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ABSTRACT
/

The threa-volume final environmental impact statement (FEIS) is
prepared to quide and support publication of a final regqulation,

10 CFR Part 61, for the land disposal of low-level radioactive
waste. The FEIS {is prepared in response to public comments received
on the draft envirommental impact statement (DEIS) on the proposed
Part 61 regulation. The DEIS was published in September 1981 as NUREG-
0782. Public comments received on the proposed Part 61 regulation
separate from tha DEIS are also considered in the FEIS. The FEIS is
not a rewritten version of the DEIS, which contains an exhaustive and
detailed analysis of alternatives, but rather references the DEIS and
presents the final decision bases and conclusians {costs and impacts)
which are reflected in the Part 61 requirements. Four cases are
specifically considered in the FEIS representing the following: past
disposal practice, existing disposal practice, Part 61 requirements,

.‘qnd an upper bound example,

The Scuamary and Main Report are contained in Volume 1. Volume 2
consists of Appendices A - Staff Analysis of Public Comments on the
DEIS for 10 CFR Part 61, and Appendices B - Staff Analysis of Public
Comments on Proposed 10 CFR Part 61 Rulemaking. Volume 3 contains
Appendices C-F, entitled as follows: Appendix C - Revisions to
Impact Analysis Methodology, Appendix D - Computer Codes Used for
FEIS Calculations, Appendix E - Errata for the DEIS for 10 CFR Part 61
and last, Appendix F - Final Rule and Supplementary Information,




FOREWARD

!

In eptember 1981, KRC published -the Draft Envirunmenta\ Impact,

Statement on 10 CFR Part 61: ‘"Licensing Requirements for Land Dis-

posal of Radioactive Waste" (NUREG-0782). This draft environmental .
impact statement "(EIS) contains an exhaustive and detailed analysis’
of ‘a ‘wide range of alternatives. Based upon NRC analysis-of public.

comments on both the draft EIS and upon the proposed Part 61 regula-‘

tion itself (Federal Register Notice 46 FR 38081, July 24, 1981), no

new alternatives or principles were identified which required analy-.
sis. No major changes were required for several requirements of the

Part .61 -regulation, including the overall performance objectives

.-

which should be achfeved in the land: ‘disposal of low-level radioactivea
waste, administrative and procedural requirements for licensing a land
disposal facility, and the requirements for financial.assurance. Many.

. clarifying and exp]anatory changes were, however, required with

respect to spectific rule provisions.

Given this coniclusion and’ pub]ic comments suggesting that ‘the number
of ‘alternatives considered in the EIS be reduced .to a smaller, more

understandable number, NRC has chosen not to republish the extensive’

analysis of alternatives as presented in the draft EIS. Rather, NRC

has refined the EIS ‘upact analysis methodology -based upon public’

comments 'and has ‘jiyuped the alternatives analyzed onto’ four, major

alternatives which present the basis for decisisns made regarding the
Part 61 requirements.

This final EIS is therefore not a revisfon of .the draft EIS but a
stand-alone statement which uses the draft €IS as a resource and
reference document. Refinements made to the draft EIS ‘assumptions and
impact analysis methodology are noted and used 5. %he final EIS. NRC
hopes that in this way, the final EIS wil) be of ‘a wore managable size
and the alternatives analyzed and conclusions reached presented in
more of a concise, urderstandable’ manner.
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. SUMHARY

1.0 PURPOSE, SCOPE, AND NEED OF THE FINAL EIS

_The action’being’considered in this/final environmental impact statement is
- the issuance of a new regulation, Part 61, to the U.S. Nuclear Regulatory -

Commission (HRC) rules inTitle 10, Code of Federal Regulations (10 CFR). -
Part 61 provides licensing procedures, ‘performance objectives, and technical
requivements for the issuance of licenses for the land disposal of "1ow-level"
radioactive waste (LLW). Specifically, the regulations establish performance
objectives for land disposal of waste; technical requirements for the siting,

*design, operations, and closure activities for a near-surface ‘disposal facility;

technical requirements on waste form that waste generators must.meet for near-

- surface disposal of waste; classification of waste; institutional requirements;
financial requirements;. administrative and procedural requirements for .licensing

a LLW disposal facility; and a manifest system.

_.1.1' Purpose

NRC has a two-fold purpose in preparing ihis'fina] EIS. First, it'is to-fd1fi11
NRC's responsibility under the National Environmental Policy Act of 1969 (MEPA).

-Second, NRC has prepared this final EIS to document the decision processes applied

in the development of Part 61. NRC has analyzed alternative courses of action
and requirements were selected with ‘consideration of costs, environmental impacts -
and ‘health-and safety effects to current and ‘future generations. -
1.2 Scope

This final EIS analyzes requirements:for the land disposal of radioactive waste

“and specifically, near-surface disposal. Near-surface disposal involves disposal

in. the ‘approximate uppermost 30 meters of the earth's-éurface.”‘Burialzdeeber‘

- than 30 meters may also be involved with near-surface disposal technologies.
- This final EIS does not analyze other methods of disposal such s ocean disposal.

It is also not a generic EIS in that it does not analyze -all of the ‘issues
involved in the disposal of LLW. Rather, this final £IS provides the decision
analysis for requirements in Part 61. S

1.3 Need for the Proposed Action:

Current NRC regulations for licensing radidhctive materials do not contain suffi-
cient. technical standards or-criteria for the disposal of licensad materials

~as waste. Comprehensive standards, technical criteria, and:licensing procedures

are needed to ensure -the public health and safety and long-term environmental
protection 'in the ‘l1icensing of new disposal sites.  They are also needed with
respect to operation of the existing sites and with respect to final.closure
and stabilization of all sites. The development of these ‘regulations has been

“in response ‘to needs and requests expressed by the public, Congress, industry,

the States, the Commission and other federal agencies’ for codification.of .- .- - .

__regulations for the disposal of LLW.
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1.4 EIS Scaoping Process

NRC has conducted scoping activities for the Part 61 rule and this final EIS
since 1978. Public participation in the development of Part 61 and analyses
of the major scoping activities and public comments are discussed in detail in
Appendix C of the draft EIS which has been published as NUREG-0782.

In addition, proposed 10 CFR Part 61 was published in the Federal Register on
July 24, 1981 for 90 days public comment which was extended to January 14, 1982
to coincide with the 90 day cosment period for the draft EIS. The availability
of the draft EIS was announced on October 22, 1981.

2.0 COMMENTS ON DRAFT E1S AND RULE

Public comments received on both the proposed rule and draft EIS have been used
in preparing this final EIS. A total of 107 different persons submitted
cosments on the proposed rule and 42 on the draft EIS. The concerns expressed
by all commenters are discussed in detail in staff analyses of comments which
are contained in Appendices A {(draft EIS) and B (rule) of this final EIS. The
major concerns are summarized in the supplementary information section of the
proposed final Part 61 rule contained in Appendix F of this final EIS. The
staff’s cansideration of these comments and actions taken in response to them.
are set out in the various chapters and appendices of this final EIS.

2.1 Comments on the Draft EIS

Of the 42 comment letters received on the draft EIS, 21 came from States or
State agencies, 8 from federal agencies or national laboratories, 5 from
utilities, 3 from industry, 2 from individuals, 2 from disposal firms, and 1
from an individual radiation safety worker.

The tone of the letters was overwhelmingly supportive of the goals and the
results of the 10 CFR 61 rulemaking effort. Criticism of the draft EIS was
generally constructive in nature. Of the 42 letters received, 29 contained
items which required a response by the staff. The remaining 13 letters in one
form or another acknowledged receipt of the draft £IS but contained no items
requiring a response.

2.2 Comments on Proposed Part 61 Rule

The rule commenters represented a variety of interests. The topics addressed
a wide range of issues and all parts of the rule. The general response was
quite favorable. Almost half (47) expressed explicit support of the rule or
its overall approach. Many expressed the view that the rule provides a needed
and adequate framework for establishing additional low-level waste disposal
capacity. Support was expressed by almost every sector. Only 15 commenters
expressed outright opposition to the rule or some significant part of the rule.
Most (9) were individuals. No State group or current disposal site operator
expressed opposition. Mcit of the remaining commenters (47) either offered
constructive comments without taking a general position on the rule or offered
support with reservations about ope or.more aspects of the rule.
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) 3.0 APPROACH AND METHOD OF ANALYSIS USED FOR PREPARATION OF THE FINAL EIS
3.1 - Approach'Used for Preparation of the Final 1S '

The approach NRC has followed in preparation of this final EIS is to present

in.a concise,manner, the final decision:.bases . and conclusions {costs and 1mpacts)
which are. reflected in the requirements of Part 61. 'NRC has chosen not to-
republish the exhaustive and detailed: analysws of alternatlves ‘presented in -

the draft EIS., Rather, in response to public comments, NRC has reduced the
number of alternatives analyzed to a more manageable and understandable number

and has used the draft EIS as a resource and reference document 1n .preparing
this final EIS.

"The. changes made to the proposed Part 61 rule’ and draft EIS’ 1n response to L
publlc comments did hot involve identification of major new. alternatives or -
principles which required analysis. ‘However, in the final EIS, ‘an improved .
method of ‘cost analysis; a more refined analysis of the impacts of ‘waste!

classification, and ana]ysis of a new pathway (trench overflow and leachate
treatment) were added. , , , o

Thus, NRC has concentrated in this final EIS on preparing a final analysis of
the costs and impacts of a continuation of existing near-surface disposal
practices (the no action alternative) and the changes in costs and impacts that
vould result from application of improvements to ex1st1ng practices:established
- by Part 61. An analysis of the unmitigated costs and impacts of 1mp]ementat10n
;__; of the final requirements selected for Part 61 is also presented

The final EIS is being published in ‘three separate volumes. Volume one consists
of this summary and the main text. The main text consists of six chapters
described in greater detail below. Volume 2 contains Appendices A-B which set
out details of the analysis of public comments on the draft EIS and proposed”
Part 61 Rule. Volume 3 contains Appendices C-F which set out other support1ng
“technical information to that contained in the main text. , ,

Chapter one of the main text is an introduction which descrIbes the proposed
action and presents tlie purpose,- scope, need and structure-of the EIS. Chap-
ter two presents background information about LW and descr1be5 the affected
"environment. Chapter three’ presents and ‘analyzes maJor comments filed on the’
draft EIS. Chapter four describes the method of analysis, impact measures’ used,
alternatives analyzed and the'results of 'the analysis of alternatives. 'Chapter
five presents final conclusions and a discussion of the final requ1rements ”
.selected. Finally, Chapter six presents the typical and unmitigated impacts .
of the application of the f\nal requlrements se]ected for ‘the Part 61 rule.

3.2 Performance Versus Prescriptive Requirements

In Chapter two of the draft EIS’ (h 2:2). NRC analyzed ‘the basxc type of requnre-
ments which should be’developed and set out in Part'6l (i.e., pelformance objec-
tive or prescriptive requirements). Based on this analysis, ‘the preferred
approach selected and tollowed by HRC in_the preparatlon of Part 6] was to

o develop both perfurmance abjective’ and prescériptive réquirements. - Overall

— - -—performance ohiactives.weup davaloped-to-define the level of.- safety—that—should -
be achieved in the lamg = spe-ob «F LW, Minimum technical performance require-
ments were alee eetapes fee o of the major components of a LLW disposal

¥l
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system that should be considered in all cases in the disposal of LLW to help
ensure that the overall performance objectives for land disposal would be met.
Finally, prescriptive requirements were established where they ware deemed

necéssary and where sufficient technical information and rationale were avail-
able to suppert them.

Based on public comments on the Part 61 rule and draft EIS and NRC's analysis
of these comments (the comments were supportive of this combined approach),
NRC has made no change to this approach and it has been followed in the
deve]opment of the final Part 61 rule.

3.3 Performance Objectives for Land Disposal

In chapter three of the draft EIS (§ 3.2), NRC reviewed the need for performance
objectives to ensure safety and environmental protection in the disposal of
LiW. In evaluating the level of safety and environmental protection which should

be achieved, NRC identified four components for which performance objectives
should be estabtished. These were:

(1) Long-term protection of the public health and safety (and the environment);

(2) Protection of an inadvertent intruder;

(3) Protection of workers and the public during operation of a LLW disposal
facility; and

(4) Long-term stabjlity of the disposal site after closure to eliminate the

need to actively maintain and care for a disposal facility over the long
term.

Based on public comments filed on the rule and draft EIS, no new areas were
identified which should be addressed in the Part 61 rule as overall performance
objectives for land disposal of LLW. Commen'z2rs supported development of per-
formance objectives in the ahove fcur arf -

3.4 Technical, Financial and Other Recu _ ents

In § 3.2 of chapter three of the draft EIS, NRC also identified faur principal
companents which collectively make up a LLW disposal system. Each of these

was specifically addressed in the development of the technical requirements
and includes:

(1) Site Characteristics - The geohydrological, geomorphological, climatolagical

and other natural characteristics of the site where the disposal facility
is located;

(2) Design and Operation - The methods by which the site is utilized, the
disposal facility designed, the methods of waste emplacement and closure
of the site;

(3).-¥Waste Earm.and_Packaging - The.characteristics of the waste and its .. .—vi.-w

Packaging; and

Latime.



(4) lostitutional Controls - The actions which involve a government agency
,"‘) maintaining surveillance, monitoring and control over access and utiliza-
t tion of the site after closure

Speciflc technical requirements -for each of - these components were developed in
chapters -four, five, six and seven of the draft EIS. In addition, NRC analyzed
the need for: changes to ex15ting -administrative and procedural requirements L
that:are applied by .NRC in the licensing of LLW disposal: facilities (Chapter
eight of the'draft £1S) and the need for financial assurance requirements
(Chapter 9 of the draft EIS).. — -

Based on public comments filed on the rule and draft EIS, no new maJor areas =
were identified in addition’to the above that should be addressed in the . .
development of ‘the technical requirements. New topics identified by commentors

which shotld:be addressed in the Part 61 rule ‘and EIS fell into one of the o
above areas.

3. 5 Method of Analysws

The overall method of analysis followed in this final EIS ‘for determlnation of
the technical requ1rements is as follows:

(1) First, the costs and impacts from“the generation, transport and disposal
of waste at a reference near-surface disposal facility are calculated
(Alternat1ve 1). This analysis is reflective of past dlSpOSB] practices
and is termed the "base case" analysis.

r'79 (2) Second, a range of three alternatives to the base"case are evaluated with
respect to their incremental change’in- mltigatxng ‘potential impacts and
cost over the base case. One represents today's practices and is the no
action alternative (Alternative 2): The second represents the Part 61
requirements and is the preferred alternative (Alternative 3). The third

represents. application of extens1ve improvements over today's practlces
(Alternative 4).

(3) Third, a comparatlve evaluation of the alternatives is conducted based on
the 1mpacts (radiological and other impacts) and costs, of each alterna-
tive. Based on the evaluation and public comments, conclu510ns are reached

on the final requirements to be codifxed through the Part 61 rulemaking
action.

(4) Finally, application of the requirements selected and incorporated into
the final Part 61 rule is evaluated to assess typical unmitigated impacts
of LIW disposal follawing the preferred requirements. The disposal of
waste according to:Part 61 is analyzed on a regional basis at four
regionally operated sites and the'typical impacts and costs are determined.
The analysis also helps assess the applicability of the Part 61 require-
ments to the wide- 1ange*1n site and waste characteristics expected in the
regional ‘disposal of LLW.

Based on public comments no. change has been made to the overall meihod of
. analysis.  The number”of -alternatives analyzed has been reduced to a more

* manageable _number .and NRC has_presented -the results in a clearer, more-concise — - -

manner,

"
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3.6 Description of Impact Measures Used and Exposure Pathways Analyzed

NRC has used the same impact measures and with one exception, analyzed the same
exposure pathways in this final EIS as in the draft EIS. In response to public
comments, a new pathway, trench overflow and leachate treatment, has been added
and a more vefined analysis of the impacts of waste classification was
performed. “Also, in response to public comments, the cost analysis has been
calculated in a more realistic manner. These changes have not affected the
overall conclusions reached based on the analyses in the draft EIS.

3.6.1 Impact Measures

Table S.1 lists the specific impact measures used in this final EIS. The
impact measures used include short-term radiological exposures, long-term
radiological exposures, costs, energy use and land use. They were categorized
as they apply to waste processing activities at a waste generator facility,
during transportation to the disposal location and during and after disposal
at the disposal facility. As in the draft EIS, NRC has concentrated on long-
term radiological expasures and costs.

Table S.1 Impact Measures Used in Analyses

Waste Management Phase  Impact Measure

Waste processing Costs
Energy use
Occupational exposures due to
waste processing
Population exposures due to waste
incineration

Waste transportation Costs
Energy use
Occupational exposures
Population exposures

Waste disposal Costs

Energy use

Land use

Occupational exposures

Exposures to individuals and
populations due to:
o operational accidents
o ground-water migration
o inadvertent human intrusion
o overland flow
0 leacha.e treatment

O W
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3.6.2 Rlsk From LLH Disposal Facillty 0perat1on

Severa] commenters suggested that NRC quantify the rtsks associated wlth opera-
tion of a LLW,disposal facility. In the draft EIS, NRC expressed radio]og1ca]
impacts assocjated with operation of a near-surface disposal facility in terms
of exposures "to 1nd1v1duals and populations. NRC did not convert or express
these exposures in terms of risks because of the d1fficu1ty of accurately -
assessing risks to future populations from exposures incurred at future times
and the small number of individuals involved who could receive a potential
exposure. Based on a reexamination of this issue, NRC does not plan to express
doses in terms of risk in the final EIS. This would involve new work and time

-to ‘prepare whichis not warranted given ‘the urgent need for Part 61 and the:

Vimited additional information which would be provided. In the draft EIS, NRC
compared calculated doses on a common basis to existing standards which are.

*Zexpressed in" terms of ‘'dose quivalent. ‘The same approach has been followed in

the final EIS. * NRC has, however, "attempted to express ‘the overall -impacts of
Part 61 in the final EIS in a clearer manner so ‘that comparison of alternatives
and unmit1gated impacts are easier to discern and understand

To place in perspect1ve the potent1a1 risk assoc1ated with the various doses
calculated in this final EIS, NRC has summarized below dose response relation-
ships as set forth in ICRP pub11catlon 26. ' The reader can use these to estimate

‘the level of risk-associated with doses calculated for-the various ‘alternatives.

In the draft EIS, doses were presented for the whole body and six organs (bone,
liver, thyroid, kldney. lung and gastro-intestinal tract). In the.final EIS,
doses are generally presented only for the whole body, thyro:d and bone. This
has been done in response to public comments to simplify veporting of impacts

‘and ‘since the whole body, thyroid and bone: are generaIly of" most s1gnif{cance

with respect to the radlonuclldes 1nvo]ved

ICRP 25 states that “the risk factors for dlfferent t1ssues are based on the
estimated “1ikelihood of inducing fatal" ma]1gnment disease, non-stochast1c changes,
or substantial genetic defects expressed in liveborn descendants - The ‘risk
factors summarized below, as ‘taken from: ICRP 26 are expressed as overal]
mortality risk factors, except as noted.: - .

For uniform whole body irradiation, the ICRP concludes that for individuals,
the mortality risk factor for radlatlon-induced cancers is.about 1 x 10-% chance

‘of developing a fatal cancer per one-rem-dose. . This- is stated as an average

for both sexes and 'all ages. A-500-mrem dose would then ‘equate to a risk of

~ipotentially developing a fatal:cancer of about 5 x 10-5. For bone, the risk

" rem dose. : : o 5 Foe

factor is lower, 'S5 'x 10-6 ‘potential. cancers per rem ‘dose. Likewise for thyroid,
the overall mortallty rlsk factor IS 10\°r,\5fx 10-® potential cancers per one

I N
1

3 6. 3 Exposure Pathways

As in the draft: EIS 'NRC ‘has’ concentrated on }ong term radlo’ogical exhosures.

-These ' could involve activities such as:man-potentially contacting the wasté -

_after disposal (i.e., inadvertent human intrusion.into the _disposal_-facility),..

potent.ial leaching and transport of the‘'waste through.the groundwater; -intrusion
and dispersion by plants and animals; long-term erosion of the site with eventual
uncovering of the waste and surface water and air transport; and release of

[N}
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gaseous decomposition products from the waste containing radicactive species
(e.g., tritiated methane gas). These are discussed in § 4.2.3 of Chapter 4 of

-the final EIS.

!
3.6.4 Costs.
Costs are calculated and separated in this EIS into three components:

(1) Processing costs - those costs associated with processing and packaging
wastes prior to disposal;

(2) Transportation costs - those costs associated with transferring the waste
to the disposal facility; and

(3) Disposal facility costs - those costs associated with design and operation
of a disposal facility over a 20-year period as well as postoperational
(closure and institutional control) costs. Closure and institutional
control costs are calculated as the total funds that would have to be
collected over the operating life of the site and invested in a sinking
fund in order to pay for the projected level of postoperational activities.

Additional information is contained in § 4.2.3 of Chapter 4. Appendix C also
describes the present value analysis used to calculate disposal facility costs.

4,0 DESCRIPTION OF ALTERNATIVES

In the draft EIS, a broad range of waste form properties, facility design,
operating procedures and -institutional control alternatives, directed at helping
to ensure that the performance objectives would be met were analyzed. A large
number of specific cases or combinations of alternatives were analyzed in the
draft EIS. The extent and detail of these analyses and difficulty in their
summarization and thus understanding were pointed out in the public comments.
Rather than repeat each of the alternative cases here, NRC has selected four
representative alternatives to present the costs and impacts of the Part 61
requirements which are described below.

Based on analysis of the public comments, NRC has also not repeated the analyses
which led to derivation of the performance objectives. The costs and impacts

of meeting the performance objectives are reflected in each alternative analyzed.
In addition, based on public comments, NRC has not repeated the extensive
analyses that led to the key technical principles which should be addressed in
the near-surface disposal of waste (i.e., long-term stability, contact of water
with waste and intruder controls). Rather, NRC has concentrated on showing

the incremental changes in costs and impacts resulting from application of the
Part 61 requirements over those practices in effect today.

In the analysis, NRC assumed a reference disposal facility site located in a
humid environment and having moderately permeable soils. The site is assumed

to be operated for 20-years and-have-a-capacity of up to one million m® of waste. -
. -As_part of the analysis, variations are considered in which the site soils are

assumed tc be either very permeable (sandy) or very impermeable (clayey).



___effect_at_the_axisilng sites) a.broad range of other alternatives which could

4.1 Alternatave 1 - The Base Lase Alternat1ve Reflecting Past Practices

This alternative represents the level of control ahd costs. which has .been
historically applied in the disposal of LL¥. This historical level of costs
and impacts serves as a basis against which’ improvements and changes can be -
evaluated and compared on'a common basis. The analysis.of the base case
alternative also shows what the costs and impacts would be if the current

‘ controls at existing sites were relaxed.

The base case alternative reflects past practices with respect to poor uaste
form characteristics and properties and an absence of facility design or

.operational practices directed at long term stability. In the past, it was
- belfaved that only a "good site" was.needed for waste dispossl.. No credit was

given to waste form or cantainers. The site is thus assumed to have baan

~ selected 1n ‘accordance with currently accepted site requirements. Since a site

would not have been Yicansed in the past without adequate .health physics
procedures, accepted health physicé practices and procedures are assumed to be
carried out through the operators radiation safety program. Other assumptions

-made for this case are set out in § 4. 3 1 of Chapter 4 of the final -EIS.

4.2 Alternative 2 -~ The No Action Alternative Reflecting Today's . Practlces

This alternative characterizes and reflects today S practlces in the near-surface
disposal of LLW. As the industry gained experience and as regulatory agencies

..acted-with respect to identified problems -in past operations, changes and

modifications were made in past disposal practices. These included 1imits. on

.the contents, type and form of waste acceptable for disppsal and improvements SR
in design. and operatfonal practices. - Several waste streams including evaporator
bottoms, resins, and filter sludge :waste containing greater than 1 uCi/ of

radjonuclides with.-a half. 1ife exceeding 5 years are required to be stabilized
prior to disposal. These are mainly assumed to be stabilized by means of .
containers prondlng stability. Concentrated 1iquids’ from power plants are

_solidified. A limit of 10 nCi/gm is placed upon the transuranic content of

received waste. “In addition, several design and operational improvements are
V,carried out to’reduce contact of waste by water and to improve site stabilfty.
These include compaction of backfill material and trench caps, use of a parmeable

backfill, use of a thick (2m) clay cap and improved surfate drainage to reduce
1nf1ltratlon Care is taken during opzrations tu maintain occupational exposures
to accepted levels and higher activity wastes precenting greater external

occupatlional hazard are placed en the bott  ~f disnosal trenches and shielded
with Tower activity waste.

Other assumptions made for this case are set out in § 4.3.2 of Chapter 4 of
the final ElS.. .

4 P

4.3 Alternat1ve 3 -~ The’ Preferred Alternative Reflectl;g Part 61

Alternative 3 reflccts the final Part 61 requirements. as ‘established by the
draft EIS analysis and as modified based on public_ comments.

In the-draft-£IS, NRC analyzed (in-additionsto-the improvements already in

‘be applied to reduce radiological:impacts. The rélative incremental chahge in~ -
impacts and costs for each alternative was calculated and compared in arriving

$-9
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at the requirements selected for Part 61.
tives is principally set out in Chapters 4, 5 and' 6 of the draft EIS.

This extensive analysis of alterna-

Also

based on the analyses in the draft EIS, three key principles were identified
which are of primary significance in ensuring the performance objectives will

be met over' the long term.

comuents.,

(1) Long-term stability of the disposal facility and disposed waste.

Ho new aspects were identified in the public
/These principles are:

Stabil-

ity helps reduce trench cover collapse, subsidence, water infiltration
and the need to care for the facility over the long term;

(2) The prasence of liquids in waste and the contact of water with waste both

during operations and aftey the site is closed.

Water is the primary

vehicle for waste transport and its presence in and contact with waste
can contribute to accelerated waste decomposition and increased potential
for making the waste available for transport off site; and

(3) Institutional,

engineering and natural controls that can be readily apptied

to reduce the likelihood and impacts of inadvertent intrusion.

The following chart summar{zes the relative importance of each in helping to
achieve the performance objectives.

PRINCIPLE PERFORMANCE OBJECTIVES
Migration Maintenance Intruder Operations
long term Reduces water Reduces need Reduces Reduces
stability infiltration for long-term likelihood accupational
and potential maintenance and impacts hazards and
for migration of inadvertent offsite
intrusion releases in
accident
Reduce Reduces Reduces need Reduces waste Reduces
contact of potential for actijve degradation- occupational
water with for wnigration maintenance thus intruder hazards
waste ispacts and offsite
releases
Institutional Custedial care Assures proper Reduces Reduces
and other reduces maintenance l1ixelihood accupational
intruder potential for and impact of  hazards
controls water inadvertent
infiltration intrusion

go—=
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“'Based on the EI$ analyses and public comments,
- -have-heen-identiffed for codification into Part 61.

-

[Wal
[
[Load
"

e

several technical requirements -

Concentratiaon limits are
established for important radionuclides as well as traasuranic radianuclides
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which determine the disposal requireaents for the waste. Waste is divided into
three waste classes: Class A, Class B and Class €. A1l higher activity wastes
{Class B and Class C) are required to be stabilized. Stability can be provided
by the waste form as generated, processing of -the waste to a-stable form or by

. placement in a container or structure that provides stabiity. Lower activity

-J;?

[y
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compressible wastes (Class A) are required to be disposed of in separate disposal
units from stable Class A, B and C wastes. Class € wastes, which present greater
Tong-tern potentia] hazard to an fnadvertent intruder, are-required to be
disposed of on the bottom of disposal units. Disposal facility design and -
operation directed at reducing water contact with waste and achieving long-term
stability is the same as the previous no action alternative. The only major.

operational -difference is the segregat1on of compressible Class A wastes from
stable ctass A, B and C wastes.

Specific. assumptions made for this case are set out in § 4.3.3 of Chapter 4 of
the FEIS.  One important assumption is that (except for Cs-137) all Class €

concentration 1imits, as set out'in the proposed rule, are raised by a factor
of 10 to correspond to 1imits in the final Part 61 rule.  Class B and C wastes

are stabjiized by a combination of solidification and use of containers providing
stability. . .

4.4 Alternative 4 - Upper Bound Redu%rementé'(All Stable AlternatiVe)

In the draft: EIS NRC analyzed many alternatives providing greater controls in
disposal at much higher costs.’ - These were rejected by NRC based on cost/{mpact
considerations. Alternative 4 analyzes a number of these alternatives which
could be required and applied in the disposal of LLW. Because of the overall
importance of long-term stability in veducing impacts and long term costs, the
alternatives selected.are directed at ways to uchieve long term stability.

The principal aiternative analyzed is to place all Class A unstable waste into
a stable form, principally through waste packaging. The other alternatives
considered involve use of several facility design and operation options to
achieve stability including grouted disposal, disposal into grouted concrete-
walled trenches or extreme compaction. Other assumptions for these cases are
set out in §§ 4.3.4 and 4.4.5 of Chapter 4 of the final EIS.

“5.0 REGULATORY ANALYSIS - CONCLUSIONS AND COMPARATIVE EVALUATION

This section presents the final conclusions drawn from a comparative evéluation
of the alternatives. The final conclusions are presented as the basic prin-

cip]es and concepts that should be’ set out as the ninimum technlcaT requ1rements
in the Part 61 rule.

This section has been divided into 2 maJor subsect1ons The first subsection

presents the results of Alternative 1 (the Base Case). ;, The .second subsection

presents and compares Alterpative 2 (ihc No.Action A]ternaetve), ‘Alternative 3
{Thé Preferred Alternative) and ‘Alternative 4 (Upper Bound Requ1rements)

5.1 Results of Alternative 1 (The Base Case Reflectlng Past Pract1ces) s
TAB187S. 2 simnarizes the differences in costs and impacts for each.g];ernatlye
~-Principal-conclusions—for™ A]te~rot1ve’1 Hnclude:

s$-11
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Table S.2 Results of the Alternatives Analysis

! 1 2 3 4
J Base No Preferred Upper
Case Action (Part 61) Bound
I. Long-Term Individual
Exposures (mrem/yr):
Intruder-construction _
o 100 yrs - Body 2.30E+3*  1.79E+3  1.84E+2 1.75E+1
Bone 4.49E+3 1.80E+3 1.87E+2 1.77E+1
Thyroid 2.16E+3 1.78E+3  1.84E+2 1.74E+1
o 500 yrs - Body 1,.14E+2 2.61E+0  3.02E+0 3.07E+0
Bone 1.55E+3 1.16E+1 1.63E+1 1.67E+1
Thyroid 2.70E+1 2.29E+0  2.42E+0 2.45E+0
Intruder-agriculture )
o 100 yrs - Body 2.68E+3 2.21E+3  2.02E+2 0.
Bone 3.64E+3 2.32E+3  2.08E+2 0.
Thyroid 2.60E+3 2.17E+3  2.01E+2 0.
o 500 yrs - Body 6.66E+1 2.77E+0  3.04E+0 3.09E+0
Bone 6.41E+2 7.19E40 9.17E+0 9.38E+0
Thyroid 3.93E+1 9.08E+0  9.02E+0 9,23E+0
Boundary Well
o Body 1.58E+2 4,396-1 1.11E-1 1.09€-1
o Bone 5.61E+0 4,49E-2 3.70E-2 1.47E-2
o Thyroid 1.50E+3 1.11E+1  4.16E+D 3.31E+0
Surface water
0 Body 3.16E-2 2.90E-4  1.44E-4 8.80E-5
o Bone 4.92E-2 4.29E-4  3.37E-4 1.36E-4
o Thyroid 2.16E+1 1.50E-1 5.99E-2 4,77e-2
II. Short-Term Whole Body )
Exposures (total man-mrem
over 20 yrs):
Occupational
0 Waste processing *x +3,75E+5 +5.75E+5 +6.15E45
0 Waste transport 7.58E+6 4.99E+6 4.97E+6 4.97E+6
o Waste disposal 3.33E+6 2.15E+6  2.14E+6 2.15E+6
To population
o Waste processing Ax +0. +1.26E+2 +8.93E+1
0 Waste transport 7.49E+5 4. 78E+5 4.76E+H 4.84E+5
III. Costs (total $ over
20 yrs): ) )
Waste generation and .
~ transport :
0 Waste processing XX +9.53E+7 +1.18E+8 +2.86E+8
0 Waste transport 2.64E+8 1.736+48 1.72E+8 1.70E48
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Table S.2 (Continued)

. 1 a "2 3 4

Base = :,No - - Preferred ' Upper
Case ﬂf”Actxon (Part 61) Bound -
Haste dispesal . - o ' e
o Design & op. 3.25E48° - 3.41E+8 3.50E+8 3.42E+8
o Past operational# 4, SSE+7 4.55E+7 3.576+7 . 1.38E+7
‘0efTotal disp. fac. C R - .
. .-cost 3. 71E+8 - 3. 87E+8 3.86E48 ©  3.56E+8
) Unxt disp. fac. .. T T
. cost ($/m®) 3.71E+2 ‘5. 97E+2 5.95E+2 5.64E+2
V. . Total waste generation, -- +2.03E+7 +4,10E+7 +1.77E+8

transport, and disposal cost
incremental to base case (total
. § over 20 yrs)

V.  Waste Volume (n®): , . :

~ Volume acceptable } - 1.00E+6 - ' 6.47E+5 6.48E+5 .  .6.31E+5
o T 0- Unstaﬁ1e ' 7.47E+548% 4,42E+5## 4.23E45 0. e
+-;) *" ' 0 Stable - Regular 2.52E+5¥% 2,05E+5## 2.21E+H "6.27E45 -
‘ ‘0 Stable - Layered O, U 3.47E+3 3.83E+3,

Volume not acceptable . O  2.56E+4  2.20E+4  2.20E+4

v

*The notation 2. 30E+3 means 2. 30 x 103.

**In this EIS, population exposures due to waste processing by waste
generators,. occupational exposures due to waste processing by waste
generators, and costs due to waste processing by waste generators are .
presented as impacts and costs in add1t1on to those associated with the
base case.

#Postoperat1onal costs are presented as an upper bound level of costs for a

. site having moderately¥permeable soils.” In the analysis, ‘ranges of costs are
calculated depending upon s1te-spec1fic conditions and uncertainties regard-
1ng the ability of the disposal facility to function as-planned. As discussed
in the text, the uncerta1nt1es in the ca]cu]ated postOperat1onal costs
decrease for each successive case. - -

##A1though much of the waste is or has been stab11ized the fact that for
these two cases all the stable waste 15 disposed comingled with unstable
waste tends to negate the potential gain of waste stabilization. The
result is about the same as if all waste was in an unstable form.

. . ol BTS2 L L TR - T ]
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1)

(2)

(3)

(%)

(5)

(6)

The disposal facility is calculated to accept one million m3 of waste over
Its 20-year lifetime. No waste shipped for disposal is determined to be

. unacceptable for near-surface disposal.

Long-term environmental impacts far the base case are calculated to be
high. Potential impacts to an inadvertent intruder are projected to be
2.3 ren (whole body) and 4.5 rem (bone) at 100 years following the end of
the twa-year facility closure period. At 500 years, potential inadvertent
intruder exposures are reduced, but are still on the order of 0.6 to

1.6 ress to the bone. Tnese exposures at 500 years are due to the
relatively longer lived radionuclides. .

Groundwater impacts, which are considered over a time period of 10,000
years following disposal facility closure, are also high. As shown,
thyroid exposures are on the order of 1.5 rem at the boundary well and 22
mrem at the surface water location. These exposures are principally due
to migration of 1-129. Whole body exposures are also relatively high at

the boundary well--160 mrem--and are principally due to the migration of
tritium.

It is not likely that doses to actual individuals would ever be this high,
notwithstanding the conservatism of the analysis. For one thing, potholes
and depressions created by the unstable site conditions would be fitled

in by the site owner, thus reducing the percolation. In addition,
groundwater movement of radionuclides would almost certainly be detected
through monitoring wells long before appreciable exposures could be received
by the public. A more important point is that a considerable amount of
effort and cost to the site owner may be required to prevent such potential
exposures from occurring. This is discussed in more detail below.

Short-term environmental impacts include exposures to radiation workers
during waste processing, transport and disposal, as well as population
exposures due to waste processing and transport. All impacts are given

in units of man-millirem and are summed over the 20 years of site opera-
tion. Occupational exposures due to waste processing by waste generators,
population exposures due to waste processing by waste generators and costs
due to waste processing by waste generators are not calculated for the

base case. They are calculated for the ather cases and are presented as
incremental impacts from the base case. The base case represents conditions
in which 1ittle or no waste processing is performed other than that required
to meet safety requirements for transportation and disposal facility waste
handling operations.

A base case transportation cost of $264 mitlion is estimated for transporta-
tion of about 50,000 m® of waste per year over 20 years ($264 per m3 of
waste).

Disposal design and operational costs are calculated to be on the order
of $325/m3 (9.20/f43).

Postoperational costs are projected to be quite high--i.e., on the order

.. of $46 million for.the.reference-disposal facility site. At a site having -

very impermeable soil and assuming that a bathtub condition exists
requiring extensive leachate pumping and treatment, postoperational costs
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;”‘) could climb to $58 million. These costs are the total costs- that would

© have to be collected from disposal facility customers over the operating
1ife of the.dlsposal facility.in ovder.:to pay for the .projected postopera-
tional activities. Better than 90% of the post-operational funds collected -
would be fbr the.100-year institutional. control ‘period. " These costs

translate to a charge to a disposa] fac111ty customer rang1ng from $1 29
to $154/ft.. . . _ ,iA . ,

The sheer magnltude of the funds that wou]d be needed to be’ co11ected over
20 years to ensure long-term care deserves special ‘consideration. High".
potential ground~water doses are estimated;-and to.prevent such potential ‘.
exposures from occurring, a considerable amount of active site maintenance :
would be expected on the part of the site owner. It is difficult to pre-
dict how long this extensive site maintenance would be required or:how:
.much it would actially cost, although it is seen that.many millions .of
" dollars could be potential]y involved. It is therefore judged to be:
inappropriate to assume that sufficient postoperational funds would 1n
fact be coliected. The disposal facility may close prematurely and prior

to collection of sufficient funds, -There is also no assurance that: the . . .

extensive kinds of. malntenance activities that would be required would -
,.actua1]y be carried out in a tlmely manner, leading to-a self-perpetuating.
- situation.” Finally, extensive site maintenance activities-can- lead to SR
“offsite re1eases of quantities of radionuclides.

In conclu510n, the environmenta] and long-term cost 1mpacts of th)S case are
;;;9 clearly excessive and reversion to disposal fascility practices typified by "

7/ this a]ternatlve s an unacceptable alternative. Leaving:a-disposal fac111ty
in a condition so that extensive active-maintenance’ activities are required to
ensure public health and safety could result in-a considerable financial burden
to the site owner and to future generat1ons. Such active maintenance activities.:
can continue for long. time perlods and in fact tend to.become self-perpetuating.
Active malntenance activities such as leachate pumping and treatment represent
a large source of expense without a tangible: correspond1ng econnmlc galn.

5.2 Compar1son of A]ternatlves 2 (No Actlon), 3 (Preferred) and 4 (Upper Bound)l‘

5.2.1 Long-Term Ind1v1dua] Exposures |

In comparing the no ‘action and. preferred (Part 61) alternatwves it is seen: '
that both intruder and groundwater exposures for the no .action alternatlve are . -
reduced over the base case. This is pr1nc1pal1y due to_ the low concentration-
(10 nCi/gm limit) of transuranic radionuclides. dlsposed and the .improved- .
stability of the disposal facility. The added operational.practices, however,.
for the preferred (Part 61) alternative of segregating stable waste streams
from unstable waste streams and placing certain high actjvity.waste streams at
the bottom of the dlsposal cells further reduces potential: -intruder exposures
at 100 years for the Part 61 case by an order of. magnitude.. Although a new
requirement, waste segregat1on is an .operational practice that has been .and is
currently being carried out for part1cular waste streams at. ex15t1ng sites.
Thus, implementing this alternatmve on a more exten51ve basis is well wlthln .
Y -current’ waste disposal téchnology. ~Similarly, the new requirement of layering
_ _! _{or-other—special-handling) -of--certain-waste streams has long-been a standard™
practice at disposal facilities and so this practice is also judged to be well
within current waste disposal technology. Further reduction in impacts are
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i ‘) observed for the upper bound all stable alternative in which all waste streams
are stabilized prior to disposal. Other design and operation options aralyzed
for this upper bound alternative are discussed later in this sectian.

At 500 years, cbmparable intruder impacts (ranging from 2 to 17 mrem/yr are
observed for all three cases. In fact, due to the raise in the near-surface
transuranic disposal timits for the Part 61 and all stable alternatives from
10 to 100 nCi/gm, intruder impacts for these two alternatives are slightly
higher than those for the no action case. As discussed in § 4.4 of Chapter 4,
however, even this small difference in impacts is probably exaggerated. Waste
streams containing transuranic nuclides in concentrations between 10 and

100 nCi/gm are required in the last two cases to be layeved. Waste streams
disposed with a minimum of 5 meters of cover (earth and/or low activity waste
streams) would still be difficult to contact after 500 years. 1In addition,
the analysis conservatively takes no credit for the reduction in exposures that

would result from stabilized waste forms which would tend to reduce potential
airborne dispersion and plant root uptake.

With respect to graundwater impacts, as shown, the impacts for the Part 61

case are about a factor of three lower than the no action case for exposures

to the thyroid and a factor of about four lower for exposures to the whole body.

For the all stable case potential exposures are somewhat lower than the Part 61

case. Most of the radioactivity contributing to the calculated impacts is

contained in the stabilized waste streams. One of the main purposes of

stabilizing such high activity waste is to provide structural support for

~— disposal cell covers, thus reducing trench cover subsidence and minimizing
conntact of waste by percolating water. If, however, the stabilized waste
streams are disposed comingled with other unstable waste streams (as is the
situation for the no action case), then much of the benefit to be achieved by
waste stabilization can be lost. This is illustrated in § 4.4 of Chapter 4 by
the variations in the no actjon and Part 61 case analysis in which reduced
effectiveness was assumed for improved covers over disposal cells containing
unstable waste streams. In the no action case, the increased percolation from
comingled disposal raised the calculated thyroid impacts to 41 mrem/yr at the
site boundary well. A similar assumption for the Part 61 case raised the
calculated thyroid impacts at the boundary well to only 7.8 mrem/yr.

The results of the analysis also suggest that waste stabilization reduces the
dependence upon the site to minimize radiological impacts. This is an important
consideration, since there will always be some uncertainty associated with
measurements and predictions of site geohydrolagical properties. A stabilized
disposal site reduces the concern regarding the impact of these uncertainties

an the potential radiological exposures arising from waste disposal.

The staff also notes that for both the no action and Part 61 case, there is
still a possibility (although small) of a water accumulation problem at a
disposal site having very impermeable soils. The relalive radiological impacts
and costs of this phenomenon, however, are much reduced for the Part 61 case

as compared to the no action case. The potential for such impacts is believed

to be reduced-to-minimum levels for the all stable.case.. This is presented in- - ...-= .
} Chapter 4. ™
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5.2.2 Short-Term Whole. Body Epreures.

Occupational exposures, due. to. waste proce551ng for the no action alternat1ve
are calcu]atqd to increase over the base case. This is due to ‘the “increased:
waste processing performed for .this case.- Occupational exposures due to waste
transportation and waste disposal are reduced -over the base case. This is
principally due to the reduced volume of waste delivered to the disposa] ,
facility resulting from increased use of volume reduction techniques. -~ Popula-*
tion exposures due to waste incineration are calculated to be zero for the no
action alternative.” Releases are.only assumed to occur from waste incineration
and no volume reduction through incineration is assumed for ‘the no-action
alternative. Population whole body exposures due-to waste transportation are

reduced over that of the base. case, - wh1ch 1is again a result of the 1ncreased
use of volume reduct1on for- this case.

Occupational. exposures for. the preferred Part 61 alternative are hlgher than -
the no action case due to processing additional volumes:of waste into a stable
form or package. Such potential exposures, however, are difficult to determine
since they are faci]1ty-spec1f1c and :are. based on .the type of. processing
performed,. facility design and layout ‘and on other factors.. Population -
exposures for the.Part 61 alternative follow a-similar pattern. . Population’
exposures due to waste incineration are small. Population exposures due to'~
waste transport are slwghtly increased due to the slightly increased volume of -
waste transported to the disposal facility. Occupational exposures due'to’

waste transport and waste disposal are. about the same as those of the prevrnus ,
case. . '

Occupational exposures for.the a11 stab]e alternat1ve are Judged to be greater_
than the Part 61 case. The dlfference in occupational exposures for waste -
processing. for this case and the prev1ous case are entirely due to the additional
waste stabilization requirements.  'As shown, this difference is not 51gn1f1cant

5.2.3 Costs

Waste processing costs are estlmated to be increased by $95 million. for the no
action-alternative over the base case. These costs-are presented as total
costs over 20 years, the assumed lifetime of the disposal facility. These
add1t1onal costs are due to the requirements to stabilize higher activity -
wastes prlor to dlsposal and the volume reduction activities assumed. waste
processing costs are also increased for the preferred Part-61 alternative by
an additional $23 million. This increase, is due to stabilizing addltional
volumes of waste into.a stable form- or. package and the additional volume -
reduction activities assumed. ' Costs for stabilization would be incurred on?y
by disposal facility customers generatwng the high activity waste and not by
small waste generators who mainly generate waste with only low levels of.

_activity. Waste processing costs are. significantly increased for the upper .

bound 'all stable alternative due to the placement of all-wastes into a stable.:
form or package. . This cost increase would be borne by.all waste generators
and is the pr1nc1pa1 reason this, alternatlve was not se]ected

?.d

' TranSportatlon “Costs are reduced for the no action, preferred and upper bound
—-alternatives—over-the-base tase doe to the smaller volume bf‘?aste”ghlpped‘bﬂt

do not vary much from one case to the other.
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Relative to the base case, disposal facility design and operating costs far
the no action alternative have increased from $325 million to $341 million.
This carresponds to an increase in unit costs from $325/m3 ($9.20) to about
$527/m3 ($14.93/ft3). This increase is due to the many improvements in site
operation for the no action case relative to the base case (and also to the
reduced volume of waste delivered to the disposal facility for the no action
case). These'same improvements, however, result in lower long term post-
operational costs which are projected to be on the order of $23 million for
the reference site, assuming that the disposal facility functions as planned.
Given the uncertainties associated with long-term disposal site stability for
this case, a series of upper bound analyses was also calculated for this case
assuming reduced effectiveness of disposal site covers-and different disposal
site conditions. Postoperational costs in these variations were calculated
to range from $40 million (permeable site soils) to $46 million (moderately
permeable site soils) to $58 million (impermeable site soils).

With regard to the no action case, the preferred Part 61 case results in
increased design and operational costs due to segregation of stable wastes and
layering of certain higher activity wastes. Improved stability results in
lower institutional control and post-operational costs. A low level of main-
tenance is projected to be required for stable waste streams, since these
waste streams are segregated from unstable waste streams. A higher level of
maintenance is projected for unstable waste streams. Total) post-operational
costs for the preferred case are projected to be about $21 million for the
reference site, assuming that the site functions as planned. This translates
to a unit post-operational charge to be paid by disposal facility customers of
$31.94/m3 ($0.90/fFt3). These costs include costs for a five-year observation
and maintenance period following disposal facility closure. In a series of
upper bound variations simitar to (but more conservative than) thaose performed
for the no action case, upper bound post-operational costs for the Part 61 case
ranged from $33 million (for a site with very permeable soils) to $36 million

(for a site with moderately permeable soils) to $44 million (for a site with
very impermeable soils).

Post operational costs for the all stable alternative are the lowest of the
four cases considered. The uncertainty regarding the actual levels of costs
is also the lowest of the four cases. : o

In conclusion, relative to the no action case, costs incurred for the Part 61
case are projected to include increased waste processing costs, somewhat
increased disposal facility design and operation costs, and decreased post-
operational costs. (These costs do not include the cost savings to dispasal
facility customers for raising the near-surface transuranic disposal limit from
10 to 100 nCi/gm. This cost savings could be as much as $19 million aver

20 years.) Most of these additional costs are attributed to additional waste
processing costs associated with stabilizing some additional high activity

. waste streams. Thus, these costs would only be incurred by disposal facility

customers. generating the high activity waste and not by small waste generators
such as hospitals who mainly generate waste with only low levels of activity.
The additional disposal facility design and operation costs are associated with

‘the additional disposal--facility operating-practices for~thé:P4art 61 case of

segregating unstable waste streams from stable waste streams, and .of .layering

cartain high activity (Class C) waste streams. Of these additional disposal
facility costs, segregation costs are projected to be incurred by all disposal
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- stabilization of ‘a1l waste ‘could add up to $450/m° ($12.74/f

facility customers. The;-° costs are estimated to run at about an additional
$12.30/m3 ($0.35/ft3) “in design and operations costs. . Costs for layering
certain high activity waste streams are projected to be only ‘incurred by
disposal facility customers generating the high actiyity streams.

Due to the inkreased disposal facility stability. for the Part 61 case, the level
of long-term; $ite maintenance is reduced for the Part 61 case in comparison to.
the no action’case. Corresponding Tong-term insticutional control costs to be
borne by the site .owner are also reduced, as are the uncertainties associated
with projecting such costs. ' This means that the funds collected from the
disposal facility cutomers to provide for post-operational-activities could be

reduced. Thus, lower post-operatianal costs to the dlspusal fac111ty customers
are projected for the Part 61 case.

The annual cost differentlal between the all stable case and’ both the o action
case and the Part 61 case is projected to be greater.--These ‘additional costs

are principally due to the increased costs tc stabilize all waste streams. Such
costs would be passed on to all dtsposal facility customers:. Conversely, dis-
posal factlity design and operating costs for the all stable case would be
reduced relative to the Part 61 case (there would be no waste segregation charge).
Post-operationa] costs wou]d be less than either of the other two cases.

The fact that the 1arge additional ‘casts that are pro;ected to occur for the
all stable.case would be expected to be passed on to all disposal facility
customers is believed to be significant. Many disposal facility customers are
small entities such as hospitals or small research facilities. The waste
generated by such facilities is generally of very low activit, g and requiring

t4) in total disposal
casts to.be barpe by such small entities. - Rather than: stabilizing all wastes,
another option might be to provide stability through variations in disposal
facility .design -and operation--e.g., through such possible techniques as grouted
disposal, disposal into concrete-walled trenches, or extreme compaction.'  The
additional disposal facility design and operatlng costs for these alternatives
are projected to run at about $80, $389, and $28 respectively per m® of unstable
waste disposed. “‘Post-operational costs, however, would be reduced. - Such possib1e
techniques ‘would "also ‘have to be developed and tested for specific disposal -
facilities, since past experience regarding these techniques at low-level waste
disposal facilities has ranged from-occasional to rione. In addition, there are
some occupational safety concerns regardxng some of the above a\ternatives.~

NRC staff thus judges that the preferred alternatave is the ane representing -
the final Part 61 requirements. Although the Part 61 case involves somewhat
higher costs than the no action case, ‘the ‘potential: ‘in the Part 61 case for
minimizing long-term environmental releases and costs’ 'to the site owner is
enhanced. Greater protection is provided to site owners against excessive
long-term costs and also provided to disposal site customers against premature
closure of the disposal facility. Minimum envvrcnmental impacts and costs to-
the site owner are associated with the all'stable ‘case. NRC'staff, however,
believe that there are sufficient uncertainties assocwated with the cost:impacts
to disposal facility customers that it cannot be implemented generically at
this time. This decision mav change ‘in the_future, depending upon cost -
considerations and the application of newer ‘waste management technologies.
_Durlng_]\cens1nq-of—<pec1f1c—d15posa1 -facilities; however, special-attention -
will be given to the possibility of tleachate accumulation within dispesal-cells.
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At specific sites where such a possibility can occur, additional measures
intended to ellminate this passibility will be considered.

6.  WASTE CLASSIFICATION

F
The waste classification system developed for the Part 61 regulation follows
directly from the performance objectives and technical criteria. It is intended

to ensure as far as possible on a non-site-specific basis that the Part 61
requirements are met,

Three classes of waste are established:

1. Wastes for which there are no stability requirements but which must be
disposed of in a segregated manner from other wastes. These wastes,
termed Class A "segregated" wastes, are defined in terms of maximum
allowable concentrations of certain isotopes and certain minimum require-
ments on waste form and packaging that are necessary for safe handling.

2. Wastes which peed to be ptaced in a stable form and disposed in a segre-
gated manner from unstable waste forms. These wastes, termed Class B
*stable" wastes are also defined in terms of allowable concentration of
isotopes and requirements for a stable waste form as well as minimum
handling requirements.

3. Wastes which need to be placed into 3 stable form, disposed in a segra-

gated manner from nonstable waste forms, and disposed of so that a barrier
fs provided against potential inadvertent intrusion after institutional
contrals have lapsed. These wastes are termed Class C "intruder pro-
tected" wastes and are also defined in terms of allowable concentrations

of isotopes and requirements for disposal by deeper burial or some other
barrier.

Finally, a "fourth" class of waste is established which is that waste which
exceeds the classification limits and is generally considered unacceptable for
near-surface disposal. Disposal of this waste at near-surface disposal facil-
ities would require case-by-case determinations.

A significant number of comments and issues were raised with respect ta the
waste classification system. HMajor issues raised related to:

Calculated waste classification limits;
Isotopes considered;

Volume reduction;

Compliance;

De minimis levels for waste;
Classification by total hazard; and
Manifest tracking system

o0 o0ooCcCoOo0oQ

6 1 Calculated Haste Classification Limits

128 F g eep nr—--.f‘

.The. numerlca] basis_for .the limits calculated for the three_ waste classes is

presented in Chapter 7, Volume 2, of the draft EIS. The principal basis used
for setting the classification limits was limiting exposures to a potential
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inadvertent intruder, a]though a number of other considerat1ons went into set-

ting the va1ues--pr1nc1pa11y long-term envivonmental concerns, disposal facil- .

ity stab1l1ty, institutional control costs, and financial Impacts to small -

entities. Waste classification represents a combination of waste form, radio-

isotope characteristics, radioisotope concentrations, the method of -emplacement,:
and to some extent the site characteristics.

A number of comments were rece1ved on the calcu]ated limits for C]ass C waste.
NRC staff has evaliated these comments and has concluded that a rise in the .
Class C limits by a factor of 10 is warranted for all.radionuclides. . This is
due to cons1derati01 of (1 the reduced 1ikelihood of significant intruder - ¢
exposures with incorpat - passive warning devices. at -the disposal facil- -
ity, (2) the difficult: wtacting waste disposed of at greater depths,

and (3) average concent.....ns in waste which would be expected to -be con-
siderably less than peak concentrations. The effect of the change in the

Ciass C concentration is analyzed in Chapter 5 and summarized below.

Two cases are analyzed In the.first case, Class C limits are assumed which
correspond te those established for the final Part 61 rule. For example, the

1imit for disposal of alpha-emitting (except Cm-242) transuranic rad1onuc11des

by near-surface disposal is set at 100 nCi/gm. . The results of this case ‘are. ..
obtained -from the “preferred case" (Alternatlve 3) anaiysis presented earlier. =~ °

The second case corresponds to Class C-1imits which were proposed for the draft
Part 61 rule.

