportation injuries/fatalities and transportation safety issues (Let-
ter Numbers: 171, 215, 231, 234).

Response:

The total nonradiological accident impacts in Appendices I and L include nonoccupational
("civilian") as well as occupational impacts.
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The remaining categories of secondary indirect impacts cited here were not inciuded in
the draft EIS. However, the relative proportions of the cited impacts can be ascertained by
comparing the estimated annual work force requirements for each alternative (Appendix X,
Tables K.l through K.4). Section K.3.2 of Appendix K provides a brief discussion on traffic
immds. ' -

3.4.2.2 Comment:

Reviewers reguested that DOE . carefully consider impacts from transportation before
implementing shipment of wastés, and expressed their concerns about or oppbsftion to the
transportatioh of waste to or from Hanford and their fear of potential impacts of accidents
from such shipments. Several observed that the draft EIS did not consider a working agree-
ment regarding the shipment of wastes with MNorthwest sfates, and requested the communities on
routes be informed of waste shipments., Other reviewers noted that transportation risks and
impacts should not preclude disposal of Hanford defense waste at an offsite geclogic reposi-
tory (Letter Numbers: 1, 18, 20, 30, 38, 40, 47, 49, 57, 62, 72, 75, 82, 92, 121; 125, 130,
134, 135, 144, 145, 159, i71, 175, 181, 186, 187, 191, 194, 196, 202, 210, 213, 214, 216,
217, 218, 219, 223, 227, 228, 229). :

Response:

The impacts from the transportation of defense wastes are included in Chapter 5 of the
final EIS. Morking agreements between affected states relate to the Nuclear Waste Policy
Act, which involves the transportatien of'commerciaﬂ'waste. If geologic disposal of Hanford
waste is implemented in an offsite geologic repository, then this would require transporta-
tion through one or more states. The DOE will then work with states through which waste
would be transported to ensure compliance with applicable transportation'regu}atfons.

See alsc comment 3.4.2.6..
3.4.2.3 Comment:

Reviewers commented that the draft EIS should have identified the routes over which the
waste would be. transported. Another reviewer requested that DOE work with states to identify
preferred routes from among those available within the interstate system. It was also felt
that the EIS should discuss the historical safety of shipping hazardous materials by rail, as
well as specific operational controls that might be implemented to enhance shipment by rail
(Letter Numbers: 25, 171, 209, 210, 223), '

Response:

A route-specific analysis for transport of waste to a commercial repository is not war-
ranted at this time because a geologic repository has not been identified. The_results of
the present analysis, which attempts to bound actual impacts of transportation, are believed
sufficient to form the basis for decision. '

Historical safety with respect to transportation was addressed ét Section l.4. Accident
frequencies and severities for rail transport were given in Table 1.8. Additional specific
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operational controls to enhance rail shipment safety have not been addressed, but will be
before impTemehtation_of any alternative employing rail transport. See also responses tg
comments 3.4.2.4 and 3.4,2.6.

3.4.2.4 Comment:.

Cne reviewer commented on Section I.1.1.3, noting that this section discusses the trans-
portation requirements as delineated by the Department of Transportation (DOT). These
requirements state that in the event of any conflict between state and local transportation
requirements and the DOT reqhibements, the DOT'requirements pre-empt state and 10ca1 require—
ments. Does this also include those state and Tocal transportation requ1rements which may he
more conservat1ve7 (Letter Number: 223)

Response:

The DOT encourages states to develop their own system of preferred routes. This must be
accomplished by a state agency which must use DOT Guidelines that include a comparative
radiological risk assessment, local considerations, and continuity of routes between adjoin-
ing Jurisdictions and states. Thus, if a state routing agency can prove, using the DOT '
Guidelines, that an alternative route is more conservative, and if the alternative route. does
not interfere with route continuity {i.e., if it can be matched up with ﬁreferfed routés in
adjoining states), the state can designate the more conservative route as the preferred
route. Other state and local requirements would be considered consistent with 40 CFR 177. 825
{Docket HM-164) unless they conflict with the criteria shown on p. I.4. '

3.4.2.5. Comment :

Reviewers requested consideration for aquatic ecology protection; i.e., there should be
an analysis of which waterways will be crossed in the transport of wastes and of the risks
associated with these crossings (Letter Numbers: 223, 238/241-DOC).

Response:

The water immersion accident does not contribute significantly to the risks of transpor-
tation for two reasons. First, the probability of a water immersion accident is very low, on-
the order of 107 -1l per mile according to Dennis et al. (1978). Second, the consequences. of .a
water immersion accident would also be small., This is because the waste forms are not highly .
soluble in water, except for cesium and strontium, which are protected by three levels of
packaging. As a result, the risks of the water immersion scenarios are Tow in compar1son to
other scenarios and are not significant contributors te transportation r1sks. This is also
why the water immersion scenarios are not. included in RADTRAN.

3.4,2.6 Comment:

One reviewer commented that transportation of “highway route controlled quantities" of
radicactive materials as described in Section I.1.1.3 is required by Docket HM-164
(40 CFR 177.825) to use the interstate highway system (Letter Number 209).
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- Response:

Section 1.1.1.3 provides an overview discussion of the Bepartment'bf Transpbrtation“s
routing regulations and addresses the general requirements that are imposed on shipperé and
carriers, as well as prohibitions against conflicting requirements imposed by state and local
governments, A detailed discussion of these reguiatfons is beyond the scope of an environ-
mental impact statement. Only generic routes and national average data Were used in the
anaiysis for Hanford defense waste shipments. Once the disposal decision has been madé and a
geologic repository is selected, possible transportation routes will be examined before DOE
selects routes for shipments of highway-route-controlled quantities of radioactive materials
to that commercial repository and to the WIPP. This examination includes consideration of
possible bad weather conditions, conditions of bridges and tunnels, locations of heavily pop-
ulated areas, state-designated preferred routes, highway construction, and potentiaT sources
of delays in route. The specific routes that would ultimately be used would be chosen with
regard for these. conditions as much as possible.

- 3.4.2.7 Comment:

Reviewers noted that offsite waste was received at the Hanford Site from other locations
and wanted to know how much waste had been received and whether the 1mpa¢ts have been
included in the Els; The reviewers also wanted to know who pays for disposal of wastes (Let-
ter Numbers: 103, 217). ' ' ' ' ‘

Response:

Some defense TRU wastes cited are occasionally sent to Hanford from other DOE contrac-
tors for storage before disposal. ATl stored TRU wastes are included in the retrievably
stored TRU waste class and, under the geologic, reference, or preferred alternatives, would
go to the WIPP for permanent disposal. Commercial arid defense Tow-level wastes are .outside
the scope of this EIS. The DOE and therefore ultimately the taxpayer is responsible for
costs involved in the disposal of defense wastes.

3.4.2.8 Comment:

One reviewer noted that talculated transportation-related costs may have been too high
because the 3000-mile distance to the repository was used (Letter Number: 215).

ResEonse

A 3000-mile distance was selected to provide an upper limit for the transportat1on
costs. Transportation costs were calculated for both an onsite and an offsite repos1tory
because the location of the first repository is still unknown, '

3.4.2.8 Comment:

One reviewer noted that pp. x1i1i-xTvii of the draft EIS reported that many of . the
assumptions in its analysis of transportation impacts were conservative. The reviewer
thought that such assumptions require references, and that. these should be included in

3.4.8.
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Appendix I. The draft EIS should discuss the Timitations of models, the range of uncertainty
assoc1ated with key parameters and the sensitivity of risk est1mates to changes in parameter
vatues (Letter Number: 223).

Response:

In response to the comment, Appendix I has been revised in the final EIS.
3.4.2.10 .Commenﬁ:

One reviewer felt that the iliustrations of the railroad cask to be used for high-level
and transuranic waste (p. I.7) are insufficient. Also, there is no illustration sh0w1ng how
the encapsulated waste is to be transported (Letter Number: 2093,

Response:

Shipping casks for strontium/cesium canisters have not yet been built. However, their -
designs are expected to be similar to the rail cask shown in Figure 1.1 of the EIS. The text
was revised to provide additional descriptions of the status of the shipping casks. The
revision is shown in the final EIS in Sections [.1.2 and I.2.2, However, such casks do not
currently exist and only conceptual designs are available. '

3.4.2.11 Comment:

Reviewers commented that in the event radicactive wastes are shipped through the
Umatilila Reservation, potential adverse environmental %mpacts need to be calculated. The
reviewer pointed out deficiencies in the RADTRAN II model {Letter Numbers: 231, 234),

Response:

No unique impacts from transportation would be expected simply because the shipping
route passed through the Umatilla Indian Reservation. The particularly long and steep -grade
known as Cabbage Hill has considerable potential for runaway vehicles and special precautions
would be developed to prevent such accidents.

The reviewers also are apparently questioning the validity of assuming a minimum dis-
tance from the accident and then estimating the atmospheric dispersion characteristics from

that point.

The reviewers apparently believe that this dssumption would understate the impacts
because there would be no impacts in the region between the release point (cask) and the
minimum-distance boundary. A minimum-distance boundary is needed because the atmespheric
dispersion equations are logarithmic, This means that if a minimum dfstance of zerg meters
from the release point were specified, the results would indicate that the concentrations of -
released materials become infinite; clearly an impossible case. RADTRAN II sets this minimum
distance at 30 m, which is a reasonable assumption considering that the: accidents would occur
on or near the roadway or rail., Given the minimum width of rail and 1nterstate rlghts—of-
way, 1t is not likely that any persons, other than those invelved in the acc1dent wou1d be
within 30 m of the accident. .

3.4.9
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3.4.2.12 Comment:

Reviewers voiced concern about DOE packaging standards; some commented that the drop
test for waste containers was only 29 feet and that the thermal test was conducted at only
B0C°C for only 30 minutes (Letter Numbers: 49, 147, 171, 209, Z17).

Response:

The DOE .packagings must heet Department of Transportation (DOT) requirements for provid-
ing protection of public health and the environment as provided.by NRC-certified packagings.
The DOE has also agreed. to NRC certification of packagings that will transport wastes to a -
commercial repository. Furthermore, the TRUPACT is currently undergoing full-scale testing
for conformance with DOT regulations. The DOE is confident that the test conditioﬁs provide
an adeqﬂate safety margin and‘Wi11 continue to rely on the DOT to verify the adequacy of the
test criteria, ' '

See also comment 3.4.2.13.
3.4.2,13 Comment:

Reviewers urged that DOE should take positive action to ensure that the overall trans-
portation system is fully developed before waste shipments begin. Reviewers advised that NRC
certification would be an important step toward ensuring safe transport and would alse help
overcéome pu51ic concern about DOE's tendency to be ‘self regulated. The question was raised
whether different criteria would be used by DOE and NRC for design certification of packag~
ings and noted that DOE should clearly déscribe optionsg avai]éﬁle to DOE (Letter Numbers:
147, 217, 223).

- Response:

The DOE plans to obtain an NRC Certificate of Compliance for the TRUPACT Type B shipping
container, which will be used to trahsport'Hanford transuranic wastes, DOE is designing a '
Type B shipping cask to transport the solidified tank wastes and possibly strontium/cesium
capsules. It is not clear at this time whether an NRC Certificate of Compliance for this
shipping cask is required. In all cases, for offsite shipping, the containers must meet all
DOT regulations; these are the same regulations that NRC uses to certify shipping containers.,

‘The final -EIS, Section I.l.1.1, has been revised in response to the comment.
3.4.2.14 Comment: '

Ona reviewer commented on Table I.11 and requested more information on the risk associ-
ated with the transportation of strontium/cesium capsules. Another reviewer noted that the
1ikelihood of using cesium capsules from Hanford in the future for food irradiation creates a
potential for increased waste transportation to and from Hanford. The impact from these
shipments should be included in the impact analysis. One reviewer wanted information on
returned capsules (Letter Numbers: 174, 209, 210, 243-EPA).

3.4.10
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Response:

Additional infermation on strontium and cesium was obtained to develop improved esti-
mates of their dispersibility and respirabi]ity. Table 1.8, Table I.1l, and Section 1.4.3
were revised to incorporate improved data on the strontium/cesium waste form.  Results were
incorporated into Table I.11. Additional references were cited.

Leasing and shipping of cesium and strontium capsules are outside the scope of this EIS
and are theréfore not addressed. The actual shipments of cesium and strontium capsules to
commercial irradiators began in February 1985, To date, no capsules have been returned to
Hanford for retirement.- :

Thé strontium fluoride waste form appears to consist of a hard, nonfriable ceramic
(Fullam 1981); Often,‘large chunks are encapsulated. Fullam indicated that heating of
strontium fluoride, such as would be expected in a fire, will cause the material to sinter
and agglomerate and hence less likely to become airborne. For these reasons, the dispersible
and respirable fractions were assumed to be 0.0l and 0,0005, respectively.

No strontium fluoride or cesium chloride capsules are disposed of in Hanford Site burial

grounds.
3.4.2.15 Comment:

One reviewer requested a summary table of total transportation impacts (Letter Number:
223).

Response:

Although a summary table might be useful, the different types of impacts are presented
separately to avoid misinterpretation of the results through invalid comparisons. For exam-
ple, routine radiation doses and accident risks should not be added together, because routine
doses are actually "consequences"; 1.e., they will occur at some level equal to or less than
those estimated in Appendix I. On the other hand, accident risks are probabilistically
derived and may or may not occuf. o

3.4.2.16 Comment:

One reviewer noted that the discussion on p. x1iv does not explain why doses to popu1a¥ '
tions in vehicles and persons residing along transportation routes were not calculated (Let-
ter Number: 223). '

Response:

The doses to these population groups have been calculated; however, as indicated on
p. xliv of the draft EIS, the doses to these groups are insignificant when compared to doses
to truck drivers and persons nearby at truck stops.

3.4.2.17 Comment:

One reviewer noted that the discussions on pp. 1.20 and 1.23 of the draft EIS report
that parameter values for release fractions, dispersibility and respirability are uncertain
and require further research. Some indication of the probable range of parameter values and

3.4.11
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the sensitivity of risk estimates to these parameters should be included, especially. since
strontium and cesium dominate the calculated risk from accidents (Letter Number: 223),

Response:

The final EIS, Section I.4.3, has been revised in response to the comment,
3.4.2.18 Comment:

One reviewer commeénted that the differences in risks associated with onsite and offsite
transportation for the geologic disposal alternative and the reference alternative are not
clear (Letter Number: 215).

Response:

The risks of the reference alternative are dominated by the shipments of transuranic
waste to the Waste Isolation Pilot Plant. Transuranic wastes are ship?ed off site regardless.
of the onsite or offsite destinration of high-level waste {(HLW). In Table I[.16,.1t can be
seen that HLW shipments contribute less than 5% of the total nonradiological impacts for the
option in which HLW is shipped off site and less than 1% of the impacts for the HLW onsite
option. Table 1.10 indicates that these percentages of radiological impacts are, respec-
tively, approximately 7% and less than 1%. This indicates that the final destination of the
HLW in the reference alternative does not significantly affect the total transportation
impacts. In the geplogic disposal alternative, however, the HLW volume is large enough that
the impacts estimated for offsite shipments of HLW contribute about 50% of the total radio-
logical and nonradiological impacts.” If the shipments are destined for an onsite repository,
the HLW shipments contribute less than 1% of the total transportation impacts. For these
reasons, the risk levels for the reference alternative are not sensitive to the destination
of the high-level waste shipments, but risk levels for the geologic disposal alternative are
sensitive to the destination of the HLW shipments.

3.4.2.19 Comment:

One reviewer commented on Table I.1l of the draft EIS: Discussions leading up to this
table, e.9., Section I.5.1 and Table .10, have indicated that there is a range of radiologi-
cal risk (100 to 1000 heaith effects per million man-rem). This range is not reflected any-
where in Table 1.11 (Letter Number: 243-EPA}.

Response:

The values that appeared in Table 1.1l were based on 200 fatal cancers per million
man-rem. Table 1,11 has been revised in the final EIS to show the results of use of 100 to
1000 health effects per million man-rem, in concert with such usage elsewhere in the

doeument.
3.4.2.20 Comment:

One reviewer requested a summary explanation for the statement made on p. I.l?,'Sec—
tion I.4.1, for the percentage of accidents that do not exceed the test conditions for Type 8

packaging (Letter Number: 223).

3.4,12
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Response:

To put this probability increase in perspective, the total number of accidents for the
geologic disposal alternative, and then the number of accidents that would exceed the regula-
tory test conditions, was estimated. The total number of accidents was estimated by multi-
plying the accident rates by the tetal transportation distance. Only the one-way shipping
distance was used because casks are empty when they are returned to Hanford and have no mate-
rial to release. The total number of accidents for this alternative was estimated to be
approximately 30. The assumption that 99.5% of all accidents are less severe than the regﬂ—
latory test conditions is derived from the WIPP EIS (DOE 1980). Based on that percentage,
the probability of an accident involving Hanford defense waste shipmehts that exceeds the
test conditions is 0,005 times 30, or about 0.15. Thus, there is about one charnce in séven
that such an accident will occur over the entire Hanford defense waste shipping campaign;
given that this shipping camﬁaign involves over 7000 shipments, the probability. is Tow.

3.4.2.21 Comment:

One reviewer commented that aggregated accident rates discussed_on p- 1.18 and 1.20 of
the draft EIS may not be indicative of accident rates along specific routes. Treating acci-.
dent rates and population categories as independent variables may underestimate risk (Letter
Number: 223).

Response:

It is agreed that the accident rates used in the analysis may not be indicative of acci-
dent rates on specific segments of road or rail lines. “Generic® accident data have been
used in other major environmental impact statements and are judged to be adequate for this
analysis as well, The accident rates used in the analysis are, however, functions of the
pbpu]ation zone being traveled through; i.e.,_separate accident rates are used for travel inm
rural, suburban and urban areas. Higher accident rates are used for urban areas than for |
rural and suburban areas. As a result, accident rates and population catégories are not

treated as independent variables.
3.4.2.22 Comment:

Reviewers noted that the projection of accidents per year is based on current transpor-
tation data. This does not take into consideration that there may be significantly more
shipments on highways in the future (Letter Numbers: 49, 223),

Response:

The statement in the document is intended to put the accident history of radicactive
material shipping in perspective. The value of 30 accidents per year involving radioactive
materials applies to all shipments, including medical and industrial isotopes, uranium fuel
cycle materials, and power plant wastes. The number of shipments estimated in the document
represents only a small incremental increase in the number of radicactive material shipments
on our nation's highways and rail lines, giVen that there are already 2.8 mitlion packages
shipped annually (see p. I.17). To put this in clearer perspective, additional calculations
were performed to estimate the annual number of accidents associated with Hanford defense
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waste shipments. Using the accident rates per kilometer presented in Table 1.8, shipping

distances, and estimated annual number of shipments of each waste type,:the annual number of
accidehts involving offsite shipments of Hanford defense wastes is estimated at approxfmate]y,
one per year. This is about a 3% iﬁcrease abbve historic accideht rates.

3.4.2.23 Comment:-

“Reviewers commented that discussions of impacfs from-accidents involving radiocactive’
materials -were lacking in detail.” One reviewer notéd:that in Section 1.3.1.1 a statement had
been included that promiéed adjustment of RADTRAN II figures by RADTRAN III figures that were
as yet unpublished. Another reviewer commented that impacts from accidents {maximum doses
and health effects) were.not.included (Letter Numbers: 111, 171, 209, 239-NRC).

Response:

Appendix I includes maximum doses and health effects from accidents. The use of
RADTRAN II in Figure I.3 is for illustration purposes. Reference to RADTRAN [II s designed

“to create awareness of an updated_version. These references provide Tevels of detail that

cannot be appropriateily included in the EIS.
3.4.2.24 Comment: '

Sevaral reviewers cited the need for DOE continuation of assistance in the'preparation
of community emergency services for potential accidents during the shipment of radioactive
materials (Letter Numbers: 1, 6, 40, 49, 64, 111, 147, 171, 209, 210, 217, 218, 219, 223,
Hearing Numbers: 610, 640). o ' g ' '

Response:

Procedures for emergency response are required, -as discussed in Section 1.8, It is the .
policy of DOE, upon request ‘from state, federal or local authorities, NRC 1icensees; private
organizations, or commercial carriers to provide radiological assistance teams to support
state or Tocal authorities. ' '

3.4.2.25 Comment:

One reviewer commented that the draft EIS is lacking in information regarding transpor-
tation accidents and emergency response and that Section 1.8 ignores federal responsibility
for training state and Tocal.first responders. Other reviewers wanted to know who assumes
Tiability for shipping accidents (Letter Numbers: 209, 210, 223), -

Response:

Section I.1 of the final EIS has been expanded,. Section I.8 is not intended to include
specific details regarding emergency response plananing or-training activities. However, the
most effactive means of providing emergency résponse capability is through close coordination
of federal, state and local governments. Upon réguest, the DOE provides training te local
agencies in corridor states as well as origin and destination states. The Federal Emergency
Management Agency {FEMA) document referenced in Section I.8 establishes the framework for
planning and implementing an effective emergency response plan. The DOE intends to foster
this coordination and to provide assistance to state and local governments where needed.

3.4.14
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The Price-Anderson Act provides a system of private insurance or Federal Government
indemnity for public Tiability associated with nuclear material in the course of transporta-.
tion to/from a covered nuclear facility. In addition, the DOE has the authority to 1ndemnify'
its -contractors for nuclear hazards. As a result, the Federal Government assumes financial
responsibility for such liability. At this tfme, liability coverage can amount to approxi-
mataly $600,000,000 although there are provisions in the Price-Anderson Act for exceeding
this limit, if necessary, upon review and approval of the Congress. The Price-Anderson. Act
expires in 1987. There has been considerable effort spent in Congress in the last two years .
to renew the Act and continue Federal Government insurance-indemnity coverage.

3.4,2.26 Comment:

Reviewers commented that local jurisdictions and state agencies often do not have the
resources ‘to plan adequately for emergency situations and requested that this be factored
into the risk assessment (Letter Numbers: 171, 210, 223).

Response:

An underlying assumption in the RADTRAN methodelogy is that there will be no evacuatjon'
of the population that might be affected by a transportation accident. This means that the
population surrounding a route will be exposed to radiation for the entire time that a cloud
of released radioactive materials is passing by. No sheltering or evacuation of Tocal resi-
dents is assumed in the population dose calculations. This could be interpreted as a situa- -
tion in which there are no emergency response capabilities. Therefore, the situation has
been factored into the analysis. ‘

3.4.2.27 Comment:

One reviewer commented that the discussion on p. xlv of “groundshine, resuspension and
ingestion" highlights the need to ensure that plans, procedures, and funding for emergency
response and cieanup dre in place before substantial numbers of defense waste shipments
begin., The reviewer suggested that some description of the assumptions about emergency
response and cleanup effectiveness used in the RADTRAN Ii analysis should be 1nc}uded {Letter
Number: 223).

Resgonse'

Groundshine, resuspension and ingestion are potential generic pathways to rad1at1on
exposure following an accident involving radioactive material. Suitable waste form {mono-
Tithic solid} containers and casks all serve to obviate release of radicactive material. - The
only significant release noted in the draft EIS was from fracture of encapsulated waste.
Further investigations indicate that the analysis in the draft EIS was overly pe551m1st1c,
and Section 1.4.3 has been revised accordingly.

See a]so comment 3.4.2.26.
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3.4.3 Potential for Accidents

3.4.3.1 Comment:

Several reviewers made reference to the potential for accidents at Hanford that could
have devaétating effects .on a local, regional or national basis. In some cases, reviewers
perceived the Hanford geolagy, hydrelogy or proximity to the Columbia River as factors com-
plicating the accident potential or consequences {Letter Numbers: 32, 41, 51, 57, 63, 73,
85, 193, 231, 234}). '

Respanse:

Several scenarios that involved accidents or waste disposal features not operating as
planned were analyzed in this EIS to determine the fmpacts on the public and the environment
from implementation of the waste disposal a]ternativés. Most impacts were found to be small,
although those associated with human intrusion into waste sites could be severe (even fatal},
None of the scenarios yielded significant impacté on the Celumbia River, the public along the
river, or the public in the Hanford environs. -

3.4.3.2 Comment:

One reviewer noted that radicactive releases from accidents would be in noncompliance
with 40 CFR 191,03, The reviewer also asked for the specific dose values, rather than
<0.1 rem values, to be presented in Tables 5.2, 5.12,.5.21 and 5.31. Another reviewer
requested specific information concerning DOE's dose guidelines and advocated comparison of
calculated doses from the EIS with the most stringent guidelines available (Letter Numbers:
215, 243-EPA). | '

Response:

The DOE interprets. the standard at 191.03 (b) to apply to planned operations, and. for -
planned operations the radiclogical dose 1imits clearly would be met. Foreseeable accident
conditions are factored into facility design and procedures for operations to preclude their
occurrence, Thus, reasonable assurance is provided that planned operations would not exceed
permissible radiation doses even under most accident conditions, The upper-bound -accidents

" that were presented in'the_draft EIS were intended to provide an indication of the level of

severity of highly improBable accidents that might be associated with waste dispdsaT. Except
for perspective, comparison of the impacts of highly improbable accidents with dose limits

for reasonably assured operational iimpacts is believed unwarranted. - (It may be noted that

the doses fr.n postulated improbable accidents were less than those that would be permitted
under 151.04, Alternative Standards.)

A regulatory compliance anéIysis is beyond the scope of this EIS; nevertheless, .requla-
tory compliance analyses will Be‘performed and reviewed before disposal actions are imple-
mented for defense wastes covered by the HDW-EIS. The dose 1imits under which the DOE
presently conducts its operations are shown in Chapter 6 of the final EIS.

Data presented in the referenced tables were rounded off to <0.1 rem to avoid using
exponentials in the tables. These values have been replaced with the calculated results.
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3.4.3.3 Comment:

One reviewer asked DOE to clarify .upper-bound accidents for no disposal actien and doses
in Section 5.5.2.2 text of the draft EIS {Letter Number: 243-EPA).

Response:

The text has been revised to point out that the upper-bound accident and resulting dose
for existing tank waste under the no disposal actiom are different from those for the dis-
posal alternatives because 1) a ferrocyanide precipitate explosion is not credible for the no’
disposal action, and 2} the upper-bound dose due to failure of a diversion box valve is the
same as that calculated for the fdentical accident under the other alternatives.

3.4.3.4 Comment:

One rev1ewer commented extensively that the accident ana]ys1s had not taken into account
the experience at the Hanford Site or at DOE's Savannah River Plant, especially the potent1a1
for a hydrogen explesion in a double-shell tank. The reviewer also suggested that Hanford
technical staff are incapable of performing objective accident aralyses because of a self
interest to preserve their jobs (Letter Number: 242). '

Response:

The accident anaTysas\performed were for the purpose of assessing the permanent waste
disposal operations, not the ongoing waste management operations that were the basis. for most
of the reviewer's points. For the defense waste disposal alternatives, the double-shell tank
explosion is not considered to be the upper-bound accident. Al1 pertinent information was
cons1dered in the analyses as reflected in the referenced documents {especially Mishima
et al. 1986) and the EIS itself,

The reviewer's suggest1on of a conflict of interest based on job jeopardy is 11Togical.
Hanford employee families would be among the populations at high risk if accidents were to
happen. It is not credible that any reasonable person would knowingly subject his or her

family to such risk.
3.4.3.5 Comment:

One reviewer asked for a 11st1ng and description of accidents (steam explosions 1in
tanks, fires, accidental releases of radicactivity) that have occurred at Hanford tank farms )
(Letter Number: 174).

Response:

A 1ist and description of past operational accidents is not within the scope of this
EIS. Accident events at Hanford have been investigated and documented as unusual occur-
rences. In accordance with DOE-RL policy, these documents are placed in the public reading
room in the Federal Building, Richland, Washington. Unusual occurrence records from 1972 to
the present may be found there. ' '
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3.4.3.6 Comment:

Reviewers noted that no probabilities are given for the airpTane crash scerario- (Letter
Numbers: 231, 234},

Response:

Probabilities for all scenarios were intentionally omitted (except for meteorites--to
show that they were negligible), since they are highly speculative (or arbitrary). The ref-
erence (NSC 1977} indicates that the airplane crash probabiiity is 5 x lO'g/year.'

3.4.3.7 Comment:

Several reviewers expressed concern that acts of terrorism,“sabotage ar war could result
in dispersal of Hanford's radiocactive wastes over surrounding areas and that the resulting
consequences should be modeled in the EIS, Reviewers were particularly concerned . about
wastes disposed of near surface, including the “two tons" of plutonium in the soil (Letter
Numbers: 57, 82, 147, 156, 160, 171, 175, 177, 216, 217, 223, 240).

Response:

It is-true that the draft EIS indicates that there are "two tons" of plutonium in the
soil at Hanford; however, the émphasis should be on in the soil. The contaminated soils or
other waste disposal facilities are probably not attractive targets for terrorists., There
are much .more efficient ways for terrorists to meet their objectives than attempting to dis-
perse the defense wastes. Also, since the spread of contamination could render the land
unusable to either side, war is not seen as a significant threat to waste disposal sites.

' 3.4.3.8 Commeﬁt:

Several reviewers mentioned the possibility of accidental nuclear criticality, due
either to intrusion of water into a subcritical mass of plutonium or reconfiguration of plu-
tonium into a critical mass. Reéviewers referred to the Kyshtym disaster in the Soviat Union °
and the possibility that this type of accident might occur at the Hanford Site. One reviewer
referred to "what nearly happened at Hanford" (Letter Numbers: 47, 57, 63, 77, 104, 110,
231, 234). j L

Response:

In Appendix H of the EIS, the'possibility of a criticality was not analyzed. It was
concluded that existihg conditions do not warrant further concern for criticality. '

-Although not known for certain, it is doubtful that the Kyshtym accident was initiated
by'a criticality {criticality does not necessarily result in an explosion). A more_iike]y
cause would have been a.nitrate (chemical) explosion, not unlike the Texas City disaster, but
resulting in widespread high-level contamination.

"The reference ‘to "what nearly happened at Hanford" is presumed to relate to the pluto-
nium in the Z-9 trench. The Z-9 trench, which was mentioned directly by other reviewers,
contained a quantity of plutonium. It is believed that, without deliberate, prolonged human
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intervention to rearrange the material, no potential for criticality would ever have existed.
The perception of risk, plus the value of the relatively large quantity of plutonium,
prompted mining of the plutonium,

3.4.3.9 Comment:

A reviewer asked about the relevance of the document by Misiima et al. {1986) to the
discussion of accident release inventories inm Section H.2.2 (Letter Number: 223),

Respgnse:

The reference includes discussions of the rationale used in selecting specific quanti-
ties of waste for release. Mishima et al. {1986) also indicate how inventories in the data
packages were converted to proper units for performing dose calculations.

3.{.3.10 Comment :

A reviewer stated that the document by Sutter (1983) does not support the draft EIS
estimate that 1% of the contents of a contact-handled TRU waste package would become air-
borne, as particles with 10 pm aerodynamic equivalent diameter {AED), in an explosion or
pressurized release. Also, the dispersion value used for a dropped shipping container was
not found in the reference document (Richardson 1980) (Letter Number: 223).

Response:

Although not considered a real possibility, the contamination js assumed to exist as a
powder during the depressurization. The reference (Sutter 1983).1ists severai values for the
fractional airborne release of depleted uranium dioxide (DUG) at 50 psig for the two welghts
of material used: 2%, 3% and 4% (Table A.1, Sutter 1983). The DUD values are used because
this material is similar to plutonium dioxide {the most probable form of radioactive contami-
nation in waste} in density and characteristics. The fractions of material 10 pm AED and
smaller from these experiments are 0.7%, 0.6%, 1.4% and 1.0% (Table B.1, Sutter 1983). The
mean value is 0,925%, which was. rounded up to 1%.

The reference given for the dispersion value {Richardson 1980) was in error. The refer=-
ence should have been to Mishima et al. {1986); the text of the final EIS has been corrected.
The event is postulated to occur within a nuclear-grade facility, and the event itself does
not generate conditions that would degrade the facility containment substantially. The air-
borne material would be filtered by at least two banks of high-efficiency particulate air
(HEPA) filters. Tﬁe emissfon from the facility is estimated to be 2.5 x 109, Using the

‘weight of material in the capsule, the weight emitted is estimated at 5.5 x 10-8 grams. This

was rounded up to 1 x 1073 grams.
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3.5 LONG-TERM IMPACTS

3.5.1 Protective Barriers

‘Protective barriers are central to all the Hanford disposat alternatives. Because of
the number of comments received in this area, Appendix M has been revised to include a more
detailed discussion of the Protective Barrier Program. The reference Adams and Wing (19871
is alsc an important source of information for the interested reader.

Barrier Design
3.5.1.1 Cowmment:

A reviewer noted that on page M.2. second paragraph, a "multiyear research and demon-
stration project focused on barrier performance" is outlined that would obtain laboratery and
field data under both as-designed and perturbed conditions. It was not clear to the reviewer
how this project can contribute to the selection of the alternative methodologies for dispos-
ing'defense wastes, Others encouraged the DOE to conduct these further studies and to
resolve uncertaintfes with respect to the effectiveness of the barriers. Information in the
draft EIS on the schedule, scope, and planned utiltization of this project in decision-making
was requested. One reviewer asked whether barrier tésting had been completed. Reviewers

" noted that the proposed protective barrier design is only one possible candidate and that DOE

1s expected to present other proposed designs with in-depth anaiysis and ask for comments at
that time {Letter Mumbers: 147, 171, 217, 223, 239-NRC, 243-EPA).

Response:

A detailed program plan for studying barriers has been prepared, and initial work has
started. This program is calied the Protective Barrier/Marker Performance Technology Devel-
opment Program (Barrier Development Program), as cutlined by Adams and Wing (1987). What was
presented ih the draft EIS was intended as a barrier conceptual design; not a final design.
The Barrier Development Program is currently evaluating the protective barrier proposed in
the draft LIS under a variety of stressed conditions (elevated rainfall, plant and animal
intrusion, erosion, etc.). Based on the results, it will be determined whether redesign of
the protective barrier, additional waste form modification, or waste retrieval will be
required in order to meet the long-term environmental protection requirements. Results of
these evaluations will be made publicly available.

3.5.1.2 Comment:

One reviewer stated that "There is no way to illusirate or prove the effectiveness of
the proposed basic barrier design in relation to the storage of nuclear waste." Another
reviewer felt that current technology does not support the barrier concepts outlined in the
EIS. Another stated that more research is needed in this area, and that published data prob-
ably already exist and could be used in developing the barrier design (Letter Numbers: 172,
216).

3.5.1
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Respanse:

The concept has been demonstrated for waste disposal in France and at other sites in the
United States. Published data were considered in the design of the protective bafrier. The
revised Appendix M details some of these studies. Additional references have been added to
strengthen the supoort of the barrier concept. These references support the conclusion that
the concept of multilayer systems is viable for semiarid site conditions for which-the
barrier was designed. Field tests, wind tunnel tests and lysimeter studies are under way to
test barrier performance under Hanford Site conditions.

3.5.1.3 Comment:

Reviewers commented that technical references used in Appendix M were ihcorréct1y
applied or did not support the conclusion that was drawn from them, thus making the barrier _'
appear more effective or more developed than the references allowed. One reviewer also
pointed to the multiyear design and field-testing program of DOE's Los Alamos National Labo-
ratory as a more accurate and conservative enginéered barrier development. Moreover, the use
of data deve16ped in other appendices of the draft EIS resulted in the ccmpqunding of eﬁrors.
The reviewer reguested a thorough revision, review, and evaluation before the final .EIS is
issuad {Letter Numbers: 147, 216, 217, 223).

Response:

Appendix M has been revised to more clearly illustrate the capillary barrier concept and
its application for Hanford Site conditions. The references in question were reviewed and
the applicable areas in each referente were documented. Results of the review support the
concept of a capillary barrier for enhancing water removal and minimizing plant and animal
intrusion. The work at Los-A1amos is specifically studying the use of capi1]ary barriers and
supports the view presented in Appendix M that capillary barriers can 'be used to'provide
plant and animal intrusion control. A comprehensive barrier development program is under way
at the Hanford Site (Adams and Wing 1987).

3.5.1.4 Comment:

One reviewer expressed confidence that the proposed design, with some improvements, will
protect the waste against accidental disturbance (Letter Number: 13).

Response:
Support fer the proposed concept is acknowledged.
3.5.1.5 Comment: '

A reviewer commented that the barrier construction discussed in the reference {Cline,
Gano and Rogers 1980) on p. M.1.10 of the draft EIS is different from that proposed in the
EIS itself (Letter Number: 223).

3.5.2
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Response:

The design of the conceptual barrier presented is not identical to the barrier shown in
the reference. This reference was used to demonstrate that roets in general first penetrated
1 meter of soil, then subsequently moved Taterélly along interfaces above the barrier rock.
Where vines had 1nf11trated the rock, there was one case of root penetration. .No tests were
done by Cline and coworkers to show how rock layer moisture affected barrier performance.

3.5.1.6 Comment:

One reviewer wanted to know whether the proposed protective barrier includes all the
components ‘required under Environmental Protection Agency (EPA) regulations for hazardous
waste disposal sitas (Letter Number: 223).

Response:

At the present time, the barrier design over tanks is envisioned te include features
specific to the Resource Conservation and Recovery Act (RCRA}. TIf EPA regulations. are
imposed at specific sites {e.g., grout areas), the cover and liner design criteria will be
incorporated into the barrier for those sites. While RCRA cover and 1iner design require-
ments are shown in the revised grout vault design, RCRA liners are not deemed feasible for
some waste sites, and are not directly applied to the sites (e.g., tank farms). Note that

"EPA cover and liner systems are not required to be designed for more than a SO—yéar perform-

ance pehiod. Nevertheless, pequirements for long-term protection of defense waste goes well
beyond 30-year expectations.

3.5.1.7 Comment:

Reviewers commented that many uncertainties remain unresolved regarding the -long-term
performance of the barrier, and that substantial research and development must he comp]eted
before a preferred alternative can be selected.

Reviewers noted that the performance of the protective barrier could be compromised

through settling or subsidence, biogenic activity (among. other mechanisms), liguefaction of

the base of the soil cover i near saturation and during significant seismic events, and also
through human intrusion. (Letter Number: 141, 201, 2317, 219, 231, 234, 239-NRC}.

Response:

Barrier performance can be affected by human intrusion and subsidence, but probably not
by 1iquifaction because the soil at Hanford will not be saturated. The Barrier Development
Program (Adams and Wing 1987), which is estimated to take 5 to 7 years to complete, is
designed to evaluate the barrier in terms of subsidence and biogenic activity.

3.5.1.8 _Cdmmenf:

Reviewers commented that in view of the difficulty in estimating Many of the parameters
used in the analysis and the relative unceftainty of many of the conclusions, safe disposal
should not rely solely on the barrier and additional measures should be undertaken to prevent
contaminants from entering the groundwater table. One reviewer suggested that an impermeable
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barrier, in addition to the surface barrier, be laid beneath waste tanks that contain-trans-
uranic (TRU) wastes and Tow-level waste areas {Letter Numbers: 53, 141, 171, 172, 177, 217,
219, 223), '

Response: -

It is not deemed economically or technically feasible to place an impermeable barrier
below existing waste areas (i.e., the tank would have to be removed from the ground, the bar-
rier laid down and the waste repiaced). The concept of requiring a very low-permeability
‘diversion "cap" or cover over the waste {but below the riprap) is being considered. This cap
would divert moisture from the waste, but would not create a "bathtub" effect underneath'the
waste.

3.5.1.9 Comment:

Reviewers stated that the in-place stabilization alternative must include an 1mpenétra-
ble cover to prevent individual maximum annual doses for the well dril1ing‘and excavation.
scenarios of 1,000 to 100,000 rem/yr. Such a cover is technically feasible, though at con-
siderably higher cost than the proposed cover, which might make the geologic disposal alter-
‘native more cost competitive with in-place stabilization (Letter Numbers: 231, 234),

Response:

An impenetrable cover to preclude the drilling and excavation scenario doses has not
been considered in the barrier concept because it is not considered to be technically feasi-
ble from a drilling-capability point of view., The passive controls, such as redundant mark-
ers, are intended to reduce the probability of such a scenario.

3.5.1.10 Comment:

One reviewer commented on the barrier design shown in Figure M.3 and noted that in the
event that water, through hydraulic pressure, migrates into the coarse layer, the siope of
the coarse layer must be adequate (probably greater than 5%) to ensure that water does not
migrate further into the waste. The reviewer felt that this slope needs to be shown in Fig--
ure M.3 (Letter Number: 239-NRC).

Response:

The Barrier Development Program (Adams and Wing 1987) will evaiuate conditions under
which sloping layers may be needed. :

3.5.1.11 Comment:

One reviewer questioned whether the protective barrfers would be large enough to ade-

quately extend beyond any waste underneath, taking into consideration lateral migration, so
that no possibility of animal or plant intrusion would exist (Letter Number: 223).

3.5.4.
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Response:

Barrier overhang was assumed to extend from 10 to 30 meters beyond the waste. A careful
study of lateral migration is part of the Barrier Development Program (Adams and Wing 1987).
This study will provide input to determine optimal barrier overhang. Section B.1.4.3 of the

final EIS has been revised accordingly.
3.5.1.12 Comient :

One reviewer noted that page 3.26 of the draft EIS states that. empty and partially
filled tanks are to be covered by the protective barrier. The reviewer asked whether the
barrier would include not only the tanks themselves bui tank-farm-related facilities as well,
such as diversion hoxes, catch tanks, low-level liquid sites that are associated with the
tanks, underground and unencased pipelines, etc.; or whether the barrier would be just for
the tanks themselves. The reviewer wondered, if the latter were the case, how these other
tank-farm-related facilities would be addressed {Letter Number: 223).

Response:

Pump pits, etc., will be grouted, voids will be filled, and barriers will be placed over
the entire tank farm, The barrier is conceptually designed to extend up to 30 meters beyond
the tanks, and will cover the bulk of the tank-farm-related equipment.

3.5.1.13 Comment:

One reviewer suggested that the fine-textured soil layer and vegetation on top of the
barrier be eliminated and replaced with a sterilized rock barrier to discourage future
farming (Letter Mumber: 223).

Response:

A sterilized rock barrier would not work for infiltration control. Instead it would act
as a water catchment, ¢ollecting most or all precipitation while silting and subsequenf vege-
tation of a rock on gravel would be expected in time (afte? assumed loss of active institu-
tional control). A surface of fine soil with adequate water-holding capacity is ?referred
over coarse soils or rock cover materials. The fine soil enhances water storage near the
surface; this water can be recycled by evapotranspiration in an arid climate. See Appendix M
of the EIS for a detailed explanation of the function of the finthextured s0il Tayer.,
Farming (human intrusion) is to ‘be discouraged by the warning markers.

3.5.1.14 Comment: o ) ‘

One reviewer requested more discussion as to why the muTtilayer soil barrier design was
chosen over soil mounding, revegetated covers, synthetic and natural impermeable layers and
others {Letter Number: 223).

Resgonse:

Before 1984, Rockwell Hanford Operations performed an analysis/evaluation of several of
the aforementioned barrier systems and conciuded that, for Hanford Site conditions, natural
earthen materials would provide the greatest long-term protection and meet the other criteria
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of reducing animal, plant and water intrusion. See Aphendix M, and also see the Barrier
Development Program {Adams and Wing 1987) for discussion of an alternative design for a
redundant Tow-permeability (clay or asphalt) cap. '

3.5.1.15 Comment:

One reviewer noted that surface armoring with gravel or rock was proposed on pages M.24
and M.25, and suggested the use of "stone mulch," a surface gravel layer, to substantially
retard soil evaporation. The reviewer raised the QUestion as to how an effective erosion
protection can be achieved without degrading the barrier's moisture retardation function
{Letter Number: 223}, '

Response:

Armoring protects against wind and water erosion but may in some cases have negative
impacts on infiltration control. In other cases armoring enhances vegetation, thus reducing
infiltration. Such interactions are currently being studied under the Barrier Development
Program (Adams and Wing 1987).

3.5.1.16 Comment:

A reviewer, commenting on p. M.8 of the draft EIS, noted that & "stone mulch" would
inhibit evapotranspiration and asked about the quantitative effects of the subsurface markers
and gravel armoring on the hydraulic performance of the barrier (Letter Number: 223),

Response:

Evapotranspiration can be enhanced by a "surficial stone® mulch as‘has been demonstrated
by Los Alamos National Laboratory in recent field trials. While it is true that water stor-
age in the barrier can be decreased, the effect to the barrier can be offset by increased
moisture loss by plants. Such a synergistic effect must be evaluated carefully., This effect
will be studied in field plots and lysimeters under the ongoing Barrier Development Program
at Hanford (Adams and Wing 1987), The density of the markers (mass/volume of soil) shou]d_

not be high enough to cause significant loss of storage. Markers will be placed in fie}d'
tests to study their effect on evapotranspiration.

3.5.1.17 Comment:

One reviewer questioned the consfstency of the way in which the capillary theory was

applied to the barrier design. The réviewer gave as examples Table M.1, which suggests that -

changes in potential water storage are pessible by varying the texture of the upper soil
zone, and Table M.2, which shows an alternative configuration whereby the upper layer is kept
constant and the texture of the coarse capillary barrier is varied (Letter Number: 223).

Response:

Both Table M.l and M.2 are useful in showing that storage changes can be obtained by
modifying the soil texture of the layers; a pattern of fine soil over coarse soil provides
the sharpest textural break and enhances the potential for increased water storage. Since
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Table M.2 was conceptual only, it has been deleted to avoid confusion. It shouid be noted
that the Barrier Development Program (Adams and Wing 1987) will test the specifics of
ehhanced storage in Tayered soils. '

3.5.1.18 Comment:

One reviewer noted that the discussion in Section M.1.3 of the draft EIS implies that a
multilayer system with a capillary barrier can eliminate deep drainage, and that field
testing of such a barrier was under way. The reviewer noted, however, that the references
cited present data that moisture migration cannot be completely prevented, but'that they
reparted no field tests in progress. In addition, a1thoﬁgh discussions in Sectibn M.1.3
refer to multilayer cever systems for restricting gas exhalation from waste materials, the
reviewer did not find any portion of the draft EIS that described gas-exhalation as a prob-
lem. Also the discussion in Section M.1.3 did not show that water infiltration was a prob-
lem. The reviewer inquired into field testing of barriers to demonstrate the barrier concept
(Letter Number:. 223). ’

Response:

The reference by Winograd (1981) cites a study at Cadarache, France, in which a capil-
tary barrier was specifically tested for water infiltration. After a muitiyear test, Rancon
{1980) reported that the test trench “remained a dry structure.” In addition, other tests
cited by the reviewer, as for example the tests at Los Alamos, are specifically examining the
capillary barrier concept for infiltration and bieintrusion control of low-level waste sites.
A capillary barrier, with an underlying compacted clay Tayer used for radon control, can pro-
vide for redundancy as described in Section M.5.2.3; hence, fhe references are appropriate.
Tasting of the layerad soil barrier system is presently being performed under the Barrier
Development Program‘(Adams and Wing 1987}, '

As the reviewer noted, gas exhalation is not a problem. The inclusion of the Bone and
Schruben (1984} reference refers to field testing of a capillary barrier for radon gas con-

trol. Features of a capillary barrier are described. Also, see comment 3.5.1.41.
3.5,1.19 Tomment:

A reviewer commenting on Section M.5.2.3 noted that if initial conditions in the'grave1
underneath the fine soil were assumed to have a finite moisture content and a unit downward
gradient, then flow.wouid occur upon the beginning of the simulation. - The reviewer noted
that the initial conditions and-unsaturéted hydradiic conductivity of the gravel are very
important to the performance of the protective barrier. A'sehsitivity analysis was suggested '
(Letter Number: 215). ' '

Response:

The reviewer is correct; however, the mode]ing demonstrates that1the unsaturated flow is .
very Tow in the gravel and may occur in either direction depending on the pressure Qradient
in the fine soil layer. A number of model studies have been completed and additional onés
are planned as part of the Barrier Development Program (Adams and Wing 1987).
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3.5.1.20 Comment:

One reviewer noted that Section 0.3.1.1 states that, after emplacement of the protective
barrier, "... existing sofl moisture will drain from the soil profile more slowly as the new
cover moisture equilibrium is approached." The reviewer noted that the opposite is likely to
occur {Letter Number: 215).