Only slight d1fferences are observed betwéen the two cases. Most of the
differences in the calculated impact measures appear to.be derived from the
slightly ‘reduced volume of waste delivered ‘to the disposal facility .for the
case corresponding to the limits estab]1shed in the proposed Part 61.rule. A
reduced amount-of waste processxng ‘is also projected for .the proposed rule case
relative to the final rule case. Unit d1sposa1 costs are slightly raised: for
the proposed rule case, however, which is due to the reduced volume of waste
dellvered to the d1sposa] fac111ty

6.2 Isotopes Considered for Waste Classification Purposes

In the draft €15, -a total of 23 dxfferent radionuclides were considered in the
numerical analys1s ‘These nuclides were néarly all moderately or long-lived -
radionuclides. ‘Based upon these 23° radlonuclldes concentration limits were.,g
proposed in the ‘draft EIS for 11 individual’ radlonuclldes plus alpha-emitting .
transuranics, enrlched uranium and depleted diranium, | In response to public
comments, limits for '35Cs, enriched uranium, ana ‘°p1eted uranium have been .
ellminated as have been limits for 59N1 and °4Nb excspt as contained in
activated" metal A separate limit .is provuded for Z42um, a transuranic .
nuclide wmth a 162.9 day half-llfe ‘ .

These changes are OrlnClpa]]y in response to comments on proposed Part 61

regarding the costs and impacts of compliance with the waste classification
requirements. In particular, many commenters were concerned that they would

have to dlrectly measure every isotope in every waste package "This would be
difficult since measurement 'of many of_the listed isotopes--which would usually -
_he_present only_in_trace quantities--could not be performed except by-complex-. .
radiochemical separation techniques by laboratories. Commenters were concerned
that costs and personnel radiation exposures would be significantly increased.
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) Thus to ease the burden of compliance, the number of isotopes treated generi-

) cally in the waste classification table was reduced to those judged to be needed
on a generic basis for waste classification purposes. Other isotopes may be

added later either generically or in specific waste streams.

6.3 Volume Rdduction

A

Some commenters were concerned that the waste classification requirement would
discourage volume reduction. This concern is believed to be all- rjated by the
increase in the Class C waste disposal limits. As an illustrati..., the valumes
of waste determined to be unacceptable for near-surface disposal under extreme
valume reduction conditions (waste spectrum 4) may be compared against the
proposed and final Part 61 lim.ts.

These comparative volumes are as follows:

Percent of Total .

Unacceptable Volumes (m3) Generated
Proposed Part 61 Limits 9.42 E+3 ) 4
Final Part 61 Limits 1.93 E+3 ' 1

6.4 Compliance with Waste Classification

Many commenters on the draft Part 61 rule were concerned regarding acceptable
pracedures for determining compliance with the waste classification require-
ments. It was recognized in the draft EIS that developing a reasonable
approach to compliance would be an important consideration. A balance is
needed between the need for knowledge of waste cantents and practical limita-
tions in measurement. Based upon discussions with licensees and other
interested parties, and comments on the draft EIS, a draft technical position
paper has been prepared.

The staff's position is that all licensees must carry out a complfiance program
to assure praper classification of waste. Licensee programs to determine
radianuclide concentrations and waste classes may, depending upon the parti-
cular operations at the licensee's facility, range from simple programs to
very complex ones. In general, more sophisticated programs would be required
for licensees generating Class B or Class C waste, for licensees generating
waste for which minor process variations may cause a change in classification,
or for licensees generating waste for which there {s a reasonable possibility
of the waste containing concentrations of radionuclides which exceed limiting
concentration 1imits for near-surface disposal. Some licensees, such as
nuclear power facilities, are expected to employ a combination of methods.

There are four basic programs, however, which may be potentially used either
individually or in combination by licensees:

, "= Miterials accountability; )
.- Classification-by source;
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- Grass radioactivity measurements, or '
: ) - Direct and "inferential® measurement of 1nd1vidua] rad1onuc11des.

6.5 "De ninim1s“ Levels of Radioactive Waste

Over one-fourth of all commenters on the draft EIS endorsed .the concept of -
setting levels’ for wastes below which there is no regulatory concern, the
so~called “de minimis" level. The fundamental concern of practically all
commenters appeared to be not whether a generic or a case-by-case approach;
should be taken, but rather that action to ‘develop de minimis standards should
be taken as soon as:possible.

NRC staff believes that the current policy. of examinlng waste streams ona - ..
case-by-case basis to establish "de minimis" levels will. result in:the quickest
and'best results. -It-is recognized that setting generic- limits is a desirable
goal, and NRC plans to work toward this goal over the next few years. - . ..
Heanwhi]e, NRC staff believes that the process of examining a few specific -
waste streams will facilitate the development of generic:requirements and is-
accelerating its efforts on setting standards for dispusal of wastes by less .
restrictive means. In this regard, NRC staff is willing to accept petitions

for rulemakihg from 1\censees for dec]aring certain waste streams«to be of no
regulatory concern ’ o

]

6.6- Classiflcation by Tota1 Hazard

. "~ Several commenters were concerned w1th materials which may be present in low-
*-;é level radicactive waste which may be chemically toxic or hazardous. Some -
suggested that the Commission's waste classification system incorporate a

"total hazard" approach that would consider both the radiological and chemical -
hazard of wastes. ~.One commenter considered the EIS deficient in that it .did

not consider-the health impact of hazardous chemicals in LLW. At least one:
comment ‘did not favor the total hazard approach because of the very comp]ex
c]ass1f1cat1on system that the commenter perce1ved would result. R

The Commiss1on has stated pub11c1y on several occasions that {f it were
technically feasible to classify waste by total hazard, then it would make
eminently good sense to do so.” NRC does nct now knaow of any ‘scheme for such.
classification. The Commission will be studylng the chemical toxicity of-low~
level waste, with special emphasis on’ identifying any licensees who generate
hazardous wastes subject to requirements of the Environmental Protection ‘Agency.
We will look then at what couId be done perhaps through process1ng, to minimize
the hazard . , ‘

PR PRI

Furthermore. the Comm1551on belleves that the technical prov1s1ons of Part 61.
generally meet or exceed those expected in the- ‘Environmental’ Protection Agency s
rules for the disposal.of hazardous wastes. Although it.is not the Commission‘’s
intent-to allow dlsposal -of ‘hazardous wastes in a rad1oactive waste disposal
facility, as is noted in the regulation; the Commission recognlzes ‘that such
wastes may be present in low-level radioactive wastes. It is the Commission’s
view that disposal of these combined wastes in: accordance with the,requlrements’ e e
~e O, Rart-61.will-adequately protect the ‘public ‘health ardsafety. SUCh hazardous” |
l _wastes are expected to be such_a small_percentage of the -total volume that—— - - -

dilution by other wastes would greatly minimize any risks. The Commission

jntends - to work closely with the Environmental Protection Agency to assure
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continued compatibility. Further, EPA in its response to a resolution of the
Conference of Radfation Control Program Directors indicated their willingness
to work with other Federal agencies to address this problem.

6.7. Manifest Tracking System

Based on andlyses in the draft EIS a new proposed section was added to 10 CFR
Part 20 (§ 20.311) which established a manifest tracking system for LLW. The
system addressed the need for providing information on the classification and
characteristics of waste shipped for disposal, for improved accountability of
wastes and for helping establish a better data base about LLW,

The manifest required by § 20.311 is consistent with DOT shipping paper require-
ments and the same document may be used by licensees to meet requirements of
both agencies. Section 20.311 requires more comprehensive information about
the waste being shipped, e.g., specific nuclides in the waste and their
quantities, waste chemical content, and waste form. Ne significant changes
were made to the manifest requirements based on public comments. Copies of
propased Part 61 were distributed to all NRC licensees and copies were also
made available to all Agreement States far their licensees. 0Only 29 letters
commented- on the manifest system. Based on these comments, several clarifying
changes were made to the proposed requirements. Because of the minor nature
of the comments received, NRC did not redo the analyses presentad in draft
EIS. No new alternatives were identified in the comments which would require
changes to that analysis or final conclusions derived.

7.0 FINANCIAL ASSURANCE REQUIREMENTS

No significant changes have been made to the financial assurance requirements
as proposed in 10 CFR Part 61 based on public comments. These requirements

are intended to ensure that: (1) a licensee has sufficient fipancial resources
to construct and operate the facility and to provide for final closure and post
closure care; and (2) a licensee provides financial assurance for the active
institutional contral period after the site is closed and stabilized.

One of the major points raised by a variety of commenters was that the proposed
regulation failed to address financial responsibility for unanticipated con-
tingencies at a LLW disposal site. These comments cover two different time
periods-~-the post-closure period, when the original licensee is still respan-
sible at the site, and the institutional control pericd, when the license has
been transferred to the landowner of the site for a period of up to one hundred
years, In the case of the post-closure care period, the licensee wauld be
responsible for all activities at the site found necessary by the Commission

to protect the public health and safety. Finmancial responsibility for activ-
ities during the institutional control reriod are a matter to be worked out
between the site owner (i.e., the stat: or federal government) and the licensee
in its lease or other legally binding arvangement.

Several commenters considered that the rule should resolve the issue of finqn--

cial responsibility for contingencias by requiring-liability insurance or -

specitic language that licensees would be required to indemnify property owners.

"~ in case of off<site migration. ATthough rot proposed in the original rule,

the staff evaluation of these public comments indicates there is a need for
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}icensees to provide financial respansibility for liability coverage for off-
site bodily injury and property damage. The four existing LLW disposal
fac{lities currently carry this type .of 1iability coverage. The Commission
has not established a third party 1iability requirement in Part 61, however,
since the Commission's only statutory framework for establishing such a: -
requirement ,is Section i70 of the Atomic Energy Act, also known as the "Price-
Anderson" At which is.designed to cover."catastrophic events." The Commission
.. believes this coverage would be: in excess of the risk at.a low-level wast-
facility. Tne Commission will 'strongly encourage licensees to continue to
carry third party liability insurance coverage through the conventional -
insurance market. - CoE \ - ST

8.0 ADMINISTRATIVE AND PROCEDURAL REQUIREMENTS

No significant changes were made in-the administrative and procedural-require-
ments for.licensing a LLV disposal- facility. Because of this, 'no additional

. analysis of these requirements beyond that contained in the draft EIS was
included in the final EIS. One change was made to the provisions for State

and tribal participation in the NRC licensing process to provide for a more .
parallel evaluation of proposals by states and Indian tribes for participation

- im the NRC licensing process. The time required for submitta) of such proposals
from the state .in which the site is located was reduced from 120 days to 15 days
after teidering of the application.: For Indian tribes-and other States not
covered above, the time was changed to 120 days after tendering.

As set out in the draft EI5, the 1ife cycle of a disposal facility can be
divided into five phases. These are shown and briefly described in Figure S.1.

9.0 UNMITIGATED IMPACTS OF FINAL PART 61 RULE

Both direct and.indirect environmental impacts will occur as a-result of the
final Part 61 rule. The direct effects of the action fall upon those segments
of the human environment whose conduct of affairs will be affected by the change
in regulatory requirements including:  generators and processors; transporters;
disposal-facility -operators; federal agencies -and the states; and the public.”

The indirect impacts of the final Part 61 rule involving its effect on air and
.water quality, biota and -social impacts are determined based on application of
the performance objectives and minimum.technical requirements of the rule to
four reference disposal facility sites located on a regional basis. By apply-
ing these requirements to a reference facility design and analyzing the bene-
fits and residual impacts, an estimate of the "real world" effects of the rule
is provided : S '

9.1 Environmental Conséquences Dccurring Directly as a Result of the Final
“:Part 61 Rule . ) -

9.1.1 Beneficial Impacts

o o D J e

The requivements of the Part_ﬁj_zggulation are expected to result_in beneficial__.

impacts to the-public in three major areas. First, the implementation and
enforcement of the rule will improve the perfermance of future LLW dispasal
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facilities and thereby reduce the potential hazards of LLW disposal. Although
the benefits of the rule's requirements may not be.immediately apparent, the
staff believes that in the long term these requirements will improve stability
and will lassen the potential for radionuclide migration and the need for
active long+term maintenance of facilities.

Second, the requirements of the Part 61 rule should assure that near-surface
disposal remains a safe viable option for the disposal of LLW. Therefore, the
public can be assured of the continued availability of goods and services whose
provision results in generation of LLW. Among these goods and services are
electricity from nuclear power plants, medical diagnostic aids based on nuclear
technology, research into causes and cures of debilitating diseases such as
cancer, and research into new applications of nuclear technology.

Finally, the Part 61 rule provides public benefits in the form of more explicit
provisions for participation in the licensing process for future LLW dispasal
facilities. Licensing requirements and procedures have heretofore been frag-
mented and somewhat difficult for interested citizens to fathom. Thesde proce-
dures are consolidated in the rule, and expanded provisions for participation
by state and tribal gavernmen*=: are set out under Subpart F of the rule.

Figure S.1 Life Cycle and Financial Assurances for a Disposal Facility
Following the Final 10 CFR Part 61

Time in
years

Activity

Form of financial assurance

1-2 yrs

1-2 yrs

20-40 yrs

i

Site Selection and
Characterization

Licensing Activities

License Issued; Site
is -in Active Opera--
tion; Waste Received

Licensee responsible for costs incurred

Licensee responsible for costs incurred
including license fee

Site closure plan incltuding cost estimates

for closure is submitted as part of license
application

Lease arrangement with long-term care
arrangements for financial responsibility
between licensee and state submitted for
review to NRC for adequacy

Licensee obtains adequate short-term sureties
to provide for closure

Short-term sureties in place for closure:

NRC periodically reviews and requires
updating to account for changes in inflation,
site conditions, etc.

NRC periodically reviews revisions to lease . ..
y re

arrangements to ensure that arrangements for

“financial responsibilities for Tong-term care

are adequate

(74)
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Time in . - ‘ :
years  Activity . Form of f1nanc1a1 assurance o
1-2 yrs ~ Site Closure and " Costs covered from short-term sureties,
Stabilization if necessary; otherwlse, 11censee performs
S , ,-'z‘-‘~activ1t1es BN
' Lease. arrangement between s1te owner and
. operator. for long-term care'is st111 1n
S - effect . . e
5-15 yrs Observation and " Licensee still respon51b1e for all further
Maintenance costs during this.period, with short-term .
~ assurances still in p]ace
100 yrs ;‘“ License Transferred to ~ Terms ‘and cond1t1ons of lease: are met, and
“Site Owner; "Active ‘either state or licensee provides funds to
Institutional Control _pay.for all requ1red and necessary act1v1t1es

Perxod" ‘ ~of this period

9 1.2 Adverse Impacts

The staff does not expect that 1mplementatlon of the rule will be w1thout
; *) adverse public impacts. Three primary impacts are expected to occur,

The - first of these impacts will be residual environmental and human health -
hazards resulting from LLW disposal.. ‘Despite the provisions of the Part: 61
rule, the variables and processes involved -in LLW disposal are sufficiently
comp]ex that unmutlgated impacts cannot be avoided.: These may .include occupa-
tional ‘exposure, migration of radionuclides, and subsequent offsite expasures.
-(Section 9,2 discusses these unmitigated impacts.). It should be noted, how-
ever, that-these-impacts are not- impacts ‘caused by the rule, but. rather. impacts
whlch are; con51dered beyond the capabtl1ty of the ru]e to ellmlnate entirely.

Achmeving reduct1ons in 1mpacts from LLW d1sposa1 wa]l not be w1thout costs in T
-an ecanomic sense. -Implementing the :requirements of the Part 61 rule:will"
involve costs to the disposal. facility operators, waste transporters, and waste
generators. These costs, of course, will be passed on to the public in the
form of increased prices for goods and services whose provision involves the
generation of LIW. It is not expected that ‘the passing on of these costs will
create a significant incremental change to the consumer, but rather will appear
__along with-many :other -costs-of doing:business in .aggregate price increases.
~These ant1c1pated increased costs can:also be balanced against the 1ikely costs,
“which_would be significantly higher, that couldiresult without the 'promulgation
of a unxform series of criteria for waste disposal.- . The current lack of such’
criteria is believed by many to significantly conur1bute to the current shortage
of disposal capacity.

7 Finally,” implementation and enforcement of the prov1s1ons of the Part 61 rule °~

- —  —-will_vequire-the-allocation-of-federal-and-state-resources--during-the-opera-—---— -
tional and postoperational periods of -a LLW -disposal facility. To the extent

that these public resources are allocated to regulation of LIW disposal, they.
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are unavailable for other purposes. Conversely, to the extent that the public
incurs this cost, it reduces (within limits) the costs of LLW disposal in terms
of human health hazards and environmental impacts.

9.2 Environmental Consequences Occurring Indirectly as a Result of the Final
Part 6L Rule

To estimate these impacts, the performance objectives and minimal technical
criteria established in the final rule are applied to four reference disposal
facilities assumed to be constructed on four hypothetical regional sites.
Through this analysis, the residual or unmitigated impacts that could occur
even with the application of the Part 61 requirements are addressed.

9.2.1 Hypothetical Regional Sites

For the purposes of this final EIS, the conterminous U.S. has been divided

into four regions having boundaries based upon the existing five NRC regions
(NRC Regions IV and V are treated as one region for purposes of analysis). A
disposal facility is assumed to be located at a hypothetical site within

each region. Each site has been developed from a number of sources and is

meant to be consistent with the basic disposal facility siting considerations
set forth in the final Part 61 rule and the generic environmental characteristics
within that region. The regional sites are intended to be representative of
reasonable realistic sites-~i.e., sites that could be licensed under the Part 61
rule--but are not intended to represent the "best" sites that could be located
within the regions.

The disposal facilities and waste forms situated at the four regional sites

are intended to provide an example of potential impacts associated with dis-
posal of waste according to the minimum requirements of the final Part 61
regulation. These should not be incerpreted as representing the best or the
only designs or waste forms which could be implemented in compliance with the
rule. There are a number of ways in which the Part 61 requirements may be met
for a specific disposal facility, and compliance with the Part 61 rule, as

well as measures which may be implemented to reduce potential impacts to levels
as low as reasonably achievable, would be evaluated on a case-by-case basis.
The examples, vather, are intended to illustrate an upper bound range of impacts
from impletentation of the rule, with the expectation that actual impacts from

implerentation of the rule at existing or future disposal facilities would be
less.

9.2.2 Results of the Regional Analysis

The section is divided into 4 subsections as follows: 9.2.2.1, Long-Term Radio-
lagical Impacts; 9.2.2.2, Short-Term Radiological Impacts; 9.2.2.3, Costs; and
9.2.2.4, Other Impacts (including non-quantifiable impacts such as impacts to
biota and cultural resources). Quantifiable impact measures are summarized on
Table 5.3.

9.2.2,1 Long-Term Radiological Impacts

i

- -Long-term radiological -impacts -for- the regional case study as summarized-on -

Table 5.3 include potential individual and populaticn intruder impacts,
erosional impacts, and groundwater impacts. Individual inadvertent intruder
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Table 5.3 Summary of Quantifiaf ﬂmpact Measures for Regxonal Ana]ys1s ;;;)

[}
2
1
i | |
7

NE.Site = © - SE site’ W site - - SW Site

R
CoE low perc.  high perc. low perc h1gh perc. low perc. h1gh perc. .
I. Ldng<Term Individual o
Exposures {mrem/yr): ) |
iI’n't.r'udér"-con‘st.r'uct:‘ion ' . R N
b 100 yrs - Body 1.82E+2% 1.97E+2 2. 24E+2 1.27E+2
| * Bone 1.83E+2 2.01E+2 2.28E+2 1.67E+2
" Thyroid 1.82E+2 1.97E+2 2.24E+42 1.24E+2
” 500 yrs = “Body - 2.39E+0 3.36E+0 3.68E+0 1.45E+1
. "Bone 7.92E+0 1.856+1 2.16E+1 1.71E+2
" Thyroid 2.15E+0 2.66E+0 2.91E+0 6. 76E+0
Ihtruder-agrwcu]ture i
° 100 yrs - Body 1.95E+2 2.18E+2 2.49E+2 1.38E+2
; ~ .Bone .. 2.01E+2 2.23E+2 - 2.56E+2 1. 46E+2
Thyroid 1.94E+2 2.17€+2 2.47E+2 1.37E+2.
o 500 yrs -;~Body e 2.87E+0 3.32E+0 3.53E+0 6.03E+0
. ... .. Bone. i 8.19E40 . 1.01E+1 1.04E+1 2.07E+1
L T Thyroid 8.58E+0 9. 87E+0 1.09E+1 3. 96E+D
.Bounda"ry" well
® Body . .. 6.78E-3 - 8.57E-3 2.61E-2 =~ ;5.59E-2 7.905-3 - 1.04E-2 3.84E-3
® Bone: v ... 6.44E-3 - -, .1.25E-2 3.136-2 - ' 1.04E-1 9.65€-3 - 1.75E-2 1.42E-2
® Thyroid >« - 4.29E+0 =~ -4.97E+0 5.02E40 - ®9,38E+0 4.66E+0 - 5.33E+0 7.82E-1
Surface water S N |
> Body - CooEx 1.50E-4 - 3.76E-4 | K% i
° Bone B X% 2.90E-4 - 1.02E-3 Rx *ok
@ Thyroid . R 7.236-2 - 1.35E-1 xx s

’
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:_w Table 5.3 Summary ‘of Quantifiable Ing;[;;ﬁeasures for Regiacnal Analysis (Continued)

i
1

—
NE Site SE Site M Site SW Site
Tow perc. high perc. Tow perc. high perc. low perc. high perc. .
II. fShErt-Term Whole Body
Expasures (total man-mrem
iover 20 yrs):
; Occupational
° Process by waste
generator# +1.70E+5 +2.40E+5 +1.70E+5 +1.50E+5
° Process by regional
process center 1.81E+5 7.25E+4 1.08E+5 9.13E+4
° Waste transport 4.70E+6 5.91E+6 4.26E+b 4.48E+6
° Waste disposal 2.06E+6 © 2.58E+6 1.73E+6 1.66E+6
fo population
@ process by waste
+  generator# +]1,26E+2 +1.51E+2 +1,23E+2 +5.83E+1
2 Process by regional
. process center . 0. 0. 0.
9 Waste transport + 3.79E+5 5.86E+5 6.07E+5 1.07E+6
III.;Coéts.(total $ over 20 vyrs):
Waste generation and transport
° Process by waste .
- generator# +2,20E+7 +2.90E+7 +2,10E+7 +1.60E+7
® Process by regicnal
process :center 5.29E+7 2.10E+7 3.14E+7 2.66E+7
° Waste transport "~ 1.22E+8 2.04E+8 - 2.01E+8 3.05E+8
Waste disposal
° Design & op. 3.51E+8 3.54E+8 3.42E+8 3.29E+8
2 Postoperational
Closure 3.87E+6 3.87E+6 3.87E+6 3.87E+6
Obs. & maint. 1.13E+6 -  1.42E+6 1.14E+6 - 1.43E+6 1.11E+6 - 1.39E+6 5.86E+5
“Inst. Control 1.97E+7 =  3.B6E+7 1.57E+7 -  3.06E+7 1.54E+7 -~ 2.96E+7 9.32E+6
Total post op. 2.07E+7 - 4.3BE+7 2.07E+7 -  3.58E+7 2.04E+7 - 3.49E+7 1.38E+7
'® Total disp. cost 3.72E+8 - 3.95E+8 3.756+8 -  3.90E+8 3.62E+8 ~ 3.77E+8 3.43E+8
5.70E+2 - 6.06E+2 5.03E42 -  5.24E+2 7.06E+2 -  7.34E+2 6.79E+2

'® Unit cost ($/m3)

s
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; NE S1te " SE Site MW Site . SW Site
i o ' low perc. hlgh perc. low perc. h1gh perc.. low perc.. “high perc.
IV. Waste Volume (m3): 5 Co T : ;

Yolume acceptable . -6.52E+5 . 7.17E+5 4.95E+5 i 4, 88E+5
© Class A unstable . -4.25E+5 - 4.72E45 . 3.12E45 - _  3.25E45
® Class A stable ' 1.56E+5 1.73E+5 . . 1.27E+5 1.28E+5
© Class B | 6.76E+4 6.70E+4 '5.33E+4 3.26E+4
9 Class C 3. 26E+3 4,34E+3 2.97E+3 2.18E+3
olume not acceptable 1. 695+4, 1.82E+4 1.67E+4

i
i 4 < S

*The notation I. BZE+2 means 1.82x102.
**{ a5 than 1.x10 & millirem/year. ;

2.80E+4

**%Impacts at the surface water body are not given for the southwest site due to the interm1ttent nature of - the

nearest stream to the site and the extreme depth to groundwater at the site.;

#Inlthis EIS, popu]ation exposures due to waste processing by waste’ generators, occupatxona] exposures due to

LE-S

wabte processing by waste generators, and costs due to waste processing by waste generators are presented as
impacts “and costs in addit1on to those associated w1th a no action case (i.e., contfnuance of current disposal

practuces)



impacts are calculated for two sceparios for two time periods (100 and 500 years)

following transfer of the disposal facility to the site owner for the whole
body, bone, and thyroid.

As shown, the limiting individual inadvertent intruder impacts are to the bone

although in all cases the Part 61 performance objective for inadvertent intrusion
is met.

Potential impacts from groundwater migration are listed for three different
organs (whole body, bone, and thyroid) for two different biota access lacations:

1. A well (boundary well) located at the site boundary which is assumed to
be used by a few individuals;

2. A small stream (surface water access) located down-gradient of the dis-

posal facility and assumed to be used by a small population of about 300
persons.

As shown in Table S.3, the highest exposures due to ground-water migration are
to the thyroid, although in all cases the Part 61 performance objective for
environmental releases is met. The estimated impacts reflect the differing
volumes of waste streams and corresponding radionuclide inventories within

each regional facility, as well as the differing environmental characteristics
of each regional site.

For the high percolation northeast case, it is possible that the disposal cells
containing unstable waste could accumulate water and fill up like a hathtub.
This could lead to overflow of the disposal cells.

Leachate accumulation impacts are, therefore, calculated for the northeast

site to demonstrate representative impacts that could potentially occur from
such a situation. Waterborne impacts are calculated assuming that 425,020
gallons of leachate annually overflow the unstable waste disposal cells. This
overflow is assumed to be carried to a nearby stream where contaminated water
is consumed by an individual. The impacts to the surrounding population from
pracessing the leachate through an evaporator are also calculated. The results
of this calculation are as follows:

Body Bone Thyroid

Individual dose from

disposal cell averflaow

(mrem/yr) 6.64E+1 i.14E+2 4.37E+1
Population dose from

leachate treatment

{man-millirem/yr) 1.98E+2 7.40E-1 1.98E£+2
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1t would appear that additional efforts to achieve site stability and reduce o
percolation would be called for at sites in whxch there is a potent1al for -
water -accumulation problems. -

9.2.2.2 Short‘Term Radiologlcal Impacts

Short-term radiologica] impacts are also summarlzed in Table S.3. Included ,
are (1) potential :impacts to populations'(in man-mrem) from transporting waste
to the regional faci1it1es, (2) potential occupational impacts (in man-mrem)
associated with processing, transporting, and disposing of waste within the
region, and (3) potential jmpacts from’ 1ncinerat1ng small volumes of waste at
the waste generator s facilities "

As shown, transportation jmpacts over 20 years range from about 380 to 1 070
man-rems. or about- 19 to 54 man-rems per year,

Occupational 1mpacts are listed as total impacts over 20 years for waste proc- o
essing, transportation to the disposal facility, and waste disposal. Waste
processing occupational exposures are presented as additional exposures to .
those associated with a "no action" situation. That is, these exposures are -
presented as incremental exposures to those that would be received if existing
disposal practices and facility license conditions were continued.

Also included are.the occupational exposures that are estimated to:be’ associated
with operation of regional processing centers. This waste processing is assumed
to cogs1st of compaction of compressible waste streams by large compactor/
shredders. - . .

9.2.2.3 Costs

Costs, including waste processing, transport, and disposal costs are listed in:
Table S.3. Similarly to occupational exposures, costs due to processing the ,
waste by .the waste generator are presented as additional costs to those asso-
ciated with a continuation of existing disposal facility practices and 1icense ™
conditions. . These costs .include costs for uaste volume reduction as well as.

for waste stabilizatzon. R S

Waste disposa] costs are set out 1nto design and operatlonal costs and post~
operational costs, where postoperational-costs include costs to waste customers
{over 20 years of operatlon) for providing for: (1) facility closure, (2) a
5-year observation and maintenance period, and (3) 100 years of institutional
control. Also shown are total disposal costs as well as unit ($/m3) costs.

As shown, the largest total design and operational costs are for the northeast
and southeast sites, due to the Jlarger volumes of waste deliverea to these -two-
sites.. . The southwest site .is prOJected to experience a low level of postOpera-
tional costs, due to the semiarld nature of -the s1te.;f

Postoperatlonal costs for the northeast southeast and mtdwest sxtes are pre- -
sented in Table 6.5 as a range from a. reasonab]e to a-worst case, corresponding

-*t0 the'variation in percolation into. the disposed unstable wasté streams. “"A*~ "W s

_Jow_leyel_nf_posinpenatinnal.cosLs.Js,prOJected for. the stable .waste.streams.. ——— .
A moderate (reasonab1e case) to high (worst case) level of postoperational
costs, however, is assumed for the unstable waste streams.
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The presentation of the worst case here is believed to be very conservative,
since it discounts improvements in disposal facility operations which could be
implemented to help to reduce water contact with the unstable waste streanms.
It also discounts the increased use of compaction for the compressible waste
streams. Such compaction would tend to retard the rate of subsidence and
slumping associated with the unstable waste disposal cells.

Unit costs are seen to vary widely depending upon the assumed design and
operating practices carried out at the particular disposal facility as well as
the volumes of waste delivered to the facility. For example, the design and
operation of the southeast site is essentially the same as -the midwest facility.
However, the volume of waste delivered to the midwest facility is much less

than the southeast facility, while the design and operational costs are only
slightly less. This is because capital costs to construct the disposal facility
are much less dependent upon the volumes of waste delivered to the facility

than the operating costs. Many of the same expenses to design, build, and

operate the facility would be incurred whether a high or a low volume of waste
was received.

9.2.2.4 AQther Impacts
Air Quality

Nonradiological impacts to air quality due to LLW management and disposal
would principally arise from two sources: combustion of fossfl fuels during
processing, transporting, and disposing of waste and (2) particulate matter
(dust) released into the air due to earth moving activities at the disposal
facility. It is believed that implementation of the Part 61 regulation would
have little if any effect upon overall air quality.

Biota

The operation of a disposal facility would involve acquiring and fencing in up
to a few hundred acres of land. Ouring this process, impacts to biota could

" result from destruction of habitat. Such impacts would again not be caused by

the fact that the facility is used for waste disposal, but arise from the
decision to change the land from one use to another. Similar types of impacts
would result from other land uses involving construction such as a small
industrial concern, a school, a farm, and so forth. Implementation of the
Part 61 rule is expected to have little effect on the potential for impacts to

biota.
Land Use

Possible future use of a LLW disposal facility after it has closed is greatly
influenced and somewhat circumscribed by the presence of the disposed waste.

“This does ‘not mean that land used for LLW disposal is permanently excluded

from productive use. Rather, as long as care was taken to restrict activities
to those which would not involve excavating into the disposed waste or bringing
contamination to the surface, there may be a number of useful purposes the

-~ ‘facility surface may be put to. These could possibly include use of the '~
—facility for golf-courses, vecreational areas, or light industry.- - e e
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{”“) It is difficult to assess the influence of the Part 61 regulation on this land
use. A range of land uses may be estimated, using the regional analysis as a
guide. Land use for each of the regions is shown below.

t

4
A

Land Use (m® x 10%)

Northeast . Southgagt, Midwest -Southwest
2,26 . 249 - L72 1.69

Energy Use

One way in which the effects of a proposed action can be quantified is to
estimate the total energy requ1rements associated with that action. In terms
of LLW management and disposal; this would be a difficult project given the
Targe number of waste generators, the many different types and forms of LLW,
and the many possible process1ng technlques that could be used.

The estimated increase in energy use due 5 the Part 61 regulation is 11sted

below in gallons of equivalent fuel for each region for the range of post
operational actwvit1es prOJocted

Enerygy Usa (gal x 10%)

Northeast Southeast Midwest Southwest -

40,83~ 40.96  +1.1]1 - +1.31  +0.90 - +1.00  +0.66

Social ]mpacts .

In general, social impacts due to promulgat1on of the flnaT Part 61 regula-"
tion are difficult to address. ‘These impacts are very site-specific and would
include such aspects as the effect of bringing a labor force into an area on
local utilities, schools, and other services. ' These types of impacts are
typically ¢f most concern during the siting, construction, and operation of
large facilities such as a large nuclear power plant. A 10w-1eve1 waste dis~
posal fac111ty is by comparison a very small operation, and the final Part 61
regu]ation is not expected to result in’ any ‘significant incremental: changes
“in soc{al 1mpacts assocwated wlth operation of LLN disposal fac1]1t185

-:v?-*e-)""-:. o ST o ) IR T . - B L, e s
(3 . .
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i“') Chapter 1
" INTRODUCTION

I
1.1 PURPOSE, SCOPE, AND NEED OF THE FINAL EIS

1.1.1 Description of the Proposed Action

The action being considered in this final environmental impact statement (final
EIS) is the issuance of a new regulation, Part 61, to the U.S. Nuclear Regula~
tory Commissidon (NRC) rules in Title 10, Code of Federal Regulations (10 CFR).
The new Part 61 provides licensing procedures, performance objectives and
technical requirements for licensing the land disposal of "low-level" radio-
active waste (LLW).

There are four principal purposes to the regulation:

0 Establish performance objectives for the land disposal of radio~
active waste;

] Establish the technical requirements for dispasal of radioactive
waste by near-surface disposal including 1imits on the form and
content of waste acceptable for near-surface disposal;

C o Establish the administrative and procedural requirements which NRC
ki | will follow in licensing the Jand disposal of radioactive waste; and

o Establish a manifest system.

1.1.2 Purpose

NRC has a two-fold purpose in preparing this EIS. First, it is to fulfill NRC's
responsibilities urder the National Environmental Policy Act of 1963 (NEPA)
(Ref. 1). NRC has also prepared this EIS to demonstrate the decision process
and bases applied in the establishment of technical requirements and licensing
procedures included in the Part 61 regulation. It is the intent of NEPA to
have federal agencies incorporate environmental values into the decision-making
procass to assure a thorough consideration of such values. . NRC has considered
and analyzed alternative courses of action and requirements were selected with
full consideration of public views and the enviranmental, health, and safety
effects to cuvrent and future generations.

1.1.3 Scope

This EIS analyzes requiremenls for the land disposal of radioactive waste and
specifically near-surface dispoal. Near-surface disposal involves disposal in

the uppermost crust of the earth, generally within 30 meters of the earth's

surface. Noar-surface disposal technology may also involve burial at depths

greater than 30 meters. This EIS does not address other metheds of disposal

such as ocean.disposal. ~ e _ ~ e
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This EIS is not a generic EIS. It does not attempt to analyze :all of the
issues that are involved in the disposal of LLW. Rather, it is specific to
providing a decision analysis leading to the establishment of the technical
requirements and procedures for licensing the disposal of LLW. Only ‘issues
that are germape to this decision process are ana]yzed and considered

1.1.4 Need Fdr The Proposed Action

Current NRC regulations for licensing radioactive materials do not contain
sufficient technical standards or criteria for the disposal of licensed
materials as waste. Comprehensive standards, technical criteria and licensing
procedures are needed to ensure the public health and safety and long-term
environmental protection in the licensing of new disposal sites.” They are -
also needed with respect to operation of the-existing sites and with respect
to final closure and stabilization of all sites. The development of these
regulations has been in response to needs and requests expressed by the public,’
Congress, 1ndustry, the States, the Commission and other federal agencies for -
codification 6f requlations for the disposal of LLW. Respondents :to the"
advance notice of proposed rulemaking published on October 25, 1978 strongly

supported the Commission's development of specif1c standards and requirements
for the d1sposa1 of LLW.

1.1.5 Scoplng For The Flna1 EI1S

NRC has conducteduscop1ng activities for the Part 61 rule and this EIS sincez
1978. Included have been.

(1) Public comments in response to an Advance Notice of Proposed RuIemaking
on the LLW Disposal Regulation (10 CFR Part 61) published in the Federal .
eglste on October 25,.1978 (Ref. 2),

(2) Publwc comments on a- prellminary draft of 10 CFR. Part 51 dated November 5
. 1979 (Ref.- 3). On February 28, 1980, the Commission also published a . ..
Notice of Availability.of the November 5, 1979 preliminary draft regula-
tion, announcing its availability for public review and comment (Ref. §).
Copies of the draft regulation were distributed to all of the states;

(3) During the summer and fall of 1980, four regional workshops were held on
Part 61 sponsored by the Southern States Energy Board, the Western Inter-
state Energy Board, the Midwest Regional Office of the Council of State
Governments and- the New England -Regional Commission {Refs.. 5,6, 7,7and .

8). - The workshops provided an ‘opportunity for open dialogue among repre-
sentatives of the states, public. interest groups, .the industry, and :
others on the issues to be addressed through the Part 61 rulemaking.” .
These workshops were particularly useful in formulating our positions on
the more judgmental aspects of ‘the rule and underlyrng assumptions {such -
as the length of time we should assume that act1ve governmental contro]s
could reasonably be relied on); .

(4) Input from the State Planning Council, the National Governors Asscciation,
the National Council.of State~Legqslators and.the National Conference of -
State Radiation Control Program Directers,




(5) A Natural Resources Defense Council Petition for Rulemaking (Ref. 9);

(6) Discussfons with industry, public interest groupé, state and federal
- agencies, and others;

[}
(7) Licensing. experience and current LLW management techniques at existing
disposal ‘sites;

(8) Programs of the Environmental Protection Agency to develop standards for
LLYW disposal and regulations for disposal of nonradioactive solid and
chemically hazardous wastes; and

(9) The results of fedaral, state, and other organization’s studies and
technical data on LLW management and disposal.

Public participation in the development of Part 61 and analyses of the major

scoping activities and public comments are discussed in detail in Appendix C
of the draft EIS (Ref. 10).

In addftion, proposed 10 CFR Part 61 was pub11shed on July 24, 1981 for public
comments (Ref. 11). The 90-day comment period was extended to January 14, 1982
to coincide with the 90-day comment period for the draft EIS. The availability
of the draft EIS was announced on October 22, 1981. Public comments recefved on
both the rule and draft EIS have been used in preparing this final EIS. The
analysis of comments is contained in Appendices A and B.

1.2 STRUCTURE AND APPROACH FOR PREPARATION OF THE FINAL EIS

1.2.1 Structure of the Final EIS

This final EIS has been prepared in accordance with requirements of the National
Environmental Policy Act (NEPA), following Council cn Environmental Quality
(CEQ) regulations (Ref. 12) for preparation of environmental impact statements
and following NRC implementing regulations set out in Title 10, Code of F:deral
Regulations, Part 51, "Licensing and Regulatory Policy and Procedures for
Environmental Protection.™

The EiS is divided into three volumes. VYolume 1 contains the summary and six
chapters which are listed and summarily descridved below:

Chapter 1 - "Introduction" describes the proposed action and presents the
purpose, scope, need and structure of the EIS. It also describes how NRC has
utilized data prepared and presented in the draft EIS and comments filed on the
draft in preparing this final statement.

Chapter 2 - "Description of the Affected Environmeat" presents hackground
information about LLW, describes the affected environmeat, and reviews the
historical basis for the Part 61 rule.

Chapter 3 - "Analysis of Comments on the Dratt EIS" summarizes the major
comments received, changes made and actions -taken.by the.staff in response = - R
o the comments,



Chapter 4 - "Analysis of A]ternatives“ describes the pathways of exposure
ana;yzed

impact measure used, speciflc alternatives analyzed and presentation
of results. ’ ' v

Chapter - 5 - “Conp]usions and- D1scussion of Requirements“ presents f1na1 conc1u4
sions - and requnrements der1ved from the ana]ys1s -of a]ternat1ves

Chapter 8 - “Unmit1gated Impacts of Fina] Part 61 Rule" presents the typ1ca1
and unmitigated. impacts of the Part 61 :rule based on ana]ys1s of disposal of -
waste on a reg1ona] basis following the fina1 requ1rements in Part 61. ’

Volumes 2 and 3 contaxn a ser1es of support1ng appendices

Volume 2 ‘ ‘
Appendix A -‘Staff Ana]ys1s of Pub11c cOmments on the Draft EIS for 10 CFR-‘
Append1x B -:giggfsknalys1s of Public Comments on Proposed 10 CFR Part 61
~% o+ - Rulemaking ‘

Volume 3 _

Appendix.Ci ;Revisionsueo Impact Analysis Methodoiogy-.‘ :

Appendix D-
Appendix E
Appendix F

‘Computer -Codes Used for Final EIS. Calculatjons
Errata for the Draft EIS for 10 CFR Part 61
Proposed Final Rule and Supplementary Information

-/ 1,2.2 Method of Preparation

The approach NRC has followed in preparation of this final EIS is to present,

in a concise manner, the final decisiun bases, conclusiens (costs and impacts)
of NRC's analysis of LIW disposal as reflected in the requirements of Part 61.
NRC has chosen not to republish the exhaustive and detailed analysis of alter-
natives presented in the draft EIS.

Based on public comments received and NRC's analysis of those comments (see
Chapter 3 and Appendices A and 8 of this final EIS) no new alternatives or
principles were identified which required analysis. No major changes are
required for several specific requirements of Part 61 including the overall
performance objectives which should be achieved in the land disposal of LLW,
administrative and procedural requirement for licensing a LLW disposal facility
and the requirements for financial assurance. Many clarifying and explanatory
changes are, however, required with respect to specific rule provisions.
Several changes are aisn made with respect to the EIS relating to the method
of cost analysis used, certain analyses of the impacts of waste classification,
and a new pathway (trench overflow and leachate treatment) is analyzed.

Given this conclusion and the public .omments that the number of alternatives
should be reduced to a smaller understandable number, NRC has chosen not to

republish the extensive analysis of alternatives as presented in the draft EIS.
Ratberﬁ NRC_ has grouped the alternatives_analyzed ipto 4 major alternatives

) which’ present“fﬁe batis for-decisions made regardlng requirements 1nc1uded 1n
e Part Bl —— e o e e e - — RS —
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NRC has concentrated its efforts in this final statement on analysis of those
areas where changes have been made based on public comments and to present a
¢learer analysis of the costs and impacts of alternative technical requirements
for the near-surface disposal of LLW which can be applied to ensure the overall
performance objectives are met. Thus, the final EIS concentrates on analysis
of the costs and environmental impacts from continuation of existing practices
in near-surface disposal of waste (the no action alternative) and from appli-
cation of improvements to existing practices that would be implemented due to
requirements established by Part 61. Finally, this EIS collectively considers
all the final Part 61 requirements and presents the typical and unmitigated
impacts of the final Part 61 rule. This is accomplished through analysis of

the disposal of LLW at a grouping of regional sites that are operated in
compliance with the Part 61 requirements.

The draft EIS, thus, serves as a resource and reference document to the final
EIS. Changes made to the draft EIS and assumptions used in the analyses based

on public comment are noted and used in the final EIS. Other changes to the
draft which are not critical to the analyses are presented in errata to the

draft EIS in Appendix E. 1In this way, the analyses and conclusion of the final
EIS reflect the work presented in the draft EIS and any changes and modifications
made based on public comment. NRC staff hope that by presenting a more concise
statement of the alternatives analyzed, changes made based on public comments

and final conclusions, the final EIS will be of more manageable size, easier

to understand and the costs for publication and distribution will be reduced.
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Chapter 2
DESCRIPIION OF THE'AFFECIED‘ENVINQNNENT

This chapter has been prepared to describe the affected environment and to pro-
vide the readér with background ‘{nformation. about LLW and. about the historical
basis for the requirements in the Pari 61 regulation. In preparing this EIS,
the staff has assuwed a basic level of knowledge about the structure of natter,
radiocactivity and radioactive decay. The reader i{s referred to reference$ 1 and
2 as well as any high school or college physics or physical. science textbook for
background information on these topics. The reader {s-also.referred.to NCRP

Report No.' 39 ‘(Ref. 3) for background information about ba51c radiation protec-
tion crlterla _

2 1 DESCRIPTION OF THE AFFECTED ENVIRONMENT

The environment affected or potentially affected by . the generatzon, transport
and disposa1 of LL¥W encompasses-the whole of the nuclear industry and much of
society.” It consists of all the industries, hospitals, private individuals,
and governmental agencies and laboratories that generate LLW through the use

of radioactive materials as a normal part of their day-to-day activities and
functions. It consists of those involved in supplying waste processing and
packaging services at waste generator fac111ties. and transport1ng waste from.
waste generators to disposal facilities. It consists of those involved in the
awnership, operation, and long-term control. of the disposal facilities. .It
involves the various regulatory agencies such as NRC, the Department of Trans-
portation (DOT) and the state radiation control programs that license,. regulate,
and inspection all waste management phases to assure an adequate level.of safety.
It consists of society: the individuals, small population groups, and the

~-general population that can be potent1a11y affected by the various activities

involved in the generation and disposal of waste. ' Finally, it consists of the
natural environment including the ground and surface water, the atmosphere,
and various plant and ‘animal species that would be affected by site-specific -
activities. ‘Additional details regarding spec1f1c parts. of the affected
environment are contalned in the fo1lowing sect1ons

2.2 LOW-LEVEL WASTE

The term "Jow-level waste" serves as a 'general term for a very w1de range of
radioactive wastes.. A1l industries; ‘hospitals; medical, educational, .

research institutions; private or’ government Iaboratorles. or fac1l1ties
forming part of the nuclear fuel tycle (e.g., nuclear power ‘plants, fuel fab°'
rication plants) utilizing radioactive materials ‘as a part of their norma]
operational activities generate so-called low-level radioactive waste just as’
they generate other types of hazardous and nonhazardous wastes.. LLW consists
of the radioactive materials themselves and other materials which have been in

_contact' with rad1oactive material’ and ‘are contaminated or suspected of be1ng
- ‘contaminated. * Because of the wlde range in the types of act1v1t1es and’in

specific purposes-of application, LLW'is generated in many waste types, forms,
and amounts. -1t ranges from trash that-is only "suspected -of being contaminated
to highly radioactive material such as activated structural components from
nuclear power reactors. The form of the generated waste can be solid, liquid,

or gaseous. It can consist of a wide range of chemical forms and can be shipped
in a number of different types of packages.
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2.3 VYOLUME OF LLW GENERATED

Currently, about 85,000 m® (3 million ft3) of LLW is generated and disposed of
At the commercial LLW disposal sites annually. Based on projections of LLW
volume prepared by NRC for the waste streams considered in this EIS, about 3.62
mitlion m3 ?128 million ft3) will be generated during the period 1980-2000.

0f this, abdut 65% of the waste is projected to be generated by fuel cycle
sources and 35% by nonfuel cycle sources.

2.4 LLW GENERATORS

LLW is generated by more than 20,000 companies, institutions, labaratories, and
government facilities licensed by the NRC or Agreement States to use radioactive
materials as a normal part of their day-to-day activities. This includes fuel
cycle facilities such as nuclear power plants, uranium hexafluoride conversion
plants and fuel fabrication facilities; institutional waste generators, such

as colleges and universities, medical schools, private physicians and hospitals;
and industrial generators such as research and development labs, manufacturing
companies, pharmaceutical suppliers and quality control Tabs. Most of the

activity disposed of at the commercial sites is generated by less than
100 licensees.

“2:4:1 Fuel Cycle Facilities

The LLW produced by commercial nuclear power plants can be divided into six
basic categories: 1{on exchange resins, concentrated liquids, filter sludges,
compactible trash, noncompactible trash and nonfuel irradiated reactor compo-
nents. Ion exchange resins are used ih reactors to remove dissolved radio-
activity from liquid streams. When spent, they are exchanged and the spent
resins are placed into a shipping container (usually referred to as a liner)
where excess water is removed (dewatering) prior to transfer to a disposal site.
In some cases the spent resins may be solidified with binders such as cement

or synthetic polymers. Resin waste in shipping containers is usually trans-
ported in a cask or overpack that is shielded for radiation protection purposes.
Concentratad liquid waste is produced by the evaporation of a wide variety of
reactor 1iquid streams. These concentrated 1iquids are solidified in various
materials such as cement, placed 'in a shipping container, and shipped to a dis-
posal site. Filter sludge is waste produced by precoat filters and consists

of powdered filter material. It is used to remove suspended and dissolved mate-
rial from liquid streams. Filter sludge waste is generally dewatered and placed
into a container for disposal. Compactible and noncompactible trash consists
of everything from paper towels, plastic, and glassware to metallic components
such as pipes and contaminated tools. Nonfuel irradiated components consist

of fuel channels, control rods, and in-core instrumentation that has been
exposed to in-core neutron flux.

Other fuel cycle waste streams. include process waste and trash from uranium
hexafluoride and fuel fabrication plants. This can include calcium fluoride
generated in hydrogen fluoride gas scrubbers, filter sludges and paper, plastic,
equipment and other trash. These are generally packaged .1 55 gallon drums or
.Yarger containers and.shipped for qgsposal. . -



2.4.2 Honfuel Cycle Facilities

Institutional waste generators use radioactive materials in many diverse appli-
_.cations_including analytical instruments, diagnosis and therapy, research and
instructicn. The type of waste generated generally falls into six groups:

~ liquid scintf1lation vials, liquids, biological .wastes, trash, accelerator
targets and sealed sources. Liquid scintillation vials are made of glass or
plastic.and. "contain. organic solvents and small amounts of rad1oact1vity They
are ususally packaged in 55-gallon ‘drums with absorbent material for disposal
Absorbed liquids consist of organic and aqueous liquids generated by various
preparatory and analytical procedures involving radioactive material. - They

are absorbed on media such as diatomaceous earth and packaged in 55-gaTlon or
smaller drums. Bio]ogical wastes consist of animal carcasses, tissues and cul-
ture media used in research programs. It is usually treated wlth lime and
packaged in 55-gallon drums for disposal. Institutional trash consists mostly
of paper, rubber, plastic, broken labware and disposable'syringes. Sealed
sources consist of radicactive material that has been encapsulated to contain
and prevent leakage of the material. 'Sealed sources are packaged in a.shielded

container for transport and are sometimes disposed of in toner tubes or caissons
backfilled with concrete.

The use of radioactive mater1als and resulting wastes produced by 1ndustr1a]
waste generators are diverse and can consist of: sealed sources, compactib]e
trash, .radioisotope production wastes, ‘and a range of biological, scintilla-"

tion and absorbed liquids similar to- those generated by medical and educattonaI
institutions o

2.5 DISPOSAL OF LiW

- Waste is disposed .of by a method generally known as shallow land or near surface
disposal (NSD). This method of waste disposal consists of placing packaged
waste into excavated trenches. The filled trenches are backfilled with 5011
capped and mounded to facilitate rainwater runoff.

“The operators of the dlsposal facilities offer the essential services of pro-
viding a‘licensed and controlled site for disposal of radioactive waste, -
'Presently, there are 6 commercial sites: .3 operating and 3. c1osed -One of
‘the operating sites, located at Barnwell, South Carolina, is operated by Chenm~
MMuclear Systems, Inc. "The other two operat1ng sites, ]ocated at Beatty, Nevada
~and:Richland, washxngton are operated by U.S. Ecology, Inc. . The commercial
sites are summarlzed in Table 2.1 below. ' The ‘Department of Energy, (DUE) also
operates 14 'sites throughout the country for the disposal of wastes generated
from certain defense and .all DOE research and development activities. , These
‘14 sites are not subject to NRC or Agreement State regulatory Jurlsdlctlon._

2.6 FEDERAL AND STATE RESPONSIBILITIES IN COMMERCIAL LLW DISPOSAL .

There are- f]V& key -federat agenc1es‘that adm1nister programs regarding ‘the

- management ‘and ‘disposal of LIW. These include the Nuclear Regulatory Commis-
sion (NRC), the Environmental’ Protection Agency (EPA), the:U.S. Geological .
Survey (USGS) in the Department of Interior, the Depgrtmeot of. Energy (DOE),

-and the Department of “Transportation.(DOT).

I
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} Table 2.1 Commercial Waste Oisposal Sites

Originally
! Licensed . Currently Operational
Location -  Operator By (Year) Licensed By Status
Beatty, U.S. Ecology, Inc. AEC (1962) State Open
Nevada .
Maxey Flats U.S. Ecology, Inc.* Kentucky (1962) State Closed
Kentucky
West Valley, Nuclear Fuel New York {(1963) State Closed
New York Services, Inc.
Richland, U.S. Ecology, Inc. AEC (1965) State and Open
Washington NRC**
Sheffield, U.S5. Ecology, Inc. AEC (1967) NRC Closed
11Vinois : S
Barnwell, Chem=-Nuclear South State and Open
S. Carolina Systems, Inc. Carolina, (1971) NRC**
) *U.s. Ecolégy was the operator while the site was open. Currently, Hittman,

Inc. maintains the site as a caretaker for the State of Kentucky.
XXNRC licenses only special nuclear material.

NRC has regulatory responsibility for use of source, byproduct, and special
nuclear material including control of LLW disposal at licensed facilities.
NRC carries out its responsibilities in compliance with overall federal radi-
ation protection guidance and environmental standards established by the
Environmental Protection Agency. EPA was charged with this responsibility in
“the Reorganization Plan Number Three of 1970. The U.S. Geological Strvey is
responsible for basic research in the geological sciences and assists in the
development of basic data for application in the development of criteria. The
U.S. Department of Transportation has the primary responsibility for regulating
waste containers and other aspects of the interstate transport of radicactive
waste. The Department of Energy carries out federal respensibilities for the
research, development, and transfer af LLW disposal technology to commercial
industry.

In dlschargrng its respon51b111t1es ‘NRC is permitted by the Atomic Energy Act
to re]1nqu15h part of its regulatory authority over source, byproduct, and -
special nuclear material to the states. States which have assumed regulatory
authority are termed Agreement States and currently, there are 26 such Agree-
ment States. Licensing of commercial LLW disposal facrlltles is part of the .

- =e.. -NRGszauthority which may be assumed by an Agreement State”  Of the"six cofi® =~

’ mercial disposal tacilities which have operated in the United Stales, five of
these facilities are located in Agreement States and are principally regulated
by the Agreement States (See Table | I).
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.~ 2.7 REGULATORY PROGRAM FOR LLW DISPOSAL

Existing NRC-regulations for commercial LLW disposal "in:licensed disposal
facilities are principally contained in-a few paragraphs in 10 CFR Part 20
(§20.302). The requirements mainly describe .in general, terms the type of
information td be included in an application-for a disposal facility and
require:that LLW disposal :‘facilities must be sited on land owned by the state
or federal government. In practice, this requirement has been met through .
lease conditions between the disposal‘facility operator and state landlords
which provide that the States assume vesponsibility for long-term control.and
surveillance of the facility site after closure. Licensing of the six com- =
mercial sites has, therefore, been performed by NRC or the Agreement States on
a case-hy-case basis following .these general requirements in Part 20 or com-
patible-provisions in Agreement State vegulations. | ' o

Other NRC regulations, Part 30 ("Rules of General Applicability to Domestic

Licensing of Byproduct Material”), Part 40 ("Domestics Licensing of Source
Material®), and Part 70 ("Domestic Licensing -of Special Nuclear Material)-- - -

apply to possession of licensed material by a disposal facility licensee. .

Part 2 ("Rules-of Practice for Domestic Licensing Proceedings") contains gene~

ral requirements for NRC licensing ‘proceedings. Part 51 ("Licensing and Regu-

latary Policy and Procedures for Environmental Protection") contains require- - -----
ments- for compliance with the National:Environmental Policy Act of 1963 (NEPA).

To the extent that a new requlation such as Part 61 represents a change in NRC's
L radiation protection program for source, byproduct, and special nuclear material,
{ ) it is necessaryithat the Agreement States cooperate in the formulation of com-
C patible regulations and revise their‘existing regulations as necessary. Current

NRC regulations regarding NRC's relationship with the Agreement States are con-

tained in 10 CFR Part 150. SR L ‘ L '

2.8 BRIEF-HISTORY OF LLW DISPOSAL

The disposal of commercial LLW by .near surface disposal generally followed from
the practices and procedures utilized by-the Atemic Energy Commission (AEC) at,
national labaratories involved in atomic energy research and development and

_defense .programs. Activities in-the programs involving use of radioactive mate-
rials generated guantities of ‘radicactive waste and means had to be developed
for their disposal. . T e ' -

Two principal methods of disposal were utilized: near surface disposal (NSD)
and ocean disposal. The practice of NSD was quickiy adopted as the preferred
disposal practice. This technique could be utilized near the point where the
waste was being generated, avoiding unnecessary transportation which might
jeopardize the security of the project in the event of a transportation acci-
dent. In addition, NSD proved to be a fairly cost-effective technique as it
employed practices commonly-used in‘sanitary landfill operations apd did not

- Ce e - L P 3

require unusual equipment or construction- technigues.

With the growth of commercial applications, the ".C announced in 1960°that
~_regional--land burial.sites: for-commergial LLW should be’ estab)ished on federal: . ..-
} * “or stale*owred-land and that: the sites should be operated by private contrac- -

tors subject to government licensing authority. - With this annourcement; the

AEC indicated that its disposal sites would only he available for commercial

~~—
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use until adequate disposal capacity was established in the private sector.

As an interim measure, pendin? designation of regional commercial waste sites,
the AEC also announced that disposal sites at Idaho Falls, Idaho and Qak Ridge,
Tennessee would continue to accept commercial wastes for disposal.

At the same time, the AEC also initiated a phase~out of sea disposal operations
by placing a soratorium on the issuance of new sea disposal licenses. Existing
1icenses remained in effect and were phased out. The last disposal of com-
mercial wastes at sea took place in June 1970.

In September 1962, the AEC licensed the first commercial land burial site-at
Beatty, Nevada and, during the period 1962-1971, five additional commercial
sites were licensed-by the AEC or Agreement States resulting in a regional .
distribution of commercial disposal sites as shown in Table 1.1. In May 1962,

the AEC withdrew its program of interim acceptance of commercial waste at Idaha
Falls and Oak Ridge.

2.9 HISTORICAL BASIS FOR LLW DISPQSAL REGULATIONS

Over the past 35 years, considerable experience has been gained at both govern=
ment and commercial disposal facilities. This section reviews the historical
record of past disposal. practice to see which practices have worked well, areas
where improvements are needed and the level of performance of existing sites.

This material has been taken from NUREG/CR-1759, "Review of Low-lLevel Radio-
active Waste Disposal History" (Ref. 4). :

In general, the overall performance of the existing LLW disposal facilfities
has been marginal to very good. Problems have been encountered at several
sites although these problems have not resulted in any threat to the public
health and safety. Of mast significance have beep problems with site
instability which have led to maintenance problems at the three closed sites.
The problems have thus, involved economic and social resource commitments not
originally anticipated to care for and maintain the sites. The instability
experienced at these sites also makes prediction of long term performance
difficult as well as the need to commit funds and personnel to correct areas
of instability to ensure that problems of public health and safety significance
do not develop. The experiences at these_sites point out that a combination
of unstable waste forms, specific site characteristics and certain design and
operational practices led to problems of instability. They also point out
problems with respect to financial assurance and institutional control of the
sites., Each is discussed in further detail below.

2.9.1 Closed Sites

Maxey Flats

The difficulties experienced at the Maxey Flats site were .caused by a number
of interrelated factors, including site characteristics, waste form, site
design and operation, and institutiona! considerations. Aithough the difficul-
ties have not caused significant off-site exposures, they have resulted in con-
siderable expenditures of money by the Commonwealth of-Kentucky-to maintain

the site in a safe condition. These expenditures were neither planned for nor
funded for while the disposal facility was operating. They have also resulted
in uncertainties in predicting the ievels of future impacts and required
maintenance.

o
'
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N Siting factors contr1but1ng to the dlfficultles inciuded a humid environment
}  coupled with a comrplex site geology.”” The low permeability of most of the site
- soils, along with the humid. environment and site operational’ practices, has

~resu]ted in a water accumulation. prob]em (the "bathtub“ effect) in-many of the
B disposal trenehes

-In add1tlon snumerous - fractured formations exxst in the subsurface media.’ In
.general, the locations and extent of fractured formations-cannot be ascertained,
and they raise the possibility of subsurface: migration of radionuclides. Conse-

‘quently, they s1gnificant]y 1ncreased the d\ff1culty of predlcting the 1ong
term performance of the site.

The waste farm has probably been one of the most significant factors leading
to the current difficulties. The waste farms sent to Maxey Flats reflected:
the general practices of the times. = Licensees were encouraged to send all sus-
pect wactes for disposal. Waste mlnimizat1on or volume reduction were not’
requtred on a technical or economic base. Most of the waste that was dispased
into the site is believed to have been either composed of very easily degradable
material or packaged so that large void spaces existed within the waste or
between the waste and the packaging. . Frequently, these easily’ degradable waste
streams contained tittle or.no'radioact1v1ty Some of the waste packages {such
-as cardboard and fiberboard boxes) were often easily degradable.  The wastes
often contained chemical -agents that helped Lo further increase waste degrada‘
t1on -and leaching of radlonuclldes
7

As the waste materlal degrades and compresses a process whrch is accelerated

) by contact by water, additional voids are produced. This leads to settlement
of the disposal trench contents, followed by subsidence or slumping of the dis-
posal trench covers. This increases the percolation of water into the disposal

trenches, acceleratlng the cycle. Th1s slumplng and subszdence 15 frequent]y
qu1te sudden A

rlnltIally. much of this slumplng would be expected to be caused by compression
of -the wastes packaged in weak or easily degradable containers. ‘Over-the short

."term,.-longer lasting but stil] degradable rigid containers such as wooden boxes,
55-gallon drums, and steel liners would be expected to help reduce subsidence.
‘The--rigid contalners initially provide .some structural support to the:trench -
covers, and act to "bridge" voids within the dtsposa] trench and waste packages
Eventually, however, this structural :support is lost as the rigid containers
rust or rot out, leadtng to disposal trench settling at rates wh1ch are dlffl'
cult to predict. . - .

-Site design and operat1ng practlces also contrtbuted to the rapid waste degrada-
- tion, subsequent slumping:of the. trench.covers, .and influx of precipitation.
The site design and operating practices-also-reflected the general practices
of the times. The waste was emplaced within the disposal trenches with:littie
- or-no attempt to segreqate wastes according to characteristics such.as .chemical
content or the relative stability of the waste packages. [In general, little
compaction was given to the disposed waste, backfill, and trench covers other
than that provided by driving over the disposal trenches with heavy trucks.
-« ~Given.aldthese. factors, considerable void spaces_are-helieved to have~existed v
I within the trenches which promoted rapid settling. Anothér factor was that
water was frequently-allowed to stand in the open disposal trenches while they

were being actively filled.. Inis again helped. to promote rapid waste degrada-
tion and settling.
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Another operational problem involved handling practices which led to several
incidences of contamination of site grounds and equipment. This contamination
was caused by small leaks and spills from packaged wastes delivered to the site.
Although some contamination is probably unaveidable, the surface contamination
problems af Maxey Flats have also been caused by past onsite solidification of
bulk shlpments of low activity liquids shipped to the site for disposal and by
deposition’ from an evaporator installed to treat trench leachates pumped from
trenches. Of principal importance, this site surface contamination has compli-
cated assessment of the relative contribution of each of the possible routes

of radioactivity release from the site, and consequently may have reduced the
effactiveness of the environmental monitoring program at the site.

Institutional considerations have principally involved insufficient planning
for site closure, funding for closure and for long-term care, and appreciation
of the levels of activities and expenditures that could be needed to address

major subsidence and disposal trench instability problems and leachate
management.

Given this experience, it is clear that unless adequate steps are taken to

achieve long term site stability (i.e., reduce subsidence of the disposal

trenches through mechanical or other means of stabilization and installation

of trench covers that will prevent infiltration) the process of leachate pro- - -~ -
duction and need for treatment will continue to occur. At the same time,

instability makes it difficult to predict long term site performance and

uncertain high costs are involved to care for the site over an uncertain long
time frame.

West Valley

The difficulties experienced at West Valley were also caused by a number of
1nterrelated factors, including waste form and site design and operations.

Here again, the major problem has been site instability caused by disposal of
compressible wastes, void spaces between waste and packaging, no segregation

of wastes during emplacement, voids created through backfilling operations,

and no real compaction of backfill or trench caps. These factors coupled with
a humid environment and low permeability soils led to trench cap subsidence

and collapse;: infiltration of precipitation and accumulation of leachate within
disposal trenches. Remedial actions to place and compact thicker trench caps
were required and have retarded infiltration. Liquids pumped from trenches
were treated. Such active maintenance activities caused by site instability
are probably more expensive than if the site had been designed and operated so
that only minor maintenance (e.g., filling of small depressions, cutting the
grass) were required. Again, in this case, although there has been no hazard
to the public health and safety, large unanticipated expenditures of funds have
been required to place the site into a staole condition. The ability of remedial

actions to pravide long term stabtl\ty is uncertaln and additional funds may
be required over the long term.

Sheffield

The. performance .of the - Sheffield "site-has shown some of the same types of — - »~~
instability problems as Maxey Flats and West Valley. Although little or no
leachate pumping activities are required at the site, trench subsidence and
slumping problems have been observed which are generally similar to those
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experienced at the Maxey F]ats and West Valley sites Much of the waste was
easily degradable or was packaged with large void.spagces within the waste con-
tainers.'- Void spaces also existed between disposed waste packages, and there ...
was limited compaction of backfill and disposal trench covers. The subSIdence
and trench cover slumping has led toincreased infiltration of rain and-surface
water, leading to increased maintenance requirements. The need for maintenance
resulting from this instability would _appear to be significantly less than that.
at West Valley or Maxey Flats. This is mostly due to the nature of the site
soils, which are more permeable than those at the other two sites, and conse-
quent]y there is less potential for a water accumulation problem. The szte
operator has taken: steps to address and mitigate the above. concerns..

Stwl], 1t is apparent that s1gn1f1cant expenses WI]] be required over several _
years for site stabilization and care. 'As in the case of Maxey Flats and West
Valley,  these expenses were not’planned for at the time that the fac111ty was
opened and the site was opened and operated without specific criteria for the
condition the site would be in upon transfer to the State (the degree of site
stability after closure, the level of maintenance required over the long*term,
etc.) During operat1ons, the site operator prepared a site utilization plan, _
which included provisions faor site surface water management and erasion contral,
but waste disposal was terminated pr1or to complete implementation of the plan.
Such .a plan was not, however, made a“condition of license operation at the time
the facility was orig1na11y licensed. Although funds were .collected for: "per-
petual care" as a surcharge on received waste, the amount of funds collected
will:be insufficient to close and stabilize the site by taday's standards.
Thereiwas no provision to formally corrolate and update the amount of-funds
that wou1d have to be col]ected with the amount of site maintenance. expected

2.9.2 0perat1ng S1tes

Barnwel]

There have been no problems identified with performance of the disposal facility.
As is the case of the Beatty and Richland sites, the problems experienced are
unrelated to the opération of the site or its.ability to jsolate radioactive
wastes. - They have related to the receipt of improperly. packaged waste, "improp-
erly solidified waste. and waste containing excess frée 1iquid. An inspection
program-has been instituted to address this problem. Also, as is the case at
the’ Beatty and Richland ‘sites, since’ operattons started, a number of-changes

and 1mprovements to site operat1on; have been 1mplemented in reSpnnse to opera-
tional experxences.

Many of these improvements have involved operational procedures, including
methods of dlsposal trench construction, health physics, and enviranmental
monitoring. - An example of an 1mprovement in disposal trench construction .
implemented since .operations began is the current practice of replacing the _
“top few feet of sandy surface. 5011 ‘with. compacted:clay. . Many of the waste form
and packag1ng requirements 1mplemented at the site have been imposed within

the last few years and are intended to_help improve transportat1on safety,

occupational safety during handlIng at the disposal site and to 1mgrove overall
1stab111ty oﬁ.the siteﬁ,ue e e “h:J‘\:q,'>r~»~—— ey .

An \mprovement in‘institutional requirements has been the adoptwon 1nto both
the State and NRC license of more’ spec1f1c requirements on site closure These
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requirements include development by the site operator of a preliminary closure
and stabilization plan. A requirement that adequate funding arrangements for

closure and long-term care be made is also part of the closure license
conditions. !

7

Richland

There have been no problems identified with the performance of the disposal
facility. Oue to natural site characteristics, there have been no problems
with groundwater migration from the site and no prohlems are expected in the
future. Potential Tong-term problems with wind erosion of site soils have
been greatly mitigated and possibly eliminated through engineering means --
j.e., by the depth of cover placed over the disposed waste and the license
requirement for trench stabilization against wind erosion.

The problems that have been experienced at the site are unrelated to the opera-
tion of the site or to the ability of the site to isolate radioactive waste,
but are a result of violations of transportation regulations by waste shippers

and transporters. Wastes have been received at the site improperly packaged
and in damaged packages.

The current license for the site is very detailed, containing specific require-
ments aon waste form, operational health physics, and trench design and construc-
tion, which can be inspected against. Perhaps most importantly, the site license
contains specific requirements on preparation for site closure. The site opera-
tor is required to prepare a preliminary site closure and stabilization plan
addressing site closure, the conditions of the site upon transfer to the site
owner, and arrangements for funding for closure and long-term care.

Beatty

There have been no problems identified with performance of the disposal facility.
The difficulties that have been experienced are unrelated to the ability of

the site to isolate radioactive waste. Problems were encountered with respect
to diversion of waste from the disposal site by site employees which resulted
from eéarlier inadequate management contral over site pérsonnel that existed at
the site at the time the problems were occurring. (Subsequent to the diversion
probleis, site management changed hands, and there have been no such diversion
problems since.) Recent problems with waste shipments similar to those experi-
enced at Barnwell and Richland can be attributed to a large degree to waste
gencmator and shipper practices.

As the site has been operated, a number of license conditions and improvements
have been added in response to the above problems and experiences. For example,
although liquids in bulk quantities were once received at the site for subse-
quentsolidiiication and disposal, this practice has been discontinued. With
few exceptions, receipt of liquids at the site is prohibited. Some of the
requirements instituted after the diversion prohlems included increased security

(additional fencing and access control), additional trench construction require=

sem~ ~. ments (incTuding 3° réquirement to survey trefich boundari®s and référénce the

1

surveys to a benchmark)}, and improved recordkeeping requirements that waste
normally be emplaced witain three working days of receipt. Other, more recent
requirements dre inter "»d to nelp address the problems with leaky waste pack-
ages being deliverea Lo the site.

——— L



— Unlike the Barnwel) and Richland facilities, there are no requirements in the
c) site disposal license for preparing and impiementing a specific site closure
‘and stabilization plan.. :The State believes, however, that this is compensated
‘by a strong lease with the site operatar. This lease was renegotiated in 1979
and the site operator agreed to post a bond against closure costs. In addition,
a sinking fund exists for long-term. care'of the site.’ This fund is fed through

sources such’as fines on transportation violators as well as a surcharge on
.received waste. oo D
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Chapter 3
ANALYSIS OF COMMENTSTON»THE;DRAFT ENVIRONMENTALfIMPACT.STAfHENT

3 1- INTRODUCTIOH

The draft’ EIS for 10 CFR 81 was issued in September 1982 as NUREG~D782 :The .
pub]ic comment period for the document ended on January 14, 1982, and during
this period 50 commenters provided written comments to NRC. Of the 50. ‘comments

 received by the Commission, 8 contained no.reference to the draft EIS but .were
- limited instead to comment on the proposed 10 CFR 61. These eight comments
‘Were considered and analyzed as part of :the staff analysis of comments on the

rule. ‘Therefore, the discussion in this: chapter is limited to the comments of
the remaining 42 commenters. A1l of the written comments (including the 8’
mentioned above) are available for review at the NRC Public Document Room, 1717
H Street NW., Washlngton, D. C. and are filed under PR-61 (46 FR 517?6)

Of the 42 comments recexved on.the. draft EIS, 21 came from states or 'state
agencies.  Although many of the these commenters had ro comment on the draft

_EIS, several submitted extensive comments.  Federal agencies and/or national

1abora*or1es submitted 6 o¥ the 42 comments, and these included. some of the

“most -extensive-comments received by the staff.

Other comnenters responding to the draft EIS are categorized below:

o Utt]itles - 5 commenters

0 Industry - 3 commenters

0 Individuals = 2 commenters

0 Brokers/Disposal firms - 2 commenters

0 Radiation Safety Personnel - 1 commenter
As comment letters were received they were docketed by the staff and then
reviewed to determine the specific comment items requiring responses.. Each
such item was numbered marginally, and a response to.that item was prepared by
an individal veviewer. Individual.reviewers also identified additional work
or analysis for the draft EIS which was prompted by the preparation of comment
responses. The comments received and the responses prepared for them are pre-
sented in Appendix A.

3.2 ANALYSIS OF COMMENTS

As noted above, 42 comment letters were rec1eved by NRC on ‘Lthe draft EIS The
" tone of the letters was averwhelringly. support1ve of the .goals and .the results

of the 10 CFR 61 ru]ema?lng ‘effort. . Cr1t1cwsm of the proposed rule. and the .
draft EIS was generally constructlve in nature Of the 42 letters received,:
29 containeéd items which required: a«response by the staff. The remaining 13
comments in one form or another acknowledge receipt of the draft EIS but con-
tained no items requiring a response.

.....



Public comments were received on the rule as well. A total of 107 different
persons submitted comments on proposed 10 CFR Part 61. The commenters repre-
sented a varfety of interests. The topics addrassed a wide range of issues
and all parts of the rule. The general response was quite favorable. Almast
half (47) expressed explicit support of the rule or its overall approach.

Many expressed the view that the rule provides a needed and adequate framework
for establishing additional low-level waste disposal capacity. Support was
expressed by almost every sector. Only 15 commenters expressed outright
opposition to the rule or some significant part of the rule. Most (9) were
individuals. No State group or current dispasal site operator expressed
opposition. Most of the remaining commenters (47) either offered constructive
comments without taking a general position on the rule or offered support with
reservatfons about one or more aspects of the rule. The staff analysis of
rule comments is contained in Appendix B and specific comments and staff
action taken in response to specific comments are set out in the various
chapters and appendices of the final EIS.

In 29 comment letters on the draft EIS, the staff identified 235 items which
requived responses. For purposes of summary presentation in this chapter,
these items were assigned to categories based on the major divisions of the
rule. Two other categories not based on the rule--scope of the draft EIS and
Editorial and Other Comments--were added to assure completeness. The follow-
ing listing gives a breakdown of comment items by category:

Category Number of Comment Items
1.  Scope of the draft EIS 42
2. Performance Objectives 3
3. Technical Requirements: 7
Site Suitability
4. Technical Requirements: 16
Design, Operations & Closure
5. Technical Requirements: 46
Waste Classification
6. Technical Requirements: 14
Waste Characteristics
7.  Technical Requirements 12
Institutional Requirements
8. Financial Assurances 9
9. Records, Reports, Tests & Inspections 0
10. Amendments to 10 CFR 1
11. Editorial and Other 85
Total 235

In the following sectiens, the significant comments under each category will
be discussed. Along with this discussion the staff's analysis and conclusions
as to changes or additional work in the final EIS are presented. As noted
earlier, each comment item has been specifically addressed and is contained in
Appendtx A. In addition, the staff's actlons taken in response to specific

comment items are set out in the various chapters and appendices of the final
EIS.
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3.2.1 Ed]tor1a1 and Other Comments

This Category was- the largest in terms of the number of ‘comment responses
required; 85 1p all.  However, most of -the comments dealt with typographical
errors, organ1zatlon or format and had-no s1gn1f1cant effect on the analyses .
in the draft or final EIS. The majority of the comment items are listed in .
Append1x E of this volume. “"Errata for the draft EIS for 10 CFR Part 61." ~

3.2. 2 Haste Classxfucation -

The staff receaved 46 comments on the treatment in the draft EIS of the rule's
technical requirement on waste classification, Most of the commenters were
concerned with the 1imits on waste concentrations set forth in the rule ‘and on .
the ‘assumptions and bases support1ng these limits. For example. several of . .
the commenters noted that for various’ reasons--arong them, unreal1st1ca1ly
conservative assumptions, decay of short half-life radionuclides and the Jow -
probability of 1nadvertent intrusion--the values derived in the draft EIS for.
Table 1 were unnecessarily restrictive. "These commenters also noted that the
data base upon which these values were deve]oped contained uncertainties and. .
that the draft EIS did not explicitly evaluate the effect of these uncertain-

.ties.. It was suggested that upon review of-these and other factors that the

conrentration 11m1ts should be relaxed by at least one order of magnitude.. .

The staff acknowledges that there are uncertainties in the radioactive waste i
data base. Despite these uncertainties, however, the staff believes that the
data base is the most complete yet prepared for low-level waste. The staff ..
also believes that the uncertainties da not prec1ude making ap intelligent ~;j
decision on the requirements to be included in Part 61. The data base and.

assumptions are conservative, although an effort has been general]y made to
avoid over~conservat1sm

With respect to the comments on the restrictiveness of the concentratlon Timits .
in Table 1, the -staff has reevaluated the calculations that establish the waste '
c]ass1ficat1on concentration limits to eliminate unnecessar1ly conservative '
assumptlons Based on this reevaluat1on the concentrat1on llmits for Class c
waste - 1n Tab]e -1 have been ra1sed ‘

Five partles commented on the proposed Part 61 limits on near-surface d1sposa1
of transuranic (TRU) radionuclides.-” In the draft rule ‘these’ Yimits'were set
at 10 panocuries per gram (nCi/gm) of waste. “In general, these ‘commenters
supported a relaxation of this limit, although one commenter only suggested
that options. for disposal of trapsuranic nuclides above 10 nCi/gm should be
addressed. Several arguments were advanced in support of this position,- one
being that TRU content in wastes from nuclear power plants is typically well
below 10 nCi/gm and only occasionally ‘in the 10-100 nCi/gm range. Another
noted that the:current 1imit (10° nCI/gm) is essent1a1]y unenforceable in that .
current ‘measurement techniques make ‘it very difficult if. not” 1mp0551ble to
certify:that waste contains less than 10 'nCi/gm. However “it'would be much N
less difficult-to certify that waste contains less than 100 nCi/gm. . '

.TesSponse.’ ‘to these and, other.arguments, the staff reevaluated_ the. ana]yses for ..o

disposal of waste contatnlnq transuranic nuclides and, as a result, the
disposal limits for Class C waste have been raised to 100 nCi/gm for long-

Tived-alpha emitting transuranic nuclzdes "For Class A wastes, the’ 11m1t
remains at 10 nCi/gnm.
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Several commenters expressed support for setting concentration levels for
wastes below which there is no regulatory concern, the 'so-called "de minimis"
level. ‘The staff considered this action during the development of the draft
Part 61 and the draft EIS, but decided that setting de minimis levels on a
waste stream spekcific bas1s was preferable to establishing a generic limit.
The staff is of /the same opinion at this time and therefore, has not included
de minimis levels in the final Part 61 and final EIS. However, NRC intends to
accelerate its schedule for development of de minimis levels. In the develop-
ment of these levels, the staff is willing to accept petitions for rulemaking

from licensees for declaring certain waste streams to be of no regulatary
concern.

The issue of total hazard in determining a waste classification system was
also addressed by several commenters. (In this regard, a waste classification
system based on "total hazard" is meant to consider in addition to radiolog-
ical hazard, the chemical, biological, or other nonradiological hazards in
waste material. ) The problem which the staff has found in dealing with non-
radiological hazard is that to the staff's knowledge there is no accepted
consistent way to numerically compare radiological and nonradiological
hazards. There are hundreds of thousands of different chemicals in existence,

..and the level of knowledge of the effects of these chemicals on the human bady

is much less understood than the effects of radiocactive material. MNonetheless,
there are key provisions of the rule which were developed to minimize potential
nonradiological hazards associated with low-level waste. In addition, NRC

plans to coordinate with EPA on this matter. '

Finally, several commenters raised questions about compliance with the waste
classification system proposed in the rule and draft EIS. These commenters
questioned the ability of requlators to accurately inspect against the gener-
ator's certifications, and the use of scaling factors, among other aspects.

The staff believes that licensees can economically and effectively carry out
proper waste classification programs. At present the staff has identified

four basic programs which may be used either individually or in combination by
licensees to determine radionuclide concentrations in waste: materials account-
ability; classification by source; gross radicactivity measurements; and direct
measurement of individual radionuclides including scaling some radionuclides
based upon measurement of others. (These methods are discussed in the final
EIS.) Routine detailed measurements on all waste packages are not considered
necessary or desirable by the staff. To assist licensees, the staff is pre-
paring written guidance on the methods by which compliance with the waste
classification system can be shown.

3.2.3 Scope of EIS

Forty-two of the comments received fell under this category. Most of these
comments simply asked why a certain subject was not included in the draft EIS,

why it was treated the way it was or other similar questions. As these types

of comments were very specific and did not affect the overall EIS to a sub-
stantive degree, they are not discussed in this summary. Rather, the staff

‘has excerpted thase commengs on scope which are most substantive or wh1ch have_ ... ..
affected the final EIS fo the greatest degree.

The major comment raised on the scope of the draft ELS described the document
as "...inadequate as an environmental full-disclosure statement..." and
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criticized the document for reading !...as though a serious public health and
radiological protection problem were being addressed whereas, -in truth, the
shallow land burial of. tow-1evel nuclear waste is essentially a- non-prob]em in:
these respects." . In preparing the draft'EIS-the staff sought to explore:a broad
range of alterhatives in order to: systematically develop the proposed Part 61
rule-and to demonstrate the decision pracess behind that development. The staff
also ‘sought to assure -that the Commission's: mandate under-the Atomic Energy .

Act and the -National Environmental-Policy Act were met.. In both cases the staff
feels that the document‘meets the objectives-and notes that this commenter was-
alone among 50 others Ain. suggest1ng that the draft EIS was lnadequate.»v» o

The staff also be]ieves that low-1eve1 radloactlve waste, if not managed and
dlsposed of. properly, may 1ndeed Jeopardize:public health and safety and -the "
environment in addition to posing long-term economic burdens. Similarly,’ the
staff ‘does not be]ieve that LLW can be dismissed as a- "non-problem“ and any
attempt to do so is, at the very least, inappropriate.

Another commenter, the -Environmental Protection Agency: (EPA) faund the draft
EIS to be deficient in the absence of discussion in the draft EIS of the:
“...potential environmental impact :and health risk from the non-radioactive
chemical hazardous_.and toxic materials in the LLW." - In preparing the draft
EIS, the staff concentrated on the public health and safety aspects and
env1ronmenta1 ‘impacts -of the radiological .hazard of LLW, although it-was -
recognfzed that chemical -and .other hazards may accompany this waste.. The staff
believes that effarts to consider these other hazards are not readily attainable
and would in fact delay the Part 61 rulemaking effort needlessly. The staff-
believes.that the .technical provisions of Part 61 generally meet or exceed those
expected in EPA's rules for the disposal ‘of hazardous wastes. Although it is
not NRC's intent to allow disposal ;of hazardous wastes in a radioactive waste
disposal facility, as is noted in the regulation, the Commission recognizes

that small, amounts of such wastes may be present in low-level radioactive wastes.
It is NRC's view that disposal of these combined wastes in accordance with the
requirements of Part 61 will adequately protect public health and safety and
env1ronmenta1 quality. . In-addition, NRC plans to study the chemical toxicity
of various types of low-level waste in the interim and to examine what steps
could be taken to minimize the non-radro]og1cal hazard of Ltw 1;_ N

A third ‘comment on the scope of:the draft EIS noted that the document failed
to spec1fy " ..ina clear, concise and mean1ngfu1 way, the costs and benefits
associated with the various alternative actions cons1dered." Several commenters
raised this issue in different ways and the staff, upon review of the draft
EIS, recognize the difficulty in following the-large«number of alternatives - -
ana]yzed Therefore, the final EIS contains summary allernatives which combine
various . waste form and processing options; facility de51gn options. and opera-
tional procedures These’ summary alternatives -(four -in number) are evaluated -
against one another to arrive at the preferred alternatives for inclusion in
the final version of Part 61. The staff. feels.that thlS treatment is resp6ii-
sive to concerns such as the one mentioned earlier in this paragraph and also
affords the interested reader an opportunity to more critically examine the
decision process which led to the final provisions of Part 61.

- . . P L) S AN A SR N e .
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Two commenters felt that the draft EIS should include a discussion of the
hazard or risk associated with operation of a low-level waste disposal
facllity in order to place the impact analysis in its proper perspective.

Upon review of this comment the staff decided to hold with its original
decision not to attempt to quantify risk of LLW disposal facility operation.
This decisioh was based on consideration of the substantial new work and delay
in preparation of Part 61 which a risk assessment would require. In addition,
the staff felt that this significant expenditure of work and the consequent
delay in rulemaking was not warranted given the limited additiopal information
which would be provided by expressing exposure in terms of risk. The draft
EIS contained a comparison of calculated doses (impacts) to existing standards,
and in the final EIS the staff has attempted to express these impacts in a
clearer manner. 1In addition, a section has been included in the summary which
provides dose response relationships as set forth in ICRP Publication No. 26.

The reader can use these to estimate the level of risk assoctated with doses
calculated for the various alternatives. :

Another commenter felt that the draft EIS throughout placed undue emphasis on
practices in use in the late 1960's to early 1970's as reference points for
evaluating proposed Part 61 requirements. The staff recognizes that signifi-
cant improvements have been made by the regulatory agencies and site operators
in the requirements imposed on disposal facility operations and believes that
the draft EIS contained adequate recognition of this fact. In the final EIS,
as mentioned earlier, four -summary alternatives have been identified by the
staff for comparative evaluation. These alternative, include an alternative
which specifies past disposal practices and one which specifies current prac-
tices. Each of these alternatives are then evaluated against the projected
costs and impacts of implementation of Part 61. No further changes are
planned in the final EIS as a result of this comment.

Finally, one commenter noted that the draft EIS and Part 61 "...fail to
accurately address realistic concerns and place realistic conditions on the
operatian of a radioactive waste disposal site at an arid Tocation." The
staff ip preparing the draft EIS and Part 61 did not attempt to regionalize
the analysis. Rather, the effort was intended to arrive at a regulation which
would be applicable in any climatic region. The staff believes that the

Part 61 requirements for achieving long-term stability will he effective at
both humid and arid sites. Specific measures to be used at specific sites
will be reviewed on a site-specific basis. No further changes are planned in
the final EIS as a result of this comment.

3.2.4 Facility Design, Operation and Closure

The staff received 16 comments which were placed in this category. The com-
ments were specific in nature and had little, if any, effect on the final EIS.
In general, the comments dealt with the layout of disposal facilities, design
of disposal unit covers, and occupational exposures.

One of the commenters inquired as to the availability of decontainerized qis-
. posa) as an option for low-activity waste. The staff considered this option
and has not precluded it from use under Part 61.

Several commenters raised questions regarding cost assumptions in the draft.
E£1S: salaries, environmental monitoring costs and closure and decommissioning
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costs. In general, these:commenters ‘felt that the tast assumptions were too
low. Two commenters also suggested that more:realistic cost projections could

. be made by incorporating the concept of time value of money. - The staff made
..-ipquiries of these_commenters and .incorporated revised cost figures into the
‘final EIS.. Although these revised figures did to ‘some extent alter the analysis
of the finai EIS the conclusions of the analysis were not changed.

3 2.5 Waste Characterlstics :

The staff: received 14 comments by various partles ors the technicai requxrementc
related to waste characteristics. Severai of the maJor comments are d1=cussed
“below. , R

One commenter felt that container limits on gaseous radioactive wastee are
excessiveiy conservative and should be justified in the draft EIS. - The staff
based its 100 Ci 1imit on license conditions for disposal of gaseous wastes
now in effect at the Hanford and Barnwell disposal sites. The 100 Ci 1imit
appears generally consistent with an accident evaluation assuming a dropped
_package producing occupational exposures to site workers. The DOT limits,
"however, are established based upon accident doses to the public. ~For _gaseous
.waste forms the- occupat1ona1 .exposure -case is the limiting condition. The
Commission has studies underway to determine whether higher limits: wou]d be
appropriate. Such limits would be proposed in a future rulemaking.: '

Another commenter requested that critera be given by NRC to reasonably -assure
that wastes will meet the 150 year. stability requirement. Since the draft EIS
was published the staff has reconsidered this requirement and renoved - it to
be in keeping with the desire to avoid prescriptive requirements where possrble.

.. Staff technical positions prepared to provide: guidance on this subject however,
. state that to the extent: that it is practicable, waste forms ar containers.

.should be designed to maintain gross- phy51cai properties and identity for aver
: 300 years

3.2.6 Institutional Requivrements

Twelve comments were . received by the staff on this part- of the draft EIS
.Several of :these major comments are.discussed below. It should be noted,-
however, that none of -these comments resulted in substantive: changes to the
methodoiogy, findings or conclusions of the draft EIS )

.One commenter noted that the dlfferences between the responsibilities of
Agreement and non-Agreement States were not clearly identified and questioned
whether a non-Agreement State .could provide surveillance during operational,
closure and institutional.control periods:if that state :in fact owned the
disposal facility. The staff noted that the rasponsibilities of Agreement and
non-Agreement States are in fact different with respect to licensing of a LLW
disposal facility. . Agreement -States would have responsbility for licensing

. and regulatory control of sites, while in the case of non-Agreement  States,

" this responsibility would rest Hlth the NRC for byproduct, source and special
nuclear materials. With respect to surveillance, monitoring, institutional
and .other land.ownership.responsbilitjes, however, both Agreement and nop= -~
Agreement ‘Stdates would have the same respon51bilities as landowners and NRC °
believes both can administer acceptable programs.

v
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Another comment noted that Part 61 shauld permit transfer of land to federal
ownership during site operation or after closure. The staff noted that the
proposed Part 61 does not preclude transfer of land ownership from a state to
thé federal government. Present laws, however, contain no specific provisions
for such transfers and each case would have to "be worked out on an individual
basis.

-4
A third comment questioned the assumption in the draft EIS that records may
not be available in 100 years noting that our society has commonly preserved
records for over 300 years. In preparing the analysis of institutional con-
trols, NRC did not intend to imply that records would only last for 100 years.
Rather, the staff assumed that active institutional controls can only be
relfed on for 100 _years, although they may last much longer. The staff also

assumed that passive institutional contrals such as records would last for
much longer than 100 years.

3.2.7 Financial Assurances

The staff received 9 comments on this portion of the draft EIS. The comments
received were specific in nature and, although they had some effect on the
final EIS, there was no substantive effect on the conclusions of the analysis.

3.2.8 Site SuitabIIlty

Seven comments were received by the staff on the technical requirements for

site suitability. The comments considered most significant by the staff are
discussed below.

One commenter felt that the draft EIS "...fails to emphasize the need to prevent
significant movement of pollutants from the disposal site to under1y1ng ground
water." The commenter also suggested that ideally the disposal site should be
in an area having a substantial thickness of clay or that trenches should have
impervious bottoms and sides.

The staff believes that the draft EIS contains adequate emphasis on the movement
of radionuclidas from the disposal site to underlying groundwater. (Indeed,
several commenters felt that the draft EIS placed too much emphasis on this
pathway.) With respect to the second comment on siting in areas having a
substantial thickness of clay, the staff has attempted throughout the draft

EIS to avoid prescriptive requirements. The siting criteria in the rule

strive to eiiminate undesirable characteristics yet allow siting in almost any
part of the country, so long as an applicant can demonstrate that the site

will meet the performance objectives and technical requirements of che rule.
Requiring an applicant to locate only in an area having a substantial thick-
ness of clay would limit the siting options open to the applicant and would

give little credit to other aspects of the disposal "system," i.e., waste

form, site design. operational procedures, etc. -With respect to the use of
trenches havir: sgineered impervious bottoms and sides, this suggestion would
in the staff'. opinion unly lead to other problems, i.e., the "bathtub effect,”
which would in turn lead to trench overflow dand the need for trench leachate
pumping and treatment Thiz. comment has-not resulted in any change to the o
final EIS. .
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Another comment on site suttablllty noted that the draft EIS and the proposed
Part 61 rule assume that “...in the-event of early release of radionuciides
from disposal containers, or from decontainerized disposal that site design...

.should be capable of preventlng radionuclide migration out of the disposal

trenches... (but) the proposed regulations provide no fail-safe assurance that
this will be the case.® The draft EIS and 10 CFR 61 do not provide fail-safe
assurances<that waste released from a container will not migrate from the
trenches into the surrounding groundwater and environment. Rather, both the
rule and the draft EIS are based on the interaction of waste form, site char-
acteristics, site design and site operation and closure as a system which will

provide a reasonable assurance that the performance objectives of Subpart C
will be realized.

One commenter felt that NRC would be basing its decision on site suitability
on the ability of sites to fit NRC computer models and that the realities of
site complexity make it unlikely that present models will be adequate to the
task. The staff's findings on suitability of a proposed site will not be
based solely on computer modeling although such modeling will be a basic tool
in site evaluation. Existing models are believed to be adequate for non-
complex sites and new or improved models are being developed.

3.2.9 Performance Objectives

The staff received 3 comments on this aspect of the draft EIS. Two of the
three comments received are discussed below.

One commenter noted that ALARA considerations are mentioned through the draft
EIS, but do not receive any treatment in the performance objectives of the
rule. The staff considered this comment as well as similar ones made on the
rule itself and determined that it is NRC's intent that ALARA apply to the
performance objectives addressing releases of radicactivity to the environment
and safety during operation. Accordingly, the rule has been amended to include
specific reference to ALARA in the performance objectives for protection of
populations (§61.41) and safety during operations (§61.43).

A second commenter took issue with NRC's approach in the draft EIS and proposed
Part 61 of specifying perfarmance objectives and-technical requirements rather
than only performance objectives. The staff believes the approach taken was
appropriate for several reasons. One is that a rule based only on performance
objectives would take longer to prepare and would require significantly greater
time in licensing due to the large number of factors needed to he considered

in determining compliance. Moreover, while this approach might be workable,

it would not allow for establishment of more detailed prescriptive requirements
in those areas where specific guidance is known to be needed. Finally, the
comments received on Part 61 and the draft EIS have overwhe]mlngly supported

the combined approach of performance objectives and minimum technical requ1re-
ments set forth in the rule.

3.2.10 Amendments to Other Parts of 10 CFR

nJhe staff_received only one comment.on this subject area;-and inasmuch as-it

did not have any effect 'on the final EIS, it is not discussed here.
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3.2.11 Records, Reports, Tests and Inspections

No comments were received on this part of the draft EIS.
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: Chapter.4
'ANALYSIS OF ALTERNATIVES

' }4 1 BACKGROUND AND INTRODUCTION

The draft EIS contaIned a detailed analysis of a broad range of alternat1ve

waste form properties and alternative disposal facility design and operating
practices. 1n fact, more than 70 specific cases were analyzed numerically in

~.Chapters 4, 5, and 6 of the draft EIS, while several other altérnatives which

could not be readi]y analyzed numerlcally were analyzed on a subjective basis.
This analysis served two objectives. First, based upon the results of this
analysis, several performance objectives and technical criteria were developed
for codification into the proposed Part 61 regulation. Second, the analysis
served to review, and provide an estimate of ‘the relative effectiveness of,

many of the 1mprovements in low level waste disposal technology that had been
developed over the past years. ’

The four basic performance"objectives'deve]oped for near-surface of low level
waste include , ,

1. Protect the publ1c health and safety (and the env1ronment) over the
- long term; ,

2. Protect the potentia] inadvertent intruder;

3. Ensure operational and pub]rc hea]th and safety during the short-term
'*operational phase; and

4. - Ensure lony-term stability to ellmlnate the need for long-term
maintenance after operations cease.

Technical criteria were then developed to help ensure that the performance
objectives w11l be met. Key principles were identified which are of primary
sign1f1cance in ensur\ng that the performance obJectlves will be met. These
are:: : . S -
1. Long term stab111ty of the dlsposal fac11ity and dlsposed waste
'~ 'Stability helps to reduce dlsposal unit cover. collapse, subsidence,
"~ water infiltration, and the need to care for the facility over the
1ong—term

2. The presence of liquids in waste and the contact of water with waste
both during: operations and ‘after the site is closed. . Water is the
primary vehicle for waste transport and its presence in and contact
with waste can contribute to accelerated waste decomposition and

" increased potential” for making the waste avallable for transport
offsite.

R P Jnseltut1ona1. englneerxng, and natural controls that can.be read11yma

.n;} s applied to reduce the 11kel1hood and 1mnacts of 1nadvertentr1ntrus1on.
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Adaiis.

A review of the comments received on the draft EIS indicated few, if any, major
objections to the overall performance objectives and most of the technical cyi-
teria. There were, in fact, several laudatory comments on the draft £IS. There
were, however, a number of comments on specific technical details of the analysis,
such as the assumed costs for environmental monitoring. (Revisions to the tech-
nical details of the analysis methodology are discussed in Appendix C of this
final EIS.)- In addition, there was some concern that the large number of cases
considered and the extreme level of detail was confusing and difficult to follow.

In response, the analysis for the final EIS is considerably simplified .aver
that for the draft EIS. Four cases {and minor variations on them) are presented
for numerical analysis which are representative of the following:

1. Past disposal practice (base case alternative)

2 Current disposal practice (no action alternative)

3. Part 61 requirements (preferred alternative)

4 Upper bound requirements (all stahle alternative)
A detailed description of cach alternative and variation thereof follaws, which
is then followed by a presentation and comparative evaluation of the results
of the analysis. First, however, a brief review of the assumptions, data base,
and impact measures calculated is presented.

4.2 CALCULATIONAL METHODOLOGY

This discussion of the calculational methodology used for the final EIS {is
presented in three sections: (1) information base for analysis, (2) use of
reference waste volume and disposal facility, and (3) impact measures. Further
background information may be obtained from consulting the draft EIS and
Appendix C of this final EIS.

4.2.1 Information Base for Analysis

To perform the alternative analyses, an information base was developed which
involved three main componenis: alternative disposal facility environments,
alternative waste characteristics, and alternative disposal facility designs
and operating practices. Based upon this information base, an analysis
methodology was developed to calculate impacts and compare alternatives.

First, the cantinental United States was assumed to be divided into four regfons
as shown in Figure 4.1. The four regions considered correspond to the five
U.S. Nuclear Regulatory Commission regions and are termed the northeast region
(NRC Region 1), the southeast region .(NRC Region II), the midwest region (HRC
Region [11), and the western region (NRC Regions IV and ¥). In each region, a
hypothetical regional disposal facility site is characterized. (Yhe site in
the western region is generally termed the southwest site.) These sites, while
not representing any particular locationr within a region or any existing or
possibly planned site, reflect typical environmental conditions within the ..

- ¥égions. This allows consideratior:in the calculational methodology of a wide
range of environmental conditions such as the amount of rainfall or the average
distance from the waste generator to the disposal facility. A list of some of
the various regional site's environmental properties is presented below.
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Regional Sites
!

Environmental Property NE SE MW SH
Mean average temperature 8°c 17°¢C 11°C 14°C
°C (°F) (46°F)  (63°F) (51°F)  (57°F)
Average wind speed 16.6 13 17 25
km/hr
Average annual precipitation 1,034 1,168 777 485
mm {in) (41) (46) (30.5) (19)
Average annual natural percolation 74 180 50 1 .
(PCRC) into groundwater system (2.9) (7.1) (2.0) (.04)
mm (in)
Precipithtion-evaporation (PE) index 136 91 93 21
of site vicinity
Average silt context of site 65 50 85 65
soils (%)
Average cation exchange 15 10 12 5

capacity (meq/100g)

The next component of the information base involved considering and characterizing
a wide range of waste types, waste forms, and processing options. In previous
studies on LLW management and disposal, the disposed waste was usually assumed
to be a mostly uncharacterized mass with 1ittle attempt to distinguish, in a
quentitative manner, the different waste types and forms. In this EIS, however,
LLW is separated into 37 waste streams and each waste stream is characterized

in terms of its volumes and physical, chemical, and radiological properties as
projected to be routinely generated during the years 1980 through 2000. The

37 waste streams so considered in this EIS are listed in Table 4.1. Each waste
stiream represents a type of waste generated by a particular type of waste gen-
erator and having physical, chemical, radiological, and other characteristics
unique to that individual stream. The most important radionuclides present in
each waste stream are identified and the geometric mean of the range of activity
concenptrations for each radionuclide is determined from available data. Ffor
some waste streams, sufficient data is available to represent radionuclide -
concentrations as a distribution. The radionuclides considered are shown in
Table 4.2. The volumes of each waste stream are considered on a regional basis.
That is, the volume of th2 waste stream is prOJected for each of the above
reginns over a 20 year period. - ~ -

Furthermore, 5ix generic alternative waste form, processing, and packaging
eptians are considered. These generic processing options, called "waste spectra,”
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Table 4.1 Waste Streams COnsidered'iq Analyses

P-IKRESIN - - -

Waste Stream ~ Symbol _.
Grodp I: LWR* Process wastes
PHRR* Ton Exchange Resins
" PWR Concentrated Liquids P-CONCLIQ
PWR Filter Sludges P-FSLUDGE
PWR Filter Cartridges P-FCARTRG
BWR*** lon Exchange Resins B-IXRESIN
BWR Concentrated Liquids B-CONCLIQ
BWR Filter Sludges ‘ 8-FSLUDGE
Group 11: Trash
PWR Compactible Trash P-COTRASH
PWR Noncompactible Trash P-NCTRASH
BWR Compactible Trash B-COTRASH
BWR Noncompactible Trash B-NCTRASH
~ Fuel Fabrication Compactible Trash - . F-COTRASH
"Fuel Fabrication Noncompactible Trash .. F=NCTRASH
Institutional Trash (large facilities) “ T-COTRASH
Institutional Trash.(small facilities) " T4COTRASH
Industrial SS# Trash (large facilities) N-SSTRASH
Industrial S5 Trash (small facilities) N+SSTRASH
Industrial Low Act. Trash (large facilities) - N-LOTRASH
Industrial Low Act. Trash (small facilities) _ N+LOTRASH
Group III: Low Specific Activity Wastes ,
Fuel Fabrication Process Wastes F-PROCESS
UFg Process Wastes U-PROCESS
~ Institutional LSVH¥ Waste (large facilities) 1-L1QSCVL
JInstitutional LSV Waste (sma]] facilities) I+LIQSCVL
" Institutional 'Liquid Waste (large facilities) I-ABSLIQD
Institutional Liquid Waste (small facilities) I+ABSLIQD
Institutional Biowaste (large facilities) - I-BIOWAST
“Institutional Biowaste (small facxlItwes) I1+BIOWAST
Industrial SS Waste o N-SSWASTE
Industrial Low Activity Waste - N-LOWASTE
Group IV: Special Wastes
LWR Nonfuel Reactor :Core Components L-NFRCOMP
LWR Decontam1nat1on Resins .. L-DECONRS
Waste from Isotope Production Facrlltles N-ISOPROD
Tritium Production Waste @ ° ' N-TRITIUM
Accelerator Targets . . N-TARGETS
Sealed Sources’ = N-SOURCES
Industrial High Act1vaty Waste N-NIGHACT
MOXt Facility Decontamination Waste F-PUDECON

- *IWR: Light Water Reactor _
*APWR: Pressurized Water Reactor
***BWR: Boiliny Water Reactor
#5S: Source and Special Nuclear Material
#ELSV: Liquia Scintillation Vial

tMOX: Mixed Oxide (Pu0,+U0,)
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Table 4.2 Radionuclides Considered in Analyses

Half Life  Radiation

Isotope .(years) Emitted Principal Means of Production

H-3 12.3 B Fission; Li-6 (n, «)

Cc-14 5730 B N-14 (n, p)

Fe-55 2.60 X Fe-54 (n, y)

Co-60 5.26 B, ¥ Co~59 (n, Y)

Ni-59 80,000 X Ni-58 (n, ¥)

Ni-63 92 B Ni-62 (n, y)

Sr=90 28.1 B Fission

Nb-94 20,000 8, y Nb-93 (n, y)

Tc-99 2.12 x 105 B Fission, Mo-98 (n, y), Mo-99 (8°)

I-129 1.17 x 107 B, v Fission

Cs-135 3.0 x 108 B Fission; daughter Xe-135

Cs-137 30.0 B, Yy Fission

U-235 7.1 x 108 a, B, Y Natural

U-238 4.51 x 10° «a, ¥y Naturatl

Np-237  2.14 x 106 a, B, y U-238 (n, 2n), U-237 ()

Pu-238  86.4 , ¥ Np~237 (n, y), Np-238 (B );
daughter Cm-242

Pu-239 24,400 o, y U-238 (n, y), U-239 (B ), Np-239
(8)

Pu-~240 6,580 a, Y Multiple n-capture

Pu-241 13.2 a, B, ¥ Multiple n-capture

Pu~242 2.79 x 105 « Multiple n-capture; daughter
Am-242

Am-241 458 a, y Daughter Pu-241

Am-243 7950 a, B. Y Multiple n-capture

Cm-243 32 o, Y Multiple n-capture

Cm-244 17.6 v Y Multiple n-capture
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represent relative levels of waste processing activities applied to the 37 waste
streams characterized. The waste spectra have been developed to 1imit the number
of waste form and packaging alternatives_that would have to, be.analyzed, since

an infinite number of possible combinations of various waste streams and process—
ing options are avajlable. The first four waste spectra are described in detail
in Appendix D of the draft EIS. - Minor revisions to-the spectra for -the final EIS,
as well as a.description of waste spectra 5.and 6, are contained in Appendix:C

of this final EIS. A condensed description of the 6 waste spectra 1s 1nc1uded
In this chaptér.as Figure 4.2.

Briefly, waste spectrum 1 characterizes past and, in some cases, existing waste
management practices. Waste spectrum 2 characterizes improvements in the .form
of the waste through processing and reduction in waste volume with relatively
modest expenditures of time and money. ' Of the 6 waste spectra ‘'waste spectrum 2
most closely resembles existing waste management practices, which are currently
in a marked state of change due to state initiatives, a lack of disposa1 capa<
city, and economic considerations.  Waste spectrum 3 characterizes further vaste
form -improvements and volume reduction at further increased costs, including
incineration of most combustible waste streams. Waste spectrum 4 characterizes
the maximum volume reduction and improved waste forms that can currently.be
_practically achieved. Waste spectrum 5 characterizes (for most waste streams)
use of containers providing structura) ‘support to achieve waste ‘form stability
rather than-processing to a solid form." For purposes solely of analysis in
“this EIS, costs and other properties associated with such containers are ‘assumed
to be those associated with a high 1ntegr1ty container (HIC), a recently devel-
oped ‘and marketed waste ‘packaging option.- Waste spectrum 6 is a combination

of waste'spectra’l and 2, and characterizes a condition in which compressib]e
waste streams' are subjected to improved compaction, but high activity waste .
streams are disposed for the most part in an unstable waste form.  Waste spec-
trum 6 is believed to represent current and future waste management practices
assuming there are no requirements on achieving stable waste forms.

The waste spectra can be used singly or in comblnations to represent a particu]ar
alternative requirement.

The third component of the information base involved characteriz1ng a number

of alternative dlsposal facility des1gns ‘and operating practices with respect

to their costs, operational exposures, and other factors. These alternatives

are deve]oped in Appendix F to the draft-EIS as" updated by Appendix C of this
final EIS. Included are alternatives which will reduce potential impacts to~
inadvertent intruders, reduce ground-water migration and long-term social impacts,

improve operational safety, or combinations thereof. The alternatives character-
ized include the following:

Deeper trenches - - - '~ Improved monrtorlng ;’“
Thicker trench covers ;;, i‘:MOISture barriers
Increased backfill thlcknessi Sand backfill-

_Layered waste disposal R 'Improved surface water
S1it trenches drainage
Caisson disposal Weather shielding
Concrete walled trenches Stacked waste emp}ecement
Grouting ' Waste segregation o
Engineered intruder barriers Decontainerized disposal
Improved compaction Dynamic compaction
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Figure 4.2 Summary Description of Waste Spectra

Waste Specthum 1 This spectrum assumes a continuation of past and in some
cases existing waste management practices. Some of the 1ight water reactor
{LWR) wastes are solidified; however, no processing is done on organics, com-
bustible wastes, or streams containing chelating agents. LWR resins and
filter sludges are assumed to be shipped to disposal sites in a dewatered
form. LWR concentrated 1iquids are assumed to be concentrated in accordance
with current practices, and are solidified with various media designated as
solid“ication scenario A.* HNo special effort is made to compact trash.
Institutional waste streams are shipped to disposal sites after they are
packaged in currently utilized absorbent materials. Resins from LWR decon-
tamination operations are solidified in a medium with highly improved charac-
teristics (solidification scenario C).*

Waste Spectrum 2 This spectrum assumes that LWR process wastes are solidified
using improved solidification techniques (solidification scenario B).* Prior
~ to solidification, LWR concentrated liquids are additionally reduced in volume
to 50 weight percent solids thraugh use of an evaporator/crystallizer. In the
case of cartridge filters, the splidification agent fills the voids in the
packaged waste but does not increase the volume. Liquid scintillation vials
are crushed at large facilities and packed in absorbent material. All compac-
tible trash streams are compacted, most at the source of generation and some
at the disposal facility. Liquids from medical isotope production facilities
are solidified using solidification scenario C procedures.

Waste Spectrum 3 In this spectrum, LWR process wastes are solidified assuming

that further improved solidification agents are used (sotidification scenario C).

LWR concentrated liquids are first evaporated to 50 weight percent solids.

A1l possible incineration of combustible material (except LWR process wastes)
is parformed; some incineration is done at the source of generation and some
‘at_the disposal site. All incineration ash is solidified using solidification
scenario C procedures.