Response:

Recent: investigation further supports the assumption of slow drainagé beneath the
barrier. (See Fayer, Gee and Jones 1988,)

3.5.1.21 Comment:

The functional ability of the barrier system will depend upon the suitability of the
site soils. The document does not discuss the nature, depth, or availability of the site
soils. There is no mention of impacts to the site due to excavation of soils, the ability of
the soils to maintain a vegetative cover over 10,000 years, or the likelihood of erosion
under a drier {or wetter) climate. A1l of these factors will affect the efficiency of the
barrier.

_ One reviewer responded to Section M.2 and asked whether the specific onsite resources of
fine soil, gravel and riprap have been identified, quantified, and tested for uniformity and

guality. The reviewer also asked for specific information as to whether these materiais are

available on site (lLetter Numbers: 71, 171, 217, 223),

Response:

Suitable soils appear to be available on the Hanford Site. Several candidate Tocations
have been identified for obtaining the soil. In addition to meeting technical criteria,
selection will depend on results of archaeological surveys of the sites. Soil removal sites
would bhe revegetated upon completion of use. Indigenous vegetation would be introduced on
the barrier and as such would 1ikely be maintained over a long period of time. Stone mulch
would be investigated as a means of reducing the 1ike]1hbod of soil erosion. These and other
factors are the subjects of investigation in the Barrier Development Program described in
Adams and Wing (1987).

3.5.1.22 Comment:

One reviewer commented on Section M.3.1, observing that neither the draft EIS nor any
field studies had demonstrated that the protective barriers prevent downward percoTation,
especially during extreme precipitation events (Letter Number: 215). '

Response:

Rancon (1980; cited by Winograd 1981) observed for a capillary barrier system that
infiltration was -apparently prevented even with incidence of intense irrigation and high
rainfall. Tests for drainége in response to elevated or extreme events will be conducted on
test barriers at the Hanford Site. It may be shown that if the barrier performs adequately
most of the time, but fails under extreme but infrequent {once in a thousand years) events,

3.5.8




9

aany
‘Fin\k“['

Protective Barriers: Barrier Design

that the total recharge to the water table may still meet a specified design criterion, which
would be based on a long-term-minimum recharge rate,

3.5.1.23 Comment:

With respect to Section M.5.4, one reviewer commented about the reference to the pres-
ence of glacial-fluvial sediments overlain by fﬁne-textured sediments as possibly a good ana-
Tog to the multilayer system. The reviewer suggested the use of instrumentation and other
types of water investigations at the sites in addition fo geotechnical stability studies
{Letter Number: 215),

Response:

Natural analog studies are an important part of the Barrier Development. Program (Adams
and Wing 1987), and preliminary studies of natural analog sites at Hanford have been
completed.

3.5.1.24 Comment:

One reviewer asked whether the clay Tayer discussed in Section M.5 is contemplated above
or below the riprap zone. The reviewer also asked for documentation to show that the clay
layer could be effective in reducing drainage in the long term (Letter Number: 223).

Response:

Redundancy in layering is discussed in Section M.5. The clay Tayer would be placed
below the upper riprap zone. Testing of clay layer materials as an alternative design will
require specific tests, such as wetting and drying, compaction and permeability tests. If it
is determined that a redundant barrier system is needed, such tests would be conducted as
part of the Barrier Development Program (Adams and Wing 1987),

3.5.1.25 Comment;

One reviewer noted that the use of cheatgrass as described in Section M.5.1.2 is cur-
rently prohibited for any stabilization project on the Hanford Site. Also, cheatgrass is an
annual plant; during draught conditions it may not adequately prevent significant eresion.
Other reviewers wondered what other plants would replace the cheatgrass over time (Letter
Numbers: 223, 231, 234),

Response:

The surface will be stabilized with perennial grasses and shrubs. The exact composition
will be evaluated in the Barrier Development Program (Adams and Wing 1987). In the model
simuiafions, cheatgrass was chosen to be a worst case. Another reason for that choice is
that the only transpiration data available for the Hanford Site at the present time are those
data collected for cheatgrass.

Cheatgrass was not chosen as a stabilizer, but to illustrate what might be expected if
mere stable, perennial grasses and shrubs were removed. The simulations also showed the
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results of infiltration on bare soils that would reflect removal of plants (i.e.. a worst-
case situation}. The issues of barrier vegetation and erosion control are discussed in
Appendix M and the Barrier Development Program (Adams and Wing 1987).

3.5.1.26 Comment:

One reviewer expressed skepticism about the “geotexti1e“ concept. ‘Anbther reviewer
wanted to know the funct1on of the geotextile in the barrier (Letter Numbers: 78, 223).

~Response:

The geotextile is used primarily to aid in layer construction as is typically done in
road-base for highways and similar construction operatiens. As stated in Section M.2, no
credit is taken for the geotextile as an enhancement of harrier lifetime.

3.5.1.27 Comment:

A reviewer wanted to know whether any analysis had been performed of the long-term and
dynamic stability of the fine soil/riprap interface, i.e., silica glass geotexti1e, ahd
whether any engineering field test had been planned to evaluate these factors. —Another
reviewer stated that the use of such a membrane could be expected to create increased mois-
ture under the barrier due to capillary moisture rise and condensation from air moving
through the soil (Letter Numbers:‘ 223, 231, 234).

Response:

The geotextile is used primarily for construction purposes, and is standard engineering
practice for subgrade material and filter-layer segregation. The specific geotextile has not
been selected, but materials most commonly used are woven fabric with a significant porosity
and high permeabi]ify to water ‘and air. There are no analyses planned for the long-term and.
dynamic stab111tyrof the fine soil/riprap angineered field tests. There will be a gravel
filter separating the fine soil and riprap. Expected moisture profi1es beneath the barriers
are discussed in'Appendix 0, Sectﬁon 0.4.1,4. Since the r1prap and filter system and geotex-
tile are all porous, condensatlon above the waste is not expected. Eng1neer1ng fiald tests
are planned to assess the performance stab111ty of this filter system under the Barrier
Developmerit Program (Adams and Wing 1987}, Graded filter systems are common in dam construc-
tion, have proven stability, and are believed to be practicable.

3 5. 1 28 Comment.

A reviewer commented on the description of the protective barrier on p. 3.11 of the
draft EIS and noted that there is 1ittle discussion of the rock/gravel layer, no discussion
of the geotextile, and insufficient discussion of the functioning of the barriers and bioin-
trusion (Letter Number: 223).

Response:

Because of the need to keep Volume 1 to a reasonable size, these more detailed.discus-
sions appear in Appendix M. " Appendix M has been revised to more cTearly discuss the uncer-
tainties in performance and the plans to evaluate barrier performance‘at Hanford. Inciuded
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as part of that plan is a more thorough evaluation of animal intrusion on barrier perform-
ance, Including infiltration. The thickness of the barrier will discourage animal intrusion
into the waste.

3.5.1.29 Comment:

One reviewer commented on Figure B.23 and noted fhat the drawing is not to scale and
does not include all sites to be included in the barrier system. The reviewer.a1so suggested
that the sites should be shown in relation to some of the major facilities to provide some
idea of the scale and location {(Letter Number: 223). '

Response:

Figure B.23 of the EIS illustrates the principle of barrier sites within the area that
could be delineated by markers around a secondary perimeter including both 200 West and
200 East Areas. The detail suggested is not required to illustrate this principle. The
scale can be seen in Figure 1.9,

3.5.1.30 Comment:

Several reviewers commented that archaeological evidence cited in the draft EIS to sup-
port the protective barrier concept is unsubstantiated., One reviewer noted that archaeolo-
gists typically Took into mounds or marked areas as sites for 1nvest1gat1on (Letter Numbers :
215, 216, 223, 242, Hear1ng Number: 408)

Response:

Neither of the archaeological references cited in thelsummary nor any of those in Appen-
dix M are intended as substantiation that a barrier can be designed to adequaté]y protect
Hanford wastes over the long term. However, the references were intended to show that the
principle of a multilayer earthen barrier %s conceptually sound. Although the effectiveness
of the proposed protective barrier design for Hanford defense waste has yet to be tested, the
concept of miltilayer barriers can be designed to exclude moisture under hydrologic cqndir
tions far more severe than those on the the Hanford plateau.

The Si1la dynasty tombs of Korea are described by Hoefer, Lueras and Chung (1983). The
tombs have apparently remained free of water since their construction over 1000 years ago.
The DOE has no data on the geology of that area; however, it is known that the annual rain-
fall where the tombs are Jocated is much greater than that of the Hanford Site, and the soil
is saturated at shallow depth. A more remarkable find has been reported recently {Lee,
Oscarson and Cheung 1986) in a 2100-year-old tomb in Hunan Province, China. In this tomb,
which was protected by a meltilayered barrier, was the preserved body of a Chinese woman.
Not only were her skin and organs well preserved, her silk garments were undamaged. Since
both the organs and the silk were highly susceptible to decay, the discovery suggesfs‘that
air-as well as moisture was excluded from the tomb for 2100 years.

Cobble lenses underlying fine soils in the Columbia Basin plateau are examples of multi-
layer deposits that have persisted in nature for more than 12,000 years. They are geologic

3.5.11




€

o
o

.
l‘";‘:.

Protective Barriers: Barrier Design

evidence that muitilayered deposits, such as those envisioned for the protective barrier, can
persist for long time periods in the Hanford Site environment.

3.5.1.31 Comment:

One reviewer, commenting on Section M.4 of the draft EIS, pointed out that it is mean-
ingless to conclude that 85 to 95 out of 100 individuals would heed the warning markers if no
explanation were prbvided. Another reviewer suggested that an estimate of the number of
intrusions could be made on the basis of the h15tori¢a1 record of uﬁearthing burial grounds;
Reviewers noted that human curiosity is likely to lead to disturbance of waste, especially if
the English Tanguage is replaced over time {Letter Numbers: 215, 219, 223, 240),

Response:

As stated in Appendix M, the percentage of individuals heeding the warning markers. was
purely judgmental. This exercise was performed in an effort to indicate how the question “of
what value are the records, markers, etp." might be answered. Impacts of intrusions were
presented both ways, where markers, etc., were assumed to have the effectiveness described
and where no credit was taken for their existence. With respect to language, warnings would
be written in several languages as well as in pictograms.

3.5.1.32 Comment:

Reviewers felt that the barrier is unlikely to effectively eliminate infiltration for
10,000 years (Letter Numbers: 171, 219, 223, 243-EPA},

Response:

Because of the undertainty in the ability of the prbtective barrier to effectively elim-
inate inftltration for 10,000 years, several barrier failure scenarios were analyzed and
their impacts presénted in the EIS. The barrier is designed to reduce the Tikelihood of

infiltration into the waste or reduce it to an acceptable Tevel and to provide protection
against plant, animal and hyman intrusion. Reduction in recharge below a prescribed Timit is

@ design objective for the barrier. Because of the uncertainties attributable to.the long

time period (10,000 years) and other factors such as waste-form release rates and chemical
interactions batween soil and waste, the exact design limit of the barrier (i.e., average
annual recharge of 9.5 ecm/yr, 0.1 cm/yr, 0.05 cm/yr) has not been resclved for a given cli-
mate. Until then, a barrier of earthen material with appropriate qualities (hydrologically
suitable) can be used to minimize or Timit infiltration such that even finite, but infre-
quent, failure {due to extreme events) will not result in excess or unacceptable recharge.

3.5.1.33 Comment:

One. reviewer felt that potential environmental impacts of possible root and animal
intrusion or farming and irrigation near or over proposed barriers were not adequately
addressed. The reviewer asked if the envirocnmental. impacts on the site would be small enough
that the Yakima Indians would again have access to the area for hunting, fishing, and gather-
ing as stated in the 1855 treaty (Letter Number:. 223).
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Response:

Under expected conditions environmental impacts associated with waste disposed of
beneath barriers are calculated to be smali. The barrier itself will be designed to minimize
animal and root penetration. The barrier and marker system are expected to curtail any use
of the land atop the barriers. The amount of overhang of the barriers has not been decided
upon; it will likely be waste-site specific. These and other facets of the barrier design
are to be developed in accordahce with the Barrier Development Program {Adams and Wing 1987),

There 15 no intent to return the Hanford Site to a status of “epen and unclaimed Tland"
to which privileges resulting from 1855 treaties with several Indian tribes might apply. The
Hanford site is not presently, nor is it éxpected to be, a significant fmpediment to those
Indians' rights to take fish at "all other usual and accustomed stations in common_wfth citi-
zens of the Territory." See also Sections 3.4.4, 4.8.4, and 4.8,5 of the final EIS.

3,5.1.34 Comment:

One reviewer, the NRC, noted that the multilayer capillary barrier design (Mwick"
design) should be based on extreme precipitation events (Letter Number: 239-NRC).

Response:

As is discussed in Appendix M, Section M.5.2.2 (Precipitation), it is not just the rain-
fall distribution but the combination of rainfall and evapotranspiration distributions and
amounts that is important in determining drainage rates at a given site. A variety of rain-
fall distributions inéTuding'extreme events {1000—yéar storms, etc} will be modeled in the
Barrier Development Program (Adams and Wing 1987).

3.5.1.35 Comment

One reviewer felt that the assumptions made in the draft EIS were nonconservatively low,
yielding nonconservatively low dose rates. The reviewer felt that these nonconservative
assumptions yielded more similar release rates for the different disposal alternatives. The -
reviewer felt a more conservative approach would favor less reliance on protective barriérs_
and more reliance on geologic diépdsa] (Letter Number: 223).

Response

The assumptions used in the draft EIS are believed to be appropriate for the level of
analysis required early in the decision making process. Part of the apparent similarity of
jmpacts of the alternatives under anticipated operating conditions centers on three nuclides:

carbon-14, technicium-99, and iodine-129, all of which are assumed to travel through the

vadose zone at the same rate as water. The bulk of these nuclides are disposed of'near sur-
face in the in-place stabilization and disposal and reference alternatives. Carbon-14 and
iodine-129 are disposed of near surface in the geologic disposal alternative. Thus there is
Tittle difference inrimpacts when these nuclides dominate. In an extreme case if the barri-
ers were to fail in a few hundred years, strontium-90 would dominate the radiological impacts
and a more dramatic difference would be seen among the alternatives. Such a case, however,
is not believed to be credible.
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3.5.1.36 Comment:

Reviewars commented that several barrier features might result in degraded barrier per-
formance in ways that were ignored in the draft DEIS, Possible adverse consequences included
settlément-induced basins because of low densification of-barrier materials, concentration of
moisture by subsurface markers, reduction of evapotranspfration by surface armoring to pre-
vent wind erosion, and attraction of burrowing animals to the riprap layer (Letter Numbers:
215, 223).

Response:

Barrier failure scenarios were analyzed, moreover, a discussion of a development and
evaluation program (Adams and Wing.1987) designed to answer those and other concerns has been
added to Appendix M,

3.5.1.37 Comment:

A reviewer commented that simulation techniques used to test the mu]ti1ayer‘cover were
unclear, or nonconservative, with respect to various input paramefers iﬂé]uding soil mois-
ture, precipitation, soil characteristic. curves, plant growth cycles, and potential evapo-
transpiration {Letter Number: 223). : ‘ . i

Response

The modeling presenfed in Appendix M shows scoping calcylations ranging from those for
coarse soil and no plant cover to fine soil and plant cover under high rainfall conditioﬁs.
For the conditions specified, the modeling is believed to adequate1y demonstrate ranges in
barrier effectiveness and the concepts of Jayered-soil effects on water storage and subse-
guent removal by evaporation and transpiration.

3.5.1.38 Comment:

One reviewer felt there is a substantial likelihood of barrier failure and that natural
biologfcal, erosive, and physical causes are just as plausible as a human cause. The
reviewer felt that the draft EIS was not cohservative in'estimating harrier failure consé-
quences. The reviewer commented that catchment basins could form over 50% of the barrier
surface rather than the 10% postulated in the disruptive failure scenario. The reviewer felt
the functional barrier failure scenario was overly mild and would be more credible if the
infiltration rate was increaséd to between 1 and Z cm/yr over the entire barrier (Letter Num-
ber: 223).

Response:

The draft EIS at pages M.24 and M.25 addresses several possibilities for disturbance of
the barrier. However plausible disruption by natural forces may be, DOE believes that human
caused disruptibn is the more likely. Other failure scenarios would of course lead to dif-
ferent consequences. In an extreme case it could be assumed that catchment basins formed
such that 100% of the waste were contacted. An approximation of the impacts from such dis-
ruptipn can be made by multiplying the'résuTts of the diéruptive failure ana?ysis presented
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in Appendix R {infiltration of 15 cm/yr) by a factor of 10. Even at that extreme, the reta-
tive merits of the various alternatives are essentially unchanged.

3.5.1.39 Comment:

One reviewer noted that the riprap Tayer is proposed to be Toosely consolidated and the
minimum porosity of the fine soil layer is approximately 43%. The reviewer asked what data
exists to ensure that settlement of the barrier surface will not occur, given these rela-
tively low constructed densities (Letter Number: 223).

Response:

The "low" density cited is typical of silty soils. It is expected that the Barrier Test
Program will show that these kinds of densitieé exist on the Hanford Site for soils that have
been in place for thousands éf years. HNo settlement is expected for the Tong-term resident
soils. Fine soils generally have Tower densities than do coarser soils.

3.5.1.40 Comment:

A reviewer commented that references Gee et al. (1981) and Hartley and Gee (198l) dis-
cuss barriers to 1imit exhalation of radon gas which the reviewer felt are fundamentally dif-
ferent in design and purpose than the moisture-infiltration barriers described in the draft
EIS. The reviewar felt the references were not applicable (Letter Number: 223).

Response:

A barrier that prevents radon gas exhalation would also prevent water infiltration:
therefore discussions which apply to radon gas control also have appTication as an infiltra-

tion barrier. Tests of such barriers are inciuded in the Protective Barrier Test Plan {Adams
and Wing 1987).

3.5.1.41 Comment:

A reviewer felt that the reference, Bone and Schruben {1984), was not applicable because
it discusses a radon and erosion barrier of fundamentally different design and purpose than
the moisture-infiltration barriers proposed in the draft EIS. The reviewer further commented
that the reference mentions the nesed to prevent human intrusion rather than addressing con-
siderations for barrier design in a substantive way (letter Number: 223},

Response:

The reference was included to illustrate other uses for a multilayer barrier. The
authors stated explicitly, “The primary passive controls inhibiting human intrusion will be
the thick earthen and rock covers." The citation has been removed from Section M.1.3,

3.5.1.42 Comment:

A reviewer commented that the references cited in the draft EIS discussion of layered
s0i1's effects on water storage (Hillel and Van Bavel 1976; Hillel 1977; and Hillel and '
Talpaz 1977} refer oh]y to simuTations of these effects and that each reference incliudes a-
similar disclaimer about the applicability of the simulations to actual field situations.
The reviewer quotes from Hi]ie? and Van Bavel 1986 (p. 814), "Hence, we make no claim that
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our reported results are realistic in the sense that they can serve directly to describe any

particular field situation" {Letter Number;y 223).

Response:

Model simulations are designed to mimic field observations; hence the description of
water movement in soils provided in the cited references and discussed Tater in the text are

held to demonstrate the concepts adequately.’

3.5.1.43 Comment:

A reviewer commented that, contrafy to its citation, the Miller and Aarstad 1963 refer-
ence does not discuss gravel Tayers. Also, the reference does not present a characteristic
curve, as mentioned in the citation {Letter Number: 223).

Response:

The reference cited in the draft EIS was incorrect; the document referred to sheuld have
been Miller and Bunger (1963). Appendix M has been corrected.

3.5.1.44 Comment:

A reviewer commented that the referenced report Miller (1969). considers soil drainage .

values of 0.0l to 0.1 cm negligible, which is not the case for the purposes of the draft EIS

{Letter Number: 223},

Resgonse:

The reference was cited to demonstrate increased water storage in layered soils. TIts
use should not be construed to defend a specific drainage value nor to provide barrier
specifications.

3.5.1.45 Comment:

A reviewer commented that Brownell et al. {(1971) do not provide explicit sofl moisture
tnformation; only one example chart of soil moisture is presented with no reference to soil
type or location (Letter Number: 223). '

Response:

The cited reference shows soil moisture data for work done at-the Hanford Site, The
work relates to unsaturated flow in the 200 Areas. Other references were cited which provide
more detail on sediment type and locations. Additional references have been added to Appen-
dix M (LaSalla and Doty 1975; Routson and Kecht 1979).

3.5.1.46 Comment:

A reviewer commented that Brownell et al. {1975) mention specific soil moisture ranges
for vadose zone sediments but does.not report measurements in undisturbed soils. The
reviewer added that soils monitored in lysimeters were thoroughly mixed, obliterating natural
structure. The reference reported percolation to a depth of 6 m, suggesting a potential for
greater buildup of moisture than reported in the draft EIS (Letter Number: 223),
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Responsa: -

A11-waste sites are essentially disturbed soils; moisture contents from disturbed sites
are important data since long-term changes of moisture can provide answers to questions of
flow rates and directions. The statement in question is a general one and is supported by
the cited reference. The fact that the sediments are coarse and well drained is well known.

3.5.1.47 Comment:

A reviewer stated that Enfield, Hsieh and Warrick (1973) do not repert soil moistures as
stated. The reviewer also stated that the reference is illustrative of the difficulty and
tack of precision that have characterized investigations of soil moisture movement at Hanford
(Letter Number: -223).

Response:

Moisture potentials and conductivities are the important aspects of the cited reference,
This reference is key in supporting the concept that drainage is low at some Hanford Sites.
However, more refined analysis is required to determine recharge with precision. Such an
analysis 1s under way (Adams and Wing 1987). Appendix M has been modified to clarify these
points. :

3.5.1.48 Comment:

A reviewer commented that the moisture figures reported by Gee and Heller (1985) differ
from those stated in the draft EIS. The referenced report gives wide ranges in deeép drainage
rates at every site which, according to the reviewer, indicates the tack of precision
obtained to date in soil moisture movement characterizations at Hanford (Letter Number:

223).

Response:

The principal thrust of the citation was that, in general, soils at Hanford are coarse

and hence drain freely. Appendix M has been modified to strengthen the peint. For a discus-

sion of the range in deep drainage at Hanford see Appendix A of Fayer, Gee and Jones [(1986).
3.5.1.49 Comment:

One reviewer noted that contrary to the citations in the draft EIS no sofl moistures
were reported for natural (undisturbed) soils in Hsieh, Browne11 and Reisenauer (1973) and
Jones (1978} and that\no soil moistures were reported outside caissons in Jones and Gee
{1984} and Jones, Campbell and Gee {1984). The reviewer also noted that all of these refer-
ences suggest a potential for perching and Tocal soil moisture buildups in excess of the
ranges cited in the draft EIS (Letter Number: 223).

Response:

The soil used in the lysimeter test cited was taken from the 200 Areas plateau--the same
area where the wastes under discussion are stored. All waste sites would be considered dis-
turbed. The lysimeter soil mixture reflects one of several mixtures of soil that might be
found at a waste site--which is the point of the discussion about moisture content. The soil

3.5,17




o
27,

X

Protective Barriers: Barrier Design

has a loamy sand texture. The hydrologic properties (water retention and unsaturated conduc-
tivity), the key parameters for flow analysis, are given.in the cited reference. Texture is
only a qualitative index and provides no. information.to quantify flow rates,

Rains had wet the soil before placement in the lysimeter; hence, high water content soil
was placed in the lysimeter because the soil "borrow" pile was wet. The high water content
in the open bottom lysimeter gradually decreased in time, suggesting sIow redistribution of
mofsture. Lnfortunate1y, that lysimeter was evacvated. (See discussion in Gee and Heller
1985.) ‘ '

3.5.1.50 <Comment:

A reviewer commented that Isaacson, Brownell and Hanson (1974} and Reisenauer (1979)

indicate 5 to 9% moisture by volume in Toamy sand and gravelly sand, respectively, not the 2

to 5 wt% mentioned in the draft EIS (Letter Number: 223).