Waste Spectrum 4 This spectrum assumes extreme volume reduction. All waste
streams amenable to evaporation or incineration with fluidized bed technology
are calcined and sotidified using solidification scenario C procedures; LWR
process wastes, except cartridge filters, are calcined in addition to the
streams incinerated in Spectrum 3. All noncombustible wastes are reduced in
volume at the disposal site or at a central processing facility using a large
hydraulic press. This spectrum represents the maximum volume reduction that
can be currently achieved.

il



...Figure 4,2 (continued) '

Waste Spectrum §& This spectrum incorparates for most waste streams high .
integrity containers (HICs) to achieve a stable waste form. :Relative to waste
spectrum 1, all waste streams other than activated metals which had previously
been in an unstable form are stabilized using HICs. ~Activated metals are -
stabilized by -filling interstitial voids in a waste container with a noncom-
_ pressible material. - LWR concentrated liquids are solidified assuming solidif-
. ication scenario B procedures, while waste from medical isotope productzon
facilities is assumed to be solidified using solidification scenario C.

Wastes from tritfum manufacturing facilities are also placed into HICs. A]I
compressible waste streams are compacted into HICs, most at' the source of

generation and some at a regional processing center assumed to be colocated
with the disposal facility.

. Waste Spectrum 6 This waste spectrum represents overall waste characteristics

projected to result without requirements for waste stability and consxdertng -
the increasing costs for waste disposal.. 'Similarly to waste.spectrum 1, most
higher activ1ty waste streams.are dlsposed in an unstable manner. ' LWR resins

and fi1ter §ludges are shipped in a dewatered form. Pressurized water reactor 7T 7T

(PWR) cartridge filters, LWR nonfuel .reactor .core.components, -and LWR noncom=-
pressible trash are also packaged in a nonstable manner. LWR concentrated
liquids are reduced in volume to 50 weight percent solids and solidified.
Similarly to. waste spectrum 2, all compressible waste streams are compacted
Most are compacted at the source of generation and some at a regional proc-
essing center .assumed to be colocated with the disposal facility. '

- ,
solidification scenarlo A: - half of a waste stream 15 solidified in-
.urea-formaldehyde ~the other half in cement.

Solidification scenarlo B: half of. a waste stream 15 Solid]fled 1n cement
the other half in vinyl ester styrene..

Solidification scenario C: 100% of a waste stream is SO]lefled in vanyl
ester styrene.
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Other disposal alternatives were also briefly examined. These included poten-
tial land based methods (e.g., intermediate depth disposal, mined cavities) as
well as other potential disposal methods (e.g., ocean disposal). Many of the
alternatives were selected for further detailed analysis in the draft EIS.

4.2.2 Use of Reference Waste Volume and Disposal Facility

t
From the above, it can be seen that when considering the effects of alternative
regional, waste form, and facility design and operation characteristics on the.

magnitude of the impact measures calculated, an extremely large number (thousands)
of possible permutations can be considered. To enable development of performance

objectives and technical requirements for LLW disposal, the number of these
permutations needed to be controlled and analyzed on a systematic basis. NRC,
therefore, adopted use of: (1) a reference waste volume distribution, and (2) a
reference disposal facility site and design.

As discussed in Appendix D of the draft EIS, the reference waste volume distri-
bution is obtaiped through averaging all the waste volumes assumed to be gene-
rated in each of the waste streams for each of the four regions, and normalizing
these volumes to one million m? of waste for waste spectrum one. This allows
the effects of alternative waste spectra and alterpative disposal facility
designs and operating practices to be compared on a common basis.

To help provide conservative bounds to the potential costs and impacts of waste
disposal, the reference disposal facility is assumed to be sited in a humid

"eastern environment. NRC staff anticipates that over the next 20 years, over

three-quarters of the waste generated in the United States will be generated

in humid environments--i.e., in the eastern and humid midwestern sections of
the country. Regional disposal of waste (e.g., from state compacts) therefore
implies that most of the waste generated in humid environments would also be
disposed in humid environments. For this EIS, the reference disposal facility
is assumed to have environmental characteristics corresponding to the southeast
regional site, although either the northeast regional site or the midwest
regional site could have been used for this purpose.

The reference facility is sized to accept a relatively large quantity of waste--
j.e., up to about 50,000 m3® of waste per year over a 20-year operating life,

or up to a total volume of one million m3. This corresponds to approximately
one-quarter of the total volume of LLW projected in the United States to the
year 2000.

The reference facility site minimally meets all of the site suitability require-
ments set out in the draft Part 61 rule. The facility is also assumed to be
operated in compliance with minimum radiation safety practices required by pro-
visions of 10 CFR Part 20, as well as most of the criteria in the NRC Branch
Technical Position on Site Closure and Stabil,zation. (See Appendix 1 of the
draft EIS.) The facility is described in detail in Appendix E of the draft

EIS. A brief description follows.

The dlsposal facility is assumed to be operated for profit by a small corpora-
tion which is engaged in other nuclear-related business activities in addition

to operating the disposal facility. - The disposal area at the reference facility
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includes 58 disposal trenches with dimensions of 180 m (591 ft) long, 30 m

(100 ft) wide, and 8 m (26 ft) deep.” The rather large trench sizes assuied

are representative of recent trends at existing disposal sites. A 100-foot
buffer zone encircles the disposal area and lies between the disposal area and
the disposal site boundary. Support -facilities and structures at the site
include (1),9n administration building,- (2) a health physics/security building,
(3) a warehouse, (4) a garage, (5)-a waste activities building, and (6) a storage

shed. All structures at the site are.one-story metallic structures on concrete
pad foundations. : -

Shipments of radioactive waste arrive by truck and are processed onto the site
on a first-come, first-served basis. Accompanying the shipments are manifest
documents--termed radiovactive shipment records (RSRs}--which describe the con-
tents of the shipment. Arriving shipments are inspected for compliance with
applicable federal regulations and waste acceptance criteria established as
conditions in the disposal facility license.

Waste is randomly emplaced in the trench, sometimes using cranes and forklifts,
and- for the base case (see Section 4.4) backfilled with dirt removed during
trench excavation. Random waste emplacement results in a trench volume use
efficiency of about 50 percent. Waste is emplaced to within one meter of the
top of the trench. Earthen fill is then backfilled: into the trench until the
trench cover approximately corresponds to the original grade of the site sur-
face. A one-meter thick earthen cap is then placed upon the backfill and is
mounded. The earthen cap is then covered with Latural overburden material.

The overburden is then reseeded -to promote growth of a short-roated grass
cover. : .

After a 20-year operating period, closure of the facility is assumed to

require approximately two years and -involves dismantling and decontamination

of site buildings, disposal of wastes. produced during dismantlement and
decontamination operations, and final site seeding and contouring. The
licensee also makes a fipal survey of the disposal area to make sure that
direct radiation levels are at essentially background levels. Following
closure, the disposal license with the site operator is terminated and the
license for the site is transferred to the site owner. For this EIS, the site
owner -is assumed to be a state agency. ' S

4.2.3 Impact Measures

The impact measures considered in this EIS include short-term vadiological
exposures, long-term radiological exposures, costs, energy use, and land use.
These impact measures are listed in Table 4.3.

Of these, the principal impact measures considered involved long-term radio-
logical exposures and costs. Long-term radiological exposures could involve
activities such as man potentially contacting the waste after disposal (i.e.,
inadvertent human intrusio: into the disposal facility); potential leaching
and transport of the waste through the ground water; intrusion and dispersion
by plants and animals; long-term erosion of thé site with eventual uncovering
of the waste leading to surface water and air transport; and release of gas- Ao
eous decomposition products from the waste containing radioactive species (e.g.,
tritiated methane gas). Further discussion is provided below.
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Table 4.3 1Impact Measures Used in Analyses

) Waste Management Phase

Impact Measure

7 Waste processing

Waste transportation

Waste disposal

Costs

Energy use

Occupational exposures due
to waste processing

Population exposures due
to waste incineration

Costs

Energy use
Occupational exposures
Population exposures

Costs

Energy use

Land use

Occupational exposures

Exposures to individuals
and populations due to:
o operational accidents
o ground-water migration
o ipadvertent human

intrusion

o overland flaw
o leachate treatment

CPae - .-

4-12



N
;

3

)

Human Intrusion Exposure Pathways. Intrusion into disposed waste may be’ either
deliberate or inadvertent. "A deliberate intrusion.event-implies that the = =~
intruder knows of the: potent1a] hazard of the disposed waste but ' ‘for some reason
deliberately: chooses to ignore the hazard.: (For example; the intruder could

be seeking sométhtng of possible value ‘in the disposed waste.) - NRC believes .
that deliberatg intrusion into the disposal“facility cannot reasonably be pro-“
tected against, and it is not considered further. After the facility closes,
however, and assuming. a removal or breakdawn of ‘active ‘institutional control .

and surveillance over the facility, one.or a few individuals could 1nadvertently
disturb waste at the disposal. facility through such activities as constructing.

a house.. In this case:the intruder \s unaware of the presence of- the waste or .
the posswbwllty of a hea]th hazard.

Intrusion into a closed waste dtsposal fac111ty, assumlng a breakdown in or .
removal. of .institutional controls, has been-examined in detail in- studies by a
number of industry, national. 1aboratory, and federal agency contractor investi-
gators. These studies analyzed a range of intrusion exposure pathways ranging .

from potentially trivial events to events which could cause relatively signifi-
cant exposures.‘ o , T

Based on a rev1ew of the pathways conszdered by these 1nvest1gators ‘NRC
selected a limited number for analysis in the EIS. (Refer to Chapter 4 of the

~draft EIS.) The events are conservatively assumed to occur based upon consid-

eration of typical -human activities.: NRC recognizes' the hypothetical nature
of such events.and that they may never accur.- -Given their hypothetical nature,
NRC has assumed reasonably conservative (but not overly conservative) actions
on the part of the intruder. 'In addition, :some judgment was also made as to

~the .1ikelihood ‘and extent of. the events occurrwng depending upon =pec1f1c waste

forms and disposal practices.

The .intrusion events considered are discussed in detail “in Chapter 4 ‘and Appen-i
dix G of the draft EIS.  Briefly, the events “involve consumption’ of water from
a well drilled, at the site, plus two scenarios in which the intruder contacts

waste directly. - The former is dlSCUSSEd as part of the forthcomlng d1scuss1on ;
on.groundwater migratlon : -

The two scenarios 1nvo1v1ng direct contact’of waste’ by an 1ntruder are termed .

. the intruder-construction scenarlo and the -intruder-agriculture scenario. The'
~intruder-construction.scenario- involvés:exposures to-workmen ‘involved in con-

structing a house directly on the disposal facility, thus ‘contacting and: dis-
persing the dISposed waste. Exposures -can result from airborne dlspersa1 of a
soil/waste mixture (leading to exposures due to: 1mmers1on in a contaminated
cloud as well as from inhalation) and from direct gamma radiation. The intruder-
agrlcu\ture scenario involves an individual or. several ‘individuals living in '
the house thus constructed and consuming food grown in a small on-site garden.
Exposures can result from airborne dispersion of a soil/waste mixture, dlrect

gamma radiation, and lngesllon of contamlnated foodstuffs

The extent to, which Lhe above two scenarlos occur is dependent upon the condl-
t\on of the waste at the time the waste 3smgontactede__Th1s is. further a fuan
For example, the extent that the above two scenarios would occur would be
signitivantly veduced:.if: (1) the waste:was.in.a form recognizable as some-
thing other than dirt, or (2) the waste was disposed at a sufficient depth so
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that contact from normal surface activities such as housing construction js
unlikely. In the first case, since it is believed that the most 1ikely cause
of human intrusion is a bureaucratic mistake, it is believed that activities
such as housing construction would not proceed if workers dug up hunks of waste
material. Rather, workers would stop while land records are investigated and
the mistake discovered. This abbreviated version of the intruder-construction
scenario is called the intruder-discovery scenario, and potential exposures
would be much less than thaose of the full intruder-construction scenaria. In
this event, the intruder-agriculture scenario would not occur. In the second
case, it is believed that if the waste is disposed at sufficient depth below
the earth's surface, then it would be much less likely that the waste is con-
tacted in any case, whether the intruder-construction and intruder-agriculture
scenarios occur, or just the intruder-discovery scenario occurs.

In this EIS, therefore (see the draft EIS for additional background), the
following is taken to occur at the end of the institutional control period:

0 If stable waste streams are segregated from unstable waste streams,
then the intruder-agriculture and intruder-constvuction scenarios
are applied to the unstable waste streams and the intruder-discaovery
scenario is applied to the stable waste streams. .

] If unstable waste.streams_are not segregated from stable waste streams,
then the intruder-agriculture and intruder-constructian scenarios
are applied to all waste streams.

) If waste streams are stable and layered (placed at the bottom of a
disposal cell), then only a fraction of the intruder-discovery scenario
is applied to the stable and layered streams.

The effectiveness of waste stability and waste layering as a means of reducing
“intruder exposures, however, is only assumed to last for a period of 500 years.
After 500 years, no credit is given to waste form for reducing intruder expo-

sures. Waste is assumed to have an appearance similar to ordinary dirt and
the intruder-construction and intruder-agriculture scenarios proceed normally.

A somewhat similar situation exists for layered waste. The full effectiveness

of layering is only assumed to last for 500 years. After 500 years, the layered
waste is assumed to be contacted in a similar manner as unlayered unstable waste
at 100 years. However, waste disposed so that at least 5 meters of earth or

low activity waste covered it would still be undoubtably difficult to contact
even at 500 years. As much as a factor of 10 credit for layered waste is beliaved
possible at 500 years, although no such credit is taken in the analysis method-
ology. The effect on the calculated impacts of taking such credit is explored

in the ensuing analysis, however. '

Ground-Water Migration. Potential impacts due to long-term releases to ground
water are given major consideration in this EIS. To analyze potential ground
water migration impacts from near-surface radioactive waste disposal, NRC staff

has adopted use of a model reference waste disposal facility located in.a.humid _ .
" eavironment.” MovEment-of‘radionucltdes from the disposed waste and through
ground water has been modeled based upon calculationai proceaiutres derived from
Darcy's Law. As depicted in Figure 4.3, a disposal ceil (or group of disposal
cells) is assumed to be located within an unsaturated zone of thickness Zo.
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Both the unsaturated zone and the underlying saturated zone (aquifer) are assumed
to be stationary, homogeneous, and isotropic, and the fluid moving through thase
zones is assumed to be incompressible and of constant viscosity. The disposal
cell is filled with a heterogeneous mixture of waste streams ranging from streams
having very low activity ta streams having relatively high activity. Each waste
stream contains a particular suite of radioisotopes and, if contacted by water,
leaches at a particular rate. Precipitating water striking a cavered disposal
cell may percolate into and flow through the cell and leach out a portion of

the radionuclides contained in the waste.

The source term of each radioisotope in the disposed waste leaving the bottom

of the disposal cell is given by (Jo) in Curies/year. The radioactive source
woves down through the unstaturated zone with hydraulic velocity (w), and mixes
with the water in the saturated zone. The water in the saturated zone, carrying
the radiocontaminants with it, is then assumed to flow horizontally with hydrau-
lic velocity (v). As illustrated in Figure 4.3, the contaminated ground water
can be visualized as crossing a discharge surface at some arbitrary distance (x)

downstream of the d: -ut cel¥(s), having a radionuclide activity equal to J
(in Ci/yr).

The source term (J:')}, and the factors that go into its determination, are dis~
cussed more extensively in Appendix G of the draft EIS. It is a somewhat com-
plicated function of site environmental conditions, disposal facility design

and operating practices, waste characteristics (including waste leaching charac-
teristics, radionuclide concentrations, chemical content, and structural
stability), and the potential for intrusion by humans, plants, or animais. To
provide a reasonable yet conservative analyses, the reference site is assumed

to experience a relatively high precipitation rate (1.17 m/yr) and a high natural
percolation rate (PERC = 180 mm/yr). The percolation of water into disposal
cells at the reference facility is a variable depending upon facility design

and operating practices and waste form. For example, unstable waste forms would
result in higher percolation of rainwater intn disposal cells (due to subsidence
of disposal cel: covers), while improved thicker disposal cell covers and compac-
tion techniques would reduce percolation. If the unstable waste streams were
disposed mixed with the stable waste streams, then all of the waste streams

would experience high percolation rates. However, if the unstable waste streams
weve disposed segregated from the unstable waste streams, then only the unstable
waste streams would experience the higher percolation.

Percolation rates into disposal cells may also be increased through intrusion

by inadvertent humans, deep-rooted plants, and burrowing animals. Ouring the
active institutional control period, the site owner would be expected to survey
and maintain the disposal facility, to prevent inadvertent intrusion by humans,
and to control and limit potential intrusion by deep-rooted plants and burrowing
animals. However, following the active institutional control period, breakdowns
in such surveillance and control activities are postulated to occur. Therefore,
for disposal facility designs which depend upon improved covers to reduce per-
colation (e.g., a walled trench, a compacted clay cap). a raduction in the
effectiveness of these disposal covers is assumed at a time 100 years fallowing
license termination. The extent of this reduction in effectiveness is discussed

- in Appendix G of the draft EIS. B8riefly, however, 90% of the disppsal area

experiences percolation equal to twice the previously assumed value for that
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case, The remaining 10%¥ experiences even higher percolation, the specific
value of which depends upon the case considered.

As another example, the leaching of radionuclides from the disposed waste depends
upon the radiopuclide content, whether the waste is solidified, and the chemical
content of the waste. Unsolidified waste streams are assumed to leach at a
fraction corresponding to leach fractions measured under totally saturated con-
ditions at the Haxey Flats, Kentucky and West Valley, -New York disposal facili-
ties. Solidified waste forms are assumed to leach at lower rates based upon :
an approximation derived from experimental data. However, increased leaching
of solidified waste forms is assumed if chelating agents or organic chemicals °
are present. - If wastes containing chelating agents or organic chemicals are
disposed in a segregated manner from other waste streams, then the higher
leaching fractions are only applied to the segregated streams; otherwise, the -
higher leaching fraction is applied to all solidified streams.

Radionuclide leaching is also varied in this EIS by considering disposal designhs
which reduce the amount of leaching. The amount of leaching is assumed to be
proportional to the amount of water contacting the waste and to the contact

time of the'water with the waste. Disposal designs that increase the speed
that percolating water flows past the waste reduce the quantity of radionuclides
leached for two reasons: (1) by reducing the amount of water having sufficient
time to dissolve the wastes into the water retained between successive infil-
tration events, and (2) by reducing the amount of water retained between succes-
sive infiltration events. This may be acc:mplished by using high porosity,
Tow specific retention backfill materials such as a very coarse backfill (such
as sand and gravel) rather than a very fine-grained backfill (such as clay).

After the radionuclides have left the disposal cell, the movement of radionuclides
through ground water may be estimated by a number of calculational techniquas--

many of which may be extremely complicated and require a great deal of site-
specific infermation. Given the generic nature of this analysis, however, a .
simple approximation in this EIS is .used which allows rapid consideration and
comparison of a number of alternatives.  This approximation solves the Darcy's’

Law differential equations in terms of error functions. Basically, however, .
the disposed waste is modeled as 10 distributed sources or sectors as shown in = -
Figure 4.4. Movement of radionuclides out of the sectors and:to a biota access
location is calculated principally as a function of the ground-water travel

time from the sector to the access location, the Peclet number:(basically the
distance to the access location divided by the longitudinal dispersivity of

the medium), and the retardation coefficients of the medium.

Actual values for retardation coefficients at a specific site would be a strong

function of site soil and environmental conditions. Since a generic rather

than a site-specific analysis is being performed in this EIS, retardation

coefficients must be assumed rather than measured. In this EIS, 5 sets of R
retardation coefficients are assumed which correspond to those which would be :

expected from a range of soil conditions. These 5 sets are shown in Table 4.4,

The first set corresponds to retardation coefficients for very permeable sandy.
soils,.the fifth set corresponds to very impermeable clayey soils, and the~third - «7¥*':
set correspands to moderately permeable soils having a moderate clay content.

It can be seen that the retardation coefficients for some radionuclides--i.e.,
I, 14C, 22Tc, and '?®l--are relatively low and do not appreciably vary under
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Table 4.4 Sets of Retardation Coefficients
Used in Impacts Analysis

{

L8

2

Assumed Retardation Coefficients

Nuclide Set 1 Set2 Set3 Set 4 Set 5
H-3 1 1 1 1 1
c-14 10 10 10 10 10
Fe-55 630 1290 2640 5400 11050
Ni-59f 420 860 1750 3600 7350
Co-60 420 860 1750 3600 7350
. Sr-90 9 18 3 73 146
Nb-94 1000 2150 4640 10000 21500
Te-99 2 3 4 5 6
1-129 2 3 4 5 6
€s-137t 85 173 350 720 1460
U-235t 840  ¥s, 3520 7200 14730
Np-237 300  60. 1200 2500 5000
Pu-238f 840 1720 3520 7200 14730
Cm-243t 300 600 1200 2500 5000
An-241t 300 600 1200 2500 5000

1'Coefficients for other isotopes of these

elements are assumed to be the same.

B e -
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different soil conditions. For.other radionuclides, the retardation coeffi-
cients are sufficiently large that the travel time of the radionuclide to a
biata access point may be on the order of thousands of years. Within that

time, considerable radioactive decay can occur: The result of this is that -

the ground-wéter m1gration exposures calculated .in this EIS are mainly domin-
ated by the Above four isotopes. Tritium is relatively short-\1ved but s
present in the disposed waste in relatively large quantities and. is very mobile
in the environment. The latter three isotopes are present in much smaller
quant1t1es, but are long-1ived and are also assumed to be enVlronmentally moblle

At an actual site, retardation coefficients and other environmenta] properties
may be measured. There will be some, uncertainties with these environmental
properties, however., In add1t1on, no.site soils will be completely; homogeneous,
although it is recognized that it is desirable during siting activities to .
select a site ‘having as simple a substrata as is practical. F1na11y, aTthough -
site selection would be geared to avoiding discontinuities, it is always - ..

passible that there will exist features such as continuous sand lenses or
fractured formations. :

for the ahove reasons, it makes sense in this generic analysis to concentrate
on the above four nuclides which are expected to be very mobile in the environ-
ment. - These nuclides move equal to or at about the speed of groundwater. The
,s1gn1f1cance of this is that actions taken on a generic basis to control dis- .
‘posal of mobile isotopes will also control disposal of the less mobile isotopes.
That is, if movement of. the mobile 1sotopes can be minimized (and the mobility
of these isotopes are less dependent 'on specific site environmental conditions),
then movement of the less maobile 1sotopes such as Cs-137, whose. mobllity would
be normally expected to be less but would be-a stronger. functfon of s1te envi=
ronmental conditions, would also be minimized. :

The retardation coefficients assumed for the reference disposal site correspond
to set'3 on Table 4.4 (soils with moderate permeability). However, lower retard-
ation coefficients" (set 2) -are assumed for radionuclides contained in waste . -
streams ‘assumed to contain or be contacted by ‘chelating agents or organic chemi-
cals. That is, if waste streams containing chelating agents or organic chemicals
are segregated from other waste streams then ‘the .second set of retardation
coefficients is applied to the streams conta1n1ng the chemlcal agents and the
third set is applied to the other waste streams. If no segregatlon is performed,
then the second set is applied to all waste. streams. .

‘Radionuclide concentratlons are then determtned as.a functxon of t1me at four
princ1pal downstream biota access locat10ns vy
1. awell located on the dlsposal facwllty and potentlally used by an

inadvertent intruder following the end of -the active institutional
control period;

2. a well located at the site boundary which is assumed to be used by a
few individuals;

777 a well assuméd fo be locafed approximately 500 meters down gradient’

from the disposal facility and used by a small population of about
100 persons; and
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4. a small stream located about one kilometer down gradient from the
disposal fdcility and assumed to be used by a small populat1on of
about 300 persons.

Once the concentrations at the biota access locations are determined, potential
exposures from consumption and use of the water may be determined for seven

argans. Thesé include whole body, bone, liver, thyroid kidney, Tung, and the
gastro-intestinal (Gl) tract.

As discussed earlier, the calculational procedure first estimates the source
term Jo, in curies/year, leaving the disposal cell.. However, the concentra-
tions of radionuclides at the bjota access locations are also determined by
the volume of water with which'the released and migrating radionuclides are
dituted. A1l other considerations being equal, the larger the volume of water
with which the radionuclides are diluted, the lower the concentration of the
radionuclides in the-water. The dilut1on volume is a site-specific variable,
and is dependent -upon the attributes of the aquifer (thickness, flow rate, dis-
persivity, etc.), the distance from the release point (the further away from
the release point, the greater the mixing that would 1ikely occur), and man-made
perturbations such as pumping water from a well

Given the generic nature of the analysis in-this EIS, reasonable. yet conserva-
tive assumptions are made regarding the dilution vo]umes For the first two
biaota access locations (intruder well and boundary well), released radionuclides
are assumed to be diluted by ‘a volume of water equal to that provided by natural
percolation of rainwater upon the disposal area (about 87 acres) (At the
reference facitity, this' volume of water is equal to 63,400 m3.) Of this volume,
the individual using the contaminated water is assumed to withdraw 7700 m3/year

(3.84 gpm), which represents the basic annua] needs of a single person living
in a rural area.

For the population well the dilution volume is assumed " to correspond to the
annual volume of water wlthdrawn from-a water well pumping at a rate of 100 gpm
(200,000 m3/yr). Small farming communities that utilize groend -+ =~ for their

needs usually have wells that range from 100 gpm to 1,000 g;-- - . the
poputation.- For the surface water access location, 'a strea: v aving
a flow-rate of about 5 ft3/sec (4.5 x 10% m3/yr).~ A stream <=:.%§ ¥ rate

of much below this value is unlikely to be used for human cc

For flexibility in the ana1y51s. some of the environmental . sociated
with the reference disposal facility are assumed te be variu.le. This provides
an insight in the generic analysis of the sensitivity of- the results to site
parameters. In the EIS, the reference site'parameters are assumed to range

from very permeable soil conditions to very impermeable soil conditions, with
the reference case being moderately permeable soil conditions. The differlng
envivonmental characteristics assumed include:
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' . These pathways include:

_ Perm. Soil Perm. Soil = Impermesble’
Entimnnﬁdtal Charagteristics o (Ref. Site)  Soil
‘Retardat1on coeff1c1ent set 2 © 3 "'f" - r4~~ .
"‘ Speed of perco]at:ng water (m/hr)* - 1120 - - 112 1.2
© Ground water travel time from:' ' <« ' 10 ‘60
- bottom of waste to aqu1fer {yrs) - - ' ‘ R
Ground water travel t1me (yrs)** to: ‘ ~ S
intruder well 32 42 92
boundary ‘well - - 56 66 o 116 -
populat1on well -390 400 450

-surface water access ~~ - 790 800 850

*Assum1ng that- s1te 50115 are used as backf11]
From the ftrst sector c]osest to- the -access Jocations

e ce me 4 A
) - .. .

Other Long-Term Release Pathways. There may be other potential pathways.for
long-term release of radionuclides .to the environment from. d1spoaed waste.

it

0 Gaseous releases from decompos1ng waste;
o. Plant and animal intrusion; and
0 Wind and surface water-erosion and transport

NRC staff believes, however, that the most significant pathway is ground water
,migration. Gaseous releases do not have a large impact and can be reduced by
Tassur1ng stable site conditions, Impacts from plant and animal intrusion are
. site-specific and car be reduced through engineering designs applied to reduce

- -ground water migraticn and putentval -intruder exposures., -Erosion js-a slow, - -
" long-term process which can-be: controlled through proper 51t1ng and good opera-
- tional techniques. These pathways are d1scussed in more detall in the draft

EIS, particularly Appendix M.

"Costs. Costs are ca]culated over 20 years operatlon of the dlsposal fac111ty
"a 3 are separated in this EIS into three components: - .

o  processing costs '
0 transportation costs
) disposal facility costs.

Waste processing costs 1nc1ude costs assoc1ated w1th processing (e: g , compac-
tion, solidification) and packag1ng wastes prior to disposal. Processing costs
are separated into those associated with processing. by waste genmiutors and.-

"' _those which could result from transter of the waste to a centralized regional
~ processing center prior to dl:ppsa1 Transportation.costs are costs associated
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with transferring the waste to the disposal facility. For the reference.
facility, transportation costs ara calculated based upon an average transport

. distance of 400 mites.

Disposal fac11ity costs are separated into (1) design and operation costs and

(2) postopérational costs. Design and operation.costs are those costs associ-
ated with siting, designing, constructing, and operating the facility over 20
years. These costs are a function of the alternative disposal facility designs
considered in the EIS. Design and operating costs are calculated using a present
value analysis described in Appendix C of this final EIS.. .In the analysis, a
discount rate of 15% is used. (Appendix C illustrates the sensitivity of the
design and operating costs to other values of the discount rate.)

Postoperational costs are divided. into closure costs, observation and mainte-
nance costs, and institutional control (long-term care).costs. - Closure costs
are- ca]cu]ated assuming that adequate funds for closure are:pravided for by

the licensee through use of an investment fund (represented-as a surcharge on
received waste). The availability of funds for closure is assumed to be ensured
by some manner of surety mechanism which is assumed to annually cost 1.5% of

the princ¢ipal. Observation and maintenance costs cover costs that would be
borne by-the disposal facility operator during the time period following site
closure and prior to transfer of the license to the site owner (which marks

the beginning of the institutional control period). For convenience, these
costs are calculated as if a certain sum of money were set-aside.each year by
the site operator for this purpose. These costs are of course assumed to be
passed on to the disposal facility customer. Institutional control costs are
calculated based on the assumption that a state-operated sinking fund is estab-
lished and that a surcharge is levied upon the waste received at the disposal
facility on a cost-per-waste-volume arrangement. Costs are calculated assuming
a 10X interest rate and a 9% average inflation rate. Al post-operational costs
are calculated as costs to a disposal facility customer.

Short-Term Rad1o]og1ca1 lmpacts. Short-term radiological impacts inciude occu-
pational exposures during waste processing, waste transportation; and waste

disposal. These are calculated as whole body exposures. Whole body exposures

ta populations due to waste-processing "activities involving waste incineration
are also calculated. -Finally, radiological impacts.due to p0551ble water
accuniulation problems at a disposal facility are calculated. These could involve
disposal cell overflow into a nearby stream where the water is consumed and

used by an individual, or airborne releases due to evaporation of accumulated
leachate. In this EIS, impacts from overflow are calculated as expasures to

an individual (in millirem) while impacts due to leachate evaporation’are cal-
culated as exposures to the population surrounding the disposal facility (in
man-millirem). A descrlptlon of the methodology used to calculate impacts due

to water accumulation is provided in Append1x c.

e [T -~ e

Other Impact Measures. Other 1mpacL measures estlmated 1nclude land use (in

'm<) and energy use (in equivalent gallons of fuel oil).

‘4.3 DESCRIPTION OF ALTERNAFIVE  CASES':fif ;& !, & - | -

Tt

This section presents ‘a description of the four principal cases considered in
this final EIS.




4.3.1 Past Practices (Base Case Alternative)

This. first case is meant to provide a representatlon of past dlsposal practices.
This .case provides a baseline of costs and other impact data against which today's
practices and improvements to today's" practlces may be evaluated., .If through

this historical perspective former poor practices can be’ 1dent1f1ed then much

of the job of developing Part 61 reqiirements becomes one of identlfytng common-
sense methods of avoiding such poor practices. .

Bas1ca11y, the dtsposal facility is assumed to be sited according to the siting
requirenents contained in the proposed Part 61 regulat1on and operated with
adequate operational safety. - However, the combination of _poor waste form and
inadequate disposai facility operating practices results in high Tong-term
potential environmental. releases as well -as high costs and maintenance activ-
ities during the institutional control'period. This approach follows since in
the past it was believed that only a “good site" was needed for waste disposal:
No credit was given to wzste form or contaipers to reduce impacts. Safety
during operations was generally given greater emphasis than long-term costs .
and radiolegical impacts. :The fact that extensive maintenance activities would
be involved was tolerated since it was believed that as long as the disposal
facility wacfoperat1ng, there was ‘1ittle need to consider the economic impacts
of these maintenance activities after the disposal facility closed.

The assumptions made for this case include the following:

1. The waste disposed into the facility is composed of most]y structural]y
.-~ -unstable waste forms. This is represented in the analysis.by waste
spectrum 1.- In this case, for example, light water reactor jon-exchange
-resins and .filter sludge are shipped to the, dtsposal facility in a
dewatered form. ‘Several other h1gh activity waste streams .are also
~ shipped to disposal facilities-in an unstable form, and no special
.effort is made to -compact compressib\e waste streams.

2.;.:The de51gn and operation of the facility are not dvrected toward
-~ minimizing contact of waste by ‘water through achieving Tong-term
.- site stability. Waste is randomly emp1aced into the disposal cell
- and then’ backfu]led ‘with earth-originally excavated from the dis-
posal cell.: A relatively -thin-(1m thlck) cover (cap) is then
.. emplaced over -‘the backfill. This cap is also composed of the
. "originally excavated so1| ‘and s ‘also subjected to: indifferent
-compaction techniques. *:There is no segregation ‘of waste containing
- compressible material nor segregatlon of waste contalnfng chelating
or other chem1ca1 agents -

3. There are no radlonucllde dlsposal limits, so anything (other than
high level waste) that can be transported to the site is d15posed of
~at'the site. Thus, the site contains relatively high concentrations
of toch radxonuclides havmng Iong ha\f lmves

3. 'There are some operaeIOnal rules of: thumb as,thg site to. reduce

- -operational exposurés whlch‘lnvﬁ1ve preferentlaI emplacement of waste
. packages- exh1bltlng hlgh surface radlatlon levels. Such preferential
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dfsposal might involve dlsposal at the bottom of the dlsposal cells
or dlsposa1 at trench corners.. . However, this practice is not gene-
‘ralized ta include waste packages containing high concentrations of
radionuclides which may not exhibit high surface radiation levels,
These, could include, for example, waste packages containing large
quantﬁties of tritium or transuranic radronuc}ides.-

5. The reference disposal facility is assumed to be operated for 20 years,
after which the site {s closed and the site license is transferred
to the site owner, which for purposes of analysis is assumed to be a
stdte. The site closure period is assumed to last two years, and
there is also assumed to be no intervening period between the end of
the closure period and transfer of the license to the site owner (no
observation and maintenance period). ‘

4.3.2 Current Disposal Practices (No Action AIternative)

This case provides a representation of current disposal practices. It represents
the improvements in disposal facility design and; operating.practices, as well

as improvements in waste form and packaging requirements; that have been imple-
-mented at-disposal facilities over the last several years.

The assumptions made for this gase include the fallowing:

1. A limit of 10 nCi/gm is placed upon. the transuranic content of
received waste. License canditions at currently‘operating dispasal
facilities generally allow transuranic nuctides in waste up.to the
10 nCi/gm Vimit as’ long as the. transuranic¢s exist as trace contami-
nants homogeneously distributed through the waste. Surface-
contaminated materials are generally given a more strict interpre-
tation. In practice, homogeneously contaminated waste streams such
as ion exchange resins are occasionally found to exceed the 10 nCi/gm

~ Hmit, almost always due to the shorter lived transuranic isotopes.
“In such cases, waste generators will either dilute such waste with
Tower activity waste (still remaining a homogeneous mixture}, thus
--lowering-the transyranic’ content to less than.10.nCi/gs, ‘or allow
the short lived radionuclides to decay prior to shipment. These
subtteties of license interpretation and waste management practices
are accounted for in the analysis by (for purposes of waste classifi-
~ cation only) decaylng Pu-241 concentrations within light water reactor
process waste streams and isotope production waste to its alpha-
emitting daughter equivalents. No such decay -is performed for trash
or other waste streams which cannot be assumed to be homcgeneously
contaminated.

2.  Several waste streams havxng radionuclide concentratlons exceeding
‘ one pCi/em® of any.radionuclide hav1ng a half life exceeding 5 years
are required to be stabilized prior to dlsposal These waste streams
include light water reactor ion exchange resins, filter sludge, and
ceaeeocantridge:filters; as well as waste from medtcal isotope production ’
‘ facilities. Naste,s abilization may be carried out by any of a number
of methods. Such methods could include processing the waste ints a
stable form {e.g., sclidification with a media such as cement, asphalt
w vinyl ester styrene)}, placing the waste inte a container-providing
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structural support (e.g., use of a high integrity container), or special
disposal facility design. For this €IS, waste solidification is esti-
mated to cost in the range of $1280 to $1450 per m3 of input waste.

Use of a high integrity container to achieve stabilization is estimated
toicost in the neighborhood of $450 per m3-of waste. For purposes
solely of analysis in this:case .study, compliance with the waste stabil-
iZation requirement for this:case {s assumed to be principally achieved
by solidification of some waste streams (e.g., LWR concentrated liquids,
isotope production facility waste, some LWR ion exchange resins and
filter sludge) and by emplacement of other waste streams (e.g., most

LWR fon exchange resins and filter sludge) fnto HICs prior to disposal.
A1l things equal, most waste generators would.be expected to adopt

the least expensive approach to meeting ‘a particular requirement.

A1l compressible waste streams are compacted, either at the waste
generator's facility or at a centralized processing center.

Several improvements are made in the ability of the disposal facility
to minimize contact of waste by water and to .improve iong-term site
stability. Waste emplaced into the disposal cells is backfilled with
a very permeable material such as sand or gravel. An improved cover
is placed over the disposal cells. This improved cover may take a
number of .forms. For purposes of cost/impact-analysis, the improved
cover in this EIS -is assumed to consist of a 2 meter thick earthern
cover having a high clay content. The backfill and dispasal cell
cover are compacted by improved compaction techniques such as use of
vibratory compactors or sheepsfoot rollers. (The compaction technique
which would be used for an actual site would be dependent upon site
specific soil:and environmental conditions.) O

~There is no segregation of unstable waste streams, - However, there

is segregation of waste streams containing chelating or chemical
agents. B Sie T

As in Case 1, there is assumed to be operating practices involving
preferential emplacement of waste packages having high surface

radiation levels. " However, there is-assumed ta be no such similar

operating practices for layering of other high activity wastes.

As- in the preceding casg,“fﬁéjsife is:operated for 20:years; followed"
by a two-year closure period prior to transfer of the site license

© to the site owner. Again, no observation and maintenance period is
- assumed. T o :

4.3.3 Part 61 Requirements (Preferred Alternative)

This case provides a representation of disposal practices which would minimally
meet the requirements of the final-Part 61 regulation. . In this case, waste
streams determined to be acceptable for near-surface dispasal are classified
into three waste classes: Class A, Class B, and Class:C. A summary of the

1

T e -t

-classification limits assumed in the analysis for this case is presented as
Table 4.5.

This case is summarized below:

A1} higher activity (Class B'and Class C) waste streams are required
to be stabilized prior.to disposal..-As the previous case, possible

“viaste stabilization methods could include processing the waste into

a stable waste form (solidification), placing the waste into a con-
tainer providing structural support (e.g., an HIC), or by special
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Table' 4.5 Waste Classification Limits Assumed for
o the Part 61 Case

P -
Y

Class Limits (uCi/cm3)

Tsotope Class A ~ Class B - —Class C
H-3 =~ 4.0E41% xx xx
C-14# . 8l0E-1 8.0€-1 8.0E+0.

- Fa=b5 " 7.0E+2 XX LL N
Ni~-59¥% 2.2E+0 . 2.2E40 2.2E+1
Co-60 7.0E+2 *x A%
Ni-63% 3.5E6+0 7.0E+1 7.0E+2 -
Nb-94# 2.0E-3 2.0E-3 7.0E+2
Sr-90 "4.0E-2 - 1.5E+2 7.0E+3.
Tc~99 -3.0E~1 3.0e-1 3.0E+0Q
[-129 8.0E-3 8.0E-3 8.0E-2
Cs-135 - 8.4E+]1 8.4E+1 8.4E+2

- Cs=137 - 1.0E+1 4,.4E+1 4,6E+3
U-235 . -4,0E-2 - .- 4,0E-2 - - 4,0E-1
U-238 . 5.0E-2 5.0E-2 - 5.0E-1
TRU -1, 0E+14# 1.0E+14# 1.0E+2##
Pu-241.. - 3.5E+2## 3 SE+2## | 3.SE+3¥#

“*The notatlon %.0E+1 means 4.0 x 10T,
*XNo 1imit is set for these isotopes and-classes.
#For activated metals, the limits for these
isotopes are raised by a factor of 10.
##The 1imits for these 150topes are given in units
of nCi/gm rather than pCi/cm

d1sposal fac111ty d351gn 'As before, it is assuméd that some waste
streams are solldified and other are emplaced into high integrlty
containers. This is assumed solely for this case_analysis .in order

. to achieve a common hasis for cdmparison with the previous case (i.e.,

if different stabilization techniques were assumed for this case than
for the previous case,'then the results aof the two cases could not

be conveniently compared and the cost/impact attributes of the Part 61
rule easily assessed).

Concentration limits for disposal are placed upen a nhumber of radio-
nuclides. For example, a Yimit of 100 nCi/gm is placed upon alpha-
emitting transuranic elements (except for Cm-242). Concentrations
less than 10 nCi/gm are treated as Class A waste, while concentra-

‘tions batween 10 and 100 nCi/gm are treated as Class C waste.

_ Disposal facility design is the same as the previous case, with the

exception of segregation of compressible waste. That is, compressihle.

mf'(unstable) Class A waste streams are disposed in separate disposal
units segregated from stable Class A, Class B, and Class C waste
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streams. Waste streams containing chemical or che]ating agents are
segregated from other waste streams

4, -Hrgh activity (Class C) waste streams, which may 1nc1ude waste streams
~ with or without high surface radiatlon readings, are preferent1a1]y
‘»'plated upon the bottom of ‘the disposal-units.

5. As in the. previous case, the site is assumed to be- operated for le
" 20 years, followed by a two-year closure period. However, a S-year .
observation and maintenance period is assumed between the end of the -

- c1osure period and transfer of the site license to the site owner.;,_:

'\4 3. 4 Upper Bound Requ1rements (All Stable A]ternatxve)

Thls case exp]ores some possible varlatlons on waste’ dlsposai in wh1ch all
wastes -are stabilized. In this case, stability is assumed to be prlnci-_TWy
achieved through waste form and packaging, the principal means of doing this
being emplacement of waste into high integrity containers. Costs and other
-impacts associated with other possihle ways to stabilize the unstable waste .
streams are also exp]ored Other assumptions are as fol]ows.‘ _

R ,1; -L1m1t1ng concentration Timits. for waste. class1f1cat1on and disposal
-~ --are placed upon rad10nuc11des in the same manner as the previous ;
case. However, since all waste streams are to be stabilized,.the
Class A limits listed in Tab]e 4.5 are all assumed for this case to-
be set equal to zero. ' . . A

2. '-The dlsposal facility des1gn is the same as the prevtous case. How~
ever, since all waste streams are stab1l1zed there is no segregation
of compressible waste. Segregation is carrled out, however, for waste

'7*streams contalnlng chem1ca] or chelating agents. :

‘3. “ High act1v1ty (Class C) wastn are preferentla]ly layered upon the .
--bottom of the disposal untt | .

~ 4. As’in the'previous case, the ‘site is opereted for’ 20 years fo]lowed
by a two-year.rlosure period A five-year observation and mainte-
nance perlod exists between the end of the closure period and .transfer
of the license to the 51te owner . e

4.4 RESULTS OF THE_CASE_ANALYSIS

The results of the four cases ana]yzed in thlS chapter are presented in
Table ‘4. 6 .

4.4, 1 Past Dwsposal Practlces (Base Case Alternat1ve)

i thls case, the dlsposal fac111ty is’ ca]cu]ated to accept one m1111on n3 of
waste over: 1ts 20-year lifetime. A1l waste is assumed to be mixed together
during d1sposal and no waste is determined to be unacceptable for near-surface,
disposal. ' Of this waste, aimost 75% of the waste is in'an upstable waste form.

:The rest of the waste, including Such “waste streams as solidified concentrated
Tigquids, is consldered to be 1nherent1y stable. The‘pract1ce of codlsposa]lof”
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unstable ‘and stable‘waste forms, HoweVér. plus the inadeddatensjte'oﬁerations,
tends to negate the potential gain brought about by the stable waste streams.
The results are about the same as if all waste was in an unstable form.

Long-term envigonmental impacts for the base case are projected to be high.

As shown in Table 4.6, potential impacts to an inadvertent intruder are pro-
jected to be oh the order of 2.2 to 4.5 rem at a time period equal to 100 years
following the end of the two-year facility closure period. At this time, much

of the potential exposures are due to the presence of gamma-emitting 1sotopes
having short to moderate half-lives (e.g., Cs-137). At 500 years, potential
inadvertent -intruder exposures have been reduced, but are still on the order

af 0.6 to 1.6 rems to the bone. These exposures are due to the relatively longer
lived radionuclides such as Pu-239. This level of  inadvertent intruder exposure
can persist for long time periods. At 1000 years following site closure, for

example, potential inadvertent intruder exposures are in the range of 0.5 to
1.1 rem to the bone.

Offsite impacts that could occur from the above intrusion events. are-also listed
in Table 4.6. For this case, recall that impacts.due to potential inadvertent
intrusion would naturally be expected to be largest for the persons directly
contacting the disposed waste. However, a portion of the contaminated soil/waste
mixture may be transporteéd”offsite. Waterborne impacts. involve. impacts that -
could result if rainwater washed the contamination down to a nearby stream and
the water in the stream is copsumed and used by an individual. .As shown, these
calculated impacts run at about 0.7 mllllrem/yr to be bone. Airborne. impacts
are to the surrounding population. Both airborne and waterborne impacts are

calculated at 100 years following closure and transfer of the license to the
site owner.

Groundwater impacts are considered over a 10,000 year tlme period following
disposal facility closure and are also high. As shown, thyroid exposures are
on the order of 1.5 rem at the intruder and boundary wells 470 mrem at the
population well and 22 mrem at the surface water location. These exposures
are principally due to migration of 1-129. Whole body exposures are also

-relatively high at the boundary well--160 mrem--and are principally due to the
migration of tritium. ]

These high levels of impacts are caused by a number of interrelated factors.
Much of the waste is in an easily compressible, readily degradable waste form
with relatively high leaching characteristics. All waste streams are randomly -
disposed together into the disposal fac111ty, and rather indifferent backfilling
techniques are performed, resulting in much void volume in the. interstistial ;
spaces between disposed waste packages. The disposal cell covers are composed
of or1g1nally axcavated soil and are relatively thin (1 m thick). Little or no
compaction is performed on the backfill and disposal cel] covers other than

that provided by the weight of waste delivery vehicles. As a result of the
above, severe subsidence problems are assumed to occur.: The facility is assumed
to be characterized by potholes and subsidence depre551ons, leading to concen-.
trated sources of rainwater infillration. Percolation into the waste cells. is
assumed to be twlce as hlgh (360 mm/yr) as the surroundlng undisturbed 50115

* -

It is not likely that doses to actual :nd1v1duals could ever be this high,
however, notwithstanding the conservatism of the analysis. For one thing,
potholes and depressions would be filled in by the site owner, thus reducing

4-29




Table 4.6 Results of the Case Analysis

LT e gemt, gF

1.50E-1

4-30

. 5.99E-2

P ... . . Upper .
’ No action Part 61 - bound
Base case case case - case.
1. Long-Term Individual
Exposires (RTER/yr)e
Intruder-construction . , | |
"o 100 yrs - Body 2.30E+3% 1.79E+3 - 1.84F+2 1.75E+1
T Bone ~  4.49E+3 . ° 1.80E+3 . 1.87E+2 1.77E1
Thyroid 2.16E+3 =~ 1.78E+3°. " 1.84E+2  1.74E+1
o 500 yrs - Body - 1.14E42 .. . 2.61E+0 . 3.02E+0 3.07E+0
Bone ~ 1.55E+3 °  1.16E+1. 1.63E+1 1.67E+l
| Thyroid 2.70E+#1 - 2.29E+0  2.42E+0 2.45E+0
Int§uder~agriculture e . .
o 100 yrs - Body 2.68E+43  2.21E43 - 2.02E%2 0.
Bone 3,64E+3 2.32E43 2.08E+2° 0.
Thyroid 2.60E+3 2.17E43 2.01E+2 0. '
o 500 yrs -~ Body 6.66E+1 2.77E+0 3.04E+0 ~ '3.09E+D
. Bone 6.41E+2 7.19E40 9,17E40  9.38E+0
Thyroid 3.93E+1 9. 08E+0 ‘9.02E+0  9.23E+0
Intruder well .
o Body 3.Q06E+1 8.50E-2 2.15E-2  2.11E-2
. "o Bone" - 5.61E+0 -~ 4.53t-2 - 3,72E-2 1.58E-2
: 0 Thyroid CL50E43 -+ 1.11E+41 - 4.16E+D  3,31E+0
Boundary well | S
o Bady - -1.58E+2 4,391 | 1.11E-1 1.09E-1
o Bone 5.61E+0 . 4.49E-2  _3.70E-2 1.47E-2
o Thryoid 1.50E+3 1.11t+1 4.16840  3.31E+0
Population well S . ‘ _
o Body 7.90E-1 6.57E-3 3.33E-3 2.02E-3
o Bone 1.13E+0 1.04E-2- - 8.246-3  3.41E-3 -
o Thyroid 4, 74E+2 3.51E40 1.32E+0 1.05E+D
Surface water R
o Body 3.16E-2  2.90E-4  1.44E-4  B.80E-5
o “Bone L 4.92E-2 ¢ A4.29E-4° - 3.37E-4 1.36E-4
0 Thyroid 2,16E+1
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Table 4.6 (continued)

a-31

- Upper
y No action Part 61 bound
' Base case case case case
11.  Other Long-Term
EXposures:
Offsite releases from
intrusion
o Waterborne (mrem/yr) ,
Body 1.21E-1 9.67E-2 1.16E=2 4.46E-4
Bone -  6.80E-1  Z.34E-1 2.42E-2 1.14E-3
Thyroid 2.84E-3  2.32E-3 4.78t-4 1.07E-5
o Afrborne (man-mrem/yr) .- T
Body 5.876+1 -~ 1.82E40 . 2.3%E-1 9.05E-3
Bone =~ 9.66E+2 1.19E+1 2.25E+0 6.1€%-2
. Thyroid 5.93E-1 5.09E-1 8.62E-2  2.34E-3
‘111, Short-Term Whole Bod
Expasures (total man-mrem
over 20 yrs): .
Occupational
o Process by waste A% +2.50E+5  +4.50E+45 +4 SUE+S
dgenerator -
o Process by 0. 1.25E+5 1.25E+5  1,25&+5
regional
process center o
o Waste transport 7.58E+6 4,99E+6 4§.97€+6 4.97E+6
o Waste disposal 3.33E46 2.15E46 2.14E+6  2.15E+&
To population
. 0 Process by waste A% +0. +1.2RE+2 48.93E+}
generator
o Process by 0. 0. 0. a.
regional
process center _
o0 Waste transport 7.49E45 4,78E+5 4.76E+5 4.84E+5
IV. Costs (total $ over
20 yrs)t
Waste gentration and
transport
o Process by waste xx +5.90E+7 +8,20E+7 +2.14E+8
generator o
W o Process by 0.~ 3.63E+7 3.63E+7  T7.17E+7
regicnal
process center
o NWaste transport 2.84E+8 1.73E+8 1.72e+8 1.70E+8

3
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Table 4.6 “(continued)

.;. - T e . — Uppef

, No act1on _ Part 61  bound. .
A Base case . case case = case

IV.' Losts (total$ = .
" over 20 yrs): (cont'd) -

" Waste disposal - ) L
o Design &op. ~ ~ 3.25E48  3.41E+8  3.50E+8' -3.42E+8

" o Post operationa)l . S S .
-+ Closure © 3.87E+6° °  3.87Et6 . 3.B7E+b 3.87E+6
Obs. & maint. 0.° . 0. - 1.13E#¢6  5.86Et5

Inst. control  4.16E+7.  1.90E+7... 1.57E+7 . 9.328+6
‘Total post op.  4.55E+7 2.29E+7 2.07€+7 1.38E+7
o Total disp. cost 3.71E+8 3.64E+8 . 3.71fE+8 3.56E+8
.0 Unit cost ($/m®) © 3:71E+2 . 5.61E+2  5.73E+2  5.G4ER2

V.. Energy~Use\(equ1valent ' A ' . .
galions of fual oil}: xx -2.40E46 -1.42E+6  +4_,30E+6

VI Land Use(m®): . 3.A7E45  2.25E45  2.25E+5 - 2.19E45
“i;VII;‘ Naste.Vblumg;gh3):, | o

Véluﬁévaccéptab1e . L L - o
.o _Unstable L 7.47E45#  4.42E458°  4.23E+5 0,

o' Stable - Regular  2.52E458  2.05E+S#. ° 2.21E+6  '6.27E+5
¢ . Stable - Layered 0. .. 0. ‘ 3.47€+3  3.83E+3-
"0 Total volume - 1.00E+6 6.47E+5 - 6.48E45 ~ 6.31E45
. acceptable S S
. Volume not acceptable 0. " 2.56E+8  -2.20E+4"  2.20E44

*The notation 2.30E+3 means 2.30.x.103: '

*%In this EIS, population exposures due to ‘waste pracessing by waste
genarators, occupational exposures due to waste processing by waste -
generators, costs due.-to waste. process1ng by waste generators, and energy
use are presented as,Jmpacts -and costs in: add1t1on to those assocnated
with the base case.

_#Although much of the waste is or has been Stabl]lled -the fact that fer
these two cases all the.stable waste Ais disposed comlngled with unstable
" waste tends to negate the potential .gain of waste stabilization. The
result is about the same as if all waste was 1n an unstable form

4-32



A

the percolation. In addition, ground-water mavement of radionuclides would
aleost certainly be detected through monitaring wells.lang before appreciable
exposures could be received by the public. A more important point is that a
considerable amount of effort and cost to the site owner may be required to
prevent such exposures from occurring. This is discussed in more detail later.

4 :
The above imp&cts are calculated for the reference disposa] facility site
assuming soils with moderate. permeability and modarate ion exchange capacity.
It is also useful to consider variations on the environmental properties of
the reference disposal facility site. These variations were discussed in’
Section 4.2.3 and are referred to as a variation assuming very impermeable site
sofl conditions and a variation assuming very permeable site soil conditions.
Retative to the reference site, the impermeable site variation assumes greater
contact time between:waste and perco]ating water,. longer groundwater travel
times to biota access locations, and higher isotopic retardation coefficients.
The permeable site variation assumes, relative to the reference site, shorter
contact time between waste and percolat1ng water, shorter groundwater travel
times to biota access locations, and lower {sotopic retardation coefficiénts.

The results of this analysis. is shown in Table 4. 7. L1sted are groundwater
1mpacts from the boundary well, populatlon well, and surface water access

lacation. Alsa listed are impacts due to potenttal leachate accumulation as
well as waste disposal costs.

Impacts listed in Table 4.7 for trench overflow/leachate treatment require some
interpretation. As discussed, ground-water migration impacts may be calculated
for a variety of disposal site environmental conditions. - The reference dispasal
site assumes moderately permeable soil conditions. For sites having very imper—
meable soils, however, and assuming unstable disposal cell conditions leading
to sevare cell cover subsidence and slumping problems, it is more likely that
the rate of percolation into a'dispesal cell will exceed the rate of percolation
through the bottom of the disposal cell and into the groundwater. If this
happens, the trench may fill up with water like a bathtub. This phenomenon

has been in fact ohserved at bath the Maxey Flats, Kentucky and West Valley,

New York dispasal facilities. It is possible that the disposal cell may even
fi11 up to the point that the d]sposal cell overflows leadlng to environmental

“releases and human exposures.

In Table 4.7, impacts are approximated assuming that one million gallons of
contaminated leachate per year overflows the disposal cells and is carried
down to a nearby stream.. The water in this stream is then assumed-to be con-
sumed and used by an individual. The impacts are calculated in a very conserv-
ative manner (for example, no credit is taken for radicactive decay during.
facility operations) and as shown are rather h]gh--on the order of 6 rem/yr.
Similarly to the groundwater case, however, it is unlikely that the site owner
or the appropriate health department (state or federal) would ever allow such
impacts to occur: .Rather, a remedial action program would be implemented in
which .cachate would be removed from the disposal cells and processed “Annual
impacts from processing one million gallons of leachate by evaporation are also
shown. Impacts are calculated as annual exposures (tn man-mIIIIrem/yr) to the

‘surrounding population. ~ Such Tremediak action programs, involving leachate treak~’™ -

ment and solidification as well as restabilization of the disposal site to reduce
infiltration ave anticipated to last several years. Such actions are also
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Table 4.7Q"Variatioﬁ§ on the Base Case Analysis

e : A*Rgf.zéite’ Imperq,?site Pern, site -

GroundWater lmpacts (mrem/yr):

Bouhdatry we]lr

.o Body- 7 1BBE+2 3.09E40 . . 1.4SEe2
.-~ .. aBone \ - 5.61E+0 1,34E41 -~ . 2.98E4Q' "~ -
o o 'Thyroid . . 1.50E43 1.48E43 . -~ - 4.74E42 -
) .‘Pogh1a£ion well o , L C e
;. o Body - - '7.90E-1  1.88E+0 9.94E-2 .
"+ o0 Bone - -1.13E40 g,23E+0 1.94E-1
o Thyroid 4.74E+2 1.11E+3 o A74E01
. Surface water N _ ‘ . .
"0 Body ' . 3.16E-2 8.65E-2 5.386-3"
0" Bone 4.92E-2 3.58E-1 - 1.31E-2
"o Thyroid . 2.16E+1 - 6.21E+1 | 2.16€+0

©"" " Leachate Accumulation Impacts:

Disposal cell
 overflow (mrem/yr)

o Body 0. 6.38E+3 - 0.
.- . ..o Bone 0. '2.28E43 0.
~ ... 0o Thyroid 0. 5.97E+3 0.
Leaéhéte treatment '
- (man-mrem/yr) L .
.0 Bedy __ 0. 6.26E+4 . 0.
" "o Bone. 0. 7.53E+1 0.
o Thyroid 0. 6.26E+4 0.
Waste Disposal Costs (total $
over 20 yrs):
Design and op. 3.25648  3.25E+8 3.25648
Post oberatibna1mf' S ' ‘ S
o Closure .~ = -°° '3.87E¢6  3.876+6 . 3.87E+6
..... .o Obs. and maint., -~ ~*0, .. - 0. - S | P
~ o Inst. control - T4.16E47. 5.42E47 3.68E+7
o Total post op - ir4.55E47 - 5.80E+7 © 4.07E+7
Total disposal.-costs.::- .o 3i71§*8, "~ 3.83E+8 3.56E+8:
Unit dost:($/m3) - 3.71E+2 3.838+2 3.66E+2 A
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anticipated to be quite expensive for the site owner. (A further discussion
on costs is provided below.) )

Short-term environmental impacts include exposures to radiation workers during
waste procesging.;;ransport, and disposal, as well as population exposures due
to waste processing and transport. A1l impacts-are given in units of man-
nilliren ahd are summed over the 20 years of site operation.

Population exposures from processing wastes at waste generating facilities are
not calculated for the base case as the base case is meant to represent condi-
tions in which little or no waste processing is performed ather than that
required to meet safety requirements for transportation and disposal facility
waste handling operations.  In addition, such impacts are already considered
as part of licensing such facilities. (This EIS is interested in the incre-
mental exposures above the base case exposures.) Potential impacts from proc-
essing wastes at a regional processing center are also zero for the base case.
(No regional waste processing is assumed to occur for the base case.)

Total transportation population exposures are an estimated 749,000 man-millirem
for 20 years delivery of waste to the disposal facility.: This.exposure was
calculated assuming an average waste transport distance of 400 miles (one way)
and. an assumed population dose of 0.018 man-millirem per shipment per mile.
In addition, each shipment is assumed to make one stop during the 400-mile
trip, resulting in a population dose of 2.0 man-mrem per shipment stopaver.

The total population exposed is assumed to be 1.5 x 1% perscns during transit
and 500 persons per stopover. .

Short-term occupational exposures are calculated 1> the tota exposures over
20 years of (1) waste processing activities, (2) ~aste trans: .rtation, and

(3) waste disposal. Occupational exposures from ncormal was* handling and
packaging to meet Department of Transportation (00T) trancrc tation require-
ments and to meet safety requirements at disposal faciliti- (e.g., specific
packaging criteria for hialogical wastes, solidification liquids) are not
estimated for the base case. These would be expected tr vary widely among the
many thousands of NRC and Agreement State licensees. However, additional
potential exposures due to the additional waste treatment processes considered
in the subsequent cases are estimated as pdrt of the impacts of these cases.
Occupational exposures due to waste transportation are_ estimated as about
7.58 man-millirem per m® of waste transported. Again, as no waste processing
activities are assumed to take place at a regional processing center for the
base case, no occupational doses due to waste processing at the regional
center are calculated.

Disposal facility occupational exposures are calculated as approximately

167,000 man-millirem/year, or about 3.33 man-millirem per m3 of waste disposed.
Assuming a total exposed working crew of about 50 persons, this calculates as

an average estimated 3.33 rem per year .per .individual worker, which is an
approximate upper bound of the general range of occupational exposures currently
experienced at operating disposal facilities.

Costs are divided into processing costs; transportation.cests, and disposal
costs, and are presented as total costs over 20 years of disposal facility
operation. For the base case, minimal waste processing is assumed to occur.
The actual costs experienced by a waste generator are a function of many
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variables, including the characteristics of the waste processed, the volume of
the waste processed, and the design of the waste processing equipment, if any.

Processing costs are presented in thIS EIS as addit1ona1 costs to those assaciated
with the base case. , Do P

Transportation costs may vary wlde1y for different waste generators depending
upon the distance from the waste generator to the disposal facility and the

.characteristics .of the waste .disposed. : Information regarding the assumptions
used to determifie these costs are: prov1ded in Appendix C of the draft EIS.

For this final EIS, a base case transportation cost of $264 million is esti-
mated for transportation of about 50,000 m® of waste per year over 20 years
($264 per m3 of waste)

As shown- 1n Tables 4.6 and 4 7, disposal costs are dlvided 1nto (1) disposal ,
costs charged for facility de51gn and operation, and (2) post-operational costs.
Disposal design and operation costs are calculated to be on the order of $325/m®
(9.20/1t3).  Postoperational costs are calculated as the total .amount of money
that ‘would have to be collected over the operating life of the site to have
sufficient funds to close the site and to carry -out a particular level of site-
care. . In the base case, post-operational costs required to be collected from
disposal ‘facility customers are projected to -be quite high--i.e., on-the order .
of $45.5 million: for the reference disposal facility 'site.” For a site having "’
very impermeable .soils so that a large-scale leachate accumulation problem could
exist (and as currently exists at some formerly operated disposal facilities), -
postoperational costs would be even higher--i.e., on the order of $58 millon.
Better than 90% of :the postoperational funds thus collected would be for the
100-year. 1nst1tut10nal control period. These costs translate to a charge to a-
disposal facility customer. of from $1.29/ft% to $1.64/ft3., These changes assume -

a total waste volume of one million m3; if only 500,000 m® of waste was delivered,
the post-operatlonal change. would range from approx1mate1y $2. 58/ft3 to $3 28/ft3

‘The shea- magnltude of the funds that would need to be co]\ected over 20 yearsi

to ensure.long-term care for the base-case deserves special consideration.: As.
discussed earlier, significant potential ground water :impacts are estimated.’

These large calculated impacts result from the assumed practice of indiscrimi-
nately disposing of easily compressible, degradable waste streams (whuch fre--

—quently have.only very .low levels of contamination) with higher activity waste

streams, These easily degradable waste streams (e.g., trash) frequently con-
tain chemicals which may increase leaching 'and reduce retardation of radio-'-
nuctides during migration through ground water. As discussed earlier, these ‘
calculated levels of exposures are not-likely to be actually realized.. However, -
to’ greven such potentlal exposures from-occurring, a considera! le amount of -
active site maintenance could be expected.on:the part of the site owner. .It - »
is difficult to predict how long this extensive site maintenance would be required
or how much it would cost, although 1t 1s seen that many m111|ons of dol]ars

could be potentwa\ly 1nvolved : A

lt could be argued that it would be a 51mp]e matter to merely charge. suff1c1ent
postoperational fees to provide- for the. required care. However, this concept
has a number of drawbacks. \ncludxng ' '

L R S i'ﬁ""),‘ AN 1 (Y

C e

o There 15 _.no assurance that- suffncuent ‘funds ulll be.available for
long- term_care or that funds collected will not be spent for other
purposes. For example, the disposal facility may close prematurely
and prior to collection of sufficient funds.
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= 0 There is no-assurance that the extensive kinds of maintenance activities
i \) that would be. raquired would actually be carried out in a timely manner.
For example,-at a site with very impermeable soils, subsidence could
lead to disposal trenches filling up with water (the bathtub scenario)
whichi could potentially be ignored until large expenditures were
required to rectify the problem. -

o Extensive\site_maintenance activities can lead to releases of quantities
~ of radionuclides offsite. For example, if extensive water management
activities such as removal and evaporation of large quantities of
trench leachate are required, then offsite exposures will result.

Leaving a disposal fac111ty in 3 condition so that extensive active maintenance
activities are required to.ensure public health and safety could result in a -
considerable financial burden to the site owner and to future’ generations.
Such active maintenance activities can continue for long time periods, and in
fact tend to become self-perpetuating. Active maintenance activities such.as
leachate punping and treatment represent a large source of expense without a
tangible corresponding economic gain. Under such conditions, human nature
dictates a tendency to try and maintain the site spending as little money as
possible, and without addressing more expensive measures to eliminate the.qeed ..
for such active maintenance. This.is believed to be'espécially true if insuf-
ficient funds were collected during the operating life of the site. In such a
case, funds for maintaining the site would need to be provided by funds appro-
priated through the legislative process. Experience has shown that it would
probably prove to be much easier to yearly appropriate the minimal amount of

) Funds necessary to maintain the status que than to appropriate sufficient funds
to stabilize the site. This is true even if the yearly maintenance costs

_ following stabilization would be expected to be reduced.

Alsa shawn in Table 4, 6 is the estimated land area (347,000 m?, or about 86 acres)
required to dispose of approximately one milifon m3 of waste. [In this EIS,

energy use is presented in incremental gal]ons of equivalent fuel from that
associatéd with the base. ‘case..

4 4.2 Current Disposal Practices {No Action A]ternative)

-
-

This case represents the level of casts and impacts resulting from a continua-
tion of current waste management practices.

In_ this rase, a total of 670,000 m® of waste is generated. This ‘reduced" vo]ume
of waste relative to the prev10us case is due to the greatly increased use of
volume reduction techniques projected to be utilized now and in the future.
These volume reduction techniques are utilized on compressible trash streams
as well as on light water reactor process liquids. Of this volume, 25,600 m®
of waste is classified as being unacceptable. This waste includes the L-DECONRS -

- and N-SOURCES-waste streams, which are projected for the purposes of this EIS CoTTeT
to contain high concent"ations of transuranic nuclides.  (For further information
on the assumed radionuciide content of these streams consult Chapter 4 and
Appendix D of the draft EIS.) Small portions of LWR process waste streams .

re{ion-exchange résins, filter sludge, and concentrated liquids)are also datermingd s -

to be unacceptable, as is most of the F-PUDECON waste stream. These waste streams
are determined to be unacceptable for near-surface disposal ‘mainly based upon
their Lransuranic content.
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O0f the waste accepted (647 000 m3), about 32% is or has been stabilized prior

to d15posa1 _Again, however stable and unstable waste streams are disposed
comingied; which negates much of the benefit provided by the stable waste. 0f -
the waste streams stabilized according.to.the 1 pCl/cm3 criteria, most are -

assumed to be stabilized using high . integrlty conta1ners., -Some are stabilized
through selidification. : o .

As shown in Table 4.6, individual intruder exposures are reduced aver the
previous base case alternative., This reduction in intruder expasures is -
principally due to the 10. nC1/gm limit on transuranic radionuclides. = As shown,
the potential waste volume-weighted inadvertent intruder exposures are still

_ somewhat high at 10Q years--on the order of 1.8 to 2.3 rem--but drop to only‘a

few millirem by 500 years. As before, much of the calculated exposure at-

100 years is due‘to short to moderately lived gamma-emwtting 1sotopes These" o
decay away rather quickly, however. Lon

As would be expected, 1mpacts to surround1ng popu]atlons due to 1ntrusion are
also reduced over the prev:ous base case.

Relat1ve to the prev1ous case, groundwater impacts are a]so greatly reduced
These impacts run at approximately 11 mrem/yr to the thyroid at the intruder
and botindary wells, ‘3.5 mrem/yr ‘at the population well, and 1.6 mrem/yr at the
surface water access location. Whole body exposures have also been greatly .
reduced from the prev1ous ‘case--i.e., 0.4 mrem/yr. at the boundary wel] as
opposed to. the previous 158 mrem/yr. , L

it is poss1b1e that these 1mpacts are. nonconservat1ve As commenters on the
proposed Part 61 rule and EIS have noted, it is difficult ta judge the effec- -
tiveness of improved disposal cell covers when disposal cells ara filled with
compressible waste. Although a number of improvements in waste form and packag-
ing are 1mp1emented ‘resulting in stabilization of many of the higher activity -
waste streams, all waste streams are still disposed intermingled together.
Given the possxb1lity of . s]umpmng and subsidence associated with the presence.
of the unstable waste streams, it is possible that too mu.h credit has been
given to the improved disposal cell covers to reduce percoiation into the

disposal cells. Assuming that only reduced credlt could be taken, calculated
greundwater 1mpacts would be 1ncreased o

For the 1mpacts Jisted in Tab]e 4.6 for the reference site no action case,
percolation through the ‘improved disposal cell covers was assumed to be 60 mm
over the first 100 years fo]lowing closure of..the disposal facx]mty and transfer
of the facility license to the site owner.. This percolation is assumed to -
increase at the end of this time period, due to the possibility of a breakdown
or removal of institutional controls and ;to the possibility of intrusion by
burrowing animals and deep-rooted plants. Ten percent of the disposal cells

are assumed to experience percolation equal.to 180 mm while.the remaining 90% :
are .assumed’ to experience a percolation equal to 120 mm. This is equal to an ~
average percolat1on rate into the dlsposa] cells after 100 years of 126 mm.
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The effects of assuming increased percolation into the disposal cells is modeled
by assuming a percolation rate equivalent to that associated with the base case
disposal cell covers; assuming improved compaction. As discussed above, these
base case covers are relatively thin (1 m thick) and have only a small to moder-.
ate clay content. 1In this high percolation case, percolation into the disposal

cells is taken to be 270 mm both during and after the 100-year institutional
control period.’

The effect of increased perco]ation into the disposed waste compared to the,
reference site no action case is shown in Table 4.8, as are two variations an
the higher percolation case assuming impermeable and permeable site soil condi-
tions, respectively.: As shawn, boundary wall whole body- impacts for the refer~ -
ence site-are raised from less than one mrem/yr to nearly 9 mrem/yr.. Thyrofd
impacts at the boundary well are raised from about 11 mrem/yr.to about 41 mrem/yr.
Thyroid exposures at the population well and surface water access location are

similarly raised. Higher exposures are calculated for the two variations on
the referance site environmental conditions.

The impacts listed in Table 4.8 for trench overflow/leachate treatment again.
require some interpretation. "Given the soil conditions at the ‘reference dis~
pasal site it i{s not likely that such a water accumulation praoblem would accur.
The listed impacts would only be for-the case if the disposal facility was
sited in very impermeable soils. In this case, the impacts from trench over-
flow and leachate treatment are somewhat reduced over the previous case, Some
of “this reduction in calculated impact is due to the fact that some volumes of
waste have been determined to be unacceptable for near-surface disposal. In
addition, some of the waste streams in this case have been stabilized by
5011d1fication or hy usxng high integrity containers.

Much of the. impacts thus calculated are due to tritium, and it is useful to

. examine the potential reduction in such impacts if waste ‘streams containing.

large quantities of tritium (the: N-TRITIUM and N-TARGET streams) are placed
into high integrity containers prior to disposal. If this is the case the
Teachate accumulation impacts are reduced to the followtng.

Body Bone Thyroid

Disposal cell overflow (mrem/yr)  3.55E+2 5.856+2  2.68E+2
Leachate treatment (man-mrem/yr)  2.90E+2 1.22E+0  2.90E+2

As can be seen, the potential difference in impacts.is about an order of magn{tude.

Short-term whole body occupatlonal and populational exposures exhibit a number
* changes reélative to the base case: For example, occupatxona] exposures due’
to waste processing are calculated to increase over the base case. This is
naturally due to the increased waste processing performed for this case. Some
of these additional impacts are due to the requirement to stabilize LWR proc; . . yeme
esftng wastes containing-radionuclides havnng Nalf Tives-greater than 5 years -
and in concentrations greater than one microcurie per cubic centimeter. Hovever,
a very significant portion of these additional occupational exposures are due
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Table 4.8 Vériétions on the Ho Action Caée Analysis

Imperm. site

Ref. site. Ref. site Perm. site
f Tow perc.  high perc.  high perc.  high perc.
Groundwater Impacts (mrem[ynl - -
Boundaﬁy wa]l o
o Body 4,39t-1 | 8.83E+0 1.48E+0. 8,13E+1.
o- ‘Bone 4,49E-2 "1.656-1 . 4.75E-1 8.88E-1 -
o Thyroid LI1E+1  4.08641 - 1.29E+2 1.29E+2-
Population well s S
o Body 6.57E-3 2.41E-2 . 2.35E-1 ... 2.80E~2
"o Bone - 1.04E-2 ~ 3.826-2 - 3.52E-1 . . 5.76E-2
L3 Thyroid 3.51E+0 1.29e41 . 1.29E42 1.29E+1
" Surface water T ST
o Body " 2.90E-4. . 1.09E-3 1,03E-2 " . 1.53E-3.
-0~ Bone - 4.29E-4  1.68E-3 :  1.39E-2. 3.92E-3
.0 Thyroid -~ 1.60E~1 '5.878-1 S.87E+0 . . 5.88E-1.
Leachate Accumulation Impacts:- N
Disposal cell overfiow - - g
gmremAxr) ' o - L
.0 ' Bady 0. - 0. ‘5. 56E+3 0.
.o Bone 0. -0, 5.85E+2 0.

- o Thyroid 0. - 0., o, 5.4TE+3 -0,
Leachate treatment | ‘ S
(man-mrem/yr) o ——_—

o -Body 0. 0. 6.21E+4 BN N
"o Bone. . 0. ‘0. © . 7.32E+1 B | A
0 Th¥r01d . L. 0.‘ - ',_0:’-‘ : 6-2184 ) ' . 0. . 7
Waste Disposal Costs (total $ - ° ' ' B
over 20 years):
“Design and op. | 3.41E4B - 34148 3.41E48 | 3.41E48
Post operatlonal e ‘ :
o Closure .. .3.B7E+6 -, 3.B7E+6 3 87646 3.B7E+6
o Obs. and maint.: O | R | _ 0.
o Inst, control . - . 1.90E+7.:  4.16E¢7 - 5 42E+7 ~ 3.68E+7
o Total post op. . -: 2.29E+7 . A.55E+7 . 5. 80E+7 -8.07E+7
Total disposal costs  3.64E+B . 3.B7E+8 ¢ 3.99E48 3.82E48 -
" Unit_cost ($/md) <t ssglER2 BLOTERZTTC BL1SER 5.89E+2.
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3 ° would be in the range of $35739/m

to compaction of compressible waste streams. Such compaction techniques are

- used as a cost-saving device by licensees and are unrelated-to the waste stabili-

zation requirement. 1In this case, .a portion of the eéxposures due to waste

_compaction are assumed to be due to operation of a regionalized center for
~compacting compressiblg,wastes generated by small entities.

Occdpational.dxposures due to wéste tranSportafion and waste disposal are =
significantly reduced over the base case. This is principally . due-to the reduced

volume of waste delivered to the disposal facility resulting from increase
use of volume reduction techniques, .

Population exposures. due to waste incineration are calculated to be zero.
Population whole body exposures due to waste transportation are reduced over

that of the base case, which is again a result of the increased use of volume
reduction for this case.

Waste generation and transportation costs show both increases and decreases
relative to the base case. As expected, waste processing costs have increased,
both.due to the requirement for stabilization of some wastes as well as compac-
tion of compressible waste streams. Costs due to processing at the. regional

_processing center are entirely due to volume reduction considerations. None
_of these costs are due to the waste stabilization requirement. Transportation
"costs, due to the lower volume of waste delivered to the dispesal facility,

are reduced over the base case.

Relative to the base case, total disposal facility design and operation costs
over 20 years have increased from $325 million to $341 million. This increase
is due to the many improvements in site operation assumed for the existing case
relative to the base case. These improvements include segregation of waste
containing chemical agents (no segregation of unstable waste, however), use of
a sand/gravel backfill, -improved disposal cell covers, and improved compacticn
of backfill and disposal cell covers. The $341 million in.design and operation
costs, when divided by the total volume of waste delivered to the disposal-:
facility, corresponds to about $527/m3 ($14.93/ft3). Much of this high unit
cost relative to the base case.is chiefly the result of the lowered volume of
waste delivered to the disposal facility. If these same costs were divided by
one million m3, which is the volume of waste assumed for the base case, unit
costs would only be about $341/m3 ($9.66/ft3), or about $16/m3 ($0.45/ft3).
greater than the base case. ‘

Postoperational costs for this case are rather difficult to determjne.- Although
a number of impraovements in facility design and operating practices are incor-
porated, the fact that stable waste streams are still disposed mixed with- .-
unstable waste streams may still result in subsidence and slumping problems
during the institutional control period. Therefore, pastoperational costs
are shown in Tables 4.5 and 4.7 as a range of costs. In this case, total posti~
aperational costs for the reference facility (total funds that would have to
be collected from waste generators over 20 years in order to provide for site
closure and for the assumed amount of long-term care) are again projected to
range from $22.9 million to $45.5 million. OQue to the reduced volume of waste
delivered to the diqusal{fgqilitz. unit.costs to.the dispusal facility customer
3 to $70.32/m3 ($1.00/ft3-$1.99/Ft3). For
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sites having a potential For leachate accumulation, postoperational costs -are
projected to range up to $58 million, or $89.64/m> ($2.54/ft3). The uncertainty
regarding these costs is a direct result of the uncertainty over the lang-term

- stability of the site. o

Both land ude and energy usé are calculated to be decreased over the base case.

Land use for this case drops from 347,000 m® to 225,000 m2., This is due to

the reduced volume of waste delivered to the disposal facility. Relative to

the base case, many of the compressible waste streams have been compacted. In
addition, some 25,600 m3 of waste have been determined to be unacceptable for
disposal for_this case. . This is due-to 10 nCi/gm limit on transuranic waste
disposal assumed for this case. o :

Energy use is very difficult to estimate. Relative to the base case, however,
energy use associated with waste processing would be increased while energy’
use associated:with waste transport and disposal facility operations wauld be
decreased. To the extent that post-cperational costs -are reduced for this case
relative to the base case, energy use associated with post-operational. activi-

ties (closure, institutional control) would also be reduced. -

'y4.4;3'iPart 61-Requirements’(Preferréd'Altérnative) \

. This case represents the level of ‘costs and impacts resulting from implementa-
‘tion -of - the requirements in the final Part 61 regulation.. -»

In this case, a total of 670,000 m3 of waste is generated. Of this vo]umé;
22,000 m3 (3%) of waste is classified as being unacceptable for near-surface

. . disposal. .This waste again-includes ‘h~ L-DECONRS and N~SOURCES streams plus
~-smalt.portions of LWR process waste sticams (e.g., jon-exchange resins, filter
- media, etc.). - Of ‘the remaining 650,000 m3 of waste accepted at the disposal
. facility, 423,000 m3 (63%) is classified as Class A unstable waste, 221,000 m3
... {33%) is classified as stable Class A and Class B waste, ‘and 3,500 m3 ;(1%) is
- classified as Class C (layered) waste. Similar to the no action case, the
.. Class'B and Class C waste streams are assumed to be stabilized through emplace-
. ment -into.high integrity containers and through solidification.’

. As shown in Table 4,6, intruder impacts at-100 years are .considerably reduced -

over .the previous case. This results from the practice of stabilizing higher
activity waste-and segregating them from unstable Class A waste, and from layer-
ing Class C-waste. Impacts at 500 years are comparable to but slightly higher
than those of the no action case.. .This slight increase in intruder impacts at
500 years is due to the raise in the limit for transuranic waste dispaosal from
10 nCi/gm to 100 nCi/gm for alpha-emitting transuranics and 3500 nCi/gm for
Pu-241. ‘Recall that in the no‘action case, the transuranic disposal 1imit was
assumed to be 10 nCi/gm for all transuranic nuclides.; For.the Part 61 case,
the limit for Class A disposal of transuranic waste is assumed to be 10 nCi/gm
for -alpha-emitting radionuclides and 350 nCi/gm for Pu-241 (a beta emitter).
Above these limits waste must be stabilized and disposed at greater depths
(layered). An overall limit for near-surface:disposal:is set-at 100 nCi/gm
for alpha-emitting transuranic radionuclides and 3500 nCi/gm for Pu-241.
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This increase in impacts, however small, {s probably overconservative. As

- discussed previously in this chapter, after 500 years, no credit is taken for
the reduction in’intruder impacts provided by layering waste streams. This is
probably overconservative, since at least some of the effectiveness should be
still retained, Assuming a factor of 10 credit for layered waste results in
the follawing impacts for this case at 500 years.

4
D

Body Bone Thryoid

Intruder-construction
scenario (mrem/yr) 2.37840 1.09E+1 2.04E+0

Intruder-agrtculture _ :
scenarfo (mrem/yr)  2.52E+0 6.70E+0  7,75E+0

Ground water 1mpacts are also reduced over the no action case In this case,
thyroid impacts run at about 4.4 mrem/yr at the intruder and boundary wells,
1.3 mrem/yr at the population well and less than 0.1 mrem/yr at the surface-
water access location. ~Most of these impacts are from migration of the segre-
gated stable waste streams. This means that efforts to reduce such impacts
can proceed with a reasonable potential for success.

The beneficial effects of segregating stable high activity waste streams from
unstable low activity waste streams are also shown in Table 4.9. In Table 4.6
and in the reference site low percolation case shown in Table 4.9, the improved
disposal cell covers placed over both the stable and unstable disposa] cells

are assumed to be reasanably effect1ve, In the high percolation cases in Table 4.9

however, this effectiveness is only assumed to be effective for the covers over
the dlsposal cells containing stable wastes. Little or no such improvement is
assumed for the disposal cells contalning unstable wastes. To summarize, the
average percolation rates assumed in the analysis are given by the following:

Average percalation into disposal cells (mm)

high perc. case low perc. case .
Time period Unstable Stable Unstable Stable
During institutional
 control period 270 30 60 30
After institutional ‘

control period 270 72 126 ' 72

As shown in Table 4.9, impacts for the reference site high"percolatlon case
are not significantly raised over the reference site low percolatlcn case, and
Lare less than those calcutated for:the no action case.
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Table 4.9 variations on the Partf§1 Case Analysis

Ref. site Rﬁ:sﬁyflmﬁmnéﬁe‘?mm.sﬂe
. , low perc. high pgrc.j.high perc. . high perc.
Groundwater Impacts -(mrem/yr): o '
- . Boundary well
.0 Body - -1.11E=1 . 1.486-1  “1J03E~1° . 1.36E+0
- o -Bone +3.70E-2: 1.27E-1 - '3.58E-1 7.11E-1
. .0 Thyroid -4, 16E40 © 7.77E+0 . "2.46E+1 2.46E+1
" Population well N , A o S
7 o ‘Body °3.33E-3 - 8.70E-3 -  8.,186-2 - 1.20E-2
~ .- o Bone 18,243 .0 - 2.79E-2 = 2.52E-1" - AR.84E-2
.. o - Thyroid. 111, 32E+0 2.45E+0 2.45E+] - 2.46E+0
~Surface water o . | L
o Body 1.48E-4  3.89E-4 3.396-3 . 7.69E-4
o0 Bone 3.37E-4 1,23E-3 9.80E-3 3.13E-3
-0, Thyroid +:5:;99E-2° 1.12E-1 1.12E40 1.12E-1
Leachate Accunulation Impacts: .. ' | - '
Disposal cell overflow .
. " (mrem/yr) .- | »
) R et Body 0. 0. 6.65E41 .. - 0.
. o Bone 0. 0. 1.14E+2 o
o Thyroid 0. 0. 4.48E+1 0.
. Leachate treatment .
- (man-mrem/yr) - S _ ‘
‘o Body 0. 0. C1.78E42 . - . 0.-
o Bone - 0. a. 6.71E-1 - U,
o Thyroid _ , 0. 0. 1.78E+2 - Q.-
Waste Disposa] Costs (tota] $ -
- over 20 years): ‘ o E S C
. Design_and op. © .-3:50E+B " 3.S0E+B 3.50E+8 - 3.50E+8
fi'Post gberétionél . ..ﬂ_ | = ) »
"o Closure = 3.87E46 . 3.87E+6  3.87E46 . 3.87€+6
o Obs. and maint. *1.13E46 1.42E+6 1.42E+6 1.4ZE+6
o Inst. control  1.57E+47 -3.04E+7  3.B6E+7 - 2.73E+7
a Total‘post op. . 2.07E47 | 3.5TE+T 4,38E+7 3. 26E+7
Tota] dlsposal costs‘vi‘f‘":3;71E+8:x ‘43556ﬁ48; 3.94E48 3.83E+8
Unit cost ($/n) 573602 | 5.96E42 . 6.08E+2 | 5.91E42
. T.’.‘}a' | ey ;
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‘due to the additional operational practice of segregating Class A unstable
waste and layerlng Class C waste. -

N IR IR N

Again, the level of'iﬁpaéts isted for tfeﬁéh overflow/leachate treatment are

~unlikely to be achieved, but are included to illustrate the level of impacts

that could result at.a site having very - impermeable soils. This also ignares

“the reduction in percolation that would result from improved disposal cell covers.

Credit is tdken for waste stabilization, however. --In this case, the water accumu-
lation prob}em only exists for disposal cells containing unstable waste streams.
A proportionately lower volume of leachate is generated under,such conditions.

Short-term whole body occupational exposures for this case are generally simitar
to those of the no action case. Since higher volumes of waste are processed

by waste renerators, occupational exposures due to waste processing are higher
than the no actfon case. Some of the additional accupational exposures from
waste processing are due to the somewhat increased use of volume reduction
technologies relative to the no action'case, and are unrelated to exposures
achieved from waste stabilization. This increased use of volume reduction
technologies for the Part 61 case {s attributable to the'assumed raise in the
transuranic disposal 1imit relative to the no action case. Occupational expo-

sures due to waste transport and waste disposal are about the same as those of
the previous case.

Population exposures follow a similar pattern. Population exposures due to
waste incineration are very- small but are {ncreased aver the previous case.
This is in keeping with the expectation that at least some waste generators
over the next twenty years will install and use incinerators to process com-
pressible waste streams. All such incineration is projected to be carried out
by the waste generators at the waste generator's facilities. Population expo-~
sures due to waste transport are slightly increased due to the slightly
fncreased volume of waste transported to the disposal facility.

Waste generation and transport costs show a similar pattern to the calculated
occupational exposures. Relative to the previous case, total waste processing
costs are estimated to be raised by about $23 miilion. Host of these additional
costs are due to stabilizing higher activity waste streams prior to disposal.
Some of the additional waste processing costs for this case are due to the some-
what increased use of volume reduction technologies by waste generators. In

_addition, the waste processing costs include costs for stabilizing small volumes

of waste streams which for the no action case were détermined to be unacceptable
for near-surface dispasal. The potential savings to waste generators that would
result from disposal by near-surface disposal rather than some alternative means
(such as geologic repository) have not been inclTuded in the calculations. Costs
due to volume reduction at the regional processing facility are essentially

the same as the no action case. Essentially the same costs are calculated for

waste transportation as were calculated for the no action case.

Waste disposal costs are divided lnto design and operatlon costs and post-
operational costs. Relative to the no action case, design and operation costs
are somewhat increased whiie the institutional control component of post-
operational costs are reduced. Tfhe increased design and operation costs are

ENTFER
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Post-operational costs are divided into closure, observation and maintenance,
and institutional control. Closure costs are the same as the previous case.
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Observation and maintenance costs are costs passed on to the disposal facility
castomer which would -be requxred to fund a 5-year nbservation and maIntenance ~
progran carried out by the site operator. This five-year period follows. the::
closure: perlod and is used to ensure the disposal facility is in a'stable con-f .
dition prior to transfer of the disposal facility to the site owner. These’

costs are presented in Table 4.9 as .a range of costs. SRR

Institutional control costs, similarly to chservation and maintenance costs,

are presented as a -range to reflect uncertainties in long-term maintenance :
requirements. A low level of maintenance is projected to be required for stable -
waste streams, since these waste streams ‘are segregated from unstable waste .
streams. A higher level of maintenance is projected for.unstable waste streams.
Since the degree and timing of the slumping and subsidence expected to be associ-:
ated with dispasal cells containing unstable waste streams is uncertain, the

level of maintenance required for the unstable waste disposal cells is projected
to range from-a moderate to a-high level of maintenance. -This is believed to

be conservative. . It does 11lustrate a basic quandary regarding low-level waste
disposal. The waste streams having the .least radioactivity contribute the most
to long~term maintenance and institutional control costs. . The fact that these -
unstable waste streams are.segregated from the stable waste streams, however, ©
greatly reduces.the env1ronmental consequences of such dispasal cell 1nstab11ity

As shown in Table 4 9 total postoperafional costs for the Part 61 case are :
projected to range from '$20.1 million to $35.7 million for the reference dispasal
site. This translates to & unit postoperational charge to be paid by disposal

. facility customers of from $31.94/m? ($0.90/ft3) to $55.09/m3 ($1. 56/ft3).
Higher postoperational costs would be associated with a site-having very. imperme~-
able soils, . For the preceeding no action case, total postoperat1ona\ costs ‘
were projected to range from $22.9.million to $45.5 millfon. .These costs did-
not include costs for an observation and maintenance period following disposal

facility closure, and reduced to unit- postoperat10na] costs of from $35 39/m3
($1. 00/ft3) to $70. 32/m3 ($1.99/1t3). | :

The dlfferences between postoperatlonal costs for the Part 61 versus, the no ‘if;‘
action case are probably even larger than those calculated..  This is because . :
the environmental consequences of. the amcertainty over the. effectiveness:of .
improved disposal cell covers is much more significant in the no action case

than in the Part 61 case. In the no action case, potential increased percola-
tion due to disposal cell subsidence over time is projected to effect all.waste -
streams. . In the Part 61 case, such potent1al increased percolation due to .
disposal cell ‘subsidence .is progected to only effect Tow activity unstable uaste
streams. Thus, postoperatxonal costs are lower for the Part 61 case.’

Land use is the same. as ‘the prevxous case Somehwat more exten51ve vo]ume
reduction activities are carried out for the Part 61 case as were carried out

for the no action case. - Conversely, -an additional- 3600. m3 of waste is accepted

at the disposal facility relative to .the no action. case. _The resull is similar |
waste volumes being dlsposed for the two cases, resultlng in similar land use _
requirements. Energy use is stiTr -reduced relative to the base case but increased
relative to the no actlon case. Relatlve to the no action case, somewhat less
energy use would be exnectnd for' posE-ooerattonal activities.. These reductions
are counterbalanced by the expected increase in energy use associated with dis-

posal operations (i.e., for - waste xegregat\on and for. Iayer\ng) and for waste
processing activities. Qo
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4.4.4 Upper Bound Requirements (A1l Stable Alternatlvel

This case. illustrates the costs and: impacts associated’ with a case representing
an extreme level of disposal.facility stahilization. This may be accomplished
in a number of different ways but for this case, waste streams which for the
Part 61 case were disposed in an unstable manner are assumed to be emplaced

into high integrity containers. The result is that all waste is disposed in a
stable manner. ,

In this case, 653,000 n3 of waste are generated, of which 22,000 m3® (3%) of
waste is determined to be unacceptable for near-surface’ disposal 0f the
remaining 631,000 m3, none of the waste is disposed in an unstable manner:
(That is, the volume of Class A unstable waste is zero.) "About 627,000 m3 of

waste is disposed as stable Class A and Class B waste and 3,800 m? (3%) is
c1assed as Class C (layered) waste. -

As shown, the intruder and groundwater exposures are the lowest of the four
cases cansidered. Since all waste is stable, potential intruder exposures at
100 years are limited to those received during accidental discovery of the
waste (the intruder-discovery scenario). Exposures due to the intruder-
agriculture scenario are therefore not received. Intruder exposures at 500
years, however, are very similar to those observed for the prevrous case
Again, these exposures are possibly averconservative since no credit is taken
after 500 years for the effectlveness of intruder barriers to reduce exposures
to-Class: C layered waste.

) Groundwater impacts are estima~ed to be in the range of 3 3 mrem/yr to the thyroid

" at the intruder and botundary wells, 'l mrem/yr at the population well, and- about .
0.05 mrem/yr at the surface water access location. ‘These impacts are believed to
be conservative, however. Since all waste streams are stable, there is believed
to be support against significant subsidence of disposal cell covers. Given
this, it is believed that further improvements in reducing percaolation can be
implemented with some confidence of their success. These could include, for
example, barriers against deep-rooted plants and burrowing animals. It is
believed that without'a stable disposal site, such improved disposal covers
would ‘likely be ineffective.- The conclusion is that if one' wishes to lower
potential long-term radiological impacts to levels.as-low as reasonably
’achtevable, ‘then dlsposal site stablltty is a2 place to start

Other: potentlal long-term 1mpacts are also reduced. For example, offsite -
intruder ‘impact at 100 years is reduced by one to two orders of magnitude over
the previous case. Impacts at a site having very impermeahle soils from trench
overflow and leachate treatment are estimated to be zero for this case. Since
all waste streams are disposed in a stable manner, the possibility of lcachate
accumulat)on problems at a site are judged to be remote.

Occupatwonal exposures for this case are .judged to be somewhat greater than
" the previous case. The difference in occupational exposures for waste process-
ing for this case and the previous case are entirely due to the additional waste
‘stabilization requirements. As shown, tnis difference is not 51gnif1cant

) Wasté processing Costs are sngnlflcantly lnnueased over the prev1ous case
- Thése’' incréased ¢osts are principally ‘due to emplacement of Class A unstable

waste streams into hlgh integrity cantairers at an assumed average -ost of
$450 per cubic meter of waste ($12.74/ft3).
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Waste disposal costs are reduced relative to the previous case. = Since all’
wastes are stable, there is no disposal change for. segregated disposal of

unstable waste streaus Post-operational costs are’ the lowest ‘of the four
cases considered :

As shown, 1and use for ‘this a]l stab]e case s ‘somewhat reduced-~1 e., to
219,000 m2-Sover the previous two ‘cases. - This is because the increased use of
waste stabilfzation techniques for this case has resulted in somewhat decreased
-~ volumes of waste being delivered to the disposal’ fac111ty _Energy use, on the
other hand, is increased significantly over the previous- three cases. This is
agarn due to the increased use of waste stabilization techniques for this case.

4.4, 5 Variations -to the A]I Stable Alternative

In the previous case an option was considered in thCh all unstable waste streams
are emplaced within containers providing structural support. The cost for. such
~ @ container was estimated in this'EIS'to be on the order of $450/m3 based on’

cost estimates for a high fntegrity container currently being marketed.- Another
option could be to incinerate compressib]e waste streams and solidify the &=
resulting ashes prior to disposal. This option is also, grojected at this time"
to Le rather expensive--i.e., on the order of $927 per m° of solidified waste--
although with the cuvrent: 1nterest in- volume reduction technology these costs
could be reduced in the future. o

Another option might be to provide stab111ty through variations in disposal
facility design and operation--e g., through such possible techniques as
grouted disposal, disposal into grouted concrete-walled trenches,-or extreme -
compaction, Such possible techniques would have to be developed and tested
for a specific disposal facility, since past experience regarding these tech-
niques at.low-level waste.disposal facilities has ranged from occasional to
none. Nonetheless, the projected costs (and some other impact measures)
associated with these alternatives may be briefly considered.

For :these alternatives, stable waste is assumed to segregated into stable and -
unstable waste streams, and stable waste streams are assumed to be disposed in
the same method as the all stable and Part 61 cases. Unstable waste streams.
however, are.assumed to be subjected to more extensive alternative disposal....--
practices.’ These alternatives include (also see Appendix F of the draft EIS)

1. Disposal into concrete-walled trenches. In this case, waste packages
are stacked .Tnto concrete-walled disposal trenches. The interstitial
spaces between the waste packages are grouted, and finally a concrete
cap is poured:over the grouted waste mass. This is followed by a.

compacted thick clay cap:which is. mounded and seeded to promote growth
of a short-rooted grass cover.

2. Use of cement grout In thlS ‘case, waste packages are stacked into‘i
standard excavated disposal cells and cement grout is poured into
~ the interstitial spaces between the waste ‘packages. This is followed
by a compacted thick clay cap which'is mounded and seeded to promote
o~ growth of a short-rooted grass cover. e
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3. Use of extreme compaction techniques. This case .is represented by a
technique termed dynamic consolidation (or dynamic compaction). In
this case, the unstable waste is assumed to be randomly emplaced in
the disposal cells, backfilled, and a thin (e.g., one meter) earthen
cover emplaced over the disposed waste. A large (5-40 ton) weight
is then dropped from a significant héight (e.g, 20-100 ft) several
times over a limited area. At the site, an optimum. weight.and drop
haight would first be détermined. Then, a crane would drop the weight
a nhumber of. times at several locations in a pattern across the disposal
cell cover surface.. Depressions left by the weight are filled in
and additional passes over the disposal cell surface may be made as
desired and depending upon site-specific conditions. -A clay cap

would then be placed over the compacted earth/waste mass, mounded,
and seeded.

The disposal costs estimated for the abave three alternatives are compared below,
compared with those associated with.the Part 61 case. The disposal costs are
divided into (1) design and operation costs, and (2) post-operational costs.
Costs are also divided into costs for disposal of unstable waste streanms as

well as for all waste streams (total costs). Unit costs are based upon an
unstable waste volume of 423,000 m® and a total disposed waste volume-of

648,000 m3. Post-operational costs for the Part 61 case are based on those
projected in Table 4.6 for the reference disposal site assuming a moderate

laevel af past-operational activities and casts. These respective costs are:

Desigh and Op. Post-Operational

Cost ' Cost Tbtel Cast
Unstable ANl Unstable ATl Unstable AN
Case Waste - Waste Waste Waste Waste - Waste
Part 61 228% 350 15.9 20.7 244 371
' (539)** (540) (37.6) (31.9) (577) (573)
Walled Trench - 384 507 9 13.8 °~ 393 ‘521"~
(908) (782) (21.3) (21.3) (929) {(804)
Grout 262 384 g 13.8 271 398
I (619). (593) (21.3) (21.3) (641) - (614)
Extreme compaction 240 363 9 13.8 249 377
(567) (560) (21.3) (21.3) (589) (582)

XUnits are $ x 10% (total aver 20 years operation)
XAUnits:are $ per m® of disposed waste.

~ As shown for the above three alterpatives, stabilizing unstable waste streams™™ ™~

by implementing special disposal practices is prajected to raise facility design
and operation costs. Conversely, post-operational costs would be reduced.
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\ Total disposal costs for the three alternatives considered are still,- however,
, larger than the tota\ disposa] costs for the reference site Part 61 case

The abové costs for the ‘reference srte Part 61 case are for a s1tuatlon in whzch
a ‘moderate level of post-operational activities and. costs are projected. This

is ‘believed tp be a reasonable proaect1on. however, it is also useful to inspect
a worst case (i.e., un1ike1y) condition in which a high-level of post-operational
costs and act1v1t1es are estimated in the Part 61 case for unstable waste disposal

These estimated worst case costs are glven for three sxte envzronmenta] .
conditions: . the reference site assuming moderate]y permeable soils, a varIation
on the reference site: assuming very ‘permeable so11s and a_variation on the .
reference site assuming very 1mpermeable soils. These costs are given below--

Design and Op. Post-Operational . s
Cost o Cost Total Cost
© . . . unstable A1l - Unstable A1l  Unstable - Al
Case . .- oWaste . Waste Waste - "Waste Waste . = Waste
Mod. perm. site. 228 350 - 30.9 35.7 259 ' ° 386
soils (Ref. site) (539) - (540)° - (73.1)  (55.1)  (612) - (596)
i) Perm. site so:]s 228 350 . 27.8 326 256 383
- . (539) (500) - (65.7)  (50.3) (605) - (59)
Imperm. site soils 228 350 ~ 33,1 43,9 - 267 394
(539) (580)  (92.4)  (67.8)  (631) (608)

*Units.are $ x 108 (total over 20 years operation)
**Units are $ per m3 of disposed waste.

Assuming a worst case 51tuat1on the total disposal costs for the site assuming:
very impermeable conditions are comparable to the costs for the grout alternative.
Even more interesting, the total disposal costs for each of the variations.on -:

disposal facility site soil: ‘conditions are greater than the total disposal -costs
for the extreme compact1on alternat1ve ‘

3

The above’ appears ‘to imply that technlques such as grouting waste’ packages or
extreme compaction may be cost-effective methods to reduce post-operational

costs associated with segregated unstable waste streams. However, it must be
also observed that experience with the above three alternatives at low-level
waste-disposal facilities has ranged from little-to none. There has been some --
experience both in the United States and abroad with use of concrete walled
disposa] cells. However, to NRC staff's knnwleﬂge. there has been no prior
experience with either groutlng or extreme compaction at low-level waste disposal

cve o =facilities; although there-isvexperience with extreme.compaction -at-nonradicactive”
: solid waste landfills.
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There are other drawbacks as well. Use of the concrete-walled trench or .
grouted disposal of waste are projected to raise occupational exposures at the
disposal facility (compared to the Part 61 case) by about 65 man-rem per year.
Conversely, there is expected to be few additional occupational exposures due
to waste handlgng for the extreme compaction alternative. The principal draw-
back to this compaction technique is the potential for expulsion of contamin-
ated soil andaste. -Depending upon the characteristics of the soil, the .
weight emptoyed, and the drop height, depressions having depths of up to several
“feet may be produced. Care would have to be taken so that the dropped mass

did not penetrate the cover material to the point that the waste.is contacted
and/or expelled inte the air. This would cause a contamination prcblem. for -
personnel and equipment, not to mention an airborne hazard both onsite and
offsite. One way to reduce the potential for airborne spread of contamination
would be to restrict the mass of the weight and the dropping height. However,
this would also diminish the effectiveness of the compaction technique in that
the depth of compaction would be reduced.

4.5 SUMMARY AND CONCLUSIONS

The preceding section of this chapter analyzed four LLW disposal case alter-
natives: a .base case, a no action (existing disposal practices) case, a
preferred (Part 1) case, and an upperbound -case- in which all-waste is dis- - -
posed in a stable manner. The results of the analysis of the cases have been -
presented in Table 4.6. Of these four cases, the base case is representative
of disposal practices carried-out several years ago. The environmental and-
long-term cost impacts of this case are clearly excessive and reversion to
disposal facility practices typified by this case is an unacceptable alterna-
tive.- The impacts listed in Table 4.6 for the remaining three cases ara con~
densed, renormalized, and presented as Table 4,10. This allows a reference
point to summarize some salient points raised by the previous analysis.

The impact measures are listed in Table 4.10 in three séctions: (1) long-term
individual exposures (in millirem/yr), (2) short-term whole-body exposures in
addition to those associated with the no action case (in man-millirem/yr), and

(3) total costs (in dollars over 20 years of disposal facility operations) in
addition to those costs associated with the no action case.

e - e -

Long-Term Individual Exposures

Impacts to a potential inadvertent intruder are given as waste volume-weighted
impacts to the bone for the two intruder scenarios ‘considered (intruder- -
construction and intruder-agriculture) for time periods equal to 100 and 500
years following closure of the site and transfer of the site license to the

site owner. As shown for the no action case, intruder impacts run at about 2
rems after 100 years.

we .
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_Table 4 10 Condensed Renormal1zed Comparxson of the No Actlon.
Part 61, and All Stable Cases .

/

-4

. L Upper. ..
. No action- Part 61 .bound .
Impact Measures _ case case - case .,
l. Long-Term Individual
E;posures (mrem/yr):
ilntruder-constructxon L Lo e
o . 100 yrs.- Bone 1.80E+3%.  1.87E+2 1.77E+1- -
.0 :500 yrs - Bone 1.16E41 - 1.63E+1" 1.67E+1” - -
*Intruder-agriculture o |
o100 yrs - Bone 2.32643  2.08642° 0. < o
o 0 500 yrs - Bone 7.19E40 ©  'S.17E+0 : 9,38E+D -
Boundary well o :
o Body 8.39-1  1.11E-1 1.09E-1
o Bone 4,39E-2 3.70E-2 -1.47E-2 -
o Thyroid 1.11E41  "4.16E+0. 3.30E+0 -
I1. Short-Term Whole Body Exposures - o
(man-mitiirem/yr):- o
Total Occupational Exposures - xx +8.50E+3  +1.10E+4
~Total Population Exposures o | -9.50E41 +43.05E42
II1. Total Annual Costs ($/yr) xx +1.45E46  +8.95E46 " -

The notation 1. 805+3 means 1. 80 X 103

Tota1 occupationa] exposures ‘total popu]at1on exposures and*total
annual costs are given as increments.to those: exposures ‘and costs

assocxated with the no action_case,
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Given the added operational practices of segregating stable waste streams from
unstable waste streams and placing certain high activity waste streams at the
bottom of the disposal cells, potential intruder exposures at 100 years for
the Part 61 case are reduced by an order of magnitude. Waste segregatfion is
an operational practice that has been and is currently being carried out for
particular wastd streams, so implementing this alternative is well within current
waste disposal technology. Similarly, layering (or aother special handling) of
certain waste streams has long been a standard practice at dispasal facilitfes,
and so this alternative s also judged to be well within current waste disposal
technology. Further reductions in fmpacts are observed for the all stable case
in which al) waste streams are stabilized prior to disposal.

At 500 years, however, comparable intruder {mpacts (ranging from 10 to 17 mres/yr)
are observed for the three cases. In fact, due to the ratse in the transuranic
disposal 1limits for the last two cases from 10 to 100 nCi/gm, intruder impacts

for the Part 61 and all stable cases are slightly higher than those for the no
action case.. As discussed in Section 4.4, however, even this small difference

in impacts is probably exaggerated. Haste streams containing transuranic

nuclides in concentrations between 10 and 100 nCi/gm are required n the lTast

two cases to be layered. As discussed earlier, waste streams disposed with a
minimum of 5 meters cover of earth and/or low activity waste streams would still
be difficult to contact after 500 years. In addition, the_analysis conservatively
takes no credit for the reduction in exposures that would result in stabilized

waste forms which would tend to reduce potential afrhorne dispersion and plant
root uptake.

Groundwater impacts for the three cases are shown for three organs at a well
assumed to be located down gradient of the disposed waste at the boundary of
the disposal facility. In the analysis, an individual s assumed to pump
contaminated water from the well and use it for cunsunption and other purposes
such as irrigating crops. The impacts are listed as the maximum calculated
potential impacts aver 10,000 years following disposal facility closure. As
shown, the impacts far the Part 61 case are about a factor of three tower than
the no action case for exposures to the thyroid and a factor of about four Tower
for exposures to the whole body. For the all stable case potentlal exposuras

are somewhat lower than the Part 61 case, but the reduction is not as much as
previously. .

There is more ta the above calculated impacts, however, then is apparent at

first gianse. As observed in Section 4.4 for the no action and Part 61 cases,
most of the radicactivity contributing to the calculated impacts is contained
in the stabilized waste streams. One of the main purposes of stabilizing such
high activity waste is to pravide structural support for disposal cell covers,

thus reducing trench cover subsidence and minimizing contact of waste by percolating

water. If, however, the waste streams thus stabilized are disposed comingled
with other unstable waste streams (as is the situation for the no action case),
then much of the benefit to be achieved by waste stabilization can be lost.

This was illustrated in Section 4.4 by the variations in the no action and

Part 61 case analysis in which reduced effectiveness was assumed for improved
covers over disposal cells containing unstable waste streams. For the no action
case, in which all waste is disposed comingled, the increased percolatfon raised
the—calculated thyroid impacts at the rdference site to 41 mrem/yr. For the
Part 61 case, the increased percolation into the unstable waste disposal cells
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raised the calculated thyr01d impacts at the reference site to only 7.8 mrem/yr,
or better than 5 t1mes Tess than ‘the no action case.

1t'is recognized that the above is only a generic ana1ys1s and that actual
percolation rates into disposal cells at an actual facility (and associated
impacts) would need to be determined on a site-speCIflc basis. The point, .
however, i¢ that at the present time there is interest in developing improved -
nethods of . reducing the contact of waste by water, inc]uding improved drsposal
‘facility designs and disposal cell covers, with the aim of further reducing .
potential waste disposal impacts to Jevels as low as reasonably achievable.:
One example is the work conducted by the Department of Energy to develop
biological barriers against intrusion by burrowing animals and deep-rooted .
plants. The effectiveness of current or possible future ieproved methods to
reduce percolation into disposed waste, however, is believed to be linked to
the degree of structural support: provided by the disposed waste and backfill.
Putting 1t another way, a stable dlsposal situation gives methods designed’ to

" reduce percolation a- chance of working Otherwise their 10ng-term effectiveness

“is 1n doubt.

The anaIysis also suggests that uaste stabilizati ) reduces the dependence upon
specific- site characteristics to minimize radiological impacts. This was
{1lustrated by the variattons in the analysis performed for the no ‘action and -
Part 61 cases. This is an important consideration, since there will always be
some uncertainty associated with measuresents and predictions of site =
geohydrological properties.’ A stabilized disposal sité reduces the concern
regardiing-the impact of these uncertainties on the potential radiological
exposures aris1ng from waste disposal ‘ _

It may a1so be noted that for both the no action and Part 61 case, there is °
sti11 a possibility (however small) of a water accumulation problem at a .