Resgonse.

The point being made is that the weight percent multiplied by the bulk density is the
volume percent for soils having bulk densities of 1.8 to 2.0. The volume percent of soils

with weight percentages of 2 to 5 is 4 to 10 volume percent, clearly in the range discussed -

in the cited reference. A discussion of volume versus weight percent is aiven. in Hillel
{1981); this has little direct application to the issue of recharge, however.

3.5.1.51 Comment:

One reviewer said that the unsaturated flow model "UNSATID" was criticized in the refer-
enced Jones, Campbell and Gee (1984), yet this model was used in the draft EIS {Letter Num-
ber: 223). ' .

Response:

The unsaturated flow model UNSAT-1D was the best available modeling techroloyy available
at the time impact calculations were performed for the draft EIS. The "criticism" mentioned
in the comment focused on the lack of calibration of the code to specific Hanford Site condi-
tions. An improved version of UNSAT-1D, i. é., UNSAT H, is being used to support the Barrier
Development Program (Adams and Wing 1987). The improved version, present]y benchmarked and

verified, is Jnder901ng Ca11brat1on by specific Hanford conditions. See Fayer, Gee and Jones

(1986\ and commnnt 3.5,1.60.
3.6.1.562 Comment:

A reviewer commented that Kinnison (1983), referenced in the draft EIS, does not seem to
explicitly treat Hanford data. The reviewer also said that accordﬁng to Stone et_a]. {1983),
referenced in the draft EIS, the maximum amount of annual precipitatfon to occur on an aver-
age of once every 100 years is over 32 cm, versus the 30.1 cm cited in the draft EIS (Letter
Number: 223}.
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Response:

A discussion of the extreme value statistics analysis of the Hanford data is given in a
private communication to the author of Appendix M. Appendix M correctly states the
appropriate analysis of the data from the Hanford Meteorology Station.

3.5.1.53  Comment:

A reviewer commented that Kukla {1979) does not address the methodology described in the
citation in the draft EIS (using the 100-year maximum) for assessing precipitation under a
wetter climate (Letter Number: 223).

Response:

The reference citation was provided merely to indicate that an analysis has been per-
formed that supports the estimate of a probable two-fold increase in average annual precipi-
tation that is reasonable for future climate scenarios.

3.5.1.54 Comment:

A reviewer said that a reference cited in the draft EIS (Simmons and Gee 1981) uses a
cheatgrass growing season of 70 days while the draft EIS uses 120 days. The reviewer felt

 this discrepancy could result in significant differences in the calculated moisture flux
‘thﬁough the protective barrier (Letter Number: 223).

Response:

The growing season extension was for winter months when evapotranspiration is 1owest.
Since plants also grow in winter, it was more correct to extend the growing season. A
growing season (transpiration) cycle of 152 days was assumed. Little change in rechérge
results from winter eVapotranspirationrca]cu]atiuns. Such sensitivity to drainage is cur-
rently beihg tested (Adams and Wing 1987). Also see comment 3.5.1.70. '

3.5,1.55 Comment:

A reviewer cbmmented that Sehmel (1976, 1979, 1981) did not refer explicitly to waste on
construction sites or wind erosion at Hanford as the author felt was implied in the éitations
in the draft DEIS. The reviewer also felt that Sehmel (1979) was general in nature with the
only reference to Hanford being ékamp!e data sets. The reviewer added that contrary to the
citation, no specific reference to the proposéd barrier or to data deficiencies at Hanford
was méntioned in the reference (Letter Number: 223). '

Response:

There are no data available that explicitly deal with wind erosion at Hanford that wight
affect barrier performance. The reference was cited to point out that limited wind erosion

_studies have been conducted and that additional information is needed. Wind erosfon is also

a sUbject of Tﬁvestigation in Adams and'wfng'(1987).
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Modeling and Ana]ysis of Barrier Performance

3.5.1.56 Comment: -

A reviewer commented that the highesf research priority should be given to actual bar-
rier performance under extreme climate conditions, If the barriers do not perform as antici~-
pated, the geologic disposal alternative should be selected (Letter Numbersi: 71, 147, 217).

" Response: ' Lo

The DOE agrees on the matter of high research priority, as evidenced in the Barrier

Development Program (Adams and Wing 1987). Information available fo date has indicated that

a multilayer barrier can be designed to meet criteria for long-term isolation of waste at the
Hanford Site.

3.5.1.57 Comment:

Several ‘reviewers commented that the effectiveness and durability of the protective bar-

rier and marker system cannot be substantiated on the basis of the apalyses performed to
date, and that the information provided in the draft EIS was too optimistic. Extensive
analysis and testing.of the barrier design to predict its performance was urged. One

reviewer stated that DOE contractors misled the public to believe the barrier is safe {(Letter
Numbers: 5-D0I, 8, 12, 64, 92, 116, 155, 171, 201, 215, 217, 223, 239-NRC, 243-EPA).. '

Response:

Because of the potential for water infiltration, biocintrusion and human intrusion, a
protective barrier was specified for any of the disposal alternatives. There are both
archaeological and geological bases for the barrier concept. The final barrier will be

designed to provide a margin of safety that will meet long-term objectives of waste disposa].'

However, since the barrfer design is conceptual at this time, the margin of safety will be
demonstrated after a more definitive design is developed. Testing of the barrier design con-
cept and performance-is under way in the Barrier Development Program (Adams and w1ng 1987)
Appendix M has been rev1sed to 1nc1ude details of this program.

3.5.1.58 Comment:

" One reviewer noted the discussion in the Introduction to Vqume_II'of the draft EIS, and
commented that the layered barrier covers Have not been shown to prevent infiltration. The
reviewer suggested that'by assuming that the coarse rock layer is impermeable, its successful
performance in simulation is created artificially. 'The reviewer suggested that engineered
and natural layered systems should be monitored with highly sensitive methods such as tracers

(Letter Number: 215).

Response:

Layered soils have been observed to limit infiitration. Field tests at the Hanford Site
will further evaluate this layered=soil phenomenon. Mode1s do not ensure that there w111 be
no flow through layers. The unsaturated conduct1v1ty of coarse 1ayers is funct1onal1y '
dependent upon the capiilary pressure head, and flow is governed by head gradients. S1gn1f1-
cant drainage occurs when the gradients are in the right direction and the conductivity is
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high enough. Test case i in Table M,7 demonstrates this point. Precision Tysimetry will be
used to measure drainage in field tests of the protective barrier (Adams and Wing 1987). In
addition, tracers are being considered for some unsaturated flow studies to provide add1—
tional confirmation of f1ow rates in Hanford Site sediments.

3.5.1.59 Comment:

A reviewer questioned the performance of the proposed barrier, and pointed to the need
to test the soils having a Toam or silt content adequate for the proposed barrier. The
reviewer noted that at least three full years of testing are required, and that such testing
should inciude the effects of biointrusion and barrier disruption and have the h1ghest pr1or-
ity {Letter Number: 217},

Response:

A research and development program has been initiated and 5 to 7 years of tests are _
planned; the Barrier Development Program is designed tc test soils, bicintrusion, and other
aspects of barrier performance {Adams and Wing 1987).

3.5.1.60 Coimment:

A reviewer questioned whether the results of the model similation reported in the draft
EIS really reflect the performance of a multilayer barrier, and whether the equations used in

the simuiation really portray how water will or will not move through the barrier (Letter
Number: 5-BOI}.

Response:

The model results represent the general performance features of the muItilayer'barrier
with respect to rainfall, plant water intake, and infiltration into {and drainage through)
the barrier for the specific conditions indicated. The equations were developed from the .

fundamental physics and hydraulics of the system. An updated version of the model has been

benchmarked and verified for numerical correctness (see Fayer, Gee and Jones 1986} and
represents the best available understanding of soil water flow at the present tima,

3.5.1.61 Comment:

One reviewer noted.that, although the types of input data for the modeling are presented
in Section M.5.1.1, a 1ist of the actual values used in the simulations is noct presented
{Letter Number: 215},

Response:

Example input data and example calculations for modeling are listed in the report by
Fayer, Gee and Jones {1986).

3.5.1.62 Comment:

One reviewer noted that Table M.7 does not 1ist mass balance errors associated with each
simulation. The final EIS should 1ist the input parameters and grid information used in the
simu]ations and also the mass balance errors {Letter Number: 215).
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Response:

_ Mass baiance errors are stated in Section M.5.2.1. As indicated in the text, the maSS
balance is'obtained simply by subtracting the sums of the drainage, evaporation/transpira-
tion, and storage change from the precipitation; hence, it is available from the data pro¥
vided in Table M.7. Examples of fnput parameters and grid spacing used in recent modeling of
the barrier are available in the report by Fayer, Gee and Jones (1986).

3.5.1.63 Comment:

One reviewer commented on Section M.5.2.4 and réquested some discussion regarding. the
two-dimensional aspects of plant/root uptake of moisture (Letter Number: 215),

- Response:

Idea11y, three-dimensional data are needed to quantify effects of water movement at a .
waste site. Unfortunately, only limited data are available at this time. One-~dimensional -
modeling provides insight into the mechanisms involved in the water dynamics (e.g., evapora-
tion, redistribution, drainage) that occur at a waste site. .As two- and three-dimensional
data become available from the Barrier Development Program (Adams and Wing 1987), these data
will be incorporated into the working models of the Hanford Site.

-3,5.1.64. Comment:

A reviewer commented on the results of various simﬁTatiohs of the moisture barrier per-
formance reported in Table M.7 and Section M.5.2.1,'énd'pointed out that in only one of the
four test cases involving 1.5 m of fine soil were results reported for.enough years to estab-
Tish equilibrium between yearly precipitation and drainage plus evapotranspiration. The .
reviewer requested results for cases 2, 3 and 6 (Letter Numbers: 215, 223),

Response:

Two cases (4 and 5) wifh 1.5 m of fine soil Were run with hourly input for a one-year
pericd; this year was then repeated to 16 years, Years 15 and 16 were identical in water
balance components {i.e., storage, drainage and evapotranspiration), indicating that an equi-
1ibrium water condition had been reached. The other cases also show the trends and reflect
less severe cases of water distribution or plant cover. Additional cases will be run with
other climate, soil, and plant inputs as part of the Barrfer Development Program (Adams and
Wing 1987).

3.5.1.65 Comment:

A reviewer noted that a discussion on simulated cover systems is included in Sec-
tion M.5.2.1, and wanted to know how the drainage data were derived. The reviewer also won-
dered whether actual barriers would be constructed for testing before commitment to disposal
implementation. Another reviewer thought that drainage would occur very differently from the
projection described in the draft EIS (Letter Numbers: 215, 223).
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Response: -

The drainage ‘data were obtained from UNSAT-1D model results using the Richards equation
methodoidgy described in detail in Appendix M. The Barrier Development Program (Adamé and
Wing 1987) is designed to test for water infiltration and drainage from experimantal barrier
systems before commitment is made to a specific barrier design. Actual barriers will be con-
structed for test purposes.

3.5.1.66 Comment:

One reviewer commented on Section M.5.3 and observed that uncertainties in modaiing call
for the demonstration of the protective barrier in a pitot model instrumented to monitor
moisture movement., The reviewer also noted that average annual pan evaporation rates should
be included as part of the barrier performance evaluation; water budgets cannot be.assessed
without them (Letter Number: 215). '

Response:

This activity is being planned as part of the Barrier Development Program {Adams and
Wing 1987), Field tests and Targe instrﬁmented lysimeters will be usqd to measure wateh bal-
ance parameters of the test barrier. Avérage annual pan evaporation rétes are useful in
agriculture, but would not be appropriate for accurately estimating combined evapotranspira-
tion from sofl and plant surfaces as required in the development of barriers. The method
provides a simple measure of maximum evaporatibn rate but in a non-agricultural setting in an

arid climate would usua11y result in a negative water balance, that is, would predict more
water evaporated than fell,

3.5.1.67 Comment:

One reviewer wanted to know how apparent contradictions in references cited in Sec-
tion M.8.1.2 of the draft EIS affect the simuiation results in drainage test cases 2, 3 or §
in Teble M.7 (Letter Number: 223}.

Response:

Appendix M was written independently of recharge assumptions; hence, they do not affect
the simulation results. : - ' o

3.5.1.68 Commenti

A reviewer noted that the draft EIS did not consider barometric pressure and/or vapor
transport mechanisms (Letter Number: 223},

Response:

Thermal and pressure effects were not considered because the thermal gradients, at the
depth of the gravel interfaca, are expected to be small in comparison to capillary pressure
gradients. At greater depths, the geothermal gradient is expected to be so small that
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induced vapor fiow would account for Jess than 0.1 mm/yr. The soil is expected to be unsatu-
rated, so effects of atmospheric pressure fluctuation are insignificant. Thermai effecis
under actual field conditions will be evaluated in the Barrier Development Prograh'(Adams and
Wing 1987). ' '

3.5.1.69 Comment:

Reviewers commenting on Section M.4 noted that the method for combining the individual
protective factors to obtain an overall risk either is not appropriate or requires further
documentation. The method for combining the individual protective factors should accommodate
the possibility that a single primary cause might render two or mare of £he protective -
mechanisms ineffective. One of the reviewers noted that the reported risk reduction factors
require further documentation and collaboration with other experts before the final £IS is
completed. This procedure is also expected when spec?fic alternatives and designs are pro-
posed (Letter Numbers: 239-NRC, 243-EPA). '

Response:

Risk reduction factors attempt to provide a rough indication of the usefulness of mark-
ers, barriers and passive institutional controis (such as land-use records) in reducing the
Jikelihood of intrusion. Because of the subjective nature of asstgning risk reduction fac-
tors, the number of intrusions into wastes were developed and used in determining radiologi-
cal impacts both with and without the use of risk reduction factors.

3.5.1.70 Comment:

A reviewer noted that in the discussion of plant cover reported in Section M.5, a cheat-’
grass growing cycle of 152 days is reported; however, the cited reference reports 70 days.‘
The reviewer asked why the transpiration cycle was lengthened and what effect this would have
on the simulation of the test cases 2 and 3 in Table M.7 (Letter Number: 223).

Rasponse

Cheatgrass actually begins growing in the fall; hence, it has a longer growing cycle
than 70 days (Harris and Campbell 1981). The longer cycle was felt to be more realistic.
Because the growth period simulated for the extended time was during a period of low poten-
tial eﬁapotranspiration, little effect, if any, is expected on cases 2 and 3 in Table M.7.
The transpiration component presently used in the model undefpredicts actual transpiration,
and thus is conservative, even for the 152-day growing cycle. Measurements of seasonal and
annual transpiration rates of grasses and shrubs at the Hanford Site have been initiated
(Adams and Wing 1987). See also comment 3.5.1.54.

Precipitation, Infiltration and Recharge Rates

3.5.1.71 Comment:

Reviewers commented that the recharge rates used to analyze long-term performance were
not conservative. One reviewer commented that assumptions were far more conservative than
the environment could reflect (Letter Numbers: 215, 223. Hearing Number: 342),
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Response:

Average annual recharge rates vary from 0 to nearly 16 cm/yr, depending sn the cover
conditions (soil and vegatation) and the precipitation pattern (amount and distribution},
The use of 0.5 cm/yr was considered to reflect conditions that exist under current normal
precipitatibn and adequate soil and vegetative cover. Elevated recharge occurs when
increased precipitation is incident on bare'surfaces or coarsely textured, sparsely vegetatad
suffaces when potential evapotranspiration is low. Long-term performance was also modeled at
S-cm/yr average annual recharge and up to 15-cm/yr 1hff1tration through the wastes.

3.5.1.72 Comment:

A rev{éwer noted that the fine-soil characteristic curve shown on Figure M.4 displays an
unusualiy sharp change in slope at a capillary pressure head of about 1,000 cm. The reviewer
also inquired about the magnitude of -hysteresis in this soil, the probable effect of incorpo-
rating hysteresis in the analysis of barrier perfgrmance, and the basis for selecting 1.5 m
as the design thickness of the upper fine soil layer (Letter Number: 223).

Response:

Figure M.4 has been redrawn to reflect the more continuous functional relationship
between pressure and water content for the fine soil, Hysteresis observed in Taboratoﬁy
soils tests is considered'to be of second-order importance in actual fieid situations; hence,
it was not included in the analysis. (See Nielson, van Genuchten and Biggar 1986 for a dis-
cussion of hysteresis in unsaturated soils.) The conceptual 1.5-m depth was selected in part
by application of standard reclamation practices and knowledge of typical root-zone water
storage considerations, and also on the basis of computer modeling cases which evaluate vari-
ous barrier soil layer thickness. The actual thickness selected will be based on field data;
the 1.5-cm depth is, at this time, conceptual only. {See Appendix M for further discussion.)

3.5.1.73 Comment:

The range of average annual recharge to the system is from 0.5 to 5 c¢cm/yr. On the basis
of work done by Gee and Kirkham (1984), these rates appear to be low. Since precipitation. at
Hanford is approximately 15 cm/yr and is predominantly accumulated in the winter months as
snowfall, the analyses of impacts based on these estimates should be revised to handle a
larger range of récharge values (Letter Mumber: 215).

Response:

The average annual recharge of 0.5 to 5 cmfyr on the 200 Areas plateau represents about
3% to 30% of annual average precipitation. It is believed that these figures reasonably
bound the actual values., However, in the case of barrier fai1ure where evapotranspiration
might be reduced or absent, a recharge of 15 cm/yr was also used in 1mpact'ana1ysis.

3.5.1.74 Comment:

The postulated "functional" barrier failure is not adequately conservative. Inasmuch as
0.1 cm/yr infiltration is only 1/300th of the assumed 30 cm/yr rainfall, this scenario
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represents a rather insignificant failure. It would be more appropriate to assume that a
larger percentage of rainfall, perhaps 10%, infiltrates the barrier (Letter Number: 215).

Response:

The 0.1 cm/yr average annual recharge over 50% of the waste was postulated to simulate a
barrier failure reeu1t1ng from use of materials that were not up to specification. It was
considered a "more likely" failure mode but was not postulated as a severe failure. The dis-
ruptive failure, while seen as less likely, was postulated to be more sévere in terms of pre-
cipitation infiltration; 50% of precipitation infiltrated the waste. The disruptive failure
that was considered involved 10% of the waste and, to a first approximation, muitiplying
impacts of that failure by 10 would yietd impacts For 100% involvement of 50% of 30 cmfyr
precipitation.

3,5.1.78 Comment :

One reviewer wanted to know how extreme and/or closely spaced precipitation events
affect barrier performance and whether the frequency distribution of such events was analyzed
and incorporated in the simulation. Another reviewer inquired why, in Section M.5.2.2,
potent1a1 evapotranspiration was assumed to be higher during the rainfall condition, This
reviewer also felt that rainfall distribution shou]d have been c1ear1y documented and a com-
parison made to demonstrate that modified- cI1mate events of extreme precipitation have been
incorporated in the mode11ng {Letter Numbers: 215, 223).

Response:

As indicated in Appendix M, the barrier performance. depends on precinitation distribu- -
tion and intensity. This can be modeled., The 1947 and 1948 years used to simulate climate
each had more than 50% above normal precipitation; hence, they had above-normal precipitation
events and the actual potential evapotranspiration for three years was used, The Barrier
Development Program (Adams and Wing 1987) will both model and measure effects of e1evated
prec1p1tat1on and extreme event scenar1os on barrier performancn

- 3.5.1.76 VComment.

One reviewer commented on the discussion in Section M.5.2 and asked whether it was
assumed that potential evapotranspiration would remain the same as it is at prasent, even if
the climate became wetter, and, if this assumption was made, what the rationale was (Letter
Number: 223).

Response: .

The assumption of potential evapotranspiration (PET) was not made. The model .is con-
structed to account properiy for the PET changes with time. If wetter climate information is-
available, it can be used to determine the PET for the corresponding wetter e1jmate.
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3.5.1.77 Comment:

A reviewer wanted to know if the cdmbined effects from decreasing cheatgrass transpird-
tion to 70 days, increasing precipitation to 32 em/yr, and reducing potential evapotranspira-
tion (PET} for a wetter climate would result in significant drainage through the moisture
barrier in test cases 2, 3, or 6 {Letter Number: = 223).

Response:

Reducing wintertime plant transpiration and modifying the PET to correspond to wetter
conditions would not have a significant effect on drainage if the climate were similar to
that simulated (30 cm/yr) for test cases 2, 3 and 6. Under those conditions the soil and
plant properties appear adequate to enhance annual water cyc1ing. Increased precipitation
under generally arid site conditions favors increased plant growth, enhancing evépotranspira-
tion and surface water Tosses. The wetter climate condition and extreme event effects on
barrier control of infiltration will be tested under the Barrier Devé]opment Program {Adams
and Wing 1987).

3.5.1.78 Comment:

A reviewer stated that DOE misinterpreted the findings of Kirkham and Gee (1984}, noting
that those authors found that significant'drainage (recharge) can occur through_the root zoné
to the unconfined system; an amount that the draft EIS interprets as "small"; and, further-
more, that for nonveéetated so0il, nearly half of all the annual precipitation is recharged.
The reviewer said this is not "small" and urged the use of more conservative estimates of
coarse-grained soil recharge. According to another reviewer, previous studies that suggest
no racharge (p. 4.18) are questionable (Letter Numbers: 215, 243-EPA).

Response:

The Kirkham and Gee (1984) report_indicates that during a wet year, i.e., above normal
rainfall conditions, there are sites where recharge may occur. The report does not indicate
that one-half of the annual precipitation is Jost to recharge. In the absence of shrubs and
deep-rooted perennial grasses, significant quantities of recharge (up to as much as one-third
of the annual precipitation) may move below the root zone. In contrast, in the presence of
deep-rooted plants, nearly all the water is lost to evapotranspiration. A recent report
(Fayer, Gee and Jones 1986) indicates that in the 200 Area where deep-rooted plants are pres-.
ent, eventually all the water--to the timits of measurement--is lost to evapotranspiration..
The key features that control drainage are plant cover, soil type, and climate. A1l three
factors must be considered before generalizations can be made. The references cited on
p. 4.18 simply present the range of documented recharge information which dees give evidence
of "no downward percolation” under some conditions.

3.5.1,79 Comment:
One reviewer commented on Section M.1.1 and pointed out that such processes as vapor
transport, flow aiong thin films of water, and intense, episodic precipitation (thunder-

storms, snowmelts) might contribute to processes that could affect barrier performance (Let-
ter Number: 215).
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Response:

Numerous processes will affect barrier performance. Flow rates due to vapor transpert

(nonisothermal processes) are relatively lTow (often much Tess than 10~ -3 mm/yr)}. Episodic

precipitation will probably have the most pronounced effect.
3.5.1.80 Comment: '

A reviewer commented that inadequate consideration has been given to the analysis of
erosion scenarios due to local intense precipitation, and recommended that a mixed rock/soil
cover be considered. The rock cover should be designed for an occurrence of localized
intense precipitation (Letter Number: 239-NRC).

Response:

Tests of rock and gravel admixtures into the fine soil, and evaluations of the fmpact-of
these admixtures on water infiltration and erosion, are important studies under way that are
befng considered in the Barrier Development Program (Adams and Wing 1987).