- disposal-site having very impermeable Soils. The relative radiological impacts
and costs of ‘this phenomenon, however, are much reduced for the Part 61 case
‘relative to the no-action case. ~The potential for such 1epacts is believed to
be reduced to mlnimum leve]s for the all stable case.

>

Short Term Nho]e Body Exposures

Short-term whoIe body exposures are presented as yearly exposures (1n
man-millirem/ yr) in addition to those associated with the no action case.’
These- exposures -persist’ only durzng the 20-year perlod of operat1on of the
“disposal facility. Two such potential exposures are lrsted total occupatlona1
exposures and tota] exposures to popu]at1on

Tota] occupationa] exposures’ are” the sum of occupatIOnal exposures rece1ved
from processing waste by was:e generators and at -an (assumed} regional process1ng
center, transportation of waste to’the disposal facility, and finally waste
d\sposa] Additional. occupational’ exposures for the Part 61 case are’ estimated
to run at about 8.5 man-rem per year; mostly from proce551ng small add1tlona1
volumes of waste (relative to the no action case) into'a stable form:or package.
However, some of the additional calculated exposures are due to the somewhat
h)gcreased use of volume :eductlon $echno)og1es ‘for the Part _6l..case (re]atxve i3
to the ho attion case) as well as the reduced volume of - waste judged in the
Part 61 case to be unacceptah]e for near-surface dlsposal 1t must also be
recognlzed that such potenttal exposures are difficult to de*ermxne and are a
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function of the layout of the waste generating facility, the type of waste
processing performed and design of ‘the waste processing equipment, and on
several other factors. The most important consideration at a specific facility
is often the'lerel of management attention to reducing exposures.

Somewhat largey total occupational exposures are projected to occur for the

all stable case. This relatively small difference batween the Part 61 case
and the all stable case is due to the assumption that high integrity containers
(or some other container providing structural support) are used to stabilize
unstable waste streams. As long as one is merely substituting once container

for another, thare would be expected to be ¥{ttle difference in occupational
exposures received. .

Total population e;gosures fnclude potential exposures to populations from
incineration of combustible waste at waste generating facilities, possible -
compaction of combustible waste at a regional processing facility, and transport
of waste to the disposal facility. These are calculated as additional exposures
in man-millirem/year and as shown, very little difference is projected from
thase exposures expected for the no action case.

. .Jotal Annual Costs ' P , N

Total annual costs are presented as total annual costs that would be .incurred
by waste generators in addition to those associated with the no action case.
Summed are total annual costs for waste processing, waste transport, and waste
disposal. Costs for waste disposal include a basic disposal charge (design
and operation costs) as well as a charge to disposal facility customers for
post-operational activities (closure, observation, and institutional control).

Relative to the no action case, costs incurred for the Part 61 casa are projected
to include increased waste processing costs, somewhat increased disposal. facility
design and operation costs, and decreased post-operational costs. (These costs
do not include the cost savings to disposal facility customers: for raising the
near-surface transuranic disposal limit from 10 to 100 nCi/gm.) Most of these
additiona) costs are attributed to additional waste processing costs associated
with stabitizing some additional high activity waste streams. Thus, these
additional costs would only be incurred by disposal. facility customers generating
the high activity waste ‘and not by small waste generators such as hospitals -

who mainly generate waste with only low levels of activity. The additional

disposal facility design and operation costs-are.associated with the additional

disposal facility operating practices for the Part 61 case of segregating ..
unstable waste streams from stable waste streams, and of layering certain high
activity (Class C) waste streams. Of these additional disposal.facility costs,
segregation costs are projected to be incurred by all disposal facility customers.
These costs are estimated,to run at about an additional $12.30/m3 ($0.35/ft3)

in design and operations costs. . .Costs_for layering certain high activity waste
streams ‘are projected to be only incurred by disposal facility customers

generating the high activity streams.

Due to the increased disposal facility stability for the Part 61 case, the.. . - ~ -
tével of ‘Tong-term site maintenance is Teduced for the Part 61 case relative

to the no action case. Corrésponding long-term institutional control costs to

be borne by the site owner are alse reduced. This mears that the funds collected
from the disposal facility customers to provide for post-operational activities
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could be reduced. Thus, lower post-operational costs to the disposal facility
customer are projected for the Part 61 case. T ‘

The annual cqst differential between the all stable case and both the no action
case and the Part 61 case is projected to be more significant. These additicnal
costs are principally due to the increased costs to stabilize all waste streams.
Such costs would be passed on to all disposal facility customers. Conversely,
disposal facility design and operating costs for the all stable case would be
reduced relative to the Part 61 case (there would he no waste segregation charge).
Post-operational costs would be Jess than either of the other two cases.

The fact that the large additional costs that are projected to occur for the
all stable case would be expected to be passed on to all disposal facility
customers is believed to be significant. Many disposal facility customers are
small entities such as hospitals or small research facilities. The waste

.generated by such facilities is generally of very low activity.

One has to be concerned about the impact of such additional costs on small
entities, although it is also possible that the magnitude of the estimated
costs is exaggerated. 1In the all stable case, all Class A unstable waste
streams were assumed to be stabilized by emplacement into containers providing
structural support. Such containers are estimated in this EIS to cost on the
order of $450 per m® of waste, which is based upon estimated costs for high
integrity containers. At the time these unit cost estimates were developed,
however, there was onlv one company marketing high integrity containers.

Since that time, additional companies are marketing high integrity containers,
It may very well be that given business competition and future manufacturing
savings, future costs for high integrity containers (or same equivalent
container providing structural support) may be significantly reduced.

 Another option might be to provide stability through variations in disposal

facility design and operation--e.g., through such possible techniques as grouted
disposal, disposal into concrete-walled trenches, or extreme compaction. The
additional disposal facility design and operating costs for these alternatives
are projected to run at about $80, $369, and $28 respectively per m® of unstable
waste disposed. Post-operational costs, however, would be reduced. Such
possible techniques would also have to be developed and tested for specific
disposal facilities, since past experience regarding these techniques at Tow-
level waste disposal facilities has ranged from occasional to none. In addition,
there are some occupational safety concerns regarding some of the above
alternatives.

Conclusion

In conclusion, NRC staff judge that the generically preferred cage is the one

- representing the Part 61 requirements. Although the Part 61 .case involves

somewhat higher costs than the no action case, the potential in the Part 61

case for minimizing long-term environmental releases and costs to the site owner
is enhanced. Minimum environmental impacts and costs to the site owner are
associated with the-all stable case., However, NRC.staff .belive that there. are
sufficient uncertainties associated with the cost impacts to disposal facility
customers that it cannot be implemented generally at this time. This decision
may change in the future, depending upon cost considerations and the maturction
of newer waste management technologies. During licensing of specific disposal
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facilities, however, special attention will be given tp the possibility of

leachate accumulation within disposal cells. At specific sites where such a-

possibility can occur, additional measures intended to eliminate this possibility

will be considgred.
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_ Chapter 5 .
f coucwsmns AND DISCUSSION ‘OF. quumi—:ueurs

oA

This Chapter presents the final conc]usions reached as part of the Part 61
rulemaking action. The final conclusions.are presented as the basic princip]es
and concepts that should be set out as the minimum requirements in the final
Part 61 rule. The performance objectives derived as a result of the analyses'.
are first addressed, followed by the principa] technical reguirements which
follow from the performance objectives. These are followed by a discussion of
waste classification requirements, which are then followei! by « discussion and
analysis of the final administrative procedural .and financial- requirements.

In preparing this chapter. use is made of the comparative analysis performed

in the previous chapter, the analyses performed in the draft EIS, comments, . -
received on the draft EIS and comments received on the proposed Part 61 rule. .
Thus, also.highlighted in this chapter are any significant modifications o
incorporated into the.final Part 61 rule due to comments received on the pro-
pased Part 61 rule. Although technically, this final EIS need only consider
public comments received on the draft EIS, it is believed in keeping with the
spirtt of this EIS as a decision and information document to indicate the {impact
( pf comments on the proposed Part 61 rule on the final Part 61 EIS and rule.

" In developing these conclusions, NRC considered and applied several criteria.

The principal criteria used include whether the requirement would: (1) reduce
short-, and long-term hea]th safety and environmental impacts without major

new short-term increases in the costs for disposal; (2) reduce uncertainty and
long-term costs for disposal; (3) contribute significantly to helping ensure
that the performance obJectives would be met; (4) establish mirimum. technica)
requirements leaving maximum flexibility in how specific designs and operating
practices could be applied by an applicant or’ licensee; and (5) establish. R
specific controis where needed based on past experience and present knowledgeL

5.1 PERFORMANCE OBJECTIVES VERSUS PRESCRIPTIVE REQUIREHEHTS

In developing specific regulations for: LLH disposa\ two basic. ‘types of

requirements can be established: performance objectives and prescriptive
requirements ’

A performance objective regulation would establish the overall obJectives that
should be achieved in'the disposal of LLW. and leave’ flexibility in how the
objectives would be achieved. The performance objectives would establish
general technical ‘requirements on the design’and operation of an LLW disposal
facility and would include a standard ‘or standards to specify the level of
radiological hazard which should ‘not-be’ exceeded at an LLw disposal facility.

A _prescriptive- regu]atibn would set out specitic detailed requirements for the
)deSign ‘ahd-operation of an LLW disposal facility. Prescriptive standards would
specify the particular practices, designs, or methods which are to be employed--
for example, the thickness of the cove~ material over a shallow land burial
disposal trench, or the maximum slope of the trench walls,
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Based on the analysis in Chapter 2 of the draft EIS (§ 2.2), the preferred
approach selected and followed by HRC in the preparation of the propased
Part 61 was to develop both performance objectives and prescriptive require-
menfs. Overall performance objectives were developed to define the lavel of
safety that ;hould be achieved in the land disposal of LLW. Minimum technical
performance requirements were also developed for each of the maJor companents
of an LLW di'sposal system that should be considered in all cases in the dis-
posal of LLW to halp ensure that the overall performance objectives for land
disposal would be met. Finally, prescriptive requirements were established
where they were deemed necessary and where sufficient technical information
and rationale were available to support them.

Basedion publlc comments-on the Part 61 rule, draft EIS, and NRC's analysis of
these comments, NRC has made no change to this approach. It has been followed
in the development of the finat Part 61 rule.

5.2 DEVELOPMENT QF PERFORMANCE OBJECTIVES

As part of the analysis performed in the draft EIS, NRC analyzed a range of .
alternative performance objectives for low-level radioactive waste disposal.
This analysis irvolved an extensive series of case studies plus an extensive

examination of the c¢ase study results. From the analysls NRC staff identified

four such overall performance objectives:

1. Protect public health and safety (and the environment) aver the long
term; :

2. Protect the inadvertent intruder;

3. Pratect workers and the public during the short-term operational phase°
and

4. Long-term stability to eliminate the need far active long-term maintenance

after operations cease;

There were few comments from the public on the overall numerical analysis per—
formed in the draft EIS to arrive at the preferred performance objectives.
There were, however, some comments on the specific details of the analysis such
as assumptions on envirvonmental: monltorlng costs. Based upon the comments,

NRC made a number af revisions to the numerical inputs to the impact analysis
methodolegy including an improved method of cost analysis, a more extensive.
analysis of the impacts of waste classification and analysis of a new pathway
(trench overflow and leachate treatment). The effect of the revisions to the
analysis methodology had no effect on tne overall conclusions but, rather,.con-

firmed NRC's original conclusions. To provide greater clarity, an effort was - -

made to reduce the number of cases considered and this resulted in the analysis .

performed in Chapter 4.of this final EIS.. Basaed on public comments on the pro- -

posed rule, no new areas were identified uhlch should be addressed in the
Part 61 rule as overall performance objectives for land disposal of LLW.

Commenters generally supported development of performance objectives in the
above four areas. _ . :
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One rule commenter chailenged the performance DbJect1ves in Part 61 as ‘being -
premature in advance of. relevant EPA standards and beyond. the:agency's authority
to the extent that.they are not already embodied in 10 CFR 'Part 20 and that
they are unduly stringent and unsupported. With respect to this comment, JEPA,
under its ambient environmental standards setting.authority.assigned by ,
Reorganization Plan No. 3 of 1970 has the authority to prepare a standard that’
will set 1imits .for releases of radioactivity to:the general environment from ~
disposal facilities. . Presently there is no such EPA standard. . In the absence -
of such a standard, the Commission.examined-a range of limits vhich bound that-
expected for .the EPA standard and selected a proposed performance ohjective- -

that establishes-a release 1imit for the site boundary,.a regulatory action. '
within the 1imits of NRC authority. ., In a rulemaking action, the Commission is
not solely limited to existing. standards in Part 20 and the Commission does -

not intend to withdraw any portion of the rule that may be related to the -
performance objectives.

With’ regard to the spec1fic performance obJective for releases to the e
environment. ‘the Environmental Protection Agency commented that the: establish-‘
ment ‘of an individual exposure 1imit at the site boundary for releases as -~ |
proposed 'in-§61.41 is appropriate. They stated that the 25 mrem/yr limit is
in the corréct range of values (1 to 25 mrem/yr was analyzed by the Commission)
‘which should encompass-any-future EPA standard for low-levci waste disposal
facilities. - Based on the analysis, NRC does not anticipate any need to change
the technical requirements of.Part 61 to meet a future EPA standard. . In thetr
comments, FPA stated their opinion that it was inappropriate. to. appiy the EPA-.
drinking water standard as proposed in §61.41. Accordingly, .this part of the .-
performance objective has been deleted. However, this does not diminish the
Commission's concern over protecting sources of drinking water. The Commi551on
will assess .the potential lmpact on drinking water suppiies as part of . its
Iicensing review : s

Reaction to the proposed performance objective to protect potentiai inadvertent
jotruders was mixed. There were some who felt the proposed 500 mrem whole -
body dose to the. intruder was too high, .some felt that it was the right value -
for a standard, and others felt that higher .values were in-order.  Those that -
felt that the standard should be higher suggested values of .5 rem or 25 rem to :
correspond to limits for occupational exposure or one-time exposures to workers.
from potential accidents. A number of commenters, in their comments about
considering the probability that.intrusion will occur, expressed concern:about -

‘'weighting too heavily the protection against . inadvertent intrusion in deter-

mining disposal requirements for waste. Based on these comments, the Commission
believes that the primary concern of those who feel that the 1ntruder protection
objective is 00 vestrictive is the effect that this has’ on the concentrations
of certain nuclides that are acceptable for disposal 'in a near-surface facility.
and the need 1o meet waste form requirements -such -as-stability for some wastes.

With this .in mind, and-in response ta other cosmments, the Commission has
" veevaluated the calculations that -establish the waste classification Toncentra~

tion limits to eliminate unnecessarily conservative assumptions with the
result that the analysis is more. realistic and the limits -for, several neportant

~ isotopes have been raised. With this action, the Comsission believes that

mosY*df the concerns of-those who-encouraged~ligher expoiure.limits’ or Iess Ve

-emphasis on -protection of intauders v:]l (have-been met.



With respect to those.who suggested that lower limits would be appropriate,
there were na compelling arguments or technical demonstrations presented that
persuaded the Comnlssion to lower the dose llmit for intruders.’

The EPA conmented that it was not approprlate to state the 500 mrem (whale body)
dose limit as/a regulatory limit in the Part 61 rule, since the licensee would
not be able to monitor or demonstrate compliance with a speclflc dose limit
that applies to an event that 'might occur hundreds of years from now. They

did recognize use of ‘the 500 mrem whole body dose limit as the basis for
determining the concentration: limits in Table 1 of Part 61. Noting that,

given ALARA, actual exposures to an inadvertent intruder would be lower than
500 mrem per year, the 500:mrem dose 1imit has been deleted from the performance
objective but has been retained as the basis of the waste classification
concentration limits.

EPA asked for a clarification of the intent of the performance objective in .
§61.43 as it pertains to effluents from the site. This performance objective
states that operations at.the land disposal facility must be conducted in com-
pliance with the standards for radiation protection set out in Part 20.

Part 20 contains standards for concentrations of radioisotopes in air and water
..released from a:licensed facility. Section 61.41 sets forth limits on.concen- -
“trations of radioisatopes released from a land disposal facility which are lawer
than those in Part 20. It is the Commission's intent that the provisions of"

part 20 will apply ta all aspects of radiation protection during operation’ except
for releases of radioactivity from the site which will be governed by the more

stringent requirements of §61.41. The rule has been modified to clarify this
point.

Commenters pointed out a need to be clearer in the rule on how the prlnciple
of maintaining radiation exposures to a level that is as low as reasonably’
achievable (ALARA) will be handled. The Commission intends that the ALARA
principle apply to the performance objectfves for long-term environmental
release- and protection of individuals durlng site operations. - It cannot apply’
to thae intruder performance objective, since Part 61 sets out requirements for.
intrusion protection which are beyond the disposal facility licensee's control.

Appropriate changes have been made in §§66.41 and 61.43 to reflect the ALARA _
principle.

Based upon the EIS analysis and comments provided on the proposed Part 61 rule,
the following performance objectives were derived for the final Part 61 rule:

5.2. 1 Protectlon of the General Populatlon From Releases of Radroactlvity

Concentratlons of radioactive material which may be released to the general
environment in ground water,: surface water, air, soil, plants, or animals must
not result in an annual dose exceeding an equivalent of 25 mlllirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any other organ -
of any member of the public. Reasonable effort ‘should be made to maintain
releases of radioactivity 'in effluents to the general environment to levels as
low as ls reasonably ach\evable

RE 5, -
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5:2.2 Protection of Individua ~ ‘rom-Inadvertent “Intrusion

Oesign, operation, and closure of the land disposal facility must ensure pro-
tection of any individual inadvertently intruding into the disposal site
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and occupying the site or contact1ng the waste at any t1me after active
institutional controls over the disposal site are removed

5.2.3 Protection of Individuals Dur1ng Operations

Operations at: tHe land disposal. facility must ‘be conducted .in.compliance with
the standards fgr.radiation protection set out:in-Part 20 of this .chapter,
except for releases.of radicactivity in effluents from the land disposal .
facility, which shall be governed by §61.41 of this part. Every reasonable

effort shall be made to maintain radiation exposures as low as- is reasonably
achievable. o :

5.2. 4 Stablllty of the D1sposa1 Slte After C]osure

The disposal facility must be sited desxgned used operated and closed to
achieve long-term stability of -the dlsposal site and to eliminate to the extent
practicable the need for ongoing active maintenance of the ‘disposal site -

following closure so that only survelllance monxtoring, or m1nor custodlal
care are required. , S .

5.3 TECHNICAL REQUIREMENTS

P .

o mmimee e

Baséd upon the analyses for the performance objectives, a number of technical =

requirements were developed to help ensure that the performance objectives

would be met. These technical requirements are set forth in Subpart D of the
Part 61 rule. They specifically addressed the four principal components which
co]lective1y make up an LEH ‘disposal system._ These are: .

’(1) Site Characteristics - The ‘gechydrological, geomorphological, climatological

-and other patural characteristlcs of the s1te where the: dlspOSal facility
‘is located. .

+(2) Design and 0pérat1on'- The methodsdhy which the site is utxlized “the dis- -

‘(3):>waste Form and Packaglng - The.characteristics of the waste and its

‘Weére develope

posal facility -design, the methods of waste emplacement and closure of
" the site.

packaging.

(4) -Institutional’ Controls = The act\ons, lnclud\ng assurance of adequate
- financial resources, which invelve a government agency maintaining
. surveillance, monitaring, and control over access and utilization of the
. site after closure.

Based on pub])c comments filed on“the ‘rule and EIS, no new. maJor areas ‘were
identified in addition to the above that should be addressed in the development
of the technical requlrements New topics identified by, commenters ‘which o
should be addressed “in"the EIS fell into one of the above areas:

The technical requ1rements set forth in the proposed rule were generally derived

either d\rectngfrom the ana]ysxs to determine.the performance objectives or
ased‘hpon paSt experxence “and ‘existing good practices. A °

given téchnical requirement frequently helps to ensure that more than one

performance objective will be met.
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_These three principles are:

1.

2.

3.

The following chart summarizes the relative importance of each in he1ping to

Most of the techeical requirements can be.reiated to three key principles that
are of most significance in assuring the performance ob3ect1ves are met.

Long-term stability of the disposa1 facility and disposed waste.

helpss/reduce trench cap collapse, subsidence, water infiltration, and the

need to actively care for the facwlity over the Tong term.

The presence of liquids in waste and the contact of water with waste both
during operations and after the site is closed. Water is the primary
vehicle for waste transport and its presence in and contact with waste
can contribute to accelerated waste decomposition and increased potential

for making the waste available for transport offsite.

Institutional engineering and natural contrels that can be readily
applied to reduce the likelihood and impacts of inadvertent intrusion.

assure achievement of each of the performance objectives.

1am.

Stability

)

Performance Objectives

- As discussed belew,

Migration Maintenance Intruder Operations
Long-term Reduces water infil- Reduces uncer- Reduces likelihood  Reduces
.stability of filtration and thus tainty and need for inadvertent potential
waste and the potential for for long-term intrusion. occupational
facility migration. maintenance. Reduces impacts Reduces off-
: Reduces long- to inadvertent site releasey
term care costs. intruder. in the event
of an acciden
- -Contact of Reduces potential for Reduces need for _Reduces waste -- -—— Reduces’
water with migration and off- active mainte- degradation and potential
waste site transport of nance during and thus impact to hazards.
waste. after operations. intruder. Reduces
potential
for offsite
releases.
Institutional . Custodial care during Assures proper Reduces likeli- Reduces
and other institutional control maintenance. hood for potentta]
intruder .. reduces potential for inadvertent intru- cccupational
controls - water ‘infiltration. sion. Reduces hazards.
impacts to
inadvertent
SR T S g Baw s bt intru(‘i.el‘:; RS P I SR ¥ e s ae-
3 LA,

safety during disposal facility operations and proper

disposal facility siting are also important considerations.
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" Ys.a1 Stability

In trans]atlng these pr1nc1p]es into technical requurements NRC found that 1n
genéral many were already belng addressed in one way or another at one or more ..
of the existing’operating sites. “For example, methods to improve site stability
which are either already being carried.out or may be readily implemented include .
1mproved more:stable:waste forms ‘and packaging for higher activity wastes,. . -.
reducing void spaces between packaging placed in trenches, compaction of back-
fi11 material and trench covers,:and-use of institutional ‘controls to continue
~to maintain and contrai site access after active operations cease.

The preferred a]ternative selected as'a technfcal requ:rement wlll resu]t 1n
the least disruption of existing practices and will leave maximum flexibility.
in how stability can be achieved. The preferred alternative is to, require that
higher activity wastes must be'placed into a stable form and dlsposed in a.
segregated manner-from unstable waste. ' Lower activity wastes which are also
stable may be emplaced with the higher actxvity stable waste. This is a .
desirable practice since it helps to reduce long-term environmental releases

as wel] as operatlonal exposures at the dlsposal facility. ,

Waste segregatton is estlmated to-cost an approximate $12.30/m? ($0. 35/ft3) in ..
additional. disposal costs. Offsetting these additional costs will be the reduced
need to change customers costs for long~term care, These reduced costs charged
to the disposal facility customer can range from $3.40/m '($0.10/1t3) to’

\ $21.80/m3 ($0 62/ft3) Stability of the waste form can be achieved by severaf .
means: , | . . .

1. 'The waste form as generated may already be stable (results in no fncrease '
-in costs’ over those today), )

- 2, Processing the waste to a- stab]e form through technxques such as improved
stable packaging, use of high integrity containers, or waste solidification.
(The'costs for this can range from negligible additional costs for stable, ‘
packaging to-an approximate additional $450/m2 for high integrity ‘containers
up to about’ an additional $2000/m? in‘solidification costs. “The costs
are-bgelieved .to be. conservatlvely high. In addit1on, the industry is
generally already maving toward this alternative-in response to Ticense
conditions in effect at existing operating sites and it is, therefore, A
not a s1gn1f1cant change ‘from exmsting practfces), '

O

3. Use of engineermng desxgn at the dlsposa1 fac111ty Many engxneering de519n
-alternatives which can provide stability are possible including caissons |
filled with concrete and concrete-walled trenches. . (The cost for a. ==
concrete-walled trench including useof concrete grout as a backfill mate-
rial was estimated to cost an approximate additional $232/m3’ ($6 60/ft3)
in tota] dwsposal costs,)

Given the need for waste stability and the requirement that Class B and’ Class C
waste be stabilized, an obvious questmon is how does one comply with the
technical details.of the requirément. For example for how long must 3 waste

~} > vémainsstable: and what ‘constitutes=a 'stiblé waste ‘form? Based upon the draft =~ =% =

EIS analysis and other coiisideratisns; NRC proposed a’ humber of specific. .
requirements in the proposed Part 61 rule*regarding waste stability. These’
included a statement thal the requirements were intended to provide stability
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for at least 150 years, that a stabie waste form maintain its physical dimen-
sions within 5 percent, and that the stability of the waste be maintained
under. a compressive load of 50 psi. There was also a statement that void..
spaces within waste containers be reduced to th..extent practicable. Several
comments wereireceived on these draft requirements.

NRC staff has reviewed the' 150-year stabillty requ1rement with respect to the
scenarios used to calculate the waste classification values. .The property of
stability contributes to meeting successfully. the performance objectives set
forth in Part 61. A waste that is stable for a long period helps assure the
long-term stability of tha site, eliminating the need for active maintenance
aftar the site is closed. _ This stahility helps to assure against water infil-
tration due to failure of the disposal unit covers and, with the improved
leaching properties implicit in a stable waste form, minimizes the potentiatl :
for radfonuclide migration in groundwater. Stability also plays an important
role in protecting an inadvertent intruder, since the stable waste form is
recognizable for a long period of time and minimizes any effects. from
dispersion of the waste upon intrusion.

The 150-year period was initially chosen to approximate the active life of a
near-surface disposal facility, along with the periods of post closure obser-:
vation and institutional control. At the end of this period, the intrusion
scenario {5 based on the intruder readily recognizing any uncovered waste as
something out of .the ordinary with the result that no further attempts at
construction or agriculture would be attempted. When other aspects of the

performance objectives are considered, however, a longer design life is called

for. The waste should continue to maintain its gross physical properties and
maintain a measure of its identity for several hundred years more to provide
site stability and to keep the Class B waste recognizable and unsuited to the
construction and agriculture scenarios postulated. Consistent with the
objective of avoiding prescriptive requirements where possible, the- 150-year
specification has been removed from the requirement. 1t is the NRC staff's
belief, that to the extent that it is practicable, waste forms or containers
should be designed to maintain gross physical properties. and identity over-
300 years, approximately the time requ1red for Class B waste to decay to-
innocuous levels. This is reflected in the draft Low-Level waste Licensing
Branch Technical Position on Waste Form (Ref. 1).

A number of commenters on the proposed.rule 1nd1cated that the proposed
requirement that a stable waste form maintain its physical dimensions within
five percent was overly restrictive and .impossible to achieve due to.the
impracticality of filling containers to 95 percent capacity. Commenters also
noted that asphalt and polymeric solidification agents would be incapable of
meeting this requirement because of their visoelastic creep properties.
Commenters also observed that the limit could entail added expenses.

Upon review of the proposed requirement, NRC staff has concluded that there is
not sufficient basis at this time to support a strict numerical limit in the

Part 61 rule on deformation of stable waste. The five percent value has been:

removed from this requtrement. NRC staff will 1nstead address the issue
through technical positions on waste form. The~ intent will be to work through
-existing waste-solidification: capabilities with the aim of steadily improving
such capabilities over time. 1In the meantime, retiance will be placed on the
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\)requirements that void spaces within packages must_be’ m1nimized and the requxre- s

rpents that wastes must be emp]aced 1n a manner that permits void spaces between .
containers to be fil]ed - : .

Several ‘comzentelrs objected to the specific requirement that the stab111ty of . :
the waste be maintained under a compressive load of 50 pounds per square inch
{psi). Most felt that the specific requirement "should be deleted and replaced

by a more general requirement to reflect’ actual d1sposal site conditions and
Operations. L - . x

In response to these comments. the 50 psi- Spec1f1cation has been removed from
the rule. * The specification was based on conservatively assuming maximum - .
burial depths up to 45 feet and a waste or overburden density of 150 lb/ft3
Test1ng performed on acceptable solidified waste specimens indicate that a

50 psi compressive strength should be easily obtained. NRC staff believes : |
that while this is achievable, some latitude should be allowed for the design ..

of waste forms and contalners to reflect site conditions where burial depths
may be. 1ess.v ’

There was ‘some question regard1ng the rule statement that void spaces wlthin .
waste containers should be reduced to t!2 extent practicable. Several requested -
specific ‘criteria on how this would be met and if filler materials were needed.
Two felt that economics would drive waste generators to package the maximum

volume of waste into a container and that thlS requirement in the rule 15
unnecessary B .

Due to the hlghly var1able nature of wastes NRC staff believes that it is not_‘ .

possible or desirable to include specific criteria for minimizing voids. To -

the extent that void spaces can contribute to eventual instability of the

waste, they should be eliminated or reduced as much as possible. ‘This might

- be done in some cases by filling void spaces with other wastes or inert
materials. No- change was made to the requ1rement.

Slnce the rule permits the stability of waste to be ach1eved by p]acing the .
waste in a suitable container for disposal, a number of comments addréssed the

- properties such a container should exhibit and the uses to which it should-be -
put. It was suggested that the Commission reexamfne design criteria for a.
high integrity container for: highly dispersible' forms; ‘and one suggested that | .
such a container should be used for both high and low concentration wastes. . A’ '
major supplier of waste saolidification techno]ogy questioned whether the use
of a container reflected the ‘concepts of- reduc1ng potential exposures to
levels as low as reasonably achlevable (ALARA)

NRC staff has prepared a technlcal pos1t1on on waste form-criteria, including
design criteria for such a container. Draft copies have been made available
to interested parties for their review and comment (Ref. 1). In short, the
technical posrt1on states that the container must provide equ1va]ent assurarce .
of stability as’a stable waste form or product -1t should be designed, to 'the .
extent that it is practicable, to maintain gross. physical’ propeérties and
.-identity- over 300 years, under the condltlons of disposal. The staff believes. . R
i that the use of“containers to achieve stability is con51stent with the concept o
of ALARA™and the Use of “the best available technology.  Occupational exposures
in using such containers are expected to be similar to or less than waste
solidification, either with mobile or installed systems.
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NRC also evaluated in the draft EIS a number of facility design and operational
improvements that are in'many cases currently being applied.at the existing
operating sites to improve long-term site stability. These include waste
placement, backfill, and compaction of backfill and trench covers. The use of
specific design and operational techniques would be evaluated for a specific
facility on a case-by-case basis as part of licensing that facility.

In general, however, the overal) objective is that waste placement and backfill
procedures should improve rather than reduce site stability. Comments on the -
draft rule and EIS indicated that NRC staff was not sufficlently clear regard-

_ing this point. The draft requirement in paragraph (4) of section.61.52(a) -

was that wastes must be emplaced in an orderly manner. Several commenters

objected to this requirement because of percéived increased operational
exposures, . ‘

The requirement”thaﬁ was proposed was intended to assure that the plécement'of
packages into a disposal unit did not destroy the integrity of the package (in

-~ order to minimize the possibility of releases of contamination) and also to

minimize the void spaces between packages so that this would not be a contri~

"~ butor to site instability. It has been a common practice at waste disposal

facilities to'dump some wastes over the edge of a dispasal.trench;with the

- ~-.packages falling and tumbling to the trench bottom where they ended up in-a. T

random arrcngement. 'This practice jeopardizes. package integrity and does not
permit access to veids between packages so that they could be backfilled. The
assumption by the commenters that orderly emplacement necessitates increased
handling by site operators which results in higher radiation exposures is not
necessarfly the case, Lifting and stacking devices are currently in use for
low-level waste disposal that permit remote }ifting and emplacement in the
disposal trench without increased occupational exposure. The resulting

- emplacement meets the intent of protection of packaging integrity and access
. to vaid spaces. In any case, one of the penalties of not achieving site

Severa] commenters ofi ‘the proposed Part 61 regulation pointed out the stability . -~

stability is increased exposures to site maintenance personnel over the institu-
tional control pericd. Since the term "orderly" was subject to misinterpretation,
the requirement has been rewritten to remove the term and to specify the
objectives of waste emplacement. |

prablems (slumping, subsidence, etc.) that could still be associated with.
disposal units containing the segregated and unstable Class A waste. It is - ,
true that relative to the ‘disposal cells containing stable waste, greater site. -
instability and increased maintenance (and cost) during the institutional

control period would be expected. However as addressed in Chapter 4, the

level of activity in the unstable waste disposal units would be much less than

in the stable waste disposal units. Waste segregation reduces the long-term
impacts associated with the total site.

NRC's preferred solution in terms of minimizing groundwater migration and. - .- -

reducing institutional control maintenance activities would be to extend waste
stability requirements to all waste. However, much of the waste generated by
licensees is of very low activity and furthermore generated by small entities. - -
Based-upon thé waste-form.and disposal facility design alternatives cconsidered:.-»-=-

<+ in the E1S; NRC staff concluded that extending waste stability-requirements -to
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N)nciude all waste would have too great of an economic 1mpact to require generlcaily
at this time, particu]ariy to small entities. NRC staff; therefore, intends
that the ‘'site operator give particular attention to means of achieving greater
stability to the design of that portion of the facility used for disposal of -
"Class A waste. Innovative de51gns ‘should ‘be considered in order to provide |
long-term stability of the site, considering the inherent instability of the.
Class A waste and the potential for water accumulation problems where there is’
potential for such problems to occur. Ingreased erphasis on identifying waste

stireams: that may be disposed by tess restrictive means ("de minimis waste"}).
will aiso have a beneficiai effect. . .

R 4

5. 3. 2 Contact with Water . ' o )

A number of Specific requirements relating to site characteristics dlsposai ' -
facility desvgns and operating practices, "and waste forms and packages are-
established 1n the Part 61 rule which are divected at reducing the contact of
waste by water,.both during operations and over the long term after closure
(see Sections 61.50, 61,51, 61.52, 61.56, and 61.59). These include require-

- ments that ‘the site be free af areas of. flood!ng or frequent ponding, -and pro- .
vide sufficient depth to’ the water table so that ground-water intrusfon inte
‘the waste will not occur.” They also include design features such as trench. .-
covers being designed to minimize. water. 1nf11tration. to direct rainwater away
from trenches and to prevent’ waste from’ sitting in rainwater in open trenches.
Waste form requirements address the disposal of liquid waste.

i‘_)A discussion of requirements related to (1) site characterlstics, (2) disposei';..'

facility design and operating practxces ‘and (3) waste form and’ packages is
provided be]ow L . ‘ R .

- LA
1. .

Site Character\st1cs. Minimum’ requ1rements for disposal site. 5uitabtilty (set;f
“forth 1n section 61.50 of ‘the Part 61 rule) are primarily directed at site
characteristics to be avoided rather than ‘setting forth .areas which would be
desired. 'The siting requirements were developed based on past history. and L
recommendations from groups such as the u.s. Geological Survey (USGS), and are B
believed to represent, for the most part, simple common sense. - (See Appendix E 1?
of the draft EIS.) . The requirements -can be paraphrased as follows. '

1. The disposal site shall be capable of bEIng characterxzed nodeled
anaiyzed and monltored R

2. Projected population grnwth and future’ deve]opeents should not affect the "\
ability of the site to meet the performance objectives.

3. Avoid areas‘having’economicaliy éignificant natqrai resources.

4. The. dlsposal 51Le must be qeneraiiy weii draxned and free 'of areas of . . ,
flooding or trequent’ pondinq Avuwd waste dispnsai in a 100-year flood- L
plain, coastal high- hazard a:ea or wetiand

5. Minimize upstream drainage areds - -i- 0 el

H e e

6. Sufricient’ depth to the water table must be provided so that ground-water '
intrusion, perennial nr atherwise, into the waste will not occur = Excep-
tions will be cunsidered if ditfusion is the predominant means of radio-
nuclide movement,
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7. Any ground water discharge to the surface within the disposal site must
not originate within the hydrogeologic unit used for disposal.

8. Avoid areas of tectonic prdcesses such as faulting, seismic activity, or
vulcanism which occur with such frequency and extent that either the per-
formance gbjectives are compromised or defensible modeling and prediction
of long-tera impacts are ‘precluded.

9. Avoid areas of surface geologic processes such as mass wasting, erosion,
stumping, land siiding, or weathering which could either cause the per-
formance objectives to be compromised or preclude defensible nodeling and
prediction of long-term impacts.

10. Avoid areas where nearby facilities or activities could cause the perfora-

ance objectives ta be compromised or significantly mask the environmental
monitoring pragram.

A discussion of NRC's intent regarding these site suitability vequirements, es '

well as applicant procedures for site selection and characterization which are
.acceptable to NRC staff, is presented in NUREG-0902 (Ref. 2).. This discussion
-on site suitability requirements is presented below along with public cosments
recéjved on these requirements. (Approximdtely two ‘dozen’ commenters offered

comments on various aspects of the proposed disposal site suitability
requirements )

The first requirement implies that the proposed site should be geologically
and hydrologically simple. Eight comments were received on this requi~ement .
primarily directed at the perceived vagueness of the' requirement--i.e., what
does it mean to be capable of being characterized, modeled, analyzed, and
monitored? Since site characterization inve'tlgations can sample only a small
fraction of the surface area or subsurface volume of the disposal site, NRC-
‘{ntends that the site characterjstics must be such that these limited
investigations can adequately define the site characteristics spatially across
the disposal site. Since most madeling tends to homogenize the hydregeologic
units and. average the hydrologic propertles for such units, the site character-

istics should vary within a sufficiently narrow range so that the input to the :_"

"“modeling is representative of the hydrogeologic-units and-thé assumpt1ans
underlying the modeling are valid. For example, the hydrogeologic unit used .
for dispasal should not have continuous permeable or 1npermeable anomalies
such as faults or fracture zones, sand lenses, weathered horizons, or karstic
features that provide preferantial pathways for or barriers to ground-water
flow.

The first requirement also implles that natural processes affecting the
disposal site should he occurring at a consistent and definable rate such that
the modeling of the site will represent both present and anticipatable site

.. conditions-after closure. Finally, since monitoring programs can sample only™

a small fraction of the surface area or subsurface volume of the disposal
site, site rcharacteristics must be such that a reasonable number of monitoring
potnts can adequately monitor site petformance ’

. P
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The second requirement related to populatlon growth, is tied to the potentlal
for eventual use of the site. Disposal sites should be located in an area
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which has Tow population density and limited popu]at1on growth potential.

Consideration should be given to the potential for future land use act1v1t1es,
such as residential, industrial, agricultural, and recreat1onal development,
that could adversely affect the disposal site,
The third requirement ‘related to known®natural resources. includes such -
resources .as mineral, coal or hydrocarbon deposits, geothermal energy : sources, )
timber and water resources.. The requlrement app11es to resource recovery that
may .occur at the ground surface, in the: hydrogeolog1c units used for disposa] .
and isolation, and at greater depths which require excavation or- drilling . .
through the:disposal units. Potential indirect effects caused by nearby A
resource development,:such as 1ncreased infiltration rates or steepened hydrau-
Tic gradients, should be evaluated.. The primary ‘concerns with ‘respect 'to the
presence .of exploitable natural resources are the likelihood of inadvertent
intrusion through resource development as'well as the effects of such. develop-. .

ment o? the performance of the site after the period of ‘active -institutional
contro

The fourth requirement cons1sts of two components. The first component, reTated'

to drainage crossing the disposal site;-primarily applies to the disposal site |
after-construction of the near-surface disposal facility. However, natural .

areasof poor.drainage or frequent ponding-can be indicativé of seasonally. high:’ -

ground-water levels and should be so ‘noted by the ‘applicant. ‘In addition, \areas .
of flash flooding, such as-arroyos or dry washes, should be’ avoided. .The second
component, related to avoidance of the 100-year floodplain; coastal high-hazard
area or. wetland, implements Executive Order 11988, Floodplain Management Guide-

lines (Ref.: 3). This requirement can be 'applied to the disposal site at the
site selection phase.

Commenters raised questions on the siting’ requirements re]ated to sirface water ,
drainage. These can be summarized as (1) definition of certain terms such as
upstream drainage areas, coastal high-hazard area and wetland, and {2) the
adequacy of the exclusion of waste disposal based on the 100-year floodp1a1n.

The 100-year floodplain is defined in the Executive Order (Ref 3) as the low=- . .
T1and and relatively.flat areas adJoining inland and coastal waters, including
flaodprone -areas of offshore: dslands, ¢ including at a minimum. that -area ‘stbject
to a one percent or:greater chance of floodtng in any given year. A coastal.
high-hazard area is defined as the area”subject to: hxgh velocity waters includ-
ing, but not limited to, hurricane wave wash or tsunamis. Vetlands are defined.
as those areas that are inundated or saturated by ‘surface water or ground water
at a frequency and a duration sufficient to support and under normal circum-
stances -do, or would, support’a prevalence of ‘vegétation or aguatic life that
requires saturated.or 'seasonally ‘saturated soil condltlons ‘for ‘growth and -

reproduction. ;Wetlands genera11y |nc1ude swamps t\dal flats marshes, bogs,
and similar areas. = ' » ,

The 100-year floodp]aln is that land wh1ch uou]d be 1nundated by a’ f]ood havtng',
a 1 in 100 chance of occurring in any: partlcular year. The Commission feels o
the major hazard due to flooding is associated with the per]od of site opera- .
-Lions.when dispesal ‘units are-open.. Because.of other provisiong of the, rule, . -
“the- disposal units will be open a comparatwvely ‘'short time. Once closed, the =
covers and site drainage system will provide protection against the effects of
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flooding. The COmmi551on considers 300 or 500-year floodplains to be unneces-

sarily restrictive; and questions whether an adequate data base or standard
methods of determining such floodplains exist.

The fifth reqdirement, related to upstream drainage areas . contrlbuting flow
across the disposal site, can be applied tao the site at the site selection phase.
The staff will consider engineering modifications or diversion of natural drain-
age to lesser potential impacts to the upstream drainage area. if these changes
are long-term (equivalent to the duration of the.radiological.hazard) and.will
not require ongoing active maintenance. The staff anticipates that diversions’
of perennial streams would not, .in most cases, be acceptable.. The considera-
tion of upstream drainage areas should include the impact of potential modifi-
cations by others to the upstréam drainage area, such.as land clearing and -

cultivation or development of roads, which may occur after the near-surface
disposal. facility is in operation.

The sixth requirement, related to the depth of the water table, indicates that
with few exceptions, near-surface disposal of low-level radigactive wastes W111
be in unsaturated soil deposits.. :Exceptions could: include dry disposal in -
engineered facilities.or structures either completely below, partially below,
or compietely above natural.site. grade.. Alternatively, as indicated in: the -
wording of the’ requirement, waste disposal may be below the water table at some
sites if it can be conclusively shown that site characteristics will result in
malecular diffusion being the predominant means: of radionuc)ide movement and
the rate of movement wll result in the performance abjective being met. - In no

case, however, should waste disposal occur within the zone marked by fluctua-
tions of the water table.

At sites where disposal will be above the water table, seasonal fluctuatians

of the water table and capillary fringe both prior and subsequent to waste:
d1sposal must be considered. The bottoms of the dispasal units must be, at

all times, abave the saturated zone in order to VTimit the water contacting the
wastes to that small portion which infiltrates through covers in disposal

areas. Reducing the contact time of the water with the waste by using
freely-draining granuiar backfill should be considered. In additijon, the-
accumulation of water in the dispesal unit (the.bathtub effect) must be:
avoided. This can normally be accomplished if the bottom of-the disposal unit -
can drain at least as readily as water can infiltrate into the disposal unit
through the cover or sides and if there is no capillary rise of water .into the
disposal units from the underlying soil deposits. ‘

For sites where disposal will be below the water table, the hydrogeologic unit
used for disposal should have hydraulic properties (e.g., hydraulic conductivity
and effective porosity) which essentiaiiy preclude ground-water flow. The
hydraulic conductivity, as tested in-situ, should typically be less than

10-¢ cm/sec. The effective porosity wouid be expected_to be.on the order -of .
0.01. Hydrogeologic units which meet these conditions generally cannot be
tested by normal techniqres requiring addition or withdrawal of water in wells.
Methods of determining that molecular diffusion -is the prevalent mechanism of
solute transport include age-dating of.ground water-by..isotopic ratios and
radioisotopic methods to show that thére has been no active circulation of
ground water-within "the unit diring the length of time determined by the
age-dating.

5-14




v  The seventh requirement, related to ground-water discharge, stipulates that

) the hydrogeologic unit used for disposal will not discharge ground water to
the ground surface within the disposal site. Surface-water features sustained
by ground-water .discharge, such as perennial and ephemeral ‘streams, springs,
seeps, swampsy marshes, and bogs, should not be present at the proposed disposal
site. This requirement will result in a travel time for most .dissolved radio-
nuclides at Teast equal to the travel time of the ground water from the disposcl
area to the site boundary. In addition, this reguirement 'should provide suffici-
ent space within the buffer zone to implement remedial measures, if needed, to
contrel releases of radionuc)ides before discharge to the ground surface or
migration fro. the disposal site. The staff prefers long flow paths from the
disposal site to the point of ground-water discharge in‘order to increase the
amount of decay of the vadionuclides, increase the hydrodynamic dispersion
within the aquifer, and increase the likelihood of retardation of reactive
radionuclides in the aquifer. R ‘

The eighth ‘and ninth requirements, related to tectonic.and geomorphic processes,
. respectively, can be applied to the disposal site at the site selection phase.
These requirements relate primarily to the stability of the disposal site.
The natural processes affecting the disposal site should be occurring at a con-
sistent and definable rate. In addition, these processes, should not occur at
-a -frequency, rate;~or extent which can significantly change the stability.of
.. ‘the site or ‘the ability of the disposal site to isolate low-level radiocactive
.. wastes during the duration of the radiological hazard (approximately ‘500 years).
‘ ‘Changes which occur due to-these processes should not invalidate the results
} of any modeling and prediction of long-term impacts. ‘ ‘ ‘

The tenth requirement, related to effects of nearby facilities or activities,
is included so that the evaluation of any proposed disposal site will include
not only the impacts of that disposal site on its surroundings but also the .
impacts of the surroundings on the disposal site. For example, damming of
downstream rivers, blasting associated with quarrying activities, subsidence
and/or earth-fissuring caused by ground-water withdrawals, and ground-water
rises -associated with heavy irrigation may adversely affect the ability of the
site to meet the performance objectives. - R B

"Several commenters suggested- that-radicdctive waste disposal facilities could
be co-located:with hazardous waste disposal facilities. The Commission does
not object to this as long as the facilities are separated from one another
and the wastes are not comingled. The provisions of this requirement pertain-
ing to nearby facilities not adversely impacting the ability of the site to
meet the performance objectives or significantly masking the environmental

manitoring program would have to be‘met.

Disposal facility design and operating practices. The requirements established
in the Part 61:rule regarding disposal facility design and operating practices
are primarily‘intended to minimize-the contact of ‘wiste by watér.” As such,
they camplement requirements intended to improve overall site stability. That
is, requirements which are intended to'minimize contact 'of waste by water gene-
rally also help improve site stability; and vice versa. o

e P '_,. etda Peaan AL CELA AR L T L
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' _Requirements for disposal site design relating to contact of waste by, water
inCIUdE: ‘ e ' e T N A B . .. . A
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o Site design features must be aimed at avoiding the need for continu-
ing active maintenance,

0 S;te design (and operation) must be compatible with the site clasure
plan. .

0 Site design must complement and imprave the site's natural charac-
teristics.

] The design of disposal cell covers must minimize to the extent
practicable water infiltration, must direct percolating or surface
water away from the disposed waste, and nust resist degradation by
surface geologic processes and biotic activity.

o Surfdce features must be designed to minimize water erosion.

0 The disposal site must be designed to eliminate the contact of waste
by water during storage, the contact of waste by standing water during

disposal, and the contact of waste by percolating or standing water
after disposal.

The- above requirements. are design objectives. That is, NRC staff realize the ~~
difficulties in proving that a given design will absolutely prevent or aliminate
an occurrence. However, the design should work toward achieving such prevention
or elimfnation. coming as close as practicable.ﬁ Unfortunately, NRC was apparentily
not quite clear on this point, and many commenters interprated NRC's jntention

as requiring absolute prevention, which was correctly pointed out by commenters

as being impossible to demonstrate. This paint will be clarified in the final
Part 61 rule. . '

Requirements for disposaf facility operation and closure relating to contact
of waste by water include:

o  Unstable Class A waste must be disposed in a segregated manner from

other wastes so that there is no interaction between segregated dis-

pasal unitsﬂ ) _ -

o  Void spaces between waste packages must be filled with earth or other
material to reduce future subsidence within the fill.

0 The boundaries of each disposal unit must be Tocatable.

0 A buffer zone of land must be maintained between any disposed waste
and the disposal site boundary.

0 Adequate closure and stabilization measures must be carried out as
each disposal unit is filled and covered.

0 Active waste dlsposal operatlons must not have an adverse effect on
completed closure and stablllzatlon measures _ )
Hany of these requurements are stralghtforward and rece1ved little.or. no:-comment.
except p0551b1y for suggested clarifications or improved wording. Other require-
ments are directly related to disposal site stability and are discussed above.
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There were some nmore significant comments, however, on fac1l1ty operatlon and
these included the need for .segregation durlng transportaiion, the meaning and .
intent of the term "1nteraction,“ and the need for segregatlon in ar1d s1tes. '

The intent of the rule is not:to proh1bit waste from more than one’ c1ass from
being shrpped on.the same transport vehicle.. Consistent wWith appropriate = .
transportat1on*regulat1ons NRC staff has no ob3ect1on to comvng]ing dlfferent
classes of waste.in transport. - .- .

In identrfying'the 'need to clarify. the‘term “interactlon," commehters ‘noted -
that it was. vague and unenforceable, could 1nc\ude mlgrat1on, and cou]d be
physical or chemlcal 1nteraction ,

The lntent of the ru]e is to protect CIass 8 and C wastes. CIass A wastes e
could interact with other wastes .directly through the release of absorbed -
1iquids, solvents, or other mobile components that.might be présent in'Class A -
waste.” Indirect interact1on could result from degradation of Class A waste N
and its lack of stability. Consolidation -of Class A wastes would prov1de a
less stable. support which could contribute to failure of the disposal-unit -
cover leading .to increased precipitation infiltration and surface water’ '
intrusion.” The degree to which these interactions!could occur depends to a
large extent on site-specific characteristics and NRC staff does not“be11eve
that it is appropriate to set a prescriptiveirequirement in this area’in the “_
rule, The wording of this requirement has been changed to define the purpose -

fortthe segregation and minimization of interaction between the segregated
wastes. o

The, State. of Washington regulates the disposal site-located in:an arid region:
near Richland, Washington. The State:suggested that without the:1ikelihood of -
graund Water, or surface water being.factors at arid sites," segregation of
Class A wastes seems to be unnecessary. = They also suggested that- comlngling
Class A and B wastes would dilute the Class B wastes -and have. potent1al benefit

The State s observattons may have some merlt for: artd sites but- are difficult
to adopt in a rule that must address sites located in all parts of the country.
NRC staff anticipated the need to consider. alternative disposal. requirements
_and included proposed §61.54, “Alternative requirements for design and.~c.---  +ro--o
Operations" to provide for conswderat\on of - such alternatives: - In any case,' “
waste segregat1on will- have a beneficial effect on reducing potentlal slumping

and.wind erosion at.an arid site, two p01nts wtth wh1ch the State reported that
they were concerned. . . :

Waste form and packaging. The requirements in. ‘the Part-61 rule ‘regarding -
waste form and packagxng are: primarily-focused in:two areas:. ‘safety during:
disposal site operations, and site.stability. The formar is'discussed below -
‘under “Safety During Operations."...The:latter requirements related to waste . : -
-form_stability_have_been. discussed: previously and also-serve the beneficial:"
effect of reducing contact of waste by water. -An additional waste form
requirement related. to. contact of .waste by water 1s the rule's l1m1tat1on on
free standing quuld. D TR . : ERRITRT

A Do e Lo s
FETa e e

Severa] commenters addressed.the proposed Jlmatatton of .free standlng l1qu1d
which would require that such liquids be reduced:to as low a level as is:
reasonably achievable, but in no case to exceed 1%. Further, the. proposed
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rule stated that the liquid should be non-corrosive. There were no requests
to increase the value. . However, one waste so'idification service supplier
recommended a limit of zero, wh1le the State. it South Carolina recommended
implementing the limits in the license for tie Barnwell disposal facility, .
t.e., 0.5% for solidified waste and 1% for waste in high integrity containers.’
Several commenters asked for a definition of the- term "non-corrosive."

NRC staff has reexamined the proposed limit on free standing liquid and has
concluded that existing waste solidification technology can produce a waste .
form that essentially contains no free standing liquid. In order to compensate
for potential condensation of water vapor.sealed in containers, NRC staff'
believes that a limit of 0.5% by volume is appropriate for solfdified wastes.
For dewatered products, such as ion exchange resins that are in a container
designed to ensure: stability, it is very difficult:to ensure that such products
would meet a 0.5% requirement following transport to a burial site. Tharefore,
for dewatered products, a limit of 1%¥ by volume should be allowed to account
far settling during the:transport period. The non-corrosive properties of the
1iquids will be defined-and discussed.in a staff technical position, rather
than in the regulation. To provide a degree of consistency between Class A
wastes and the Class B and C.wastes, the Jimitations on liquids in Class A
wastes have been modified. Liquid CIass A waste must be packaged at a nxn1mun
with sufficient absorbent material to absorb twice the volume aof the liquid."

Solid Class A wastes with incidental liquids.must meet the 1% free standing
liquid requirement. ,

5.3.3 Institutional Controls

Since the use of institutional controls to control site access and to monitor
and care for the site over the long term is current practice, NRC included the
costs for 100 years of active institutional control in the costs for the base
case (reference) disposal facility. As such, this requirement reflects current
practice and does not represent. an increased cost over that today. The poten-
tial costs for maintenance of the site during this period can, however, vary
dependlng upon the degree of site stability. As discussed above, the require-
ments in Part 61 directed at site stability should reduce the need and costs |
to actlvely mainta1n a site during this period.

R ) - - " Jia nee

Institutional controls (physical activities of man such as site surveillance ’
or inspection) should only be relied upon for 100 years following site closure’
to keep people from inadvertently 1ntruding into the site and to carry out an

environmental monitoring program and minor custodtal care.

It may be noted that no commenters to the draft EIS questioned NRC's numerical
analysis -in determining the 100-year limit, other than remarking that since
there was no compelling analytical reason for one number over another, the limit
should be the last criterion chosen. There were, however, a number of comments

- on the-institutional control perrod in connect1on with the Part 61°rGle: AlT™"

commenters expressed support in one way or another for defining a time frame

for institutional control related either to the hazard duration of the waste

or assurance of continued government stabilily or concern. It was generally

ayreed that waste that was-potentially hazardous-after‘the end- of the assured»~ r-L =
institutional .cantrols shauld be dispased. of by methads providing greater. con-.

trols and assurances against potential exposure. These comments are judged to

support the provisions of Part 41 that combine institutional controls with waste
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form, site characteristics, and site ‘design and operations to provide assurances
that potential exposures: will be within acceptable limits. Class A waste that
i5 potentially accessible and unrecognizable -is no longer hazardous after 100
years. Special provisions for waste being in a stable form and in some cases

buried deep assufe against potentially unacceptable exposures or releases for.
up to S00 years.; .