3.5.1.81 Comment:

- Reviewers had the following comments: 1) The assumed maximum annual precipitation

(Appendix M) is 30.1 cm, with two cases covering maxima in spring and fall. This figure has

been approached within recent years, and much-wider swings are observed in tree rings going
back several hundred years. Estabiished scientific methods backcast for a million years, and
they forecast times within the 10,000 year period whan climates will be warmer and wetter,
then cooler and highly variable due to the onset of a glacial period. The effect of pro~.
Tonged heavy storms, documented in the Los Alamos reports, is not modeled, yet it will proba-
bly dominate barrier performance, The final EiS should reexamine this issue, using a more
informed estimate of precipitation events. 2) There is no reference to support the draft EIS
statement that "The 100-year maximum precipitation is: considered a reasonable estimate for

the mean value of prec1p1tat1on in a future climate scenarioc at Hanford (Kuk1a 1979)* (Lettér

Numbers: 171, 223),

Resgonse:

1} The figure of 30.1 cm precipitation is the estimated 100-year recurrence precﬁpita-
tion under the present climate. That value was assumed for purposes of future climate sce-
nario development to be the "average" annual precipitation. If the distribution in the
future climate scenario were similar to that of the present climate, the extreme associated
with the 30.1 cm would be about 60 cm. Tree ring, fossil pellen and earth orbit perturba-
tions were considered in terms of the abilfty to reasonably prediét future climate. For
present purposes it was concluded that even if future climates could be predicted with cer-
tainty, the matter of infiltration of precipitation into wastes and recharge that carried the
wastes to groundwater would remain unresolved due to the comp]icating‘factorS'of vegetation
and evapotranspiration. As a corisequence, recharge was treated paramétrica11y- The. Los
Alamos experience is referred to in the revised Appendix M and 15 be1ng taken into account in
the Barrier Development Program (Adams and Wing 1987).
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2) The draft EIS statement was not intended to imply that a "100-year maximum" method
was used to predict future climate., Rather, it was intended thit-a mean value of 30.1 cm/yr,
as used in the analysis, was a possible future climate condition and. that Kuk]a:(1979) has
suggested that a wide range of precipitation (0.5'to 2 or 3 times present values) was possi¥
ble under various scenarios. A Targe uncertainty exists in predicting future Hanford ¢li-
mate. The final EIS has been revised at Appendix M to clarify this point. An evaluation of
ciimate change and its effect on barrier performance is a part of the Barrier Development
Plan (Adams and Wing 1987}.

3.5.1.82 Comment:

One reviewer Telt that the subsidence methodology described on page 3.21 is suspect. If
empty -tanks are filled with grout, there would probably be no problem with them. If they are
filled with soil, gravel, or sand, however, there is the possibility of compaction due %o
shaking by small earthquakes over the centuries, leaving a void at the top of the tank. ~Sub-
sidence of the barrier may then occur when the top of the tank eventually collapses (Letter
Number: 223). '

Response:

The subject text was meant to describe options. In response to the comment the phrase
"singly or in combination" has been added. In practice it may be best to first lay .in gravel
in the tanks to provide space within which the semi-solid and 1iquid wastes could move
(rather than having them migrate to the top of the fi11) followed by a capping of grout to
finish the tank fill.

Barrier Failure and Disruptive Scenarios

3.5.1.83 Comment:

Reviewers noted that Section M.5.4 of the draft EIS does not discuss biointrusion, nor
was it included in any of the diagrams in Section M.3.2. Reviewers commented that biocintru-
sion should be minimized and included in testing (Letter Numbers: 217, 223, 239-MRC. Hear-
ing Number: 606).

Response:

Section M.5.4 discusses barrier cover disturbances but does not treat biointrusion as a
barrier failure mechanism. Biotic transport is discussed in Appendix R, Section R.5,2, A
discussion of testing to be done in conjunction with the barrier development program that
relates to the effects of roots and animal burrows in the top 1.5 meter of top soil of the
barrier on water infiltration is presented in Section M.7 of the final EIS. . The barrier as
described is designed to'preclude the animal and root pathway. Although not considered a
significant factor in routine dose calculations, the possibility of biointrusion is included
in the analysis of barrier failure scenarios.

3.5.1;84 Comment:

Reviewers expressed concern with the discussion of bigintrusion m Section M.3.2 and
commented that the barrier would become ineffective following the intrusion by plants and
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antmals through the fine soil layer. One reviewer also pointed out that references cited in
the draft EIS indicate a number of pTant and animal species that could readily penetrate the
upper 1.5 m of soil. A reviewer inquired into the 1ikely effects of large pores on the per-
formance of the moisture barrier, particularly in combination with local catchment basins
formed by erosion or subsidence due to barrfer settlement or tank collapse {Letter Numbers:
i71, 219, 223},

Response:

Section M.3.3 has been revised to reflect the issue of annual plant 1ntrusion‘inte bar-
riers. Moreover, biointrusion is a major eomponent of the Barrier Development Pregram {Adams
and Wing 1987). Biointrusion through the fine soil layer is unlikely but possible under cer-
tain conditions. Subsidence, for example, is a condition that under extreme'rainfa11/snOWﬁ
melt could cause infiltration and/or enhance biointrusion through the fine soil. A critical
aspect of the'ana1ysis is the periodicity of these events. Barrier tests to failure, using
elevated precipitation and subsidence phenomena, are planned.under the Barrier Deve]opment
Program (Adams and Wing 1987).

3.5.1.85 Comment:

One reviewer noted that Section 3.3.4.1 mentions the potential for release of radioac-
tive particulate matter as a result of the collapse of tank domes. The reviewer asked what
effect dome collapse would have on settlement and failure of the protective barrier (Letter -
Number: 2233,

Response:

Section 3.3.4.1 deals with the no disposal action alternative in which there are no bar-
riers placed over wastes. In the disposal alternatives the tanks are filled with gravel or
other material to prevent tank dome collapse.

3.5.1.86 Comment:

One reviewer commented that the failure scenario postulated in Sections M.5.20 and
M.5.21 of the draft EIS suggests a 50% loss of soil cover that would result in exposure of
10% of the underlying waste, when in reality a larger volume of waste would be affected due
to Teaching and moisture (Letter Number: 223).

-Response:

It was intended fhat loss of soil, in whatever amount, over the waste was modeled such
that 10% of the waste was exposed to infiltration of 50% of an annual ‘average prec1p1tat1on
of 30.1-cm/yr, ' '

3.5.1.87 Comment:

A reviewer commented on Section M.6.2 and noted that the value of 0.1 cmfyr recharge was
chosen arbitrarily, and that the choice of a value that may occur under normal conditions is
inadequate for use in simulation of a barrier failure scenario (Letter Number: 215},
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Response:

The functional failure scenarjo was arbitrarily defined as 50% of the barrier allowing
0.1 cm/yr of water to infiltrate the waste under precipitation conditions of 30 ém/yr. ‘Under
normal {arid climate) conditions, for the cover system described in Appendix M, no recharge
is expected., Barrier failure, if it occurs, will probably be episodic. Hence, faiiure may
occur ance avery 100 or 1000 years with the expected net effect being a recharge to the
groundwater of less than 0.1 cm/yr, since drainage through the thick unsaturated zone will
dampen any episodic drainage events that might occur. Additional extreme events wf]} be
evaluated under the Barrier Development Program (Adams and Wing 1987). '

3.5.1.88 Comment:

One reviewer pointed out that in Section M.5.4, the subsidence of the barrier was con-
sidered only for the tanks, not for the ore-1970 buried transuranic waste. The reviewer sug-
gested that the proposed grouting solution to this probiem should be investigated along with
tank stabiiity research (Letter Number: 215).

Response:

e A ——

Both grouting and tank stability research for both tanks and burial grounds are part of
the Interim Hanford Waste Management Technology Plan (DOE 1986a). Issues refated to subsi-
dence and its effect upon barriers will be evaluated in the Barrier Development Program
(Adams and Wing 1987), '

3.5.1.89 Comment:

One reviewer noted that, in Section 0.3.1.2, no basis is provided for the assumption
that 50% of incipient precipitation would infiltrate the basalt riprap and that this infil-
trating water would directly contact 10% of the waste (Letter Number: 215)}.

Response:

The choice of 50% incipient precipitation infiltrating the waste under the "disruptive
failure" scenario is based on the reasohing that--under extreme conditions {(i.e., removal of
some of surface soil)--infittration fnto riprap could occur. The amount of .infiltrating
water that will contact the waste directly is not known and must be estimated because the
system is a dynamic one. Wind removal will probabiy be offset with depositional materials.
Ashfall {volcanic activity) has occurred a number of times at the Site during the past
10,000 years and is likely £o occur again. These deposits lessen the severity of a single
disruptive event, so that the effect is only a transient one. The 10% value was an arbitrary
choice for waste area contacted. It was assumed that diSruptive gvents such as wind scouring
or subsidence would only affect a small fraction of the total cover area. Evaluation of dis-
ruptive events {wind and water erosion, subsidence, etc.) is part of the Barrier Development
Program (Adams and Wing 1987}.
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3.5.1.90 Comment:

Reviewers wanted to knaw whether backup protection will be provided in the event that
the fine-soil barrier should be removed, and what would prevent contaminant migration to

water systems (Letter Numbers: 44, 214, 217),

Response:

No reasonable scenario was developed in which total fine-soil removal was considered.
Therefore, no backup protection was provided. However, redundant barriers, such as asphalt
or compacted clay placed below the riprap, have been considered and will be evaluated in the
Barrier Development Program (Adams and Wing 1987) if found to be necessary.

3.5.1.91 Comment:

Reviewers commented that the 50% functional barrier failure in Section 5.21 is described
in contradictory terms. The reviewer noted that O.1-cm infiltration based on the projected
S-cm/yr recharge potential under wetter conditions does not seem proportionate for a 50%
failure scenario (Letter Numbers: 171, 223).

Response:

The. final EIS has been revised to remove the apparent contradiction.
3.5.1.92° Comment:

One reviewer commented on Section M.5.4 of the draft EIS and questioned why vibrations
and earthquakes that would impact & protective barrier are considered highly unlikely to
cccur (Letter Number: - 223).

Response :

Natural analog studies indicate the presence of stable layer formations (i.e., fine soil
over cobble/gravel} that have persisted for over 10,000 years on the Hanford Site. This lon-
gevity suggests that layered soils are either stable under the Hanfard seismic environment or
that minimal vibrations héve occurred. Under the Barrier Development Program (Adams and Wing
1987), the stability of the barriers will be tested for seismic and other vibrations.

3.5.1.,93 Comment:

One reviewer commented on Section M.5.4 and noted that vibration and shaking from repas-
itory construction may weaken the protective barrier if the repository is constructed on the
Hanford Site in proximity to the 200 Areas (Letter Mumber: 215).

Response:

There is no evidence that construction activities (drillirg, etc.) will have impacts on
the protective barrier. Tests will be conducted as part of the Barrier Development Program
to confirm that the barrier will be stable under a variety of seismic and construction- -

induced vibrations.
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3.5.1.94 Comment:

A reviewer questioned how the basalt riprap described in the Chapter 1 discussion of
hbarriers would discourage farming iT there were 5 feet of soil over it. The reviewer thought
that above-ground markers have the best chance of discouraging intrusion {Letter Number:
243-EPA). '

Response:

As the reviewer has noted, the above-ground markers provide. the best chance of
discouraging intrusion. Moreover, the soil over the barrier is not 1ikely to be superior to
other nearby soil and, if it were necessary to haul farm equipment up the 45-degree riprap
slope to the top of the 17-foot-high barrier, farming atop the barrier could well be seen as
not worth the effort.

3.5.1.95 Comment:

One reviewer noted that the failure scenarios analyzed for the protective barrier were
inadequate, such as the continuing erosion of the system once failure has occurred {Letter
Number: 177). '

Response:

Scenarios were selected that were considered realistic but conservative. Additional
research concerning the effects of erosion on the barrier is planned under the Barrier Devel-
opment Program (Adams and Wing 1987).

3.5.1.96 Comment:

One reviewer commented on a reference by Bander {1982) cited on p. M.24 of the draft EIS
and asked whether there is evidence to support a lower rate of erosion for the type of soil
proposad for the protective barrier (Letter Number: 223).

Response:

Bander cited high erosion rates (several cm/yr) for tailings piltes in Colorade. The
protective barrier surface soil will consist of vegetated fine soils {e.g., silts or silt
loams ). Tailings materials {typically fine sands) are not silt loams; they have entirely
diffarent wind erosion potential, Studies being conducted under the Barrier Bevelopment Pro-
gram (Adams and Wing 1987) will investigate wind erosion rates of fine soil (even unvege-
tated) under Hanford Site climatic conditions. The rates of erosion are being determined by
wind tunnel testing. '

3.5.1.97 Comment:

One reviewer commented on Section M.4 and noted that the final EIS should provide a
stronger basis to support the effectiveness of the proposed barriers as a deterrent to inad-
vertent intrusions {Letter Number: 239-NRC).

Response:

Risk reduction factors were used 1n the draft EIS in an attempt to provide some indica-
tion of the usefulness of markers, barriers and passive institutional controls in reducing.
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the likelthood of intrusion. Because there is little basis for the values used, impacts were
also estimated and presented where no credit was taken for risk reduction factors, under the
assumption that they were totally ineffective.

3.5.1.98 Comment:.

A reviewer noted that the draft EIS assumes less than one intrusion into the waste will
occur in the 10,000-year regu1atory period and suggested that a more realistic estimate
should be made. Another reviewer pointed out that it only takes one exception to this
assumption to permanently disrupt the barrier (Letter Numbers: 215, 2138},

_ Response:

Although fatal .intrusion was estimated to be.no more than one, muTtiple intrusions over
10,000 years were calculated {see Table $.6). In addition to a rather low probability of
drilling,. the period in which drilling would be fatal was less than 500 years and applied
enly to cesium capsules. Therefore, the DOE believes -that the estimate of intrusions with
fatal consequences is realistic. Where a drill has penetrated through the barrier and
through the waste, a path would be made for infiltrating wateér. However, the impacts
resulting from such a pathway would surely be bounded by the disruptive barrier-failure
scenario. :

3.5.1.99 Comment:

Reviewers cdmmented on p. M.16 and Table M.7 of the draft EIS and noted that the cited
references and information given did not support the claim that multilayer covers can he
designed to prevent or minimize water infiltration into the waste and limiz biotic and human
intrusion {Letter Numbers: 171, 223).

Response: _

The text of the final EIS has been revised to reflect the fact that barrier tests at
Los Alamos Nattonal Laboratory and elsewhere suggest that the multilayer barrier may have
application for infiltration and biointrusion control, but must be tested on a site-specific
basis. Such testing is planned.

3.5.1.100 Comment:

Reviewers noted that the protéctive barrier is unlikely to stay in place because of
winds and range fires and probable climate change. Another reviewer did not find a discus-
sion of range fires in the draft EIS (Letter Numbers: 44, 57, 223).

Response:

Impacts from fire (denuded surface of harrier), wind and climate change were considered
in Appendix M. Although wind and inftiatien of Tightning-induced range fires cannot be con-
trolled, research efforts to evaluate more fully their effects are being initiated under the
Barrier Development Program, as outlined by Adams and Wing (1987).
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3.5.1.101 Comment:

Ona reviewer questioned the reliability of the multilayer protective barrier system for
the shallow burial sites. The reviewer's concerns are with water intrusion from increased
irrigation in the future, with change in the water Tevel of the Columbia River Basin from the
removal of dams, and with weather pattern changes (such as am arid period) that result in the
death of vegetation on the barrier, followed by wind removing the soil. Already, in two dif-
ferent locations in the 200 Areas, harvester ants and termites have burrowed- into waste and
resurfaced radioactivity (Letter Number: 64). :

Response:

Because no waste site at Hanford is presently covered with a protective barrier, intru-
sion by plants and animals, including ants and termifes, is current1y poséib]e. The barrier
is designed to minimize these intrusions. There is evidence from the Los Alamos studies
(Perkins and Cokal 1986; Hakonson 1986; Nyhan et al. 1986) that multilayer protective barri-
ers can provide adequate control from infiltration and biointrusion. As stated previously,
additional research on infiltration and biointrusion is planned for barrier performance.
Intense irrigation on top of the barrier as presently practiced might Tead to infiltration of
water into the waste sites.  If the Columbia Basin dams were gone, the water level of the
Columbia River would decreass at present impoundment areas but would not likely affect condi-
tions on the 200 Areas plateau. Floods (except glacial) would not réach the elevation of the
plateau. In a severe drought some soil might be removed, but experience in the area suggests
that incoming windborne soils are likely to deposit on the barrief. That is, gréve]ed Tand-
scaping tends to fill with windborne soil.

3.5.2 Geohydrologic Transport

This section includes comments received on areas pertaining to geohydrologic transport.
Because of the volume of comments received on this topic, this section has been divided into
a number of subheadings: Genera!,_Mode]ing, Travel Time/Retardation, Releass Rates, Migra-
tion, Vadose Zone, and Climate. Comments pertaining strictly to groundwater ‘concerns have
been placed in Section 3.5.3. ' '

General
3.5.2.1 Comment:

A reviewer warited to know if the various radionuclides have different inherent mobili-
ties; whether the relative mobilities change with changing climatic conditions; and whether
these mobilities have peculiar implications for the final selection of the waste disposal
option {Letter Number: 171).

Response:

Various elements have different inharent mobilities. The relative mobilities probably
do not change with expected changing climatic conditions. Although & humid ciimate is not
expected, the principal difference with climate change (wetter) is the potential for more
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infilirating water with which to leach wastes and transport them to the accessible environ-
ment. Implications of mobilities are important in consideration of disposal options. For
example, radionuclides of short half 11ves and low mobility disposed of near surface would i
not reach the accessible environment; radionuclides of very Tong life (e.g., 2 million years)

disposed of near surface would reach the acc9551b1e environment eventua11y regardless of low

mobility.

A substantial amount of research, currently planned in part by the BWIP and by the Bar-
rier Development Program (Adams and Wing 1987}, will be necessary to resolve some questions
of the potential effects of climatic change on relative mobilities. Although Tittle is known
about the climate and biomass variability at Hanford, it is probably not credible that tha
Hanford climate will change to one of humid climate/vegetation if future climatic variability
estimated from past data and from Milankovitch models is valid. Rather, a similar vegetative

community with perhaps different ratios of similar species seems to be most 1ikely. In sich

a case, there probably would be no climatic effact on hydrogeochem1stry and hence on the rel-
ative mobilities of radionuclides.

3.5.2.2 Comment:

A reviewer-pointed out that the statement that unconfined aquifer sediments are well
weathered is unsubstantiated {Letter Number:' 243-EPA).

Response:

The statement has been removed from page 0.35.
3.5.2.3 Comment:

A reviewer asked for ciarification of the Richards equation and suggested that-the
assumption that the soil moisture profile will drain to equilibrium in a neg1igib}e time is
tenuous {Letter Number: 243-EPA).

Response:
 Equation 0.1 (Section 0.4.1.1) of the EIS is a reduced form of the Richards' equation as
described by Gardner {1958). Except where referenced, the remaining equatfons in this sec-
tion are related to soil data fitting as described by Campbell (1974). An. assumption .
implied, but not stated in this section, is that the waste will be beneath the barrier for
100 years before the assumed loss of active institutional control. This is the time ‘that
allows the equilibrium assumption to bé applied. "See also comment 4,2.43,

3.5.2.4 Comment :

Reviewers noted that only one geologic cross section (Figure 4.3} is presented, and that -
it is too generalized and exaggerated to present a proper perspective of the subsurface {Let-
ter Numbers: 215, 231, 234).

Response: _
Additional data are provided to assist the reader, including detailed cross sections - . é
through the 200 Areas (Tallman et al. 1979).
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3.5.2.5 Comment:

One reviewer felt that unsaturated fiow along the edge of and under the protective bar-
rier is not presently understood and that DOE needs to re-evaluate its approach to analyzing
this moisture movement. The reviewer questioned the redistribution of moisture present in
the soil when the barrier is placed and asked whether ft might migrate significantly down-
ward. The reviewer advocdted using the 5-cm/yr basis for making this judgment (Letter Num-
ber: 215). ' '

Response:

Appendix- O has been revised in response to these comments. New modeling techniques are
being developed that hold promise for analyzing these very difficult physical and mathemati-
cal problems involving moisture movement in large-scale, low-moisture, coarse-grained soils.
Redistribution of the moisture in soils of Tow moisture content, as will cccur beneath a bar-
rier, is a long-term transient problem also included in the modeling research.

Modeling
3.5.2.6 Comment:

Several reviewers commented on various aspects of the radionuciide transport modeling in
the draft EIS. The level of realism or conservatism of the models and assumptions or data
used as input to the models was the main thrust of most comments. There was concern that the
modals were simpiistic and did not account for all factors that could influence transport
such as geochemical conditions, kinetics of sorption-desorption, solubility and transverse
dispersion. Reviewers addressed what they regarded as fonconservative assumptions and data
input to the models--including boundary conditions, hydraulic conductivity, advective trans-
port, recharge rates, retardation factors, diffusion coefficients, release rates, and chemi-
cal compiexing with radionuclides--which point to the need to strengthen groundwater modeling
and analysis {Letter Numbers: 147, 171, 215, 217, 223, 231, 234, 239-NRC).

Response:

More conservative values could be chosen for some parameters used in the draft EIS.
However, where values could be supported by available data, they were used; where values
could not be supported by available data, conservative values were used. This recipe for

impact analysis is believed to lead to a bounding analysis which would provide impact esti-
mates not lTikely to be exceeded in actual practice.

Conservatism in terms of release and transport parameters used in the draft EIS is based
on an understanding of the waste chemistry, past operations practices, and contaminant mobil-
ity studies. Release and transport parameters {maximum contaminant concentrations and dis-

. tribution coefficients) utilized in the draft EIS are conservative, tonsidering the chemical

conditions of the waste form and the Hanford Site environmeht. To gain a more thorough
understanding of how maximum contaminant concentrations'and-distribution coefficients were
chosen for various waste forms, a brief review of the references utilized in the derivation
of these parameters is presented below. '
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Maximum contaminant concentrations used for release of radionuclides and certain hazard-
ous chemicals (except cadmium and fTuoride) in the draft EIS were taken from Schulz (1980).
The objective of the Schulz report was to identify radionuclide removal techniques for vari-
ous Hanford defense waste solutions and dissolved saltcake. The solutions and dissolved
saltcake samples were taken from some of the most hfghTy concentrated wastes at the Hanford
Site.

Since treatment of tanked wastes was prescribed for only the most highly radioactive
wastes contained in single- and doubie-shell tanks, these were the solutions Schulz chose for
his laboratory evaluation of radionuclide treatment techniques. Table 1 describes the char-
acteristics of the tanked wastes analyzed for Schulz. The characteristics listed in Table I
prbvide additional background on the relative potential hazard of tanked waste at the Hanford
Site. These characteristics were used to select a site for in situ disposal demonstration of
single-shell tanks. Only tanks containing wastes with no highly hazardous characteristics
were candidates for the in situ disposal demonstration project. This implies that fanks with
any of the four characteristics (high volume, high heat, high complexant, and high TRU) may

‘represent a potentially higher risk than tank wastes without these characteristics. Defini-

tions of each of these characteristics follow.

1. High-volume tanks contain wastes in excess of the amount necessary to exceed nomi-
nal tank capacity when the dome fi1l wmaterial is .added, '

2, High-heat tanks contain wastes that generate greater than 15,000 Btu/hr (4.4 kW).
" These wastes contain high fission_product inventories and, hence, represent maxi-
mum. activities for certain radionucliides,

3. High-complaexant tanks contain in excess of 0.1% by WEight organic carbon. "Tanks
with this characteristic are considered to contain radionuclides in their most
mobile form. ’

4, High-TRU tanks contain in excess of 100 curies of transuranic isotopes.