Thare were a nusber of suggestions ‘that the period of institutional control

should be raised_from 100 to 300 years. There appear to be two basic reasons
for these suggestions. One reason s that, institutions such as a state or the
Federal government can reasonably be expected to survive for much longer than

.100 years. A second reason is that the 100 year restriction on institutional-

control affects the waste concentrations acceptable for disposal as Class A
waste with resultant higher costs to the waste generator. With respect to the
first reason, NRC staff believes that it is not a question of how Tong the
government can survive, but how long should they be expected to provide cus-
todial care. In addition Jnitiation of the.intrusion scenario is not linked
‘to the survivability of the government structure hut is rather linked to the
possibility of bureaucratic error. Based.on work done by EPA, public comments
on a preliminary draft of Part 61 and an advanced hotice of prOposed rulemaking,

~and four_regional workshops, a clear consensus was developed which supported .

e

the 100- year ‘limit. ‘In additian, . a stable waste form is needed for other reasons
than intruder’ protection--particularly in regard to ninimlzing migration and
enhancing site stability. Use of the 100-year institutional controi period
results in limits on waste stability similar to those already in effect at

existing disposal facilities.. NRC staff has not:seen any compe]ling reasons L
to ct ~ge its view on the 100-year limit. o

Some . commenters expressed the view that the governaent landowner should have .
flexibility in controlling site access during the institutional control period

.and that productive uses of the land which would not’ affect site integrity

should be permitted NRC staff agrees; _this point was addressed in.the draft
Els. _ \ .

o

5.3.4'“$afety'ﬂuring Operations

An applicant's or licensee's operatlona] procedures and programs for. .compliance
with the operational safety performance objective would be evaluated on a case--
by-case basis. NRC staff believes that this approach would be preferable to .
setting out a number-of prescriptive icsni"embnts for safe facility operation. .
Measures which could be used to minimize  otential operational releases and
exposures will be influenced’ by 51te-snec1fic ‘canditions at; the. partlcular dxs~
posal facility considered.” Detailed rescrlptive requtrements ‘would also T
inhibit incorporation of potential it rovements’ in site safety. Some of the

procedures and pragrams which would | anaiyzed as part. of a specific applica~
tion would lnciude the following '

P o
o -

o  The applicant's radiation safaty program for control and monitoring
radioactive effluents, occupational and public radiation. exposure to
demonstrate compllance wlth the Part 20 and 61 requirements ‘and to

“ control Lontaminatlon “of dispdsal faciilty personnel ‘vehicles; o
vquipment buildings. and- grounds Both routine’ operations and:

" accidents wouid be addressed, and the program description’ would
include procedures, instrumentation. facilities, and equipment.
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0 The applicant's quality assurance program for siting, design, con-
struction; and operation of the disposal facility, and the receipt,
handling, and emplacement of waste. Audits and managerial controls
would be included as part of this program.

0 Ihefapplicant's procedures and plans for construction and operation
of the disposal facility. These would include methods of construc-
tion; waste emplacement; procedures for and areas of waste segrega-
tion; types of intruder barriers; onsite traffic and drainage
systems; methods and areas of waste storage; and methods to control
surface water and ground-water access to the wastes.

o  The applicant's environmental monitoring program to provide data to.

evaluate potential health and environmental impacts, as well ‘as plans

for taking corrective measures if migration of radionuclides is
indicated.

o The épp)icant's administration procedures to control activities.
o The applicant's physical security measures.

o . If the application includes the propoéed“receipt.'posseéSion."andA '
dispasal of special nuclear material, the procedures and provisions
for criticality control. '

Despite this, however, NRC analyzed some potential impacts associated with
facility operation and concluded that many of the same requirements that would.
reduce long-term environmental impacts and impacts to'a potential intruder’
would also help reduce operational impacts. For example, segregated disposal
of low activity compressible wastes from stabilized high activity waste--which
reduces exposures to an _inadvertent intruder, reduces ground-water migration,
and reduces long-term maintenance of the.disposal facility--would also tend to

reduce the impacts of a potential accidental fire in a disposal cell. Stabiliz-

ing high activity waste streams reduces the impacts of a waste container poten-

tially dropped accidentally from a height and releasing part of the container's
contents.

Figally, NRC idéhiified-éémef§§ECific general waste form,and‘bé;kaging reQUife-
ments that have been developed and applied in. the past at disposal facilities.

These requirements provide protection of the health and safety of site workers,
facilitate handling of waste, and minimize the potential for releases to offsite ..

areas. These requirements have been condensed from consideration of current
practices at existing dispasal facilities and are presented in the final rule

as minimum waste form and packaging requirements.
These requirements are also summarized below:
i. Wastes must not be packaged for disbosal.in cardhoard or fiberboard boxes.

2. Waste containing liquids must be packaged fn sufficient absorbent material
to absorb twice, the volume of the liquid- Solid-wastes caontaining, liquid

shall contain as Tittle free standing or non-corrosive liquid as is reason-.

ably achfevable but in no case shall the liquid exceed 1% of the volume.
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3. Waste must not be readtly capable of det)natlon or- of explosive decom-

position or reaction at norma] pressures and temperatures, or of exp]os1ve

- veaction with water.

4.4' Haste sust hot contain, or be capable of generat1ng, quant1t1es of toxic .-

gases, vapgrs,, or fumes harmful ‘to persons. transport1ng, handling, or dis—.

»posing of the waste. - This would not apply to rad1oact1ve gaseous waste -
covered by number 6 below. e e .

5. Wastes must not be pyrophoric. Pyrophoric.materials contained in wastes
shall be- treated, prepared and packaged to be nonflammable. .

6... wastes ina gaseous form must be; packaged at a pressure that does not -

.. exceed 1.5 atmospheres ‘at 20°C.- Total activity must not exceed 100 curies,
_per contalner.,‘ SR ' '

7. - Wastes contalning hazardous, blologlcal, pathogenxc, or infectious material
. must be treated.to reduce-to the maximum extent practlcable the potential
hazard from the nonradiological materials. _ L

A .large number of comments were received addressing the minimum.requirements -

for . waste form’ characterlstlcs. .The fol]ow1ng summarizes the comments on the '
min1mum requirements.‘ . _ ) a -

Several commenters stated that the requirement (proposed in Table 1, §51 55)
to obtain specific approval to dispose of wastes containing greater-than

0.1 percent che1ating .agents was too_restrictive, and stated that utilities
might decide against performing decontamination operations which could reduce
occupational exposures. Several commenters requested the basis for the

0.1% 1imit. - One commenter recommended that no chelating agents be perm1tted

"Since chelat1ng agents have been- shown to 1ncrease the migration of - certain R
radionuclides at certain sites, NRC staff desired to evaluate the disposal .of
large quantities of wastes conta1n1ng high concentrations of chelating agents
on a case-by-case basis.. This approach was used when the Commission staff ‘
reviewed the disposal of wastes that would.be generated in the decontamination.
operations ‘at the Dresden Unit 1 Station. Because the disposal- of wastes: o
containing chelatlng agents is dependent on the characteristics of the disposal
facility and on the properties of the.waste form, the Commission staff has .
modified the chelating agent disposal requirements to reflect this. The
Commission staff has placed on the disposal site-license applicant the . .
responsibility .for describing the conditions,for dispasal of waste containing
chelating agents. 1If approved by the Commission, s1te-spec1f1c requirements
will be placed on the disposal facility. licensee. At this time the waste
generator will be required. only to “identify- such wastes in the 1nformatiun
contatned on the shipping manifest. :

.'. PR S P

At the request of comments, def1n1t1ons have been ‘added to the Part 61 ru]e
for the. terms, "hazardous," “pyrophoric,” ;and. "explosxve "

of f1ve‘€oﬁﬁenfs FEtéived on the proh1b1i10n against packagung waste in.
cardboard or- fiberboard boxes, four-felt:the prohibition i3 unneceéssary. The
Department of Energy, for example, stated that:they had successfully used :
cardboard containers for disposal of waste- generated-at their facilities fe.
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S~ nuzber of years. One commenter supported the provision. After reviewing the
) comments, including the veasons presented, NRC staffistill believes that such

a prohibition is needed. The experience cited by the Department of Energy of
successfully using cardboard containers for waste packages at their sites does
not include pxtensive handling and transportation that commercially generated
wastas would encounter. The existing prohibition against cardboard and fiber-
board containers at existing disposal facilities came. about as a result of
unfaverable experience in receiving, handling, and disposing of wastes in such
containers. No change has been made in this requirement.

Ten commenters addressed the requirements relating to waste packaged in’a
gaseous form. Several noted an inconsistency between the provisions in pro-
posed Section 61.56(a)(5) that prohibits wastes capable of generating toxic
gases, and 61.56(a)(7) that permits up to 100 curies of activity in waste in a
gaseaus form. Several requested the basis for the 100 curie 1imit. A recom-
mendation was made that gases should be processed into liquid or solid forms,
and another felt that gases should be 1imited to several microcuries. The
Department -of Energy recommended that krypton-85 immobilized by zeolite encap-
sulation or fon implantation into metal be permitted with concentrations up to
five mill1ion curies per cubic meter. :

The intent-of proposed §61.56(a)(5) was to prohibit the disposal of wastes that. ...
are chemically reactive under ambient conditions and produce toxic gaseous reac-
tion products. This section is not intended to prohibit the disposal of properly
. packaged gases such as H-3-or Kr-85 which occasionally require dispasal. This
section has been reworded to clarify the intent. The 100 curie limit derives
) from the existing limits:at commercial disposal facilities. - The Comaission -
-has sludies underway to determine whether-higher limits would be appropriate.’
Such limits, if justified, would be propased in a future rulemaking. In lieu
of a requirement that gases be converted to a liquid or a solid, the Commission
staff is evaluating the significant generators of tritium wastes and investi- -
gating improved package designs for tritium wastes which would be capable of
retaining the contents until they had decayed ta innocuous- levels. The
requirements of Part 61 do not contemplate the disposal of millions of curies
of Kr-85 as suggested by the Department of Energy. The Commission is not pre-
pared to set disposal requirements for this waste at this time, and since this
waste is not'.liable to be. generated by Comaission licensees in the near future,
the Commission staff believes there is ample time to ‘assess the still emerging
technology for krypton fixation and establish suitable dispasal reguirements -
through future technical guidance or rulemaking action.

Some commenters felt that the requirement in proposed §61.56(a)(1) that waste
packages presented for disposal must comply with NRC and DOT transportation . -
regulations implied that the packaging must alsc be disposed. This was not -
the Commission’s intent. Since proper -packaging for transportatfon purposes:
is specified in regulations elsewhere, the Commission feels that it is not
necessary to _restate them in Part 61, particulariy in view of the confusion
created. This requirement has been deleted. '

As discussed earlier, the Commission is concerned with the possible hazards ~ -
_..-bresented by non-radiological .components- of the radicactive waste. This was
. recognizedin "the requirement proposed that wastes containing biological,
pathogenic, or infectious material must be treated to rediicé the potentfat "~ —
hazard Lo the maximum extent practicable. The Commission believes it is pru- -
dent to add hazardous properties to this requirement anc has done so. '
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;W“) 5.3.5 Waste Classification

Of the 107 commenters responding to the proposed Part 61 reguiation, over haif
of “the commenters offered. comments. on one-aspect or-another.of the waste ;
classification’ provisions.  Many of these. comments had to with clarification .
of statements or other procedural. items which did. not involve: reconsideration :
of the technical bases.for the requirements. ..Given this interest, it was-

deemed useful to reconsider in the final EIS a number of major issues raised
in the comments oh the regulation.

These ave discussed below, First, a background is provided which sums W the

overall basis for the waste classification provi51ons. ‘Next, -the following
1ssues are discussed in order. ' . -

Calculated waste classification Timits.

Isotopes considered for waste c1a551f1cation purposes.
. Volume reduction.

Compliance with waste classification.
* Manifest Tracking System. .

Classification by Total Hazard.

"De minimis" levels for waste...

Co00000.

Background

In developing the Part 61 regulation, NRC staff followed an approach of tiering
{ ) technical requirements from the more, general to the more specific.. -NRC- staff
-/ first developed four overall performance objectives for land disposal-of Jow-.
level waste. Based upon the analyses for the performance objectives, a number
of technical requrrements were developed to help ensure that the performance
objectives ‘would be met. Given the performance objectives and technical
requirements, it is necessary. to combine and unify them so that-they may be
uniformly implemented. 1In so doing, one of the factors that must be considered
is that disposal facility operators must accept waste as deliverad to then.
Thus, to ensure that the performance objectives and technical eriteria are
achieved, it is necessary to set requirements on waste characteristics that
must be- met by waste generators. Particular waste characteristics important ..
v to the performance.obJectives ‘and technical criteria must be identified and
relevant information provided to disposal facility operators so that waste may
be properly disposed. A)1 of the above considerations may be. accompiished
through the concept of waste classification. .

The waste classification system (and waste classes) developed.for the Part 61
regulation follow directly from the Part 61 performance objectives and techni-
cal criteria.  The classification system is intended to ensure as far us.
possible on a non site-specific basis that the Part:61 requirements are met. . -
.. This does not mean that site-specific anaiyses would not be required, however.._ o
-merely that the classification system goes as far as judged generically possrble
on a cost basxs to ensure that the requ1rements are achieved .

R

Three ciasses of waste are determined by the Parkuﬁl requirgmgnts.ﬂu"

IOV
‘.,.}.5 . IS N VO ,- ._._,“ <

1: Wastes for whlch there are no ssabiiity requxrements but which mast be ..

dISDO>ed of .in a segrcgated manner from other wastes _these wastes, -
termed Class A wastes are definen ih terms of maximum allowable concen-
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) trations of certain isotopes and certain minimum requ1rements on waste
form and packaglng that are necessary for safe handling.

2. Wastes which need to be placed in a stab]e form and disposed in a segregated
manner from unstable waste forms. These wastes, termed Class B wastes
are also defined in terms of allowable concentrations of isotopes and

requirements for a stabte waste form as well as minimum handling
requirements.

3. Wastes which need to be placed into a stable form, disposed in a
segregated manner from nonstable waste forms, and disposed so that a
barrier is provided against potential inadvertent intrusion after insti-
tutional controls have lapsed. These wastes are termed Class C wastes
and are also defined fn terms of allowable concentrations of isotopes and
requirements for disposal by deeper burial or some other barrier.

It can be seen that the three waste classes address all four of the performance
objectives and technical requirements developed from the performance objectives.
Minimum requirements on waste form and packaging are established which apply

to al) waste classes. They are intended to help achieve oparational safety.
Prabably one of the more important requirements is that of stabitity for

Class B8 and C wastes. Waste stability helps to achieve all four of the per-
formance objectives. For example, waste stability helps to:

; o  Reduce long-term patential environmental releases through such
) possible processes as groundwater migration, wind or water erosion,
or intrusion by deep-rooted plant roots and burrow1ng animals;

o Reduce short-term potential environmental releases through such
possible processes as operational accidents (e.g., a fire or a
“dropped contalner) or waste decomposition gases:

Q Raeduce institutional control costs to a site owner;

] Provide insurance against possible contingencies (e.g., earﬁy site
- - ------closure) which could involve increased-costs—-to a site owner over S e
those originally projected; '

] Reduce concern over uncertainties ii. site environmental, geological
and hydrological properties; and

o0  Reduce impacts to a potential inadvertent intruder.

As discussed in Chapter 2, a lack of waste and disposal site stability has been
a fundamental cause of most of the past problems that have been xdent1fied at
exxstlng disposal facilities.

The draft EIS concluded that it would be preferable if all waste was placed

into a stable form. However, it was also judged that to implement such a .

requirementson--a-generic basis would lmpgse a hardship-on-many llcensees T & Lhad
7 Low-level waste may contain a wide variety of radionuclides which may range in

concentrations from exhremely low to moderately high leve}s Tt'is difficult

to justify at this tiie expensive additional waste form and packaging require-

‘ments- for radivactive-wastes which are not particularly hazardous. This is
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art{cu!ar]y true since many of the “1icensees who generate ‘such wastes are smali
ntities _

As a compromise, NRC staff adopted the approach of estab]ish1ng a categony of '
low activity wasté (Class A waste) for which no waste _stability requirements =
are implemented. » This waste class is to be disposed in a segregated manner

from higher actxvvty wastes which must’ be in a stable form. The limits for’

this class may be ‘reevaluated after conéideration of de minimis levels. (See
discussion below.) To determine the concentration limits for Class A waste,
an analysis was made based upon 1imiting exposure to a‘potential inadvertent
intruder. The results of the analysis showed that using the derlved limits .
for intrusion protection resulted in about the same volume of waste requiring
stabilization as that according to existing license conditions at existing.dis-
posal facilities. Thus the only real change in existing disposal requirements
involves the requirement for segregation of low activity waste. HNRC staff =
analyzed ‘the potential groundwater impacts assocjated with this decision and
.determined that given reasonable disposal‘facility siting, design, operation,,j'
and closure, the performance objectivé for long-term envivonmental releases:
would be achieved. - However, four isotopes were identified--3H, 14¢,'997¢, and

1287-~which would require close examination on a site-specific’ ba515 for ground-
water migratiod considerations.

Wastes that require stabilization are further separated into two add1tional .
classes:  Class B and Class-C. -Class C wastes are required to be disposed. with
a barrier of at least 5 meters thick between the top-of the waste and the sur- =
)face of the earth. This barrier may be composed of earth, lawer activity waste '
/(Class B waste and/or Class' A waste which meets the stabllwty requirements),
or other similar material. This requirement serves two principal purposes, ©
First, it provides protection to a potential inadvertent -intruder.” Second, 2
since most Class C wastes are also expected to have high levels of gamma radi-'
ation at ‘the package surface, disposal according to this requirement will help .
to reduce personnel exposures at the disposal facility. In fact, special pro-f -
cedures (such as deeper disposal) for d1sposal of wastes having h1gh suirface -
radiation levels has been common practice for several years at all operating N
-waste dwsposal facilities. It is. believed. then, that in a large part reQUir1ng -
special dlsposal procedures ‘for Class C'waste conforms to existlng disposal -
practice. - Finally, ®5tablishing the Class C-wastes-helps to-reduce potential
long-term: ‘enviroffrental releases from such pOSSlb]e accurrences as intrusion -
by deep-rooted p]ants and burrowlng anlmals or w1nd or water eros1on -

Finally, a “fourth" class of ‘waste is estab11shed which is generally consIdered
unacceptable for near-surface d15posa] 2-The acceptability -for disposal -of ‘such "
waste at near-suface disposal facilities will- require case-by-case desterminations.

Calculated Waste Class1f1catlon L1m1ts f*‘Z ¢

7t

The numerical bas1s for the I1m1ts calculated for the three waste classes is o
presented in Chapter 7, Volume 2 of the draft EIS. The pr1ncxpa1 basis used
for setting the’ c1a551f1cat1on limits was l\m\txng exposures” toia: “potential"
inadvertent intruder;-although as discussed earlier a number of other cons1d- ,

: )eratlons ‘went” into setting the values**principatly long-term~environmental’

‘L impacts, disposal facility stab\1\ty, 1nst1tutlonal contro] costs, and flnanc1al
lmpacts to small entltles R Y

T e
«

y
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Briefly, the radionuclide limits for Class A waste disposal were calculated
based upon an assumed limit of institutional control of 100 years. This does
not mean that institutional controls may not last longer than 100 years. Nor
dees it mean that assuming a Vimit to institutional controls requires assum1ng
a large social) disruption. . Rather, the 100-year institutional control limit:
(1) recognizes that it is possib]e that at some time in the future a disposal
site may be mistakenly temporarily released for inappropriate use, and (2) is
intended to help provide a boundary on long-term, costs and sacial commitment.
Given the combination of 100 years of institutional control, an acceptable site,
and disposal of waste without. any regard to its waste form, NRC staff calculated
what the upper concentrations of certain isotopes would be such that if, at

the end of the 100-year institutianal period, an intruder came onto the site

and engaged in typical near-surface activities (lives on the site), he would
not receive more than a 500 millirem (whole-body)} exposure.

It was assumed that the waste by then is 1ndistinguishable from surrounding
material (soil) and that the intruder does not recogn1ze it as low-level waste. -
From this analysis NRC staff derived the values listed in Column A of Table 1
of the proposed Part 61 rule. These limits are the maximum concentrations for
isotopes that are acceptable under that combination of conditions. Wastes con-

taining higher concentrations would exceed the 500-millirem 1imit, and at that
point-become Class B waste. -

Class B waste must be in a stable waste form. That is, the waste form must
Jast a long time and not change jts size and shape significantly during that
period of time.” The analysis at.the end of the 100-year period assumes that
upon’ intruding on the site, and. attemptlng to carry out typical comstruction .
activities during which the waste is contacted,.the waste does not look resemble
soil or other natural material. Rather it stl}l looks like waste--i.e., chunks
of concrete, vinyl ester styrene, or other such material. Carrylng out
construction and agriculture activities given this condition is difficult, and .

it is assumed the intruder leaves upon discovery of the waste. Thus, this is
termed the intruder-discovery scenario.

There comes a point, however, for higher activity wastes at which even . the
intruder's discovery of the waste would cause him to exceed the 500-millirem
(whale-body) limit.- One way to prevent that-from happenlng is to take the. waste -«
that has higher activity and dlspose of it at greater depths (put it down at

the bottom of the trench), covering it up with stable Jower activity waste or

using some other barrier to intrusion. This waste is called Class C waste.

In the draft EIS, 500 years was the limiting time period for allowing credit -

for an intruder barr!er The values in Column C _represent the maximum values

that are acceptable for disposal under these conditions.

Waste classification thus represents a combination of waste form, radicisotope
characteristics, radioisotope concentratlons, the method of emplacement, and
to some extent site characteristics. - ' EERR

Based on comments received on the proposed Part 61 rule, two items were ree:alu-'

ated in the final EIS: (1) the llmlts for Class A waste disposal and (2) tne
limits for Class C wastes~disposal.. . R R 1O A

Limits'for Class A Naste Disposal. As discussed earlier, there were a number
of suggestions by commenters on the draft rule that the period of institutional
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control should be raised from 100 to 300 years. There appear to be two basic
reasons for these suggestions. One reason is that institutions such as a state
or the Federal government can reasonably be expected to survive for much longer
than 100 years. A second reason is that the 100-year restrictien on institu-
tional control,affects the waste concentrations acceptable for disposal as
Class A waste. If the institutional contrel limit were raised to 300 years,
then the CIass‘A waste concentrations wouid be higher and less waste would be
required to be stabilized, and overall costs would be reduced. With respect
to the first reason, the cOmmission believes that it is not ‘a question of how
Tong the governaent can survive, but how long should they be expected to pro-
vide custodial care. In addition, initiation of the intrusion scenario is not
linked to the survivability of the governmental structure, but is rather linked
to the possibility of bureaucratic.error. Based on work done by EPA, public
comments on a preliminary draft of Part 61 and an: advanced notice of proposed
rulemaking, and four regional workshops, a consensus was developed which sup-
ported the 100-year limit. -NRC staff has not seen any compe111ng reasons to
change its’ views on the consensus  achieved.

Moreover, there are other technical reasons for the Class A waste limits than
those related to the institutional control period and protection of a potential
inadvertent dntruder. Among other things, a stable waste form is_desirable

for 1imiting long-term environmental releases and institutional control costs.” = '~

If one wished to-base Class A waste limits on environmental releases and insti-
tutional control costs, one place to start would be current 1icense conditions

at the disposal facilities located near Richland, Washington and Barnwell, South
Carolina. License conditions at these sites, whlch affect over 90% of the waste
disposed in the country, require that ion exchange resins, filter media and other
LWR process waste streams having concentrations over 1 pr/cc of any radionuclide
having a half-Tife exceeding 5 years be either solidified or disposed within a
high integrity container. At the Barnweli site, this requirement has been
extended to waste from medical isotope productlon facilities. If one compares
the costs and environmental impacts of a limit based on the existing license
conditions with the limit based on consideration of intrusion, one sees severa]
similarities. This is illustrated in Table 5 1 below -

~-  -Table 5,1 Comparisan. of Impacts of Class A L1m1ts Based
Upon the Final Part 61 -Rule and Existing
L1cense Cond1t1ons

. . Existing
Part 61 License
Conditions Conditions
1. -Long-Term Individual-’
Exposures (mrem/yr): _ L
Intruder - construction... ... = . .. liseie
o 100 yrs - Body 1.84E+2% -7 2.04E+2
Bone . 1.87€+2. .. . 2.07E+2

o emmamin S rre  Thyroid -rae. . 1.B8E#2 - . 2.04E+2 e e
See footnote(s). last page of table.
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Table 5.1 (Continued) -

RS §

' Existing
Part 61 License
Conditions Conditions
o 500 yrs - Body 3.02E+0 - 3.12E40
Bone 1.63E+] 1.65E+1
Thyroid 2.42E+D 2.55E+0
Intruder -~ agriculture A
o 100 yrs - Body 2,02E+2 2.22E+2 -
Bone 2.08E+2 2.31E+2
Thyroid 2.01E+2 2.2)E+2
] 500 yrs = Body 3.04E+0 3.15E+¢
Bone 9.17E+0 9,33E+0
~ Thyroid 9.02E+0 1.01E+1
Boundary well ‘
-0 Body - 1.11E-1 1.11E-1
o Bone . 3.70E-2 3.88E~2
o . Thyroid 4.16E+0 5.22E+0
Population well _
o Bady 3.33E-3 3.85€-3
o Bone 8.24E-3 8.69E-3
o Thyroid 1.32E+0 1.65E+0
Surface water '
o Body 1.44E-4 1.67E-4
o Bone 3.37E-4 J.55E-4
o Thyroid 5.99E-2 7.52E-2
11.  Other Long-Term Exposures:
Offsite releases from
- intrusion
0 Waterborpe (mrem/yr)
Body 1.16E-2 1.33E-2
Bone 2.42E-2 5.21E-2
Thyroid 4.78E-4 5.07E-4
a Airborne (man-mrem/yr)
~ Body 2.39E-1 2.36E-1
Bone 2.25E+0 2.44E+0
Thyroid 8.62E-2 9.35E-2
I1T. Short-Term Whole Body
Exposures (total man-mrem over . 20 yrs)
Occupational .
0 Process by waste** +4.50E+5 +2.70845
SRS S generator R Tt -
- -0~ -Process-by-regional 1.25€+5. 1.25E+5
process center
o Waste transport 4.97E46 5.15t+6
o Waste disposal 2.14E+6 2.22E+6

iy
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Table 5.1 (Continued)

i RS

Existing

$o. . Parti6l - - License
e w .  Conditions Conditions
To population
o Process by waste** . . +1:26E+2 . +4_,39E+1
. generator . R .
.0, Process by regional 0. o0,
: i“;« process center e e - ‘
o0 Waste transport . - 4.76E+S . 4,91E+h
IV.  Costs (total $ over 20 yrs): - - o
. ‘Waste generation and B S
trans ort - A :
Process by waste®*  +8,20E47 - +6.10E+7
. ;'; ; generator - e S
. o Process by regional .. - 3.63E+7 v o 3.63E47
process center - | : ‘s o
.o, Haste transport o 1.72E+8 . - 1.76E+8
Waste dispesal . e
-0 -Design & op. © 3.50E+8 ~ 3.50E+8
o Postoperational
Closure . 3.87E6 = 3.87E+6
Obs. & maint.: 1.13E+6 1.15E4+6
Inst. control ‘,1.57E+7 . 1.59E+7
-7 Total post op. - 2.07E+7 - 2.08E+7
‘o Total disp. cost ~ T 3.71E48 - 7 3.71E+8 -
~ o Unit cost:($/m%) - - 5.73E+2 . 5.69E+2
V.  Energy Use (equivalent . . ~-1.42E46 $ 2. 325+s
~gallons of fuel o1 . , : i C
-VIz* - Land Use (W2): .- 7 2.25645 'A 227457 ot
VII,}fHasté Volume (m3): = . o '
" Volume acceptable - - S _ o
.0 Class A unstable -~ 4,23E+5 T /4345
o Class A stable 1.61E+45 1.98E¢5
o Class B 5.95E+4 - B.BYE#3
o ClassC -~ 7 o U3.47E+3 - 3.06E+3
o Total volume " - © - 6.48E¢5 - 6.52E+5
© - acceptable * - LT
“Volume hot accgptab]e . &;ﬁa- }?.2 zoe+4 2,146+

The notat1on 1 84E+2 means 1. 84 x 102

b 3.4 .
,.qulnuthls‘table, population exposures due to waste" process1ng by = - P erBf e
_waste generators, occupational_ exposures.due.to -waste processing.. '
by waste generators and energy use are presented as impacts
and costs in addition to those associated with the base case
as- set forth in Chapter 4.
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"_\)Table 5.1 compares the costs and impacts.of waste Class A limits based upon

consideration of potential inadvertent intrusion with waste Class A limits based

upon existing disposal facility license conditions. In both cases, unstable

low activity (Class A wastes) are-disposed in a segregated manner from Class B
and € wastes. Emplaced wastes are backfilled with a sand/gravel backfill, com-
pacted with improved compaction techniques, and covered with improved disposal

cell covers. Maximum tTimits for near-surface disposal are the same for bath
cases. ~

As shown, differences are relatively small, and are principally due to small.
differences in the two cases regarding methods used to achieve stability. This
{nfluences the velumes of waste determined to be stable Class A, Class B, Class
and unacceptable. These small volume differences in turn influence the calcu-
lated impact measures such as, fndividual intruder exposures, occupational
exposures or waste transportation impacts. In general, however, basing Class A
limits on existing license conditions would appear to involve somewhat higher
long-term environmental {mpacts than the Part 61 case in which.Class A 1imits
are based upon potential inadvertent intrusion. These additional environmental
impacts are seen for both the intruder and ground water migration impacts, and
are calculated for a case in which a moderate amount of percolation into the

- segregated unstable waste disposal cells is assumed. If under a worst case
sftuation, the impraved cell covers placed over the unstable waste disposal
cells are assumed to have reduced effectiveness, then additional percolation
into the unstable waste disposal cells would occur. In this situation, the

... difference in ground water impacts between the two cases presented in Tzble 5.1
) wauld be larger.

Conversely, waste processing costs for the Part 61 case are higher than similar
costs for the case in which Class A limits are hased upon existing Vicense con-
ditions. These additional costs are calculated to be abhout $21 million over

- 20 years, or about an additional $1.05 million per year. One reason for these

~ additional costs is that the Part 61 case is more general than the case based
upon existing disposal facility license conditions. That is, in the Part 61
case, the Class A waste limits are applied to all waste streams while in the
existing license conditfon case, the Class A waste limits are applied to LWR

...process waste-streams-as well as waste from isotope production facilities....If
the Class A limits based upan existing license conditions were applied ta all |

waste streams, then the calculated cost differential between the two cases would

be reduced. As a matter of fact, a trend at existing operating disposal facili-
ties to extend the requirements for waste stabilization to additional waste
streams has been observed. :

Otherwise, posicperational costs are seen to be somewhat reduced for the Part 61
case relative to the case representing existing license conditions. This is
because a lower percentage of the waste .in the Part 61 case 'is in an unstable

. -form. _ Under a worst case situation, in which a high level of maintenance is
assumed for the unstable waste disposal cells, then the difference in post-

operational costs would be about four times larger. {his is given higher impor-
tance than the small difference in costs would otherwice indicate, since post- -
operatinnal casis, are.difticult to predict-over the-long-term. . Based upon past..-.-

} bad experiences, minimizing post-operational costs to the site owner has been
“Tgiven high priority in tRis LIS, " ' '

pE
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imits for Class C Waste Disposal, - The second item concerns the limits for

Tass C waste disposal. A number of comments were received on the calculated
lipits, including the following: - , ;.

o Rather 'than setting restrictive limits based on protection of a poten-
tial ipadvertent intruder, NRC should consider requiring warning devices

which would warn an intruder against excavating into the disposal
‘.facility

o  HRC should consider and incorporate a probability that intru51on will
occur, -

o NRC should consider that at the end of 500 years CIass C waste dis-f
. posed under 5 meters of cover would still be difficult to contact; .
and that if someone did contact the waste, 1t would be con51derab1y
diluted by Yower activity waste. - -

o  NRC'should consider that actual waste concentrations will typically :
exhibit an activity distribution with average concentrations well
: below the maxinum permlssible concentration o

0 T,.The fact that Class € ‘waste wlll be in an inproved waste form uill
- help.to:lessen the likelihood that extensive intrusion activities -
:wi1l occur; and if they do occur, will lessen the potential for air- .
borne dispersion or uptake by plant roots.. )

o ‘;Since Class € 1imits have been raised by a factor of 10 for Cs-137
:;4why not do the same. for other radionuclides?

‘NRC staff has evaluated these .comments and has ‘concluded that an increase in

.the Class C 1imits by a factor of 10 is warranted for all radionucliides excepti'f:"

for CS 137

It is very difficult to set a: numerical value on the probability that an lntru-
sion event will -occur, and on the probability of the event'’s extensiveness. - -
One can say, however, that the probability will probahly increase with the
passage of -time. - -Given the’ ‘uncertainty’, -some judgment is required as to the :
likelihood and -extensiveness of intrusion: ‘Based upon much consideration,.the:
best approach was judged by NRC staff to first conservatively assume that an Lo
intrusion event occurs, and after that, to.try and assume a range of reasonable = ..
activities on the part of the intruder. As’ commenters have observed, one way !
to further veduce the possibility for intrusion is to establish long lasting
warning ;markers on the disposal site. . The staff feels that this is a reason-: ..
able. suggestion that ‘can be inplemented inexpens:vely and it has been incor- L
porated into. the:final -Part 61 rule : L o . :

"It s also belleved to be’ true that uaste which has bean’ disposed beneath a.

cover at least 5 meters thick would be difficult to contact extensively even

after 500:years.. In the calculations.for the draft EIS, it was assumed that. .

at the end of ‘500 years the 5- meter. Aintryder barrier was no longer effective..

; The scenariowas-taken to“be "tHe Zame -as that ‘Which @ae Used t6 determine the - .

"Llass-A-waste-limits<--The-only -difference-was—that-a-500-year radioactivity-.
decay period was used instead of a 100-year decay period. This is beljeved to
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. the data is 1im

-"") be very conservative since if Class C waste was brought toAthefsUffaée.itfwould-
probably be considerably dituted with soil and lower activity waste. The degree

of dilution is difficult to estimate but is believed to he at least an order
of magnitude. .

It is also true'that past data on waste streams indicates that the average
radigactivity concentration within waste would be expected to be well belaw
peak concentrations. For example, the authors of one reference (Ref. 4) refer
to-survey of five major Department of Energy disposal sites in which it was
estimated that greater than 97% of the material disposed at these sites is
efther only very slightly radioactive or is suspected of being radioactive
(due to the place-where the waste is generated). The five DOE sites surveyed
cover 86% of the total NOL waste voluhe and 99+% of the activity. The authors -
state that if it was assumed that the 3% of the waste that is contaminated is
at a maximum level -and 97X of the Tow activity or suspect waste was clean,
then a ditution factor on the order of 30 would occur (Ref. 4). The authors
(Ref. 4) also cita data obtained from room trash generated at a plutonium,
facility at Los Alamos Natianal Laboratory. -

The authors‘suggest caution in interpreting the data, however. They note that

ted and that wastes such as sludges or oils would probably. be -
more uniform-than waste:such. as trash (Ref. 4). "The use of incineration will
tend to increase the uniformity of the.transuranium content of individual pack-
ages, and the sludges from treatment of wastes have a similar characteristic
of relatively constant concentrations." In conclusion, the authors suggest
that two dilution factors be considered for DOE waste. A dilution factor of
about 20 is suggested for routine trash and decommissioning types of waste,
white a dilution factor of 1 (no dilution) is suggested for ash from oxidized
combustibles, sludges from water treatment, and artifacts (either solid items
with surface contamination or trash types of waste contained in nondegradable
plastic containers), .

Data more directly applicable to waste disposed in commercial disposal facitities

has been obtained and is prosented in Appendix € of this final EIS. Table C.35
tists for wet wastes generated by 1light water power reactor plants, the volume-

- percent_distribution of gross concentration (Ci/ft3) as determined fromtws - . . -
years €1978:and 1979) of shipment records to disposal facitities. Six different -

waste streams-are shown: PWR resins, PWR filter sludge, PWR cancentrated liquids,

BWR resins, BWR filter sludge, and BWR concentrated liquids. The data from =

which Table C.35 was prepared covers 79%. and 77%, respectivaly, of the total
volume of waste disposed in the country during the two years (Ref. 5).

The dataﬂillustrates that mast of the LWR waste proéess waste activity is well

below the maximum observed. For example, less than 0.1X of the BWR resin volume: °

would exceed 10 Ci/ft3 (353 Ci/m3), while almost 70% of the volume is in a range '
of .01 to 0.5 Ci/ftd (.35 Ci/m3 to.17.7 Ci/m3). The average activity across
this distribution is in fact about 0.16 Ci/ft3 (5.6 Ci/m3). -

It is apparent that the above considerations would tend to reduce potential

... Anadvertent: intruder impacts and.therefore.increase the allawable concentratiops... . .. .
} However, there are other considerations which could also tend to increase poten=

tial inadvertent intruder impacts. Some of these include differences in waste
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. ‘ZOrm characterlst1cs such as waste dens1ty or“the size and so]ub111ty class of -
ispersed respirable particles. - Another factor is the observat1on that the
average activity across.most commerc1al ‘waste streams has been rising over
the past several years. This is due'to, the veduced availability of waste
disposal space in, conJunction ‘with r151ng disposal casts, resu]txng ‘in much ,
{ncreased use of Yolume reduction techn1que< This phenomenon s expected to -
be even more pronounced in the future, since regianal disposal facilities (or
disposal facilities serving a compact) are likely to be small operations
disposing of relatively small volumes of waste. . These small operations will .
Vikely need to charge-higher disposal fees than Jarger operat1ons The tesult
will be an incentive for licensees to drive concentrations in waste to the
allowable limits.
Another factor is the acce1erated NRC program for 1dent1fy1ng Tow act1V1ty waste
streams which may disposed by less restrictive means. Such disposal will tend
to reduce dilution of higher activity waste streams by Tower activity waste
streams. 4 .

Other considerations include the potential for future changes or 1mprovements
in health physics methodo]og1es and consideration.of site-specific environ-

mental.conditions. "For example, dispersion of contaminated dust into the.aip--ww--.

where it may be inhaled by humans may be expected to be greater at arid sites
than at humid sites. : This will probably be counter balanced to.some extent

by an expected reduced rate of waste degredation at arid sites in comparison
. with humid sites.. In addition, wastes can be genera]]y disposed at greater

;Eepths at arid sites than at humid sites, thus reduc1ng the potent1a1 for
uman-contact. : :

Finally, there is. the potentlal for localized areas of higher act1v1ty ("hot
spots") within waste containers. However, this would tend to be mitigated
through averaging areas of higher concentration over areas of ‘lower concentra-
tion. When concentration limits are calculated using the waste classification
methodology, what is really being establishad is :the average concentration

across the volume of waste contacted. This could be severa] hundred cub1c
meters of soil and waste material

In conclusion,“the Class C 1imits have been raised by a factor of 10. This is
due to consideration of (1) the reduced 1ikelihood of significant intruder
exposures with incorporation of passive warning devices at the disposal facil-
ity, and (2) the difficulty of contacting waste disposed at greater depths.
Another consideration is that the average concentrations in waste would be
expected to be less than the peak -concentrations, although:it is difficult to
totally account for this given the other factors discussed above The effect
of the change 1n the Class C concentrat1ons is illustrated 1n Table 5.2.

Two cases are cons1dered jn Table 5.2.. In the first.case, Class C limits are
assumed which correspond to those established for the final Part 61 rule. For
example, the limit for disposal of alpha-emitting (except Cm-242) transuranic
radionuclides are set at 100 nCi/gm. The results of this case are in fact .
obtained from the “preferred_case Aanalysjs performed in Chapter 4, The second .
rase corresponds to Class € limits which were proposed for the proposed Part 61
rule. In both cases, a low level of postoperational costs is projected for
the stable waste streams while a moderate level of postoperational costs is
projected for the unstable waste streams.
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, ) As can be seen in Table 5.2, only slight differences are observed between the
two cases, . Most of the differences in the calculated impact measures appear
to be directly derived from the slightly reduced volume of waste. del1vered to.
the disposal, facility for the case corresponding to the limits proposed in the .
proposed Part'6l rule. For example, groundwater impacts are sllghtly Tower,

as are impacts to a potential inadvertent intrudér and population expasures
due to waste transportation

1

Table 5.2 Comparison of Impacts and Costs of the Proposed and
Final Part 61 Waste c1asstficatlon Requirements

Final . Proposed
: Part 61 Part 61
1. Long=Term Individual
Exposures (mrem/yr):
. Intruder - construction
o 100 yrs_= Body 1.84E+2% - 1.84E+2
Bone 1.87E+2 1.87E+2
Thyroid 1.84E+2 1.84E+2
o 500 yrs =~ Body 3.02E+0 2.31E+0
_ Bone 1.63E+1 1.03E+1
) ‘ Thyroid 2.42E+0 ~ 2.01E+0
Intruder - agriculture ’
o 100 yrs - Body 2.02E+2 2.02E+2
. Bone : 2.08E+2° 2.08E+2
Thyroid 2.01E+2 2.01E+2 .
o 500 yrs - Body 3.04E+0 2.478+0
Bone 9.17e+0 6.46E+D
Thyroid 9.02E+40 7.65E+0
Boundary well
o Body o 1,11E-1 1.11E-1
o Bone . 3.70E-2 8.23E-3
o Thyroid 4.16E+0 4.14E+0
Population well ,
o Body 3.33E-3 3.32€-3
o Bone 8. 24E-3 8.23E-3
o Thyroid 1.32E+0 1.31E+0
Surface water
o Body 1.44E-4 1.43E-4
3 o Bone 3.37E-4 .. 3.36E-4
o Thyroid 5.99e-2 " 5.96E-2

See footnote(s), last page of table.
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U ) Table 5.2 (Continued)

¢ R Final Proposed
T - 7 ' _ qut 51 ﬂ _ngrtlﬁl

A

11. Other Long-Term Exposures:
Offsite releases from

ntrusion
aterborne (mrem/yr) : I :
Body 1.16E-2 . L1762
Bone - 2.42e-2 T 2.43E-2 -
: Thyroid 4.78E-4 -4, 785-4
0 Alrborne (man-mrem/yr) '
Bady » 2.39E-1 -2, 395‘1
Bone - - 2.25E+0 2.25E+0
Thyraid ' 8.62E-2 8.62E-2

II1. Short-Term Whole Body
Exposures {total man-mrem over 20 yrsl

P N R L

Occupational S o
o Process by waste** +4.50E+5 +4.60E+5
generator . ‘ o S
0 Process by regional 1.25E+5 - 1.25E+5
) : process center T -
o .Waste transport - 4.97E+6 . 4.92E+46
0 . Maste disposal . .‘Q-- 2.14E+6 2.11E+6
To -population ) o
o Process by waste** +1. 26E+2 +0.
"generator -~ - -
0 Process by regional 0. 0.
: process center . , o
o Waste transport : 4.76E+5 4. T2E+5

*jIV;: -Casts (total $ over 20 yrs):
. Waste generation and |

transport
0 Process by waste** +8.20E+7 +7.70E47
generator
o Process by regional 3.63E+7 3.63E+7
‘process center B
o Waste transport D “1;72E+8 -7 1.71E48
Waste disposal U
_0 Design & op. ‘3 50E+8 3.50E48
“"o Postoperational T SRR
Closure 3 87E46 . - 3.87E+b
" Obs.” & maint. - "1.13E46 ~1.13E46
Inst. contrao] 1.57E+7 1.57E+7
y T e Total post op. 2.07E¢7 2. 07E%7
' . o Total disp. cost = . 3.71E48 - . 3.71E+8
o Unit cost (§/m3) . B5.73E¥2 5.76E42

5-35

|4



Table 5.2 (Continued)

. ‘Final Proposed
o Part b1 Part 61
V.  Energy Use {equivalent -1.42E+6 - =1.97E+6
gallons of suel oI 1™
VI. tand Use (m2): 2.25E+5 2.28E+5

VII. ’ﬂastg Volume (m3):

Volume accéptable :
0 Glass A unstable 4,23E45 4.23E+5

o Class A stable 1.61E+5 1.61E+5
o. Class B 5.95E+4 5.95E+4
o Class C 3.47E+3 0.
o HWF 0.
o Total volume 6.48E+5 6 44E+5
acceptable
Volume -not acceptable 2.20E+4 2.74E+4

The notation 1.84E+2 means 1.84 x 102.

XK

In this table, population exposures due to waste processing by
waste generators, occupational exposures due to waste processing
by waste generators and energy use are presented as 1npacts
and casts in addition to those associated with the base case

as set forth in Chapter 4.

As discussed earlier, the calculated increase in 1ntruder exposures at 500 years
for the final rule case is probably an overestimate, since no credit is taken
for an intruder barrier after 500 years. If a factor of 10 credit at 500 years
is assumed for layered waste, then individual intruder impacts associated with
the final rule case wauld be the following:

Body Bone . Thyroid
Intruder-construction 2.37E+0 1.09E+1 2.04E+0
scenario (mrem/yv)

Intruder-agriculture 2.52E+0 6.70E+0  7.75E40
scenario (mrem/yr)

P . : : _'\.

As shown, if such credit is taken, the 'difference in potential inadvertent
intruder impacts between the final and proposed rule cases is sngntflcantly
reduced.

5-36

L.




\)A reduced amount of waste process1ng is also projected for the proposed ru]e -
case relative to the final rule case. :This results in somewhat.lower population
exposures due to waste incineration for .the:proposed rule case as well:as Iower '
total waste processnng costs and occupational rexposures.;- Most of these dif- .
ferences are due'to the increased use of -volume’ reduct1on technology for the . - -
final rule case./.Unit disposal costs are slightly raised for the proposed ru]e-

case, however, whlch is due to the reduced volume of waste del1vered to the
disposal facility... ‘ S ,

Overall costs to d1sposa1 facil1ty customers howeven, would be reduced Undereu._f
the Final Part 61 rule, waste streams having a transuranic content between 10 .
and 100 nCi/gm must be stabilized and disposed as Class C.waste. Approx1mate1yu -
3500 -m3: of waste (after processing) is, estimated to fall within this class. -
If the limit were 10 nCi/gm, then this waste would be projected to be unaccept-. .
‘able -for near-surface disposal. - (The difference between the ‘non-acceptable
vblukes for ‘the two cases :is about 5400 m3, which is about 1900 m3 higher than
the Class C waste volume. ~This increase in volume is due to increased waste
processing ‘by vo1ume reduction assumed for the final rule case. If waste °
processin? were to result in the waste stream being unacceptable for near-
surface disposal, then the processing would not be performed.) Costs for the
additional prdcessing run_at an average of about $1428 per. m3.of packaged waste,:
much of- which is. due to “increased use of volume reduction technology for the-
final rule case., " 1f the waste streams.in question were merely stabilized; then.
-stabilization-costs could be as, low as $450/m3, although disposal costs (due e
to the increased volume) would be somewhat raised. This. may be contrasted by
estimated costs Tor disposal into a geologic repository Based upon an est1mated
7 $5200 ‘per m3 of waste, which includes costs for retrievable storage, retrieval,
pr0cessing, tranSportat1on, and disposal, costs for geologic- disposa] of 3500~
5300 md of waste would run at about $18. 2 mllllon to $28.1 m1111on over 20 years.

\——’/

. Isotopes Conswdered for Waste Class1f1cat1on Purposes
In the draft EIS, a total of 23~ dlfferent rad10nucl1des were con51dered in the - =
numerical’ ana]ys1s. These niclides were nearly all moderate- or long-lived
radionuclides. - iBased ‘upon these 23 radionuclides, concentration limits were
proposed in the proposed Part 61 rule for-11 individual radionuclides plus -
alpha-emitt ‘ag transuranics, enrtched uranium ‘and ‘depleted uranium.- The '~
individual jsotopes ‘included 3H,. 1C, -SONi, S3Ni, 69Co, S4Nb, °Tc, 129], 135cs
137¢5, anu, 24Py (a beta emltter) For the final rule, limits for 135 Cs
enriched uranium,. and ‘depleted uranium are ‘eliminated, as are limits for "SoNG .
and 94Nb except as contained in activated metal. A separate limit for 242Cm,-
a transuranlc nuc11de wlth a 162 S day half—11fe, 15 prov1ded

The 1sotope de]etlons canie about prlnc1pally in response to. commenters on the ,
proposed Part 61 who were concerned regarding the costs and ‘impacts of compiiance .
with the waste classification requirements. -:In particular, many commenters
were cancerned that-theyiwould have to directly measure every lsotope in'every .
waste package. This would be difficult since measurement of many of the listed - -
isotopes--which would usually be present only in trace quantities--could not :
be performed except by complex radlochemxcal separatton techniques by labora-

+ tories. (Isotopes” vhich are pure beta emitters, for’ examp]e ) Commenters were

concerned that cosis and personnel’ rad1at1on exposures wou]d be sxgnnfrcantly
\ncreased o \
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Development of a workable approach to compliance with the waste classification
requirement received much attention between the time of preparation of the draft
EIS and preparation of the final EIS. - A preliminary draft of a technical: posi-
tion paper on cowgliance was prepared ‘and-forwarded to'a number of interested
parties. - (Ref. 6) This technical position is discusséd further below. To
further ease the burden’ of compliance, the number of isotopes listed in the :
waste classification.table were reduced to those judged to be needed 6n a genéric
basis for waste classification purposes, -as well-as those judged to be most -
needed for assessment of potential impacts from groundwater migration. Other
isotopes may be added later either generically or in specific waste streams.

Cesium-135 was removed because .it is present in wastes in very.small:concentra-
- tions, and bécause Cs=135 is a pure beta emitter which is very difficult to . .
measure. Waste classification for waste containing Cs-135 will be determined
by the presence of.other isotopes such as Cs-137. Similarly, the radionuclides
Ni-59 and Nb-94 have been removed except.as they.may be- contained.in activated
metals. .Based upon examination of the waste source data used for the EIS,. these

nuclides are, at this time, believed to be present in reactor wastes (other
than activated metals) in such small concentrations as to be insignificant.
Again, ather thap the possible case of activated metals, waste classification
of waste containing Ni-59 and.Nb-94 will be determined by other isotopes. -

. Uranium has also been removed as a limiting element for waste classification. - -

Analysis of the data base.for the Part 61 EIS indicates that the types of uranium-
bearing wastes being typically disposed of by NRC licensees do not present a
sufficient hazard to warrant limitation on the concentration of this naturally
occurring material. Both depleted and enriched uranium typically do not contain -
daughter products in any quantity because of the relatively short time since the
uranium was refined from ore, compared to the half-tives of the uranium isatopes.
The daughter products are disposed of primarily as uranium mill tailfngs;; o

However, NRC is aware of some uranium-daughter-contaminated material which is

typically being stored today and which may in the future be disposed as low-level
waste. In addition, there are quantities of low activity waste material which

also may be sent to disposal sites and which are not covered under the Atomic

Energy Act and are not subject to NRC license. Such material may be generated

by rare earth processing facilities, for example. This material, which is pri-
marily contaminated soil, has characteristics sufficiently different from other L
Tow-Tevel waste streams. that separate treatment is warranted.” NRC staff intends -

to examine specific disposal guidance for such material in the near future, -

The remaining isotopes in the waste classification table are included due to
(1) their presence in a wide variety of waste types, (2) concern due to their
radiotoxicity, or (3) their importance in the groundwater migration pathway.

The radionuclide curium-242 was deleted from the overall combined transuranic

limit and is considered. separately for waste classification purpcses. While

Cm-242 is a relatively short-lived nuclide (163 days), it decays to plutonfum-

238, an alpha emitting transuranic nuclide with a half-1ife of nearly 90 years.
A concentration of 20,000 nandcuries per gram for Cm-242 will résult ina ~~ ° '
concentratiun of 100 nanocuries per gram of Pu-238.

Several commenters on the proposed rule inquired about the disposal of waste .
containing radium-226, a radioisotope which:is not currentiy.listed. It appears- . -
that there™are two types of radium wastes to ba considered: (1) small concen-

trated sources of radjum such as radiation sources or luminescent dials, and

(2) wastes which contain small amounts of radium incidental to other radio-

isotopes, such as radium contained 'in wastes from uranium separation processes.

5-38

LA




The forger is not subject to regulation by the Counlssion since radivn is a

_ naturally-occurring isotope -and is not-included ‘in the provisions of the Atomic
Energy Act of 1954, as amended. The Environmental Protection Agency has a

program far collection of radiue sources.« This program may be phased out in

- the next few,years. Such sources are .expected to be transferred to the Depart-

sent of Enengy for storage and disposal. . S

; As for radlum incidental to other types of waste, the: Conuission has nade provi-
" ‘sions for disposal of small quantities of uranium tailings as Class A waste. .
For purposes of this provision, a sma)) quantity is defined as 10,000 kilograms
containing not more than 5 millicuries of radius-226. This concentration is
typical of uranium nill tailings (0.5 nanocuries per gram): The gquantity of
‘Fadiim-226 15 that contained:in 150:pounds of ‘natural uranium at equiiibriim
with -1ts daughter. products. - 10 LFR Part 40 persits some persons to possess

- - and use undér general : Ticense 150 pounds of -source material per year. ' Permitting
~-thie disposal ¢f ‘such a gquantity in'a near-surface disposal facitity is judged to

:”}be acceptable. For large. quantities; an additional evaluation would be appro-
-priate, -As. discussed above, NRC staff. plans to further examine guidance for

" disposal of such waste material in the future.

T For the. flnal part 61 rule, limits for alpha-enittlng transuranic radlonU' ;
 clides, are given not.in terms of individual radionuclides, but in terms of -

. combined concentration limits for-all alpha-emitting radionuclides having half‘

lives greater than five years: This approach is:believed to be the easiest to

comply. with by most licensees, although HRC recognizes that there may be excep~
“tions to this based upon the. partlcular distribution of transuranic isctopes -
. within a particular 1icensee’s waste. A discussion of the process by which NRC
- ‘converted from individual transuranic. radvonuc!ide liaits to a single coubined
et s included in Appendix C. . -

'Volume Reductxon '

" Some commenters were. concerned that "the waste classrflcatxon requIrelent uould
. discourage volume reduction. This concern is believed to be:alleviated by the
- increase in'the Class C waste disposal limits. As an:illustration, the volumes
" of waste determined-to be unacceptable for near-surface disposal-under extrése
volumé reduction conditions {waste: Spectrun 4) nay be coapared against the
proposed and. final Part.61 limits.. e : -

These_comparative volumes are as folloy§ .