TABLE I. Characteristics of Tanked Wastes Analyzed by Schulz (1980)

Salt Cake Solutions

116-TX High volume
105-B High heat, high volume
105-5 No distinguishing characteristics
108-5 High heat, high complexant, high volume
109-5 High heat, high complexant, high volume
110-§ . .~ High heat, high complexant, high TRU, h1gh volume
102-5 High heat, high comp1exant
- 103-8 High voWume
Hanford Liquid Haste. Solutions
110-3 High heat, high complexant, high TRU, high volume
106-U No d1st1ngu1sh1ng characteristics
111-U No distinguishing characteristics
102-5 High volume .
118-TX High TRU
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A further review of Table I itlustrates that for the most part Schulz analyzed and
tested radionuclide removal techniques on wastes with high fission product inventories, high
transuranic tontents, and nigh compiexant concentfations to increase radionuclide mobility.
These tank wastes are considered to be among the worst-case chemical compositions. In the
draft EIS, the maximum concentration of each constituent analyzed by Schulz was used as the
release rate for all single-shell tanks. .Thus, overall release rates are considered to be
conservative. '

Past operations practices also need to be reviewed to put the issue of consarvat{sm into
proper perspective. . Over the past 40 years a variety of chemical processes have been used to
process irradiated nuclear fuel. A summary of these processes is given in ERDA-1538 (ERDA
1975) and DOE (1986a). Of particular interest are the chemical consumptien fnventories for
various plants given in Volume II, Appendix IL.1-F, of ERDA-1538. A review of the chemical
consumption data suggests that many of the complexants expected to mobilize radionuclides
were only used for the waste fractionation process at B Plant. Citric acid, ethylenediamine~
tetracetic acid (EDTA), and hydroxyethylenediaminetriacetic acid (HEDTA) were used at B Plant
in the processing of self-boiling wastes stored in single~shell tanks and current acid waste
from PUREX. ' '

The waste fractionation process was not used before 1968 and neither were these compliex-
ants. The complexants were used to process certain wastes produced earlier than 1968, but
not a large fraction of the wastes stored in single-shell tanks was reprocessad. Citric
acid, HEDTA, and EDTA are known to complex cobalt, strontium, and americium_(De1egard and
Gallagner 1983). These facts indicate that only a small fraction of the wastes containing
these complexants are stored in single-shell tanks and that only a few of the singla-shell

-tanks contain these complexants. This EIS assumes that every single-sheil tank inciudes

these complexants and thus inflates possible mobility calculations. Although other complex-
ants may be present in certain tank wastes, it is not expected that higher soiuble concentra-
tions of any radionuclide would exist than those assumed in the EIS.

Additional information about the REDOX process (DOE 1986a) suggests that most of the
organic carbon contained in single-shell tanks may be methyl isobutyl ketone from the solvent
extraction process. The REDOX process was used for fuels separation from 1951 to 1967. Most
of the Tiquid wastes generated at REDOX were highly radicactive and were stored in tanks (DOE
1986a). Single-shell tanks servicing the REDOX Piant have the letter designation S or SX.
Schulz (1980) analyzed eight tank wastes from tanks with the S or $X designation, and the
highest concentration- observed for each radionuclide in any tank was chosen to represent the
concentrations in all tanks. Review of past processes also. supports the contention that
release and transportation parameters used "in the draft EIS are conservative, because it can
be shown that many of the single-shell tanks contain few complexants as well as insoluble
sludges with lower release rates.
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3.5.2.7 Comment:.

One reviewer commented on transport and attenuation modeling, and requested that DOE
demonstrate that the simplified models and assumptions‘éré sufficiént]y realistic (or conser-
vative) to support the decisions to be made'using them. Noting that the draft EIS states
that DOE is developing new models, the reviewer advocated using the new models to evaluate
the accuracy of the simplistic models and ultimately incorporating the new models into future
impact assessment ca]cu]atipns (Letter Number: 239-NRC).

Response:

. Discussion of the medels and assumptions i1 this EIS was intended to provide the demon-
stration requested. The analysis that is presented. in the draft EIS was performed with the
bast available methodology and data. . When the advanced transport and attenuation models are
completed, they will be employed in the support of final disposal system designs and environ-

mental assessments as required.
3.5.2.8 Comment:

Reviewers noted that a version of the TRUST mpdel was used to attempt a simulation of
two-dimensional ground water flow in the vadose zone, but that the writers were apparently
unable to operate the model (Letter Numbers: 231, 234),

Response:

It is assumed that the comment refers to the model TRUNC, a version of TRUST. Scien-.
tists at PNL are experienced in operating the TRUNC code; however, application of the code to
the problem of soil moisture movement in coarse soil beneath a protective barrier proved
unsuccessful. The probTem involved in applying TRUNC to barriered soils arises from the
extremely dry soil regime of the Hanford Site, which requires a nonlinear model with fine
spatial resoluticn. A subsequent effort to apply the UNSATZ code to solve the transient
moisture movement problem was also inconclusive. Currently, the Hanford Defense Waste Tech-
nology program is funding the. development and testing of a multigrid code designed to solve
the steady-state and transient cases of moisture movément_beneath the protective barrier.

3.5.2.9 Comment:

Reviewers noted: 1} There are contradictory statements in Sections 0.4.3.2 and 0.4.3.5

as to how the TRANSS model accommodates the dispersion coefficient. 2) Because hydraulic
f1oﬁ velocities in the saturated zone are so high, they are relatively unimportant in the
overall analysis of contaminant travel time. The concern should not be with the process used
in calibrating the numerical model of the unconfined aquifer.  3) The weighting process for
depth zones and the range of average values used in the analysis is questionable. 4} How
does the use of more conservative retardation factors and diffusfon coefficients affect
travel.times, first arrival, and peak concentrations for the various release scenarios?
5) Was the actual TRANSS model used in the transport modeling? 6} Attempts should be made to
fncorporate transverse dispersion effects into the transport model, considering the possibilj
ity of this actually resulting in faster-than-anticipated contaminant transport rates (Letter
Numbers: 147, 217, 223, 243-EPA).
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Response:

The TRANSS code employs a convective-dispersive equation with the dispersion coef-

. ficient set to a local-scale value adjusted for .column Tength in the unsaturated

zone. The saturated zone dispersives transport mechanism is modeled by a distribu-
tion of velocities and not the standard second-order dispersion model, even though
the standard model i3 included.

The credibility of the overall analysis depends on ail companents of the system.
Reliance of the TRANSS transport model on travel time predictions of the VIT
groundwater code makes the calibration of VIT an important consideration. The
TRANSS model relies on a two-dimensional conceptual model of aquifer hydraulics
incorporated in the VIT code, TDiscrete depth zones are not employed in the analy-
sis of water flow or contaminant migration.

It was not clear what parameter was being discussed in reference to the “range of
average values." Consequently, information on hydrau]ic conductivity and travel
times is provided. The vertically averaged hydraulic conductivity values used in
the steady-state VT model of the unconfined aquifer range from 10 to ' '
10,000 ft/day. Travel time distributions used to simulate longitudinal dispersion
vary tremendously and depend on source location, recharge rate, and point of pub-
lic exposure {e.g., well or river). The shortest and longest water travel times
used in the draft EIS analysis are 16 years and 5350 years, respectiveiy, for
travel to the Columbia River from 200 Area sources. These values appear in dif-
ferent source/recharge scenarios. A typical range of travel times to the Columbia
River used for contaminant migration from the 200 East Area under a recharge con-
dition of 5 cm/yr is 16 to 24 years; under a 0.5-cm/yr recharge condition {assumed
to be representative of current climate conditions} the range is 230 to 550 years.

In general, the use of more conservative retardation factors and diffusion coeffi-
cients leads to shorter travel times, eariier first arrivals, and greater peak
concentrations for contaminants under investigation, The values of retardation
factors and diffusion coefficients used in the EIS were chosen to provide for a
bounding impact analysis; that is, more realistic factors and coefficients would
be less conservative.

The TRANSS model was recently documented and released (Simmons, Kincaid and
Reisenauer 1986).

Although transverse dispersion would not create faster longitudinal movement, its
effects should be included in thé transport analysis for completeness. However,
such a model reguires & tested and calibrated simulation code that can treat
three-dimensional dispersion processes that include a transverse component, More-
over, the appropriate field-scale dispersion parametric data that are required by
a .more advanced model are not currently available for the Hanford Site. Develop-
ment of this software and data is not deemed to be a high priority because the
assessment presented is conservative and thus meets the present needs of this EIS.
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3.5.2.10 Comment:

A reviewer asked how temperature-related dependencies have been addressed in the mod-
eling of radionculide transport from leaking tanks (Letter Number: 223).

Response:

TemperaturejreTated dependencies were not addressed in the modeling because solutions
that might migrate.from-a tank would rapidly reach ambient soil temperature,

3.5.2.11 Comment:

An analytical, 0ne—d1mens€pha1 transport model was used to simulate contaminant trans-
port through both -the unsaturated and saturated zones. The model is referred to as a
stochastic-convective model because it uses the dispersion term to simulate the random nature
of travel time estimates along streamiines of flow. Reviewers found this section of Appen=
dix 0 confusing, and suggested that an example calculation would aid in interpreting exactly
how the model was used (Letter Numbers: 231, 234),

Response:

The contention apparently is that the model is characterized' as stochastic-convective
"because it uses the dispersion term of the {advection dispersion) eq@ation to sihuiate the
random nature of travel time estimates ataong streamlines of flow." In fact the stochastic-
convective characterizdtion arises because of the opposite reasoning; the random nature of
travel time estimates is used to simulate the dispersion term. The theoretical-mathemattcal
model employed in the draft EIS is based on the knowledge that dispersion is a description of
the variation in solute arrival about the mean solute travel time. ~Thus, a diréct_estimate
of the dispersion mechanism is made when oné quantifies the randem nature of travel time,
Rather than make a single simulation of the transport pathway using a'sing1e, arbitrarily
defined dispersion coefficient, a suite'of advection-dominated simulations is made and then
integrated in the TRANSS code to provide the transport simulation. The suite of advection-
dominated simulations is selected to represent the travel-time distribution which character—
izes the random nature of advecting transpori.

Since publication of the draft EIS, the TRANSS code has been documented (Simmons,

Kincaid and Reisenauer 1986},
3.5.2.12 Comment:

Reviewers noted that a constant dispersion coefficient based on dispersibn through the
unsaturated zone is used in both the unsatﬂrated and saturated zones, but that nowhere in
Appendix 0 or Q is the method of calculating the.dispersion coafficient described {Letter
Numbers: 231, 234). '

Response:

The value of the dispersion coefficient used to simulate dispersion in the unsaturatad
zone was omitted in the draft EIS. The value of the dispersion coefficient ‘used for the’
unsaturated zone flow in the EIS was 0.82 m2/yr. In comparison to dispersion coefficients
that might be applied to the saturated zone, the unsaturated zone dispersion coefficient is
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relatively low. Its use throughout the travel pathway (i.e., unsaturated and saturated
zones) is required because an analytical model is employed which contains a diffusion-
dispersion {i.e., second-order partial derivative) term, To set the dispersion coefficient
to zero would violate constraints of the analytical solution. Thus, the relatively Tow vaiue
of the unsaturated zone dispersion coefficient is used throughout the simulation to 1} repre-
sent the dispersive mechanism in the unsaturated zone where travel-time variability is not
quantified and 2} enable an analytical solution to the stochastic-convective model.

3.5.2.13 Comment:

A reviewer asked for more discussion in the EIS regarding the establishment of a con-
stant dispersion coefficient over the entire flow system based on dispersion in the saturated
zone (Lettar Number: 213).

Response:

The problem with determining a dispersion coefficient for the unsaturated zone is the
lack of sufficient field-scale measurements in soils. A recent Titerature review of field-
scale physical solute transport processes by Waldrof (1985) concludes that it is reasonable
to assume that longitudinal dispersivity should increase with the scale of the experiment and
may depend upen other factors, i.e., soil type, soil heterogeneity, and moisture content.

" The report also states that because of the Tack of data it is not possible to recognize any
- dependency on these factors.

A study of unsaturated zone transport using Hanford soils and a number of different
tracer experiments in Jaboratory columns determined Peclet numbers te be in the range from 35
to 135 {Gee and Campbell 1980)., The laboratory data needed to be adjusted because of the
difference in scale. The dispersion coefficient used for the unsaturated zone flow in the
EIS was 0.82 m2/yr, which was calculated as follows assuming a Peclet number of 50 based on
data from the two references:

(a) (v} where v =L/t

dispersion coefficient De

Peclet number = L/a = 50
djspersivity a=10021L
length L = 64 m
time t = 100 years
then
Dé = 0.82 me/yr

The length and time values represent the column length and travel time in the vadose zone
used in the EIS for 5-cm/yr recharge.
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3.5.2.14 Comment:

Reviewers felt that field evidence is absent or does not support model bqundéry condi~
tion assumptions concerning head along river boundaries (lateral) and (2ero)'water.f1ux at an
(underiying) "impermeable" boundary. A reviewer requested a detailed explanation of calibra-
tion and transmissivity value calculations.

The reviewer felt that the understanding of h&drau]ic conductivity distributions shouid'
be ircreased "as rapidly as possible to allow calibration of the VTT model, and that confident
simulations of contaminant transport should wait until the VIT model is fully calibrated.

Another reviewer commented that Section 0.4.2 of the draft EIS discusses the travel time
resutts of the VIT code in terms of Tongitudinal dispefsion and transverse mixing. Disper-
sion and mixing have nothing to do with the calculation of average travel times (Letter Num-
bers: 215, 243-EPA). '

Response:

Analysis of measurements and data analysis from dozens of observaiion wells adjacent to
the Columbia River and numerous wells throughout the Hanford Site, as well as geohydrologic
studies made over the past 40 years, confirm that the Columbia River is the basaliné for the
unconfined groundwater system underlying the Hanford Site; i.e., groundwater flows toward and
into the Columbia River {Bierschenk 1959). There are times, when the stage of the river
increases rapidly, that the water table gradient fs locally reversed close to the river and
river water enters the aquifer (bank storage); but this is a short-term effect. The U.S.
Geological Survey Professional Paper #717 confirms this evaluation (Newcomb, Strand and Frank
1972}. The river elevations along the Site provide an excellent boundary for the model
because the sediments are permeable and groundwater elevations are higher than the river
everywhere on the Site. :

Based on potentiometric and stratigraphic considerations, it is‘conc1uded that the
unconfined groundwater system and the confined aguifers are not interconnected, except for a
small area north of the 200 Areas (see comments 3.5,3.14 and 3.5.3.16). The conditions where
Targe volumes of water can be interchanged between the two hydrologic systems through basalt
joints and fractures are not present on the Hanford Site. '

The reviewer provides no reference to support for the contention that dispersion can act
to increase transport rates over advective rates. The basic flow equations support DOE's
contention that, for saturated flow in permeable media under gradients normally encoqnteréd
in unconfined groundwater systems, longitudinal dispersion will not materially affect the
rate of movement of contaminants in the system. ’

Water flux at the lateral aquifer boundaries was determined using the hydraulic gradient
as measured in wells and the transmissivity daté available under past water table conditions.
During modeling, however, the future flux accumulated from an assumed upgradient area was
applied to the boundary, and the potential surface and transmissivity were permitted to
adjust iteratively to determine the new groundwater boundary elevation. The model was cali-
brated to the Site using a zero water flux across the underlying impermeable boundary. Head
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measurements in the confined and unconfined aquifers indicate the vertical flux. Most of the
measured aquifer property data used in the groundwaier model are discussed by Kipp et al,
(1972, update 19?5) and by Cearlock, Kipp, and Friedrichs (1975) referred tec in -Appendix 0,
The latest update to include new data occurred in 1982 (Eddy, Prater and Rieger 1983).

The numerical model (VTT code application) of fhe Hanford Sité unconfined groundwater
system has been calibrated and verified using comprehensive hydrologic field data collected
over & period of more than 35 years.' The model has been updated as new data on water Tevel
or transmissivity are collected from Hanford wells. The model is considered adequate to
generate flow fields for the transport model in the EI$ scenarios. While details of calibra-
tion and transmissivity could be discussed on an individual basis, to inciude them in the EIS
would result in unwarranted detail. '

Sections 0.4.3.1 through 0.4.3.6 give a detailed discussion of how the trahsport mode
operates and the role of the VIT-derived model in providing the flow field data. The point
that was being made on page 0.26 was out of place and has been moved to Section 0.4.3.2,

3.5.2.15 Comment:

One reviewer commented: “Section 0.4.2 discusses assumptions made for numerical analy-
sis of flow in the unconfined aguifer. While the assumptions Iisted on page 0.26 represent
great simp!ificaﬁion of actual physical conditions, one in particular appears significantly
non-conServative.. Vertical averaging of hydraulic conductivities could result in horizontal
travel times that are tooc long by an order of magnitude or more, if large variations in .
hydraulic conductivity are present. This averaging in effect ignores aquifer-scale longitu-
dinal dispersion, as is indicated at the bottom of page 0.26. A conservative approach for
travel time caiculation would use the large values of hydraulic conductivity observed. The
effect of this assumption is not large in the final analysis, howaver {Letter Number: 223},

Response:

Admittedly, faster and slower zones are theoretically averaged when one symbolically
integrates the vertical conductivity distributien. An explicit vertical integration of dis-
crete values is not done. Indeed, measures of discrete vertically distributed conductivity
are rarely if ever taken and do not exist for the unconfined aquifer underlying Hanford.
Field measured values of conductivity represent a vertically averaged quantity over the
screened interval of each particular well. The VIT modal of Hanford is calibrated to the
measured values ‘of hydraulic conductivity and hydraulic head. Formation thickness and effec-
tive porosity are also used in the VIT model caiibration. ' '

No specific range of hydraulic conductivities has been considered in the "vertical aver-
aging" of hydraulic conductivity. The vertical average is performed ﬁathematica]]y on the
three-dimensional equation rather than on a set of discrete, vertically distributed hydraulic
conductivity values. : ' o

3.5.2.16 Comment:

Comments were received.specifically concerning the unit hydraulic gradient model. One
reviewer felt that the use of this model requires estimating or determining three soil’
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parameters: the saturated mofsture content, saturated hydraulic conductivity, and "p" value,
the latter depending in turn on. the precise relationship between soil moisture content and
capillary water potential. These soil parameters (from references cited in the draft EIS)
would appear not to have been' characterized precisely,-éspecial]y considering hysteresis and
spatial variation among natural soils on the Hanford Site. The reviewer asked how the travel
times in the vadose zone were obtained. Another reviewer stated that procedure described to
estimate travel time in the vadose zone is not correct. A reviewer also pointed out that the
relationships assigned for the soil moisture characteristic curve and the unsaturated hydrau-
1ic conductivity curve are not properly referenced. They.are presented in a way that implies
that Equations (0.2) and (0.3) are absolute, universally accepted relationships similar to
Richards' equation (0.1). This 1s clearly not the case and their use in this analysis should
be justified (Letter Numbers: 215, 223),

Response:

The unit hydraulic grddient model for determining steady~state travel time in an unsatu-
rated soil is not limited to the use of a curve-fitting technique that determines a "b"
value. Any method that yields the relationships betweén_the curves of hydrau1ic conductiv-
ity, moisture content and pressure for a 071 can be used with Equations 0.1, 0.4, 0.8 and
0.9 to determine travel times. Soil parameters are well-determined for a very Vimited set of
locations. Hysteresis is a transient process, not accounted for in the long-term nature of
this EIS analysis,'and a phenomenon that is most important near the soil surface.and not in
the deeper profile. ' ' '

'The conténtion that a unit gradient cannet exist unless the soil moisture is uniform is-
incorrect, While it fs correct that the suction forces are greater than. the gravitational
force, the gradient of the hydraulic potential will be nearly unity. Moisture contents need
not be uniform. Since the water that passes through the waste form and eventually reaches

.the groundwafer is the transporting fluid, the surface infiltration, most of which is tran-

spired or evaporated, is not used. The water infiltrating (migrating} throuigh the soil zone
containing the waste {buried at depth) is considered to be the annual recharge.

Richards' equatioh adds neither conservatism nor nonconservatism to the calculation; it
represents the fundamental relationships among the forces that describe flqw of water {n '

unsaturated porous media.

While {t is correct that there may be a transient conditfon that transmits water at a
greater rate than in the steady-state system, most of the moisture pulse resulting from a
transient such as a l.3-cm/hr precipitation for one hour would be dampened in the first faw
meters of soil. Also, most of the moisture would be evaporated or tran5p1fed back to the
atmosphere. ' '

The moisture contents appearing in Section P.1.4, in Table P.3, were determined by cal-
culating the moisture contents of an equivalent uniform soil which could transmit 0.5-cm/yr
and S-cm/yr infiltration through the 64-m s0il profile in the time determined by the applica-
tion of the unit hydraulic'gradient.model to a layered soil profile made up of soils for:
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which data were avaiiabTe. Sample calculations for real soil profiles unrelated to waste
sites but on the Hanford Site can be found in Heller, Gee and Myers (1985},

In the absence of any detailed analyses of deep drainage in the unsaturated zone, it is
common to assume that unit gradient conditions (or near-unit gradient conditions) can exist
to cause recharge {Baver et al. 1972). Hence the analysis, while not detailed, is believed
to be reasonable for present purposes.

3.5.2.17 Comment:

The following comments were recefved specific to the diffusion-controlied release model:
1) The derivation of time to source depletion does not define the parameter My in Equa-
tion 0,15, 2) The DOE has unsuccessfully attempted to characterize moisture movement beneath
the protective barrier. This moisture movement is not understood and does not allow the OOE
to assume that advection transport is negligib1e under the protective barrier. Assuming
diffusion as the only alternative to transport overestimates the frave1 time. An examp]é
calculation rasults in a travel time from the waste to the edge of the barrier of 136,000
years. 3) An assumption is made that there will be a linear éoncentration profile throughout
the diffusion zone, Diffusion-controlled profiles will be concave and not Tinear in this
region. The approach to modeling diffusion in this section is questioned since there are
analytical solutions to the one-dimensional diffusion equation that include source decay and
contaminant decay, as would be more appropriate. The diffusion coefficients used (Appen-
dix P} are in some cases not conservative. 4} How would a more realistic model of transport
in the diffusion centrolled zone affect travel times and concentrations? (Letter Numbers :
215, 223).

Response:

1} The definition of M0 was inadvertently omitted from Appendix O and has been added to
the final EIS {Section 0.4.1.3}. The advection of moisture beneath a protective barrier and
the possible moisture movement through a barrier are heing studied .in the Barrier Deve1ppment
Program (Adams and Wing 1987},

2} In the second part of the comment, the DOE could not follow the Tine of reasoning

that results in 136,000 yr. However, if one starts with Equation 0.14; (Appendix 0) and sub-

stitutes in 8B = Dp, then

T = RL29/4Dp

Substituting Dp from Equation (0.21), the time; T, of first arrival is then

T = RL20/4(DOa exp(b9))

where a = 0,005
b = 10
e = 0.078 (or 7.8%)
L =10 m
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D, = 1 cn/day  (from Table P.3)
R=1 (from Table Q.9).

The time of first arrival is 1.79 x 10° days, about 5000 years.

3) If diffusion dominates transport beneath the protective barrier and one cansiders the
three-dimensional vadose zone, then a concave steady-state profile will develop. The quasi-
steady-state linear concentration profile model was adopted because of the need to model a
finite domain, decaying source boundary condition, and zero concentration effluent boundary
condition. This model provides only an approximation to contamination migration beneath a
barrier; a research plan has been impiemented to improve the realism of models depicting
moisture movement and solute transport beneath the protective barrier system.

The conceptual model of the brotectiVe barrief system acknowledges that the barrier may
not operate perfectly through the period of interest. For example, 100-year or 1000-year
precipitation events will probably result in some net infiltration. However, the overatl
infiltration rate through the barrier would have a very low anniial average value; perhaps on
the order of 0.1 cm/yr or lower. (The effects of 0.1 cm/yr average annual recharge in a
water climate can be estimated by doubling the impacts associated with the functional barrier
failure scenario.} The conceptual moddl implies equally important advection and diffusion
processes. »

4} How a more realistic model of transport in the diffusion-controlled zone would affect
predicted travel times and concentrations can only be determined by developing and executing
the more realistic model of transport beneath a protective barrier. The necessary research

program has been initiated.
3.5.2.18 Comment:

A reviewer noted that the draft EIS (Section 0.4, p. 0.16} states that the results of
running numerical models generate the conceptual model of a site. This seems to be fundamen-
tally backwards. The model is set up based on the modeler's conceptual idea of the flow
field. The resuits should confirm the conceptual model, not create it (Letter Number: 215},

Response:

The conceptual models are used to formulate the numerical modes and codes. However, the
discussion referred to is meant to indicate that both the numerical and conceptual models are
improved through the iterative calibration procedure. The text has been revised to clarify
this point.

3,5.2.19 Comment:

A reviewer noted that the draft EIS (Vol. II, p. xxxvii) states that transmissivity vai-
ues were "adjusted through model calibration to reproduce the water table under transient

modeling conditions.”. The reviewer feels that the term “"transient modeling conditions" is
ambiguous, because an aguifer cannot be under any kind of "modeling conditions" {Letter Num-

ber: 215).
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Response:
The referenced text has been revised to clarify this point.

3.5.2.20 Comment:

A reviewer noted apparently conflicting statements (pp. 0.2 and 0.28) regarding the cal-
ibration/validation of models (Letter Number: 223).

Response:

The statement from page 0.2 refers to the groundwater model of the unconfined aquifer.
Page 0.2 has been revised for clarification, The statement from page 0.28 refers to the con-
taminant transport model. These are two distinctly different modeling capabilities.

The “relatively good understanding of the behavior of various contaminants in this zane®
refers to the knowledge of conservative contaminant migration, e.g., tritium and nitrate in

. the unconfined aquifer, ‘“Behavior" of these contaminants relates to the fact that they move

with the water in the aguifer. The travel times of the contaminants in the unconfined aqui-
fer have shown that an effective porosity of 0.1 should be used in the groundwater model.

The statements on page 0.28, which ndicate that the calibration and uitimatzly the val-
idation of the transport model are Timited to the confidence in the travel time diStribution,
are trua. Rigorous validation of all travel iimes predicted by-the groundwater code has not
baan completed, because the groundwater code is calibrated primarily to observed heads, not
travel time. Knowledge from aquifer monitoring bears directly on estimates of travel time
and hence indirectly on estimates of contaminant movement. In any case, to the extent that

_ the groundwater model has been calibrated, it will provide a minimum travel time for any con-

stituent. Until the transport model and its Tongitudinal dispersion submodel are calibrated
to contaminant plume data, the transport model cannot be considered calibrated. Data needed
for this calibration are not yet available.

3.5.2.21 Comment:

Several reviewers recognized a potential for existing groundwater contamination or moni-
toring data to be used in upgrading the Hanford Site geonydraulic modeling. One reviewer
noted that 40 years of monitoring data s an excellent data base compared to most hydrogeo-
Togical data bases and affords an opportunity to refine and bound the modeling effort.
Another reviewer asked for an explanation of why data are insufficient to calibrate an
advection-diffusion model and suggested that a detailed inventory of what types of data are
available should have been in the draft EIS {Letter Numbers: 215, 239-NRC, 243-EPA).

Response:
To the extent practicable, the DOE has used, and continues to use, the available moni-
toring data to develop the modeling of the unsaturated groundwater, However, successful use .

of monitoring data for contaminant transport model development requires expifcit knowledge of
source-term lccation and migration paths for specific radionuclides found in the environment.
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Typically, monitoring data reflect a superposition of migration from several sources, which
Timits the usefulness of these data for this purpose. To the extent practicable, the date
have been considered in the EIS modeling effort.

Section 0.4.3.1 discusses data requirements and current modeling limitations. In addi- :

- tion to the data listed, a detailed characterization of releases from sources would be

needed. These data have not been developed;
3.5.2.22 Comment:

Regarding Volume 2, p. xxxv, a reviewer stated it is highly doubtful that the statement
"Hanford sediments are negatively charged" is all-encompassing (Lettar Number: 215},

RESEOHSE:

The EIS has been revised to clarify the statement.

3.5.2.23 Comment:

Reviewers pointed out a need for additional site-specﬁfic geohydroiogical and geochemi-
cal data and other research data to reduce the number and significance of uncertainties and
assumptions and to develop .or validate/calibrate hydrologic models. used in the draft EIS
assessments (Letter Numbers: 215, 239-NRC, 243-EPA). '

Response:

Programs are preéehtiy under way at the Hanford Site which address the issues related to
the geochemical and geonydro]og1ca1 environment as they influence the release and transport
of radionuclides and hazardous chemicals. The DOE's intent, to perform add1t1ona1 develop-
ment and evaluation work before the implementation of disposal of wastes covgred under this

EIS, is reflected in the preferred alternative.

3.5.2.24 Comment:

One reviewer questioned the utility of any approach to model a site-specific process in
the subsurface, when parameters selected represent régional {macro-scale) processas. Uncer-
tainties increase for models which use macro-scale factors to evaluate local processes, such
as contaminant transport. The reviewer noted evidence of the highly porous nature of surfi-
cial sediments at Hanford and further contended that there is evidence of contaminant migra-
tion at locations within the facility where migfation should not be occurring (Letter

Number: 243),

Rasponse:

The best data available were used to develop the impacts via groufidwater; some were of
necessity representative of coverall conditions on the 200 Areas plateau. Although the lack
of detailed data on soil characteristics in the vadose zone beneath each of the wastes sites
detracts from the prec.saon of estimates of travel time through the vadose zone Trom the
waste to groundwater travel time in the vadose zone can be of 19ttle consequence in terms of
impacts in the long-term. For most radionuclides of interest in this EIS, the half-lives are
very long compared with the travel time in the vadose zone. Thus, they are 1ikely to reach
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groundwater without significant decay sometime in the 10,000-year time period, even if move-
ment is retarded to some degree. As a consequence, additional precision in parameters fs
probably unnecessary from this standpoint.

For nuclides 1ike strontium-90 and cesium-137 transport and retardation could be more
important, however travel time needs to be only about 600 years from waste form to the envi-
ronment for these nuclides to have decayed to insignificant levels. Impacts on individuals
depand on the rate of arrival of radionuclides (concentrations of radionuclides in drinking
water) to the user. The rate of arrival is governad, for the most part, by the release rate
of the radicnuclides from the waste form.

Travel Time/Retardation

3.5.2.25 Comment:

A reviewer pointed out a contradiction of an introductory statement in. Appendix O which
states that there is relatively good understanding of contaminant behavior in the saturated
zone, while it is repeatedly stated in the remainder of the appendix that characterizatién of
the hydraulic properties 6f_unsaturated sofls and of chemical retardation factors is inade-
quate to permit credible numerical simulation (Letter Mumber: 223).

Response:

Appendix O has been revised to correct the apparent contradiction. Knowledge of contam-
inant behavior in the saturated zone is largely based on nonretarded chemical or radionuclide
species, e.g., nitrate ion or tritium. Because of this, knowledge of contaminant behavior

" does not necessarily imply a knowledge of chemical retardatien for all radionuclides of

interest. The existing data on contaminant concentrations in wells at Hanford provide rela-
tively good qualitative uhderstanding of contaminant behavior in terms of transport of nonre-
tarded species in the unconfined aquifer. Mode!ing of the contaminant plume to-establish a
calibrated model and quantitative understanding of transport in the saturated zone has only
recently been initiated.

3.5.2.26 - Comment:

A reviewer commented that one of the most important factors is the speed at which
groundwater travels through rock. Groundwater travels relatively quickly through basalt,
which is the rock found beneath the Hanford Site {Lstter MNumber: 155), '

Response:

Groundwater travel time in basalt is not a factor in the EIS impact assessments.
Defense wastes that are disposed of in the geologic repository {(whether it be on or off site):
were assumed tec meet the requirements of 40 CFR 191, and therefore no contaminant transpbrt
analysis was required for these wastes. Impact calculations do consider potential transpbrt
of wastes disposed of in-place of'near-surface under the EIS alternatives, as they may be
subject to transport by unconfined groundwater 1in unconsolidated sediments overlying basaTté.
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3.5.2.27 Comment:

Based on models described in Appendix 0, travel times through the unsaturated zone are
much larger than travel times through the saturated zone. Reviewers felt that very little
information is given on exatt]y how these computations were performed and the-assumptions
that were made {Letter Numbers: 231, 234),

Response:

Flow rates are much slower in the unsaturated zone; under unsaturated flow conditions,
hydraulic .conductivity is orders of magnitude Tess than for the saturated system, In addi-
tion, the potentials or driving forces are lower in the unsaturated zone. The readar is
referred to Appendix 0 for a more detailed technical treatment.

3.5,2.28  -Comment :

Reviewers expressed concern that the lack of geochemical data may have hecessitated the
use of too many assumptions in the release and fransport analysis. Of particular concern are
the assumptions of instantaneous equilibrium and reversibility for retardation taicu]ations
and the assumption of spatial and temporal invariability of the “chemical environment.® £ol-

lection of more geochemical data was recommended. One reviewer cited an example of reactions

between calcite, dolomite, and groundwater that indicated that carbon-14 had not reached
equilibrium in all three of these media over the past 10,000 years (Letter Numbers: 215,
243-EPA).

Response:

Chemical equilibrium is reached when the rate of the forward and reverse reactions of a
chemical egquatien are equivalent. Isotopic egquilibrium is defined as the condition where the
isotopes of any element are in the same ratio thrcdghout a ¢losed chemical system.. In the
case of the reviewer's example, the isotopic ratio of carbon-14 to both carbon-12 and
carbon-14 is different for the three media, These isotopic ratios have no infiuence on the
assumption of chemical equilibrium, because chemical equilibrium cccurs independently of iso-
topic equilibrium. Isotopic equilibrium is not considered as a retardation mechanism for any
radionuclide n this EIS and surely would not occur in the short-term laboratory studies used

to develop radionuclide transport parameters.

Instantaneous equilibrium and reversibility for retardation calculations are not always
conservative when reaction kinetics inhibit so1ubi1ity and sorption behavior; however, for
the HDW-EIS, sorption parameters were derived from laboratory experiments with extremely
short reaction times in comparison to the geologic environment, Radionuclide sorption exper-

iments were designed for short contact times (less than 30 days). Sorptian studies were per-

formed with a 7-day contact time (Delegard and Barney 1983}. If kinetic reactions are an
important aspect of radionuclide retardation, it is clear that such reactions are not Tikely
te occur in the short-duration laboratory experiments. 'Longer contact times similar to those
expected in the geoéhemiéa1 environment would allow chemical reaciions to proceed toward com-
pietion. As mentioned in Appendix O {p 0.7}, radionuclide retardation mechanisms such as
chemical precipitation, chemical substitution of one element for another in a solid phase,
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and exchange of stable isotopes in the geochemical system for radicactive isotopes in the
waste Teachates and affected environment are long-term chemical processes that could further
reduce the mobility of radionuclides. These chemical processes probably did not reach equi-
Tibrium in the 7-day Taboratory contact pericd, and therefore the distribution coefficients
derived from such experiments are conservative when compéred to the hundreds to thousands of
years travel times in the subsurface envirconment at the Hanferd Site.

Programs presently under way at the Hanford Site are addressing issues related to the
“chemical environment and its influence on the release and transport of radionuciides and
hazardous chemicals." These programs address each aspect of the chemical environment
including waste form studies, unsaturated zone research, groundwater investigaticns, and
release and transport fechnology development. In addition, the Hanford Site Performance
Assessment Program addresses the technology development aspects of the release and transport
analysis. Together, these programs will provide much of the geochemical information required
to perform a more representative assessment of the “chemical environment" at Hanford.

3.5.2.29 Comment:

A reviewer pointed o&t that the statement of “"good correlation" between actual and pre-
dicted travel time in the unconfined aquifer {p. xxxvii) should be supported by some quanti-
tative validation (Letter Number: 215},

Response:

Modeling results (Friedrichs 1977} predict that the tritium plume from the PUREX plant
will start reaching the Columbia River in about 25 to 30 years and will dissipate in more
than 180 years, The peak activity is expected in more than 30 years. Groundwater monitoring
(Eddy and Wilber 1981) detected the first tritium activity {from PUREX waste disposal sites
to a well near the Columbia River) in 1980, 25 years after PUREX startup. The peak of the
plume has not been detected as of 1985, a 30-year travel time, o '

3.5.2.30 Comment:

A reviewer noted that the radionuciide travel time analysis incorporates assumpticns
described eariier in the draft EIS and,'as a result, the quantitative transport assessments
tabulated in Appendix Q compound the errors and uncertainties discussed for appendices M, 0,
and P; the net effect is that these .results are nonconservative. The most significant of
these errors or uncertainties_inc]udes.the development of offsite irrigation scenarios and
the omission of these in the transport analysis. Also, the reviewer noted sevaral new errors
or uncertainties in Appendix Q. The reviewer asked the following questions:

1} In view of a number of factors indicating much smaller possible vadose-zene thick-
nesses in the 200 West Araa, why was 64 m used in all calculations of unsaturated
zone travel times for the disposal sites in all 200 Areas?

2) Section Q.4 of the draft EIS {aquifer modeling} discusses the simulated steady-
state configuration of the water table corresponding to the scenarios for
0.5-cmfyr and 5-cm/yr infiltration (recharge). The modeling implies that with
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0.5 cm/yr recharge, the water table drops to néar its pristine (pre-1945) condi-
tion, while 5-cm/yr recharge causes the water table to rise above its present
level. '

a) To what extent did these simu!ationé use actual measured aquifer properties?

b) The simuiated 1983 water table (Figure Q.3) differs from the water table
‘observed in the fall of 1982, as the latter is depicted on Figure 4,8, - To
what extent were attempts made to calibrate simulations of the O.5-cm/yr and
5-cm/yr recharge scenarios against pre-1945 and later water level data?

3) Section Q.7 of the draft EIS computes vadose zone travel times in the 300 -Area TRU
burial grounds at 14 and 114 yvears for récharges of 5.0 and 0.5 cm/yr, respec-
tively. According to the unit hydraulic gradient wmodel {Appendix 0}, these values
imply average soil moisture contents of 8.75% and 7.125%, respectively, for
recharges of 5.0 and 0.5 cm/yr, versus 6.4% and 7.8% assumed in Appendix P for the
200 Areas. A finer-textured soil is implied for the 300 Area, Is this supported
by acfual soil moisture characterization?

4) What is the DOE's estimate of the probability of occurrence of the offsite frriga-
tion scenario discussed in Section Q.87

5) The two offsite irrigation scenarios developed in Section Q.8 describe offsite
land areas that are or may be irrigated in the future. Do historic soil surveys
indicate significant agricultural potential of any other areas tributary to or
overlying the unconfined aquifer modeled in the draft EIS?

6) Irrigation losses to the groundwater table of 10% and 20% are used in Section Q.8
of the draft EIS to analyze water table effects of future irrigation. These fig-
ures appear nonconservative in relation to average deep percolation rates. Proba-
bly only trickle systems or intensively managed sprinkler systems could attain
these rates in the relatively sandy scils of the Hanford region. Would the cépi-
tal and operatidna1 costs for such systems, compared to the incremental costs of

‘pumping additional water from the basalt aquifer and/or Columbia River, justify
such Tow, deep, percoiation rates?

7) What specifically is the quantitative effect of the irrigation scenarios presented
in Section Q.8 on contaminant travel times from the 200 Areas?

8) Deep percolation losses of 20% {or greater) in combination with irrigation of all
potentially 1rrigab1é land would appear to represent a reasonable, but more con-
servative ‘irrigation scenario than those presenited in Section Q.8. What are the
minimum and average vadose zone thicknesses and the maximum rise in water table
beneath the 200 Area tank bottoms that would result from this more conservative

‘scenario?
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9) Have the reduced contaminant travel times due to water table rises associated with
offsite irrigation been incorporated in the overall analyses of‘1ong—term perform-
ance of waste disposé1 systems or to probability and conseguence of radionuclide
release and transport after disposal? If not, why not? (Letter Number: 223).

Response:

The following responses are listed in sequence to correspond with the reviewer's
questions. '

1) The travel times were originally calculated for the 200 East Area soil profiles,
in which the 64 m depth represented a conservative estimate. At tha time the
draft £Is was prepared there ware insufficient 3611 data from 200 West Area wells
to calcuiate travel times in the unsaturated zone from the primary waste sites.
This was expressed in the last paragraph of Section Q.3. Since that time soil
data have been accumulated for a well profile near the TY Tank Farm. The present
depth to the groundwater is approximately 47 m at that one site. For a 5.0 cm/yr

iy infiltration flux, the travel time is estimated to be 155 years. On the average,

200 West soils are finer and have higher moisture contents than are soils in

€ 200 East. "Vadose zone thickness would have to be reduced to less than about 30 m
T in the 200 West Area for the trave! time to drop below the 100-year travel time

§ - used for the caiculations. Thus, results using the 64-m depth and 100-year travel
&> time will be conservative. ’
(5 2a) Most of the measured aguifer property data usad in the groundwater madel are dis-
o . cussed in the references, Kipp et al, (1976) and Cearlock, Kipp, and Friedrichs
P, {1975), contained in Appendix 0. The latest update to include new data occurred

n in 1982 {Eddy, Prater and Rieger 1983).

o b) No attempts were made to match a 1945 water table condition with the model,
winpn because 1ittle data are available except'in old, unsurveyed farm wells in the area
po of the former town sites of White BIuffs and Hanford. The water table maps that
o exist are subject to question.
T

o 3} The differences in misture content discussed in this question are due to roundoff
of depth-to-groundwater numbers used in the calculations. If the correct depth of
9 mis used, the moisture contents can be calculated. Because the bottoms of the
old trenches are not accurately known and because of bank starage caused by river
fluctuations, a minimum vadose zone thickness was used.

4) The probability of offsite irrigation has not been estimated. The analysis per-~
formed and described in Appendix Q assesses ‘the impact if irrigation occurs,

5} The only soil surVey of the Hanford Site was conducted by Hajek (1966). Most of
the soils were found to be Class IV, indicating there were severe permanent 1limi-
tations for permanent cropland use.

6) Present irrigation practices are undergoing re-evaluation to reduce energy costs
and water usage. Projections beyond the decade are speculative.
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7) The effect of irrigation on travel times has not been calculated. However, travel
times in the unconfined aquifer are small compared to those in the vadose zone for
the disposal alternatives and hence would not affect the estimated impacts.

8) It is not known what all “potentially irrigable land" ‘means, since severe limita-
tions due to soil type exist for much of the Hanford Site. However, given suffi-
cient cheap power and economic incentive, a Targe part of the Site could be
farmed. This scenario has not been analyzed,

9) Changes in groundwater level associated with upgradient-offsite irrigation were
estimated and presented in Appendix Q; the probability and conseqguences of such
irrigation have not been quantified. Qualitatively, the probability is Tow for
such irrigation because the volume of groundwatér available from the unconfined
aquifer would necessitate pumping irrigation water from the deep inter-basalt
aquifers or the Columbia River. Because surface streams would form at the edges
of the higher plateau and provide an avenue for water table drainage, the wastes
would remain in the unsaturated zone. Contaminant travel times through the vadose
zone, other factors held constant, would be expected to decrease. Pathways in the
unconfined aquifer would be expected to change as well. Additional analysis was
not considered necessary for further discriminating amdng the alternatives. See

also Appendix Q.
3.5.2.31 Comment:

One reviewer stated that the contaminant transport assessment calculations do not
account for all factors that can influence contaminant retardation such as variable geochemi-
cal conditions due to spatial variation in groundwater or soil chemistry. The DOE should
examine the impact of changing geochemical cenditions on contaminant retardation and assess
the effect of those geochemical processes not accounted for by their current methodology.
Other reviewers stated that the EIS was "purely speculative® in discussing the effect of nat-
ural and chemical mechanisms on the travel time and contaminant concentrations. A reviewer
inquired why, if the processes are so effective (at delaying travel times), current éontami—
nant plumes are entering the Columbia from the 200 Areas in less than 40 years (Letter Num-
bers: 155, 215, 239-NRC). '

Response:

The shortcomings of the current models and assumpticns have been addressed in this EIS
along with more comprehensive models, which are being developed at the Hanford Site. Inves-
tigations over the past 35 years show conclusively that the subsurface geologic media act as
é chromatographic column to remove or decrease the concentration of reactive ions (such as
plutonium, strontium or cesium} in Tiguid wastes disposed of to the ground., The reactive
materials are found in measurable amounts {in the ground and groundwater) only in the immedi-
ate vicinity of the disposal sites (Price et al. 1979; Rhodes 1957; Routson, Barney and Seil
1978; Routson, Barney and Smith 1980; Routson et al, 1981; Brown et al. 1979; Haney 1959;
Kasper 198lb, 1982; Kasper et al. 1979; Price and Ames 1975; Raymond and McGhan 1967; Smith
1980, 1981; and Yan Luik and Smith 1982). '
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The conservative (nonreactive) fons and elements {such as tritium, nitrate, iodine, and
technetium) move to the water table along with the groundwater without beiﬁg significantly
retarded. However, the contaminants in the aguifer are reduced in concentration by hydrody-
namic dilution and dispersion (See Appendix 0 references Simmons 1981, 1982; Appendix V ref-

-erence Ciine, Rieger and Raymond 1985),

Some contaminants have reached the Columbia River in very short times because of the
infiltration of Hanford process water at about 5000 cm/yr. This is contrasted to the
expected normal recharge of vegetated sites of about 0.5 cm/fyr.

3.5.2.32 Comment:

One reviewer suggested that dispersion can act to result in contaminant transport rates
that are faster than advective rates (Letter Number: 243-EPA).

Response:

Calculated results from basic flow equations do not support this statement, For satu-
rated flow in pefmeab!e media under gradients normally encountered in unconfined groundwater
systems, longitudinal dispersion will not materially affect the rate of movement of nonsorbed
or retarded contaminants in the system. '

13,5.2.33 Comment:

Reviewers pointed out that there is no information to suppert the statement (p. 4.21) 1in
the draft EIS that contamination now existing in the unconfined aquifer 1s expected to decay
or dissipate before occurrence of any waste-related contamination from the proposed alterna-
tives. Other reviewers asked for assessment of the impacts of additional contaminants
attributable to past disposal in cribs, trenches, and injection wells (Letter Numbers: 215,
243-EPA),

Response:

The statement referred only to tritium and nitrate, which are readily transported by
water, rather than the all-inclusive "present contamination.” The intuitive nature of the
statement has been clarified. Additional consideration of the potential impacts of existing
groundwater contamination is provided in the revised cumulative impacts sectfon {Sec-
tion 5.1.4).

3.5.2.34 Comment:

Regarding Appendix 0O, a reviewer commented that more information on paleogeomdrphology
at Hanford would improve the understanding of flow and transport in the unconfined aquifer
system. The reviewer provided information from a 1962 document which addressed the appar-
ently rapid dispersal of tritium in the unconfined aguifer system at Hanford (Letter Number:
239-NRC).
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Reégonse:

One of the specific purposes of dr1111ng more than 1900 wells on the Hanford Site was to
define the geomorphology and character1st1cs of the subsurface geohydrologic units (see the
numerous geologic and hydrologic references in Chapter 4 and Appendices 0 and Q).

The reviewer is correct in the observation that there are channels incised in the
Ringold Formation, and that these channels are filled with Hanford Formation deposits. - In
some Tocations, the unconfined water table occurs above the bottom of the channels. This
accounts for the more rapid movement of groundwater (and associated conservative contami-
nants) southerly and easterly from the 200 East Area toward the {olumbia River. The Tocation
and characteristics of the higher-permeability materials are taken into account in both
groundwater monitoring activities and ‘in the numerical model of the unconfined aquifer.

3.5.2.35 Comment:

A reviewer noted thdt DOE does not show that the Delegard and Barney (1983) Ky values
are directly applicable to the transport and attenuation models in the draft £IS. Another
reviewer commented that the draft EIS states that conservative values of Kq have been used
whenever a range exists, and asked that these ranges be listed in the text or at least refer-
enced in the document so that the degree of conservatism can be evaluated. Another reviewer
noted that the K, values in the Delegard and Barney study were predicted values from quad-
ratic expressions generated by a factor analysis of different solutions. The values are
quite variable (Letter Numbers: 215, 223, 239-NRC). '

Response:

Distribution coefficients used in the draft EIS were taken from contaminant mobitity
studies performed at the Hanford Site. These laboratcry experiments {Rai, Serne and Moore
1980, 1981; Delegard and Barney 1983) were performed to simulate a particular chemical sys-
tems The two studies by Rai and colleagues were used to describe the mobility of americium
and plutonium in dilute groundwater conditions. Delegard and Barney performed laboratory
experiments to describe the mobility of radionuclides in the presence of hiéhly alkaline.tank
wastes ard high complexant concentrations. Distribution coefficients used for various waste
forms fn the draft EIS are consistent with the chemical conditions expected for-radidnuc]ide
and hazardous chemical release from each waste form. A third reference for the cesium dis-
tribution coefficient, Routson et al. (1981), was inadvertently omitted from the draft EIS
reference Tlist.

Tables II and IIl are composites of Tables 1 and 10 from the Leiegard and Barney (1983)
report. These tables illustrate the chemical compositions of the solutions used in-the dis-
tribution coefficient experiments performed by Delegard and Barney. The four solutlon compo-
sitions are an extremely conservative representation of any Tiquid waste leached or of
reteases from a Hanford waste form. Information in Tables 1! and III supports DOE's ccnten-
tjon for conservatism for strontium, neptunium, plutonium and americium in ‘all waste forms,
because even the compositions of the solutions portrayed in the draft EIS as being dilute and
noncompiexed are assigned Ky values for solutions that have high Tonic strength and contain
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TABLE II. Compositfon of Hanford Sorption Test Solutions

Component Concentration, M
NaNOg - 1
Na2504 0,005
HF 0,005
Hydroxyacetic acid 0.05
Citric acid 0.015%

TABLE III. Variable Components in Hanford Test Solutions from DeTegard and
Barney (1983) .

Concentration, M

Dilute Dilute - Concentrated Concentrated
Component Noncomplexed Complexed Noncomplexed Complexed
Na : 3.8 3.8 ' 5.8 5.8
- NaOH - 1.0 1.0 4.0 4.0

s NaA1Qy g 0 0.5 0.5
HEDTA 0 0.1 - 0 0.1

€ud EDTA 0 ; 0.05 0 0.05

g

significant complexant concentrations, The "dilute" waste solution used for the Delegard and
Barney experiments has an jonic strength of greater than 3.8 M. The actual Hanford ground-
oo water ionic'strength i3 less than 0.10 M. Thus, to consider 3.8 M laboratory so]utioné as
dilute is to make a very conservative assumption. In addition, the noncoﬁp]exed waste
streams tested contained 0.05 M hydroxyacetic acid and 0,012 M citric acid. These constitu-

Py, ents were found to complex certain radionuclides {Delegard and Gallagher 1983) and so even
the noncomplex distribution coefficients values used in the draft EIS were produced with sim-
ulated waste solutions containing 0.065 M complexing agent. In addition, the dilute and con-

it _centrated complexed solution types both contain 0.215 M organic complexant. In all cases the

s chemical conditions simulated by Delegard and Barney are consistent with thé_most mobile

chemical conditions probable on the Hanford Site; thus; the Kd values found in Delegard and

Barney can be considered conservative compared to probable values for the specific scenario

addressed in the EIS.- ' '

3.5.2.36 Comment:

A reviewer stated that the accuracy of the K; values measured by Delegard and Barney
(1983) are in question because, for example, they did.not account for container wall adsorp-
tion in their experiments (Letter Number: 223).

Response: .

The reviewer may have overiooked the fact that these experiments were perfurmed,after
solubitity studies using the same radionuclides and similar soTution compositions in,identi}
cal containers (polyethylene), The solubility studies were performed to fest for container
sorption and to 1imit the contribution of chemical precipitation during the experiment. In
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addition, Delegard and Barney -(1983) pretreated the sediment and container with the test
solution before introducing the radionuclide. These experimental practices all serve to
limit the potential for container sorption.

3.5.2.37 Comment:

A reviewer posed several questions/cemments related to the conservatism of the analyses
of release rates: 1) given the nonconservative approach in choosing molecular diffusion
coefficients and Ky values, how choosing more conservative values would affect the release
and transport scenarips; 2) the effect of the use of the relative errors of the Kg values
{statistical uncertainty) shown by Delegard and Barney [1983) on the results of the release
and transport modeling; 3) incorrect quotation of the Kq values taken from Routson et al.
(1981); 4) the effect of variations in reliability of the anajytica] techniques used in
determining the K; values; 5) the basis for the assumption that complexing solutions would
lose complexing ability and would break down and release bound radionuclides; 6) the reason
for the assumption that TRU wastes are uncomplexed sotutions {the reviewer felt that the
references suggest that the TRYU wastes are complexed solutions); 7) why samarium is assumed

&3 to behave chemically similarly to americium (Letter Number: 223).
A Response:
o S 1} The DOE believes that the draft EIS approach is conservative. The use of Tower K,
e vatues could indicate earlier arrival times and higher concentrations.
-~ 2) The type of statistical analysis suggested here will be required to show compli-
T ance with 40 CFR 191, See Appendix S for an example of this type of analysis
kva (variations on Kq values).
ey, 3) The Kq attributed to Routson et al. (1981} is misstated. Only one distribution

' coefficient (Kd) listed in Tables P.6,-P.25, and P.27 is from a Routson report.
it

The K4 for cesium was extracted from Table 26 of Routson et. al. (1981).
4) The degree of conservatism or nonconservatism might be affected.

5} Some initfal experiments, performed to determine degradation products formed from

¥ the oxidative decomposition of HEDTA, EDTA, and citrate, suggest that. further deg—'
' radation of organic compiexants in high-level and tank wastes is likely to occur.
The EIS analysis takes no credit for complexant degradation. The net effect is
that EIS travel times are shorter, concentrations higher, and doses higher than
would b: the case if the complexants were to break down.

6} The TRU wastes discussad in the draft EIS were segregated into four major groups
(see Table P.13}. Only one group of these sites received liquids; these sites are
described as TRU-contaminated soil sites (see Table A.9). Information about the
complexant content of wastes disposed of to many of these sites is available in
the "Draft Phase 1 Instailation Assessment of Inactive Waste-Disposal Sites at
Hanford" (DOE ;986b). This report discusses chemical inventories discharged to
most of the facilities listed .in Table A.9 of the draft EIS. In addition, several
of the sites included as TRU-contaminated soil sites have been investigated and
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are discussed in Appendix V. The chemical inventories contained in the Draft
Phase 1 Report and the individual site investigations suggest that few complexants
were discharged to these facilities.

7) lack of data for samarium necessitated the use of a surrogate distribution coeffi-
cient. Since samarium and americium exhibit chemically similar behavior under
oxidizing conditfons, the distribution coefficient for americium was chosen.

Release Rates
3.5.2.38 Comment:

A reviewer noted a possible contradiction, The draft EIS states that the release of
radionuciides from contaminated soils is assumed to be controlled by adsorption for carbon,
strontium, cesium and neptunium. However, according to Table P.27, adsorption will not con-
trol carbon, In addition, neptunium is probably controiled by solubility, not by adsorption
{Letter Number: 223). '

Response:

Table P.27 1ists “zero" as the distribution coefficient for carbon-14. This indicates
that carbon-14 is a water-coincident contaminant (moves at the same rate as the water) and is
instantaneously released from the solid waste materials into the available moisture within
the waste form during transport. The statement on P.19 was in error for neptunium and has
been corrected.

3.5.2.39 Comment:

A reviewer stated that the diffusion-controlled release scenario using uncorrected
molecular diffusion coefficients of 1.0 cmzlday as shown in Table P.3 1s not conservative,
For examp1e, cs* and ND4™ both_have molecular diffusion coefficients 50% greater or
1.5 cmzlday at 65°F (Letter Number: 223),

Response:

The reviewer did not reference the source of the value 1.5 cmZ/day cited for nitrate
sel]f-diffusion. Most diffusion coefficients are determined in simple solutions (e.g., a
binary salt with one cation and one anion) and use Timiting equations {based on infinite
diTution) that are simplifications of actual conditions. The soil pore water is a complex
mixture of numerous cations and anions at concentrations often considerably greater than the
infinite dilution state chosen as the "standard.™ Furthermore, the electrostatic natufe of
the sofl surface adds another complicating force that preciudes the accurate use of simple,
limiting=-law techniques to measure diffusion coefficients. The value 1 cmz/day was chosen as
a representative value.

3.5.2.40 Cbmment:

A reviewer suggested that DOE should consider, in the transport calculations, the
effects of prior releases of contaminants on geochemical conditions and subsequent effects on
transport and attenuation of contaminants (Letter Number: 239-NRC).
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Response:

The DOE does not have the specific data with which to make the requested assessment.
However, any changes in geochemical condition as a resujt of the discharge of these wastes
are believed to be within the bounds of assumptions made for the assessments that were per-
formed qnder the EIS alternatives.

- 3.5.2.41 Comment:

The Teach rate may not be the same for different (grouted) wastes. The assumed Teach
rate for nitrate ion should be replaced by measured Teach rates upon completion of Hanford
grout testing, and this should be refiected in the final analysis and final EIS (Letter Num-
ber: 223), ' '

Resgonsé:

" The Teach rate can definitely be expected to vary for different grouted wastes, Data
reflecting the specific leach rate for each grouted waste will not be available until grout
testing is completed; thus, this EIS does not include specific leach rate data for grout.
However, detailed analyses will be performed preceding actual disposal that will use actual
leach rates for each waste,

3.5.2.42 Comment:

- A reviewer said it was not clear where the 14,000ﬁyear figure came from in the statement
on p. P.19 that the diffusion-controlled pathway commonly exhibits release periods in excess
of the value dictated by the grout release mechanism for 14,000 years {Letter Number: 223),

Response:

The period of release defined by the grout release mechanism is given by the inverse of

‘the leach rate. The leach rate was given'aé 0.007%/yr. The reciprocal yields the time

(14,000 years) to 100% lsached away. The text in Appendix P has been revised to clarify.

Migration
3.5.2.43 Comment:

A reviewer commented that microbioiogica1'processes have not been studied to assess
their importance in the migration of trace elements and radicnuclides, a1though several stud-
ies are referenced that illustrate that microbiological activity can be important. in trace
element attenuation (Letter Number: 215).

Rasponse: -

Microbiological activity can be of major ﬁmportance in trace element and radionuclide
migration in chemical systems that can support microbial growth, The chemical environment at
the Hanford Site is not conducive to microbiological activity. Gamma radiation from radio-
nuclides contained in concentrated waste forms {i.e., single- and double-shell tanks) steril-
izes the local environment in and near the waste. Some monitoring for micro-organisms has
been performed. Results of the monitoring supports the premise that Tittle micrebiological
activity exists in the unconfined a2quifer,
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3.5.2.44 Comment:

A reviewer commented that illustrations of existing contamination plumes. (Figures V.7,
V.8, and V.21) and the in-place disposal (Figure V.9) imply that no contamination has
exceeded or will exceed the Timits of the plume characterized. Migration of the material
appears to have been by gravity flow as well as by failed well casing. The changes in
distribution of contaminants show that contaminants have migrated. It is also possible that
the characterization data contain considerable inaccuracy. In either case, contamination .
cannot bé proven to be contained by the "in-place" design of Figure V.9 (Letter Number: 44),

Response:

The in-place disposal concept does not imply that contaminatien has not exceeded the
limits of the plume characterization. These are liquid-waste sites. The DOL agrees that
contamination migrated by gravity down the failed well casing. This is different from the
situation after the barriers are in place, in which the function of the barrier is to reduce
infiltration of precipitation and thereby to reduce future migration of contamination.

3.5.2.45 ‘Egmment:

Commenting on the disposal pond summary statement on page V.32, cne reviewer noted that
the draft EIS implies that cesium, plutonium and strontium levels in sediment samples fully
delineate the extent of contamination caused by these disposal ponds (Letter Number: 215).

Resgonse:

The purpose of the study and the discussion presented in the draft EIS was to define the
near-surface distribution of contaminants. No implication of the full extent of contamina-
tion was intended.

3.5.2.46 Comment:

One reviewer pointed out the possibility that wmigration of waste from the 200 West Area
to the existing commercial low-level waste facility near the southwest corner of the 200 East
Area could adversely affect groundwater-monitoring activities associated with that facility
(Letter Number: 239-NRC).

Response:

I wastes are to be disposed according to the in-place stabilization and disposal alter-
native in the 200 West Area, suitable monitoring activities would be initiated upgradient of
the commercial iow-]eve1‘waste site and toward the 200 West Area in order to detect any
ralease or transport of radionuciides from 200 West Area that might affect groundwater-
monitoring activities associated with the commercial Tow-level waste facility.

See also comment 2.1.7.
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3.5.2.47 Comment:

A reviewer asked whether any of the contaminants, such as carbon and strontium, will
migrate through the vapor phase. The reviewer noted that it may not be conservative to
assume only diffusion of contaminants in the liquid phase through the unsaturated zone {Let-
ter Number: 5-D0I). ’

Response:

Migration of_contaminants in the vapor phase was judged not to play a significant role
in transport through the vadose zone.

An important waste management study (Striegl and Ruhl 1985) measured the concentration
of carbon-14 in €0, in the gaseous phase. Little carbon-14 was found in the water vapor
phase in the unsaturated soils near the Sheffield low-level waste burial groﬁnd. No samples
of water vapor had greater than off-site background levels, even for tritium. The molecular
ratic of Tiquid water to water vapor per unit volume of the unsaturated zone at Sheffield is
about 20,000 to 1.

VYadgse Zone
3.5.2.48 Comment:

Several reviewers expressed concern about the assumption of vertical versus lateral flow
in the vadose zone beneath the edge of the protective barrier. The basis for their concerns
included insufficient vadose zone thickness resulting from increased annual precipitation,
thinner vadose zone leading to intrusion by plant roots, gradients established as a result of
decreased moisture content of the soil beneath the barrier, quantification of the small.
degree" of lateral movement, and the effect of large differences in hydraulic conductivities.
A reviewer also stated that the draft EIS implies that movement of radionuclides in the
vadose zone can be neglected beyond the barrier {Letter Numbers : 5-DOI, 215, 243-EPA),

Response:

The vadose zone in the vicinity of the area under consideration for waste disposal pres-
ently ranges from 56 to 100 m deep. In modeling waste transport and travel times under the
EIS scenarios, a nominal depth of 64 m was taken as the distance from the water table to the
bottom of the waste tanks and proposed grout disposal trenches for both climate conditions.
Under any reasonable climate change or surface water inundation condition, it is difficult to
conceive of a decrease of the vadose zone thickness to as 1ittle as 10 m, let alone zero.

For a 64-m vadose zone thickness, recent modeling studies (Fayer et al. 1985) show that flow
is not vertical underneath the edge of the barrfer; however, depending upon the textural
characteristics of the soil, the flow can be essentially vertical at the barrier edge when
the soil is as coarse as it is generally at the tank farm sites.

Spreading of contaminants in the vadbse zone would be of concern if point sources of
water existed over the waste sites or if transient fluxes were considered. With a uniform
distribution of infiltrating water and a steady-state system, horizontal spreading would be a
slow process because of a lack of a gravitational driving force. The EIS assessment results
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in an estimate of about 5000 years before radicnuclides reach the advecting zone. Beyond the
barrier, contaminants would be transported downward through the vadose zone by advecting
water of regional recharge. Movement of contaminants in the vadose zone beyond the barrier
will occur, but the advection assumption yields a more direct, rapid transport path and a

more conservative result.

Additional research on barrier performance is in progress; thus, further information on
moisture movement beneath and adjacent to the barrier will be forthcoming. Barrier research
and final barrier design would also provide for precluding or minimizing root intrusion.

3.5.2.49- Comment:

One reviewer noted that the use of the Langmuir isotherm instead of the Freundlich iso-
therm, which is used in the draft EIS, would provide a more realistic representation of
sorption. The Freundlich isotherm is Timited because 1) it predicts infinite adsorption at
infinite concentration (i.e., no maximum), and 2} it does not pass through the origin (i.e.;
no “zero" adsorption). The Langmuir isotherm, on the other hand, is a quadratic expression
that 1) provides for a maximum and 2) passes through the origin. Rubin and Mercer {1981}
indicate that the Langmuir isotherm is much more preferable to the Freundlich isotherm where
sufficient data exist. Therefore, the adsorption data shouid be reconsidered with respect 1o
the Langmuir medel., The reviewer also pointed out that the draft EIS incorrectly implies
that H* competition is the only way pH manifests itself on adserption, and further stated
that "pH affects the surface c¢harge rather than competes with ions for adsorption sites"”
(Letter Number: 215).

Response:

Rubin and Mercer {1981) studied the adsorption of cadmium, zinc and Tead onto four acti-
vated carbons versus pH. The effects of adding various concentrations of chelating agents
1,10-phenanthroline or EDTA were also studied. The authors' conclusions were that for their
system the Langmuir isotherm described the data better than the freundlich isotherm. The
Freundlich isotherm changes when surface coverage approaches gne mono1ayer of metal on the
carbon surface. At smai]er loading the twe isotherms give comparable results; see Figure.2,
p. 306 in the Rubin and Mercer report.

The experimental system described by Rubin and Mercer--high metal content adsorbing onto
activated carbon--bears Tittle resemblance to the perceived Hanford nuclear waste disposal
system. Therefore, the advantage of applying the Langmuir isotherm over the Freundlich iso-
therm for the Hanford Sfte is questionable.

3.5.2.%0 Comment:

A reviewer commented that a paragraph in Appendix ¢ {p. Q.6) appears to refer to vadose
zone transport modeling only {Letter Number: 243-EPA).

Response:
The reviewar apparently referred to the third paragraph on Q.3, which does refer only to

vadose zone modeling.
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3.5.2.51 Comment:

Several reviewers commented on soils data. One reviewer stated that data from Isaacson,
Brownell and Hanson {1974} and Gee and Heller (1985) partially contradict figures used in the
draft EIS and asked whether actual mofsture of undisturbed Hanford soils is likely to be more
variable than the draft EIS indicates. Another reviewer asked for soils data in the
unsaturated zone, referred to on page 0.2, to be included in the final EIS. VYet another
reviewsr stated that six sémp]es (page R.4) are insufficient to delineate the characteristics
of a population and suggested that at Teast 30 samples for each s0i1 Tayer are needed to
establish variability within a sample population {lLetter Numbers: 215, 223, 243-EPA),

Response:

The EIS text has been revised on page M.9 to remove the apparent contradiction. Seil
moisture is likely to vary considerably depending upon the soil texture and capillary suction
as shown in Table IV below, '

The EIS text has also been revised on page Q.2 to clarify that a 5-gal sample was taken

s from each of the six major soil horizons and that replicate measurements were made on each
o S sample,
o o It is also recognized that six samples are insufficient to characterize a Targe horizon
from a statistical point of view.
ok ' _ TABLE IV. Soils Data: Laboratory-Measured,5011-water Retention Curves
e Sample No. Sample No,
L AP-] AP-Z AP-3 AP-4 AP-~5 AP~6
‘ Suction Head, Moisture Content, Suction  Moisture Content,
L cm : volume fraction Head, cm ~_volume fraction
o : 2 _ 0.414 0.520 0.435 0,453 5 0.425 0.414
4 0.405 0.517 0,432 0,449 10 0,422 0.410
. 6 : 0,373 0.516 0.428 0.445 .15 0.419 0.409
8 0.326 0.514 G.425 0.428 20 0,418 0.408
— 10 0.268 0,505 0,418 0,405 50 0.403 0,388
; ' 20 0.122 0,477 0,292 0.206 70 - 0,397 0,375
W 50 0.058 0,231 0.099 0.127 100 0.388 0.310
s 100 0.046 0.157 0,077 0,079 - 500 © 0.230 0.210
500 T 0.040 0,119 0.070 0,043 1000 0.160 0.120
1000 0.030 0.100 0.060 0.041 15360 0,070 0.080
15300 0.020 0,070 0.050 0.040
Saturated i :
Hydraulic 0.153 0.358 0.486 0,135 0.0182 0.0082
Conductivity,
cm/min,
Llimate

3.5.2.52 Comment:

Reviewers asked for additional discussion of the basis for the climate change assump-
tions of Appendix S; especially the basis for the recharge rates used and their relationship
to current recharge rates (Letter Numbers: 223, 239-KRC).
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Response:

Appendix § has been revised to present additional climate change assumptions. The cur-
rent climate recharge rate was used as a central value, and a probabilistic distribution of
recharge values around it was assumed. '

3.5.2.523 Comment:

One reviewer noted that by timing the wetter climate/barrier removal scenario to start
500 years after the loss of instituticnal control, the strontium and cesium have essentially
decayed to low levels. This scenario, run earlier than the year 2650, could have more seri-
ous consaquences (Letter Number: 215). '

Response:

The 500-year time frame was chosen to be as realistic as possible because climatic
changes are long-term events; anything less than 500 years seemed inappropriéte. When con-
sidering the travel time of water through the vadose zone, coupled with the retardation fac-
tor for cesium, the total inventory of cesium would decay before it reached groundwater.
However, in the case of strontium, travel time of the water coupled with the retardation fac-
tor for strontium yields about a 400-. to 500-year time period before the strontium couid
reach the water table and be dituted. Therefore, only the Targest inventories of strontium '
would lead to potentially significant groundwater concentrations if the climate were to
become wetter after substantially less than 500 years.

3.5.2.54 Comment:

Reviewers commented that the final EIS must consider the possibility that future precﬁp-
itation at the Hanford Site may be greater than 30 cm/yr, and that the water table may rise
as the result of climate changes induced by the greenhouse effect or volcanic activity. The
EIS should also address the possibility of glacial action sooner than 40,000 years and gla-
cial flooding that disperses plutonium from stabilized in-place sites in a way that increases
environmental risks (Letter Numbers: 171, 208}.

Resgonse:

The draft FIS has addressed climate change (including precipitation), glaciation and
glacial flooding in ways which are in concert with available datad and expert opinion.' The

“scenarios that have been presented are those which are reasonably extreme in order to avoid

unnecessary bias for or against reasonable defense waste disposal alternatives. As for pre-
cipitation, the issue is not how much precipitation occurs, but how much of the precipitation .
1s recharged through or past the edges of the barrier.

3.5.2.55 Comment:

One reviewer could find no reference that supported the draft EIS statement, "The
100-year maximum precipitation is considered a reasonable estimate for the mean value of pre-
cipitation in a future climate scenario at Hanford {Kukla 1979)" (Letter Number: 223),

3.5.67




&

023

o
B s

i

e

Groundwater: Recharge

Response:
The draft EIS statement was not intended to imply that a "100=year maximum" method was
used to predict future climate. Rather, it was intended that a mean value of 30.1 cm/yr, as

~used in the analysis, was a possible future ¢limate condition and that Kukla (1979) has sug-

gested that a wide range of precipitation {0.5 to 2 or 3 times present values) were possible
under various scenarios. A large uncertainty exists in predicting future Hanford climate.
The final EIS has been revised .in Appendix M to clarify this point. An evaluation of climate
change and its effect on barrier performance is a part of the Barrier Development Plan (Adams
and Wing 1987). '

3.5.3 Groundwater ’

Recharge
3.5.3.1 Comment:

Reviewers made the following comments: 1) there will be artificial recharge in the
200 Areas from ongoing Hanford Site operations for many years; 2) site characterization
activities for the Basalt Waste Isolatien Project (BWIP) will use large quantities of water--
it was assumed that a maximum of 20% of the jrrigation water.app1fed would become groundwater
recharge; 3) effecté of irrigation on the level of the water table relative to the Wye and
300 Areas might change radionuclide concentrations and travel times, 4) future irrigated
farming of the 200 Areas should not be discounted; and 5) contrary to. conciusions reached in
the draft EIS, there may be downward percolatfon precipitation on the 200 Areas plateau (Let-
ter Numbers: 215, 217, 223, 231, 234),

Response:

The assumption that 1ittle or no recharge of natural:precipitation occurs on the
200 Areas plateau due to evapotranspiration is supported by ongoing lysimeter tests (Fayer,
Gee and Jones 1986)., The perturbations caused by operations and characterization by the BWIP
will have disappeared well before the assumed site closure time if the Site is closed in the
year 2050,

Where saline waters and saline soils are present, intentional over~irrigation fs prac-
ticed. The problem is generally associated with shallow water tables and poor drainage.
Waters in this area, whether from the river or pumped from deep aquifers, tend to be low in

salts and the soils are very deep.

Consequence analysis was not performed for an onsite irrigation scenario. As shown in
Figure Q.6, the 15-cm/yr irrigation recharge produces a water table similar to that of the
5-cm/yr climate change scenario on which analyses were based. Travel times for radionucltide
transport resulting from irrigation were not incorporated in the ltong-term performance
assessments shown in the draft EIS. The water table distortions caused by irrigation are
well beyond the present calibrated Timits of the groundwater model. N

The assumption that the 200 Area would not be irrigated is based partially on the effec-
tiveness of the monument and marker system, the presence of barriers, severe limitations of
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