- Percent of Total
Unacceptable Vo]umes (=3) Generated'

Proposed Part 61 Limits' -  9/42°F+3 "¢ - ' g

Final Part 61 Limits ~  1.93 Ef3:‘ Lt -

Comp]zance with Naste Classnf:catton B >‘ v , o o
As dxscussed"Sgove maé?rzommeﬁlexs on' the draft Part 61 rule were concerned
regarding’ acceptable procedures for détermining compliance with the waste-

~classification requ1reme"'s. The concern focused on how one estimates and
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. are presented below.

reports radionuclide concentrations and quantities in waste streams, particu-
larly when some radionuclides may be difficult to measure and/or in existence

~ in only trace quantities. It was recognized in the draft EIS that develaping

a reasonable approach to compliance would be an important consideration.. A

. balance needed to be achieved between the need for knowledge of waste contents

and practical limitations in measurement.

It should be realized, however, that such considerations are independent of.

the waste classification requirement, and would be a proper issue for considera-
tion even without the waste classification requirement. That 1s, acceptable

means of estimating and reporting radionuciide concentrations and quantities
within waste streams are important for compliance with existing NRC regula-~

tions. For example, existing NRC regulations' incorporate DOT transportation
regulations. TYhese DOT regulations require that: shipments of radioactive.
material be classiffed according to waste transport types. Manifests-accompanying
‘the shipment must describe the contents of the shipments. In addition, existing

- Commission regulations state that radiocactive material- may only be transferred

to persons authorized to receive it. Implicit in these requirements is a require-
ment for knowledge of the radionuclide content of the materigl‘transférred.

Based upon discussions with licensees and other interested parties, coments

on the proposed Part 61 rule, and comments on the draft EIS, a preliminary draft
technical position paper was prepared '(Ref. 6). This draft paper was made.
available to interested persons, and comments on the draft position paper were
requested. The essential features of this preliminary draft position paper

The staff's position is that all licensees must carry out a compliance program
‘to assure proper.classification of waste: Licensee programs to determineradio-
nuclide concentrations and waste classes may, depending upoh the particular
gperations at the licensee's facility, range from simple programs te very. complex
ones. 1In general, more sophisticated programs would be required for ticensees
.generating Class B or.Class C waste, for licensees generating waste for which
minor process variations may cause a change in classification, or for licensees
generating waste far which there is a reasanable possibility of the waste con-
taining concentrations of radionuclides which exceed limiting concentration
limits for.near-surface disposal. Some )icensees, such as nuclear power facili-
ties, are expected to employ a combination-of<méthods:—

There are four basic programs, however, which may be potentially used either
individually or in combination by licensees:

materials accountability;

classification by source; :

gross radicactivity measurements; o¥

direct measurement of individual radionuclides.

t 1 1

One method which the staff would find acceptible to determine radionuclide
concentrations and demonstrate compliance with the waste classification require-
ment is through a program of materials ac ountability. That is, a given quantity
(and resulting concentration) of radicactive material may be known to be .-
contained within a given -waste or may-be inferréd-thfough-déferiiiniig ‘the--
“difference between the guantity of radicactive material entering and exiting a
given pracess. This procedure is expected to be most useful for licen,ees who
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receive and possess only a llmlted number of dlfferent radlo1sotopes in known
concentrations and activities (e.g.’, holders of source material, speciai nuclear
material, or byproduct material 11censes) An example would be'a biomedical
research facility at which known amounts of a rad10150tope are injected into
_research animals, the carcasses of which are ‘ultimately dlsposed as radioactive
waste. Another examp]e would be a research or test facility performlng ‘activa-

. tion analysiy experiments.: In.this. case, the quantity of- radioactive ~material

‘within a given waste stream may be inferred. through’ calculation.” A third example

. would involve .a process such as treatment of contaminated ‘water by ion exchange.

If the radionuclide concentrations into-and out of the process container are
‘known, as well -as the total flow through the process container, then the radio-
nuclide content of the process container may ‘be readi ly determ1ned

-

. This method may also be used to determ1ne the absence of parttcular radlo-

- nuclides. That is,.for most Vicensees, the absence of particular radionuclides
may be determined through a knowledge of the types of radioisotopes received -

. and possessed,” as well as the process producing the waste. - For example, .if a

.1icensee receives, possesses and uses only tritium, there is no need to measure
the waste.stream for other isotopes such as 1od1ne 129 or cesium-137

l

Classification by source is s1m1]ar to the above method of materials account-

.. ability and involves determining the radionuclide content ‘and c]ass1f1cat1on

“of waste through knowledge and control of the source of the waste. ~ This method
is expected to be useful for occasions when the radionuclide concentratlons

within waste generated by a particular process are relatively constant and
unaffected by minor variations in the process.

This method is also expected to be frequently usefu] for determ1ning the absence
of particular radionuclides from a given waste stream.: For example, within a
given licensed facility there may be a number of separate controlled . areas within
which only a limited number of radlo1sotopes are possessed and used (e.g., Cs-137
may be used on one area.and tritium in another). Asilong as-faciltity operations
are conducted so that transfer of radioactive material from one controlled area
to another cannot occur, waste generated from a particular area may be readily
classified by saurce. .-An- example of .a-licensee: for which this method ‘is -expected

to be useful is a large university which holds a broad license for byproduct
mater1a1

. PR _-_,__.-.‘ - e
- . . .

‘L - T .\.-._,- A .-

There may be some Class B or c1ass C waste streams havvng ‘odd geometrnes or
physical characteristics which make -collection of -samples and/or ‘data’ drfficult.

. In such cases, gross measurements may be the only practicable:means of deter-

‘mining radionuclide concentrations. In addition, there may be ‘some Class B
and Class C waste streams for which the dlstrlbutzon of radionuclides within
the waste streams is essentially fixed (e.g., a waste stream whose radionuclide
distribution is known and either the distribution is relatively insensitive to
process changes or -the process generating the wasteistreams 1s ‘relatively non-
variable) and minor process changes are not likely to result in‘a sign1f1can}
_-change -in this distribution. -Gross radioactivity measurements may alsé be
acceptable in this case provided that radionuclide distributions are in1t1a11y
‘determined and periodically verified by direct measurement techniques which’
correlate measured radioactivity levels-with radionuclide concentrations in
~~wastes:-:Jhe -accuracy: of the correlation would be periodically’thécked thrBugh™
detailed sample analysis involving measurement: of specific radionuclides. The
accuracy of. the .correlation would also be checked whenever there was reason to
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believe that process changes may have significantly altered previously deter-
nined corre1ations .

Another method acceptable to the staff for determlnlng radionuclide concentra-
tions in waste is direct measurements for individual radionuclides. Finally,
it is recognized that some radionuclides are amenable to routine quantification
by direct measurement techniques (e.g., gamma-spectral- analysis of isotopes -
such as Co-60 or Cs-137), while other radionuclidés require more costly and
tim. .onsuming analysis frequently removed from the waste generator s facitity.
For these latter. radionuclides, determinations of. concentrations through' use

of scaling factors whareby concentrations of radioisotopes which cannot be
readily measured (through techpiques such as gamma-spectral analysis) are pro-
jected through ratioing to concentrations of radioisotopes which can be readily
measuved may be. applied. An example would be the practice of scaling transuranic
concentrations.to concentrations of the isotope Ce-144. Scaling factars would
generally be developed on a facility and waste stream specific basis, and would
be, initially determined through direct measurement techniques. The representa-

tiveness of the scaling factors would be periodically confirmed through direct
measuyrements on at least a semiannual basis.

As discussed above, a compllance program for a part1cu1ar licensee could involve
a combination of the above methods and would be implemented on a facility-
specific basis. For nuclear power facilities, NRC staff included in the
preliminary draft branch technical position a general waste classification

-implementation program consisting of a three-tiered approach. (Ref. 8) This

three-~tiered approach includes:

(1) Periodic ana]ysis for all nucl1des considered for waste classification

purposes, -

(2) Gamma spectrascopy of certain nuclides from which waste c]ass1f1catxon
nuclides are correlated, and

(3).'Dose-rate measurements which correlate activity levels of wastes from
similar batches-to the-gamma-spectrascopy measurements.

The NRC staff believes-that-the above approach presents a workable and enforce-
able program for implementing the waste classification system. -This approach
should minimize the administrative and operational burdens on plant personnel,

but still provide reasonably accurate data for use in quantifying dlsposal site
nuclide concentratlons and inventories.

Han1fest Tracklng System

The proposed section 20.311 of 10 Part 20 established requxrements for a manifest
tracking system for waste transported to disposal sites. The system addressed
the need- for more complete information on the~€lassification and characteristics
of disposed waste, for .improved accountability of wastes, and for a better data
base. The General Accounting Office (GAO) noted the need for improvements in
these areas in its repart:entitled "The Problem of Dispasing of Nuclear Low-

- Level ‘Waster~-Where Do~We"Go-From>Here22~(Ref.- 7).  The GAO recommended that™

the Commission "determine who the generators of low-level waste are in bath
the Agreement and non-Agreement States and how much waste each licensee is
generating" and "establish a method to track waste from the point of generation
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{,\) to the point of disposal." " Improving the data base on waste charactéristics:

: will improve the credibility of decision-makers, enable better planning for . -
inspections and emergencies, enhance projections of future waste generation, .- i -
and.help in site-specific analyses and planning.. The information on waste .- - -: .-
classification and characteristics is necessary for proper handling and disposal- ..
at the land disposal facility. B Coes : - ;o

Based upon the above considerations as discussed in more detail in the'draft. .-
EIS, the section 20.311 requirements were drafted. Additional input on these .. - -
requirements, however, was desired by NRC staff.. - Because any NRC 1icensee might - -
make a‘'waste shipment and thus be subject to the manifest system requirements, -~ . -
NRC staff mailed copies of the proposed Part 61 rule to each of the Commission's .
approximately 9,000 licensees. In addition, some 12,000 copies were furnished . -
to the 26 Agreement States for distribution to their licensees.. Out of this .
large group came a total of 29 letters commenting on ‘the manifest system. These -
comments were wide ranging, with the majority of the questions or suggestions -
being raised by only one commenter. Only a handful of issues drew more than - -:
one comment, with four being the largest number of comments an any issue. “As ..
a result of these comments, as well as other comments on NRC s proposed waste - -
classification system, several clarifying changes were made. to the proposed
requirements. - ' o ' ' o
Licensees who ship under existing regulations are required-to prepare.and for-, . ... -
ward shipping manifests that comply with DOT regulations.” “The proposed manifest
content requirements in Section 20.311:are somewhat more comprehensive.but .are

", compatible with DOT requirements. The waste generator must be specifically

) identified. The information requirements concerning the waste jtself are some-.
what more extensive and geared to information needed for disposal, not; just
transportatiop and handling.: That is, more explicit information on chemical = .. .
content, waste composition, and solidification agents is required.  For exampie, .
the presence of chelating agents in quantities greater than 0.1X by volume must
be recorded. This requirement is intended to enable waste disposal facility
operators to to identify waste containing large quantities of chelating agents.
Special disposal measures (to be implemented on a site-specific basis) for such -
waste would be carried out at the disposal facility. Licensees would be .. = .
required to comply with and certify compliance with waste form requirements.of
Part 61. This latter requirement stems~scolely from the technica) requirements
for disposal. .The land disposal facility licensee must record data on the con-: .-
dition of the waste ‘itself and document ‘and certify-receipt, handling, repackag-
ing, storage, and disposal. ' B ' o '

Questions were raised whether the manifest veporting requirement.applied to . .
radionucliides having half-1ives -less than 5 years, since there is a waste .
stability provision in the Part 61 rule for.waste having radienuclides with .
half-lives .less than 5 years and in concentrations exceeding 700 pCi/cm3, .- . .
Although NRC staff believe that the principal radionuclides contained:-in waste . =
should be ‘identified for purposes of ‘transportation and disposal” facility .- - .
operational safety, there is no need to list short half:-lived nuclides contained -
in trace quantities. The total Quantity .of the four radionuclides believed to .
be especially ifiportant to safety from ground-water migration--i.e., H-3, C-14,
Tc-99, and [-129--will contintie™to be réqiifed on tH&maiiTest =< ~ -

——

lheluse"OIZQhe.manifegts provides a tracking system that is inspectable:. Sec- . .
tion 20.311 requires that the shipper precede and accompany shipments with copies
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) recetved: The responsibility for tracking shipments is with the shipper who =

ficakion. The Commission will study the chemical toxicity of low-lavel.waste,. ...

..facility, as is'noted in the regulation, the Commission recognizes that certain ..

-...Mil).adequately. protéct the public health and safety. .Such hazardous_ chemiSals.... .t
} i . t

of the manifest and investigate if notification of receipt or disposal is not

may also be the waste generator, a service company who-collects, stores and
delfvers the waste; or an intermediate processor. A crosscheck is provided

to ensure that gelayed'or'missing shipments are investigated by requiring land
disposal facility operatars to periodically match advance copies of manifests

to those for shipments actually received.

The manifest baing required by this rulemaking is consistent with DOT shipping
paper requirements, and-the same document may be used by licensees to meet
requirements of both agencies.  Neither NRC nor DOT require a specific form
and both allow such dual use.. The waste form and packaging requirements are
in addition to and compatible with DOT rules.. In addition, the manifest'
terminology and requirements were compared to thase in the proposed Uniform
Hazardous Waste Manifest, the joint EPA/DOT proposed form published March 4,
1982 (Ref. '8). A few minor procedural and terminology changes were made to
conform to this proposed form. Licensees may use the Uniform Hazardous Waste
Manifest as a DOT shipping paper or NRC manifest for radioactive wastes (once.
it is implemented as a final rule) by using additional spaces to describe -
wastes or by adding infomation to the back. These changes were made based on

consultation.with EPA and DOT staff and help to reduce the burden on all
Ticensees. . ‘

Classification by Total Hazard

Several caommenters were concerned with materials potentially present in low-
level radioactive waste which may be chemically toxic or hazardous. Some
suggested that the Commission's waste classivication system incorporate a
“total hazard" approach that would consicer both the radiologica? and chemical
hazard of wastes. At least one comment did not favar the total hazard approach

because of the very complex classification system that the commenter perceived -
would result.

The Commission'hasistated'bublicly on sevaral occasions that if it were tech-
nically feasible to classify waste by total hazard, then it would make eminently
good sense to do so. The staff does not now know of any scheme for such cilassi-

with special emphasis on identifying any licensees who generate hazardous wastes
subject to requirements of the Environmental Protection Agency. NRC will then

examine methods (e.g., perhaps through pracessing), by which the hazard may be
minimized.

Furthermore, the Commission believes that the technical provisions of Part 61
generally meet or exceed those expected in the Environmental Protection Agency's
rules for the disposal of hazardous wastes. Although it is not the Commission's
intent to allow disposal of hazardous wastes in a radioactive waste disposal

chemicals or other materials which are defined by EPA as being toxic or hazardous
may be present in some low-level radioactive wastes. It is the Commission's '
view that disposal of such wastes in accordance with ihe requirements of Part 61

or other materials are éxpected to be such a small percentage of the total
waste volume that dilution by othér wastes would greatly minimize any risks.
The Commission intends to work closely with the Environmental Protection Agency
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. ) to assure continued compatibility. Further, EPA in its response to a resolu-
tion of the Conference of Radiation Control Program Directors indicated their
willingness:to work with other Federal.agencies to address this problem.

. ]
"Je minimis” Levels of Radioactive Waste

Over one-fourth of al) commenters on.the draft EIS and Part .61 rule endorsed
the concept of setting levels for wastes below which there is no regulatory
concern, -the so-called "de minimis" level. Some of the commenters supporting
the de minimis concept made direct reference to the NRC staff's position that
exempting particular waste streams from compliance with the Part 61 regulations
was preferable -to setting generic levels for:all isotopes..: Several disagreed :
with this position, although at least one of these ‘commenters remarked that as
there is not yet a consensus on a generic de minimis level, any level chosen
would be premature. ~A number of other commenters suggested that a’de minimis -
classification be added to the Part 61 regulations, perhaps as an additional
column in Table 1 of the proposed Section 61.55. A i
Severai commenters suggested that NRC permit case-by-case review of requests -.
for specific application of the de minimis concept during the period criteria .

are being developed. Others suggested specific values for specific waste =
streams or radioisotopes.

The fundamental concern of practically all commenters appeared to be not whether
‘ ) a generic or a case-by-case approach should be taken, but rather that action
to develop .de minimis standards should be taken as soon as possible. .
NRC staff agrees with the importance of setting. timely:standards for disposal .
of certain wastes by less restrictive means. NRC staff.agrees with the com-
menters that establishment of such de minimis levels would reduce costs of
disposal for many licensees and would also conserve space in disposal facilities
which are otherwise designed for wastes having much higher activities. It is’
also believed that establishment of de minimis levels is important in enhancing
overall stability of ‘a disposal.facility, and therefore in reducing. potential
- long-term site maintenance and corresponding costs, since de minimis levels
-~-would reduce the volume of ‘Cldss-A unstable waste. This would also tend-to--  «~--me weis
reduce groundwater migration impacts; since subsidence and water infiltration
would be reduced. ot e ; : '
Regarding the issue of setting de minimis_levels on a generic or on a case-by-.
case basis, NRC staff still believes:that:the current policy of examining waste
streams on a case-by-case basis will result in the quickest and best results.:
It is recognized that setting generic limits may be a desirable goal, and the
NRC- plans to'work toward this goal over the next few years. Meanwhile, NRC
staff believes that the process-of examining a few specific waste streams will
-facilitate the development. of generic:requirements-and is_accelerating its -~ -
refforts on setting standards for .disposal:of.wastes by less rastrictive .means.-
In-this -regard, NRC-staff is willing to accept petitions:for rulemaking from
licensees for declaring certain waste-streams to’ be of.no-regulatory concern.,
. In-making such"petitions’,-itensees-should provide at least-the-following m-=2-—  <uax
information: R ‘ _ » e

6 a déscription of the process by:which:the waste is generated; .+
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o a description of the waste generated, including chemical
characteristics; . ‘ :

o  the radionuclide content of the waste, including principal as well
as'trace contaminants;

4
0 a description of the potential change in the radionuciide content as
a function of process variations;

o a description of the process control and quality control progvams by
_which the licensee would ensure compliance.

Waste streams in which the radionuclide content is well known and relatively
nonvariant are generally preferred.

5.4 ADHINISTRATIVE. PROCEDURAL, AND FINANCIAL ASSURANCE REQUIREHENTS

This section summarizes the principal administrative, procedural; and financial
requirements to be set forth in the final Part 61 rule. The principal admini-
strative ‘and procedural requirements on disposal facility operators are pre-
sented first, and are discussed in the context of the expected life cycle of a
typical LLW disposal facility. The financial requirements are then presented.

5.4.1 Procedural and Administrative Requirements on Disposal Facility
Uperators

The 1life cycle of a disposal facility can be divided into five phases: ‘

(1) preoperational phase, (2) operational phase, (3) closure phase, (4) obser-
vation and maintenance phase, and (5) institutiomal control phase. These five
phases are summarized in Rigure 5.1 and discussed in more detail below.

Preaperational Phase

The preoperational phase consists of disposal site selection, characterization,
and licensing. Disposal site selection and characterization is a period of

data gathering and planning. As visualized by NRC staff, the applicant selects
a region of interest and searches for-a” numbér 0f possible disposal sites (a:
slate of candidate disposal sites) using reconnaissance-level information.

The applicant then narrows the passible sites down to one. After a proposed.
disposal site has been selected, the applicant begins a detailed investigation
(geology, depth to ground-water table, amount of rainfall, etc.) -of the proposed
disposal site. The applicant also initiates a preoperational monitoring '
program.

The applicant prepares an application for the land-disposal facility following
Subpart B of the Part 61 rule. The applicant also prepares.an environmental.®
“réport. “Of particular importance to' this dpplication are the methads by which
the applicant will comply with the Part 61 performance objectives and technical
requirements, the preliminary site closura plap, arrangements concerning land
ownership and associated responsibilities, and financial assurance.  °

AN XV el e VIR WL I W I

~Licensing -activities-begin when the applicant files the application. Prior to

docketing. the application is reviewed for completeness and acceptability in
accordance with 12.101(b)(2) of 10 CFR Part 2. " A notice of receipt of the

5-46

1.




{'\} Figure 5.1 Life Cycle.and F1nanc1al ‘Assurances for a Disposal Facil1ty
. Following the F1na1 10 CFR Part 61 .

Lol

Time in | 4
years Activity

Form of financial assurance

1-2 yrs Site Selection and
Character*zation

1-2 yrse : Licens1ng kctiV1t1es

20~-40 yrs;"~Lfcense-issued; Site -

- is in Active Opera-
b)) tion; Waste Received

" . NRC perwod1ca11y reviews revrsrons to lease :

1-2 yrs- - Site Closure and -
Stabilization - *-

5-15 yrs -Observation and
Maintenance

100 yrs ~ License Transferred to

Site Owner: "Active
Institutianal Cnntro!
ST Period“‘ ‘

LicenSee responsible for-costs incurred

L1censee responsible for costs incurred ‘
including license fee

Site closire plan includlng cost estinates

- for closure -is submitted -as part of license

application

- Lease arrangement thh long*term care’ L
“arrangements for financial responsibility
-between licensee and state submitted for .
- review-to NRC for adequacy ‘

Licensee. obtalns adequate short-term sureties
to provide for closure L

Short-term sureties in place for c]osure.“:“

NRC perijodically reviews and requires ‘
updating to account for changes in inflation,
site conditions, etc. = -

arrangements to ensure that arrangements for -

. financial responsibilities’ for long-term care

are adequate

-Costs covered from short-term sureties,’

if necessary, otherwise 11censee perforns
>activ1t1es :

Lease arrangement between site owner and a

operator for 1ong-term care is still in

effect

L1censee st111 responsible for all further
costs during this period, with short-term
assurances stlll in place

Terms and conditions of lease are met and

either state ur licensee provides funds to
pay for all required and necessary activitles

- of . this- period -~ -

L emaA et C e ES ST EEMAT | reieane sl oauy
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tendered application is published in the Federal Register. : The Commission
notifies state, local, and tribal officials and begins to coordinate with
these officials. Once docketed, the application is 2gafn naoticed in the
Federal Register and the application and accompanying environmental report
widely ais%rlﬁuted. An opportunity for interested parties to request a
hearing is provided pursuant to 10 CFR 2.105. Application fees are paid in
aceordance with 10 CFR Part 170. -

The regulatory review period follows. The applicant continues any disposal
site studies and the preoperational observation and monitering program. The
applicant also résponds to informational requests from NRC.. Section 61.3 will
require that construction not begin unti) a decision is made to issue the
license. The application and environmental report are updated if necessary.

Based upon the application, environmental report, and any additional
information, the Commission prepares a draft environmental fmpact statement
(DEIS) and publishes it for public comment. Based upon public comeents on the
DEIS and any additional information, the staff prepares and publishes a final
environmental impact statement. (FEIS). If hearings are requested, an Atomic
Safety and Licensing Board (ASLB) is appointed. Hearings, if any, would be
held in accordance with existing rules in 10 CFR Part 2, An Atomic Safety and
Licensing Appeal Board and/or the Commission may review the findings of the
AStB, or the ASLB findings may be appealed to these next levels and to the
courts, Upon resolution of the hearings, reviews, and appeals, the Director*
takes final action to issue or deny the application in dccordance with the
criterfa in Section 61.23, plus any conditions rendered by the Licensing or
Appeals Boards or the Commission. A notice fs published in the Federal
Register in accordance with Section 2.106. If the ownership of the land has
noE been transferred to the state or federal government, transfer would naw
take place. If the license is issued, it is subject to the general licanse
condition in Section 61.24 and to any specific conditions as required.

States and Indian tribes may participate in the Commission's license review
process. Subpart F of the final Part 61 rule addresses such participation,
which is in addition to participation as already provided in Parts 2 and 51.
Examples of the forms that state and tribal participation may take include:.

1. Development of technical data, including but not limited to, sociceconomic,
hydrological, geological, environmental, or land use data for incorporation
into the Commission's environmental impact statement on thz application
or other analyses. ’

2. Development of public participation mechanisms to be included in the
‘icensing process.

3. Provision of a technical data base to provide verification to the
Commission for materials presented™in the license application.

4, Exchange of state and Commission staff for cooperative review.

. . .t 15 T e .« -
-- - v et ST &L Nhesar

*The "Director” means the Director, Office of Nuclear Material Safety and

Safeguards, U.5. Nuclear Regulatory Commission.
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It should be noted that particlpatlon by States and Indian tribes pursuant to
Subpart F of Part 61 is not through an'adjudicatory hearing. If an ad;udicatory
hearing s requested, then 10 CFR Part 2 rules apply.

Many commenters to the draft rule and EIS were concerned regardlng the length
of the licensing ‘process. * One way in'which the licensing process can be
shortened in time is to conduct act1v1t1es in parallel where possible, rather..
than:sequentially.  One such area is in the submittal and evaluation of pro-“
posals by States-and Indian tribes for participation in the NRC license review.
As proposed in the draft Part 61 rule, ‘a’'State or tribe would have up to 120
days after an applicatlon was docketed ‘to submit a proposal for partic1patlon
The time from initial submittal of" the appIacat1on until it has been docketed
is estimated to-be 60 days or more. ‘Thus, there is a potential delay of 180
days between the time NRC wou1d receive a.proposal and could begin the serfous
consideration of-the proposal. - Until resolution were reached .on the role a’

. state or tribe would play in the rev1ew, the NRC's review of the app11cat1on

would be signtficantly hampered

The Lew Level Radioact1ve Waste Po11cy Act of 1980 clearly states that 1t 15 a.
State responsibility to provide for the disposal of low-level waste. " The Act
also provides for the formation of interstate compacts for this purpose, subject
to Congressional approval. Thus, any application for a.disposal. fac111ty license
will have had State or compact participatton and backing for a significant period
of time before submittal. ‘During this time, the Commission believes that the j
State will have had ample’ ‘opportunity to determine what role it wants to play -

in the review 6f the application. ‘This also holds true-for. other states that

are parties to an interstate compact. Therefore, the final Part 61 rule will
require that ‘a proposal from the state in which the facility is proposed, or ..
from any-state involved in a’'compact with the state must be subm1tted w1thin s
15 days after the appl1cat1on has been tendered

Although it is to be hoped that the States will 1nform Indian tribes of p]ans
for disposal facilities and provide them with sufficient information to permit .
them to make a proposal at an early time, there is no way of ensuring this.
Therefore, Indfan tribes and states not covered above will be given 120 days ' .
from the tendering of an application to' submit their proposal.; It is antici-
pated that the participation 6f~Indian ‘tribes and non-compact: states will not’

impact the schedule of the l1censing process as much and this additional t1me
can be accommodated '

The Commlssion belaeves that there shouId be sufficxent lnformation in the : o
tendered -application on which to base 'a proposal and that ‘it is not’ necessary -
to wait unti) the acceptance review is -completed and the docketing procedure-

carried out.- Review of proposa]s can be carrled out ear]ter and in para]le]
w\th the other revrews . :

A prov1510n has been added to §61 25 to ensure that State “local,. and Indlan
officials are notified of -the opportunity 1or a hear1ng for certa1n types of
amendments to the dlsposal fac111ty lwcense B

In response to publlc comments on"the“ufaffurd1e, the requ1rements in the f1na1

---Subpart-F.-have-been_specifically-worded to -ensure.that-Commission:staff-will— -

be avallable for dlscuss1on wrth a State or tr1bal governlng body A prov151on
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has also been included in.§2.102 to indicate that NRC will inform the U.S. Bureau
of Indian Affairs when tribes have been notified of the filing of an application.

Operational Phase
{

After issuance of a Ticense by the Commission, the land disposal faci]1ty is
constructed and waste receipt and disposal. operations start. - At~ interva]s .
specified in the license (the normal term for materials 11censes is currently.

5 years), the licensee would be required to submit a license renewal applica-
tion (Section 61.27). At this time, the disposal site closure plan and funding
requirements would be updated and financial arrangements for assurance of ade-
quate funding reviewed. The licensee may also apply for amendments to the
license at any time during the operational: phase (Section 61.26).

Sectjon 61.25 of the Part 61 will set forth a tiered approach for NRC review -
of changes in the disposal facility or operatlng procedures described in the .
license application. Changes important to public health and safety are subject .
to Commission review and approval. Changes not important to public heatth and

safety do not have.to have Commission review and approval, but must be provided
to NRC staff for their information.

Disposal Site Closure Phase

As the disposal site becomes filled, ‘the time for dlsposa. site closure
approaches. Prior to closure,. the licensee would submit.a final closure plan
for review and approval (Section 61.28). A public hearlng would be offered.
Upon appraval, the licensee implements the plan. This would consist of decon-
tamination and dismantliement, as appropriate,.of buildings or other site facil-
ities, Final disposal site contouring and preparation is performed. The -

Ticensee would work toward closure during the entire operational phase so that
dispasal site closure would not involve a major task.

Post-closure Observation and Maintenance

Implementation of the c]osure plan would be- folTowed by a per1od of post-closure
observation and maintenance on the part of the licensee, in which the licensee 5

' **monitor1ng and maintenance programs would continue. ‘ . LT

This period will normally last 5 years and will help assure that the disposal
site is in a stable condition so that only minor care, surveillance, and moni-
toring by the custodial agency are required. Shorter or longer t1me periads
may. be approved.by the Sommission in connection with the approval of the site
clasure plan faor a specific site. When the disposal; site has reached a stable -
condition, the licensee may prepare and submit an application for transfer of
the license to the site owner. A public hearing would be offered. Among other
things, the licensee must pravide reasonable assurance that the site meets all
performance objectives under Subpart C of the Part 61 rule, and the Commission -
must find that the state or federa' agency responsible for post-closure care

of the site is prepared to assume these re5ponsibilities. As a condition for
assuming these responsibilities, a state may requIre the licensee to comp]y

with-requirements.of its own, as long as the state's requirements are not --¢®& =vamsen

-inconsistent_with..the. requlrements of .the_Commission. Upon. a satisfactory . __
finding, the license will be transferred to the appropriate federal or state
cuswodial agency to cover their activities during the active institutional

‘control period (Section 61.30).
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f'“)one of the technical requirements for transfer of the disposal facility titie -

- /to the site owner is that the radiation levels at the surfaces of the disposal ..
unit ‘covers .be controlled to minimize potential exposures to the site owner's. .
maintepance personhel. The. proposed.Part.61 rule stated that the radiation .-
levels be limited to "a few percent of background."! Commenters on the draft -
rule questioned the ambiguity of the requirement, and some suggested values . . .-
from as low as'1¥ of background to as high as.l mrem/hour (about 5000% of back- -
ground)., = - - Co S SRS S e

The rules in section 20.105 of 10 CFR Part 20 contain provisions for permiss-

ible levels of radiation in unvestricted areas. NRC staff considers these to

be appropriate for application at the time that the disposal site is trans-

ferred to the site owner for the period.of institutional control. . Although .

access to the site will be controlled to prevent inadvertent intrusion and the

site could be.viewed as a restricted area, NRC staff believes that it -is not.. .

proper to consider those who do have access to the site, such as caretakers. : = :

and site maintenance personnel, as radiation workers who could receive much - - -

higher occupational ‘exposures. Therefore, the Part 20 unrestricted limits: - . .

will be.used for 1imits to radiation levels at the surfaces of disposal units..: -

In practice NRC staff would expect that radiation levels may easily be limited -

to levels significantly less than the Part 20 limits. - - Ce

. <.

Institutional Control Period N

During the institutiona) control period, which for purposes of the Part 61 rule
7y the Commission assumes to be not more than 100 years, the custodial agency - -

/ carries out a program of monitoring and physical surveillance to assure con-
tinued satisfactory site performance, as-well as.other minor custodial activis -
ties.  During this period, productive uses of.the land might be permitted if .0 &
those uses do not affect the stability of the site and its ability to meet the '~
perfornance objectives.  As a part of the license termination requirements, - - .
the licensee is required to place records of the disposal facility with local, . .
state, and federal agencies. -These records, along with restrictions on the . ::
property deed and trench markers, should help minimize disturbance of the dis-:
posal site. These latter mechanisms are those that would continue after the .
active institutional control period. At the end of the necessary institutional

~~ - -control-period, the custedial~agéncy license may be terminated:(Section 61.31)." -

5.4.2 Financial Assurance Requirvements - - . . -

Financia) assurance requirements for low-level waste disposal facilities are .
needed to help :ensure the long-term protection of public health and safety and
the environment. Financial assurance.requirements are set forth .in:Subpart E

of the final Part 61 rule. - - -0 3¢ o~ o F L. e

R
ERY

A review by the staff of the operating experiences at both-hazardous waste and
LLW-disposal sites reveals-that operators of ‘both types-of sites did not:ade® "~ o
quately plan for closure and long-térm care activities. With respect to LLW - ..
sites, the state and federal governments recognized the need to care for.the .. -
sites over the long term. The sites had to be Jocated on land owned by the

~; ~federal=or*state’government” and -funds wérescoliected for long-term care ‘activiv- ~v T

‘_ties.._ ln-most_cases. however._ the_funds.collected for long=term.care .activi-. .
ties (e.g.. the Maxey Flats, Kentucky site) were not adequate and there was
need to pump trenches and treat trench leachate. In addition, until recently
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...--occurred.at the disposal’site. As used . in.the lart 61 rule, the.concept of -

little planning or financial assurance was provided for funding final closure

and stabilization of the existing sites. This has led to a situation where ‘
financial responsibility for the continued assurance of protection of the public .
health and safety at several of the existing closed sites already has or could
become a respunsibility of tie state or federal government. Closure, past-
closure, and dctive institutional control costs are generally incurred-after

the site operator i5 no longer receiving revenues from waste denerators. Thus,

proper planning during the operating phase when revenues can he accrued is
essential,

Based on these considerations, there is a strong need: for regulatory require-
ments to ensure .that: (1) the licensee has sufficient- financial resources to
construct and ‘operate the facility and to provide for -final closure and post~ -
closure care of the site and (2) the licensee provides financial assurance for
the active inctitutional control period after the site is closed and stabjlized.
The staff believes. these closure and active institutional control costs should
be identified early and should be praovided for as part of the necessary costs .
of operating a site. Financial assurance mechanisms to provide for these costs
should be established during the active operating period of the site, when
revenues are still being received by the licensee and he has access to fipancial
resources, The need for stringent financial requirements to ensure that the
licensee is financially responsible has been voiced by a number of sources,
including the U.S. General Accounting Office and the National Conference of
Radiation Control Program Directors. The costs for short- and long-term

fin?ncial assurances have been included as part of the cost for the reference
faciltity. o ~

Requirements for: Short-Term Financial Assurances for Operations, Closure, and
Post-closure Observation and Maintenance

Given the past history at some of the existing disposal sites, one of the :
requirements in the Part 61 rule is assurance of adequate financial quatifica-.
tion on the part of the applicant to construct and operate the disposal facility

and to provide adequate financial provisions for disposal site closure and post-
operational activities. '

Short-term financial assurance mechanisms vufer to arrangements intended to
ensure that the licensee is financially responsible for undertaking required
closure, stabilization, and post-closure activities at a Tow-level waste site,
and would be particularly based on a specific site closure and stabilization
plan. The amount of financial assurance required would be based on cost esti-
mates ‘submitted by the 1icensee in an approved ptan for disposal site closure .
and stabilization, The applicant must submit a cost estimate for disposal site.
closure that includes consideration of inflation, increases in the amount of’
disturbed land, and the closure and stabilization activities that have already

ty. ;

financial assurances does not-include any requirements for third party liahili

coverage for damages to people or property resulting from operation of the
facilitias.

..... T dar

)
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The rule requires applicants to provide proof of financial quali¥ications prior

~ to the commencement -of-construction ofthe disposal facility. -Proof-of-the -~
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‘ )inancial.qualificatidns 6f»abb1icéhts is not éurfenii&lféquired_by Parts 30 ...
and 40. :Requiring. such financial qualification in the Part 61 rule will help . -
assure that resources. are ‘not expended on projects without adequate backing = .

and should minimize the potential for early default or the abandonment of the

.....

site by the operator.

The NRC has received strong-public interest concerning the issue of financial - .. -
responsibility for closure of a disposal.site.:: Numerous written comments were
made on this portion of the preliminary draft regulation, and the issue was .

also raised at all four workshops held to review this regulation.
menters felt that the licensee should be:held responsibie for the full .costs -
of closure of a disposal site, and that the license should not be terminated: -
and the land returned to custodial government authority until the licensee has
completed satisfactory closure. .- _ - e

Comments on the proposed Part 61 regulation and draft EIS also indicated con-
sidegable,public.concern regarding financing
care).

also‘so'that#potentiql‘liabilities do not rest with state taxpayers.

There are a variety of short-term financial assurarice méchanisms that could.be.
used .by a Tow-level waste disposal facility operator to assure that sufficient =
\sunds are available for closure and post-closure care. ‘Short-term financial - ..

ssurance mechanisms considered by the staff included the following: .

1.
2.
3.

oo~

© @ N

10.

11.
-~~rveceived.wastes; and . . Cy LG st g e

Surety bonds, obtained from a surety company;

Escrow arrangements between a bank, the government, and the 1ic§n$é§;i'“:

Trust funds, arranged between the government, a finanéiéi-ingiftdtiﬁn,fﬁ
and the licensee; S S

Certificates of deposit to a state or federal agency;

C;sh deposits to a state or federal agénﬁ}i-

‘Deposits of securities to a ‘state or federal agency;.

Secured interests in the disposal operator's assets;
, - Tpeg ’ . . T ’ o #o‘ 3 s RO
Letters of Credit from a financial.institution;

Self-insurance by the iow-level waste'&isbbsél’faciiitfcéﬁefatﬁr; |

‘Financial tests of the operator. or. his holding conpany;

Devé]opmeht of a,sinkingﬁfuhafbéééq:on:bégéipts4from surgharges'on

“Development of ‘a closure assurance pool. |
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These types of financial assurances are standard commercial law arrangements.
currently being used by state and federal government agencies:for the chemical
waste dispasal, uranium milling, low-level waste disposal, and surface coal

mining industnies. The staff considers these to‘be reasonable alternatives.

The primary cpiterion considered by the staff in evaluating these alterpative
financial mechanisms was the degree of assurance provided by each methad to
ensure that funds are available to close the disposal site and to provide for
al) necessary activities to pratect the public's health and safety. Other
criteria considered by the staff included the following: :

0 The degree of security (or level of difficulty) in obtaining funds in case
of default. ‘ '

0 The administrative time and expense required by the regulatory agency to
implement and monitor the financial assurance mechanisms.

0 The cost to the licensee of utilizing the financial assurance mechanism.

Conclusions

Baséd on the review of the alternative financial assurance mechanisms, the staff -
concluded that a number of mechanisms exist that will provide adequate assurance

of funds for closure and post-closure in the event that the site operator - -
defaults or unforeseen site conditions require early closure of the site. These
requirements are set forth in section 61.62 of the final Part 61 rule. The K

alternatives that the staff finds generically acceptable for a dispasal facility
licensee are: :

surety bonds : ;
trust funds |
ascrow arrangements |
cash deposits

certificates of deposit

deposits of government securities

irrevocable letters of credit C
combinations of “the dbove e

N O0O000OQ

These alternatives were all found to be acceptable because they did not impose
a significant economic burden on the license, they did not impose an admini-
strative burden on the staff, and yet they each cculd be structured to ensure
a high degree of confidence that funds would be ‘available to ensure proper
¢losure. The staff has also concluded that approving a range of satisfactory
financial assurance alterpatives allows the operator flexibility in selecting
the mechanism that best suits his needs. '

Some commenters on the prop:<ad Part 61 regulation and draft EIS observed that - - i
at present no commercial mar' -! ~yists to provide surety bonds of the type | i
required in the Part 61 rule. :n drafting the EIS and developing the rule, . |
NRC staff were well aware that surety bonds of the type required in the rule '
may be currently tnavaitable.”-The-staff.included this alternative in the rule
.and EIS, however, since it does provide.the necessary assurances and may_become.
available in the insurance market at a later date.
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)Hhile the other financial assurance mechanisms discussed earlier may be accept-

able in certain isolated cases, they are not acceptable’ to the staff on a generic

basis. Plans for alternative flnanc1a1 assurance mechanisms .not discussed here
would be ‘evaluated and approved by the staff on'a case-by-case basis. Comments’

on the proposed rule and draft EIS revealed strong interest in other.financial =

mechaniSms--parthcularly in regard to self insurance. ‘Several commenters felt
that self-insurance would not sat1sfy the surety requirements, and they recom-

mended ‘that licensees should be required to place specific’ funds in escrow to ﬂﬂ":

cover costs of decontamination, closure and stabilization. Another’ commenter
suggested that self-insurance be’ based on an .annual submlttal of f1nancia1
reports,.i.e.; a f1nanc1a1 test. '

The Commlss1on reJected the use of stand a]one "se1f~1nsurance" as a’ result of
discussions with state officials with prior experience with LLW disposal sites.’
They expressed the need to have tangible funds available from the licensee for

site closure, so the State as landowner would not be left financially respons1b1e.‘A

While not spec1f1ca]1y allowing its use on a generic basis in the rule, the

Commission will evaluate the use of f1nanc1a1 “tests proposed by llcensees ona.
case-by-case ba515 . i

Additiona] information regardlng crlteria by which acceptable short-term finan--j'?‘ S

cial assurances will be “judged by NRC_is provided in a draft Branch Technlcal

Position on Funding Arrangements for Closure and for Long-term Care of a LW
Disposal Site. . (Ref. 9) =~

) Requirements “for Long-Term F1nanc1a] Assurances .or Instxtutmona1 Contro]

Based on"a.review of the operating hlstory at existlng LLW disposal sites, the
staff finds that financial responsibility for active institutional control‘ .
should be established prior to issuance of the. disposal facility license.. A’ "~
review of the history of commercial low-level waste sites in this country 1nd1~ ’
cates, that’ there has been cont1nu1ng concern by the public and by regulatory -

authorities over long-term financial responsibility for low-level waste dtsposa1 fﬂ

sites. In addition to questions over the equity issues of who pays for active

institutional control over the site, the government and the public are concerned: .i

that funds be readily available for postoperattonal activities to ensure that
the public's health and safety are continually protected.

Flnanc1al assurances for active institutional control involve the ‘financing of -
any required activities at a lou-level .waste site after transfer of the dlsposal‘
facility. license to the site owner. These fundlng assurances would cover ‘sur- -

veillance, monitoring, and any. necessary ‘maintenance to ensure that the stability

and integrity of the site are maintained and that’there are no’ dlsruptlve human -

activities at the‘site for up to 100 years. ' The requirements do not cover-unan- ‘

ticipated contingencies that may occur at the site.’ Based ‘on”these considera-

for actlve 1nst1tut1onal control should be 1nc1uded in the final Part 81 regu]a-
tion. .

'}-A:reVIewﬂottthe various -financial-~assurance mechanisms commonii'usedmihithe o

_commercial law.area (see Section 9.3.3.of Volume 2 of the draft EIS) revealed
that few, if any, of these mechanisms are suitable for the long-term nature of

a long-term financial assurance mechanism. The extended time period (100 vears)
means that few financial institutions are willing or able to handle that type
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| \) of long-term fipancial assurance. There are, however, several other alternative
long-tern financial assurance mechanisms that can be used for active institu-
tional control at a disposal site. Several criteria were applied in reviewing
thé adequacy of alternative fimancial assurance mechanisms for active institu-
tional control. The staff considered that the most important consideration
for long-term financial. assurances was the extent to which they were able to
provide a guarantee that. the necessary funds would be produced by the respon-
sible parties. Another necessary consideration was the extent to which enabl-
ing authority existed to allow the Commission staff to require a specific
financial assurance mechanism. Several of the financial assurance’mechanisms
proposed by.various parties would require enabling legislation that is currently
lacking at the federal level. Financial assurance mechanisms reviewed by the
staff included a sinking fund funded by a surcharge recovered from disposal

facility customers, an LLW disposal "superfund," and a lease or a legally
binding arrangement. .

Conclusions

The staff has determined that al) low-level waste disposal site operators must
establish evidence of financial responsibility to provide for long-term care

. of the .site during the active institutional control period. _Fipancial responsi-

bitity for long-term care must be demonstrated prior to the issuance of the
facility license, .including costs for all required and necessary activities at

the site, including surveillance, monitoring, and required maintenance. . States .
regulating existing comtercial low-level waste disposal sites have traditionally

) required licensees to establish.sinking funds based on surcharges collected
from the disposal-facility customers, along with- leases between themselves and
the operator specifying financial responsibility for long-term care of the site.
The staff is aware of the benefits of requiring disposal operators to require
a surcharge on waste generators which is consequently depasited into a sinking
fund. and then invested. Such a cost recovery mechanism directly charges the
benefiting parties (i.e., the waste generators) with the costs of long-term
care. However, this approach cannet be required by the Commission, since the
Commission lacks the leqgal authority to: (a) require that a long-term care
fund be, established, and {b) require that the operator impose a surcharge on

.. .waste generators. This lack of authority has been raised before Congress .
several times. : : '

Since the Commission lacks the authority ta explicitly require that a surcharge

be impased and a sinking. fund be established, the staff considers that the next :

best regulatory alternative is to require that the operator be party to a bind-
ing arvangement such as a lease.between himself and the site's landowner which

establishes evidence of financial responsibility. (Current Commission regula-.

tions require the state or federal government to be the site landowner.) The
staff is aware of the, shortcomings of such an approach, but considers this the '

_most .viable regulatory alternative based on the current statutory autharity of
the Commission., Such regulatory requirements will help to ensure that the

licensee or the site owner is responsible for performing all required long-terﬁ'?

care activities that are necessary to protect the public health and safety and
. n.the enyironment. These requirements are set out in Section 61.63 of the final
7 Part eXIfrales TR o - 0 N ~ : S 0
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i \)he staff has included the costs for 100 years of active institutional control
into the cost of the reference facility as well as the aiternatives considered
in the EIS. The actual costs of long-term care, however, will vary depending
upon the level of active maintenance required under -varying disposal facility - -
conditions. Llong-term site stability will significantly reduce and possibly -
eliminate the need for any major maintenance and cost over the long term.

Additional information regarding the types of long-term financial assurances
that NRC staff would find acceptable is provided in a draft Branch Technical .
Position on Funding Arrangements for Closure ‘and for Long-Term Care of a LLW
Disposal Site.” (Ref. 9) : R ‘ N ;

Contingencies

One of the points raised by commenters on both the proposed Part 61 rule and
the draft EIS was that the proposed regulation failed to address financial
responsibility for unanticipated contingencies at a LLW disposal-site. One,:
group expressed concern that the regulations set the stage for a "tax-payer -
funded bail-out" of poorly-run disposal sites. They felt-the industry should
bear these costs, and that the regulations should be written to make this -
explicit. .. Another commenter noted.that the experience of.the.State of Kentucky .-
with Maxey Flats emphasized the importance of making contingency funds-avail- = ~*
able in the event that ‘serious problems occur. They felt this issue should be -
addressed in the rulemaking. ~One ‘State further noted that the rule failed to
mention who would be financially responsible if problems occur at the site that

' )cost more.than were budgeted on an'assumption of normal operation. These ques~ * = -
“tions cover such.a variety of different scenarios (i.e., Acts of God, licensee
negligence, etc.), that it is not possible 'to specifically respond to all. of
the potential contingencies. -However,' a general response to the overall issue .
of responsibility for contingercies at'a low-level waste disposal site is pos-
sible.” "These comments cover two different time periads: the post-closure -
periad, when the original licensee is still responsible at:!the site, .and the . - -
institutional control period, when the license has been transferred 'to the: -~ -
landowner of the site for a period of up to-one hundred years. 'In'the case of
the past-closure care period, the licensee would be responsible for all activi- -
ties .at. the site ‘found .necessary. by-the Commission to protect the public .health ..
.and safety. Financial responsibility for activities during the institutional :
control period are 'a matter to be worked out:between the site owner (i.e., the . -
State or Federal Gavernment) and the licensee in their lease or-other legally -
binding arrangement, and it is possible that if the site owner were a state,
they would work out an arrangement whereby the site operator would collect a
surcharge from waste gensrators for the institutional control period. The

rights and responsibilities of the state and the licensee would be determined
at such a time.

One issue is the question of who would assume responsibility for a disposal
site and its accompanying waste if it were to be closed prematurely by NRC due
to rule violation. In such a situation it is possible that insufficient funds
will have been collected for care of the site during the institutional control
«= - period.. Respopsibility for.a.site clpged.prematurely by the NRC would depend ...
- )on the situation.- "Additionally, closure would be a'last resort of the Commis-
sion, since "the agéncy "has othev authoritiss besides closure, such as civil™
penalties, to require licensee compliance. In the event it would become neces-
sary to close the site for health and safety reasons, the final rule provides

LT ot
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that the licensee contimies to be responsible until the license is terminated.
In the svent that the licensee’s financial condition deteriorated so that he
was unable.to maintain the site to protect the health and safety, then the
Comnission would probably require the site owner (either the State or Federal
government) to q;sume,responsibility at the site.

; , ,

Regardless of who assumed responsibility of a prematurely closed site, the
Part 61 rule requires that a licensee have available at all times during the
site Tife, sufficient financial guarantees to ensure that sufficient funds are
avaflable for site closure and decommissioning. These funds would be available
for propatly closing the site if the original licensee were unable to do so.

In addition, it is apparent that any technical steps taken (such as a stable
waste form or package} to enhance long-term site stability that will reduce
Tong-term institutiona) costs, and therefore reduce the amount of funds that
would have to be collected. .

Several commenters on the proposed rule and draft EIS believed that the rule
should resolve the -issue of financial responsibility for contingencies by °
requiring 1f{ability insurance or specific language that licensees would be
required to indemnify property owners. in case of off-site migration. Although
not proposed in the original.rule, the staff _evaluation of these public coa~
ments indicates there is a need for licensees to demonstrate evidence of finan-
cial responsibility for liability coverage for off-site bodily injury and prop-
erty damage.  The Commission thinks the public health and safety and the
environment will be protected from unanticipated contingencies by such a
requirement, as well-as assisting the States in e.tablishing disposal sites.
Four existing LLW disposal facilities currently carry this type of liability
coverage, and several other State and Federal agencies, including EPA have
imposed similar vequirements for hazardous and radiocactive waste disposal
facilities in order to protect the public health and safety and the environ-

- ment. However, at the present time, the Commission's only statutory framework

for establishing such a requirement is Section 170 of the Atomic Energy Act,

also known as the "Price-Anderson" Act. This type of coverage is designed to .-

caver “catastrophic events" primarily for nuclear reactor licensees, and the
Comnission feels this coverage would be in excess of the risk at a low-level
waste facility. Therefore, the Commissigp_has not established a third party
1iability requirement in this regulation. The Commission will strongly
encourage licensees to continue to carry third party liabflity fnsurance cover-
age through the conventional insurance market.

cats, __—.-\,n‘\-x.— .~ Q'_}‘-’ﬁf.";ﬂ’_r’_ -~ . oy - e s
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Chapter 6
UNMITIGATED IMPACTS OFAFINAL PART 61 RULE

[}
6.1 INTRODUCTION

The purpose of this chapter is to identify, evaluate, and quantify the effects
of the final rulemaking action: MNRC's promulgation of a comprehensive regula-
tion governing the management of low-level radioactive waste disposal (10 CFR
Part 61). The environmental consequences or impacts discussed are based on
the final rule as developed in previous chapters and do not include considera~
tion of impacts of alternative versions of the rule. The consequences dis-
gussed a;e incremental, in some cases, with respect to the current regulatory
ramework.

Both direct and indirect environmental impacts will occur as a result of the
final Part 61 rule. Direct impacts are discussed first in this chapter (Sec-
tion 6.2) and, although such: impacts are readily identified and evaluated,
they are significantly different than the impacts typically considered in an
EIS for a’'physical project such as a nuclear power plant or a fuel fabrication

~" facility. Because this final EIS is being prepared for a rulemaking action,

the direct effects of the action do not fall upon the physical and natural
environments, but rather upon those segments of the human environment whose

‘conduct of affairs will be affected by the change in regulatory requirements.

Among the directly affected groups considered in Section 6.2 are:
o Waste genérators and- processors;
o Waste transporters;
0 Waste di;posaI facility operators;
o  Federal agencies and the states; and
.0 The public.

Section 6.3 discusses the indirect impacts of the final Part 61 rule. In this
section the performance objectives and minimum technical requirements of the
rule are applied to four hypothetical disposal facility sites located on a
regional basis. Through this analysis, the residual or unmitigated impacts
are identified which will occur even with the application of the final Part 61
requirements. By applying these requirements to a reference facility design
and analyzing the benefits and residual impacts, the reader jis provided with
an estimate of the "real world" effects of the rule in terms that are more

reflective of a typical project-specific EIS.

6.2 ENVIRONMENTAL CONSEQUENCES OCCURRING DIRECTLY AS A RESULT OF THE
RT 61 RULE :

6.2.1 Impacts on Federal Agencies

A number of federal agencies have responsibilities relative to low-level waste

management. These agencies are: NRC, the Environmental Protection Agency
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(EPA), the Department of Energy (DOE), the Department of Transportat1on {DoT)
and the U.S. Geological Survey (USGS). The effects of the final Part 61 rule
on these agencies are discussed in the fo]lowtng subsect1ons

6.2. L1 Impacts on NRC

[P ,_»L'

In general terms, the chief Impact of the adoption of 10 CFR Part 61 on NRC .
would be to more clearly 'define to the staff the estadlished pO]ICies, 11cens1ng
procedures, and performance objectives governing LLW disposal. It would also
help ensure that LL¥W disposal facilities are treated unxform]y in terms: of
complylng wrth the above regulat1ons and procedures.

Adoption of the fipal Part 61 ru]e is not expected . to 51gn1ficant1y 1ncrease
'NRC's regulatory expenditures. ' Although the new requirements :should result in
some increased costs and effort, these probable jncreases in regulatory costs
wil' be offset by gains in NRC's administrative efficiency. The application
of a comprehensive set of regulations governing LLW will aid both potential
lceneoes, "the states, the public, and NRC by more clearly defining respective
responsrb111t1es. requirements analyses, and determinations. In particular,
NRC would have a uniform set of adm1n1strat1ve procedures and performance
requirements to apply in each instance. NRC would alsc have a set of clearly
enunciated technical’ performance requirements that would permlt more . effective

control ‘of the performance and operating procedures of commercial LLW drsposa1
faci11t1es A

6. 2 1.2 Impacts on EPA-

'nThe Environmenta1 Protect1on Agency (EPA) is. charged with the respons1b1]1ty
of protection and enhancement of environmental quality and it carries out its

mission through research,. monitoring, regulatory, and enforcement .functions.

An ‘important EPA role wmth regard to low-level radioactive.waste management. 1s

in the ‘establishment of generally app]icab]e environmental standards for waste

: dlsposal The Agency does not 11cense radioactive waste’ disposa] fac1l1t1es.

At the present time, the overa]l env1ronmental standards for waste disposal

are in the deve]opment process. The fact that EPA's standards in this field

are not currently established required NRC to make a choice with regard to  ~-.
development of the Part 61 rule: proceed with rulemaking based on interim
standards developed by NRC and coordlnated with EPA, or suspend ru]emaking -

until the EPA standards are formulated NRC chose the former.course of
action '

In proceeding, NRC consu]ted wlth EPA on the performance objectives, m1n1mum
technical criteria, and other aspects of the rule. .EPA comments on, the draft

Part 61 rule were considered and for the most part, 1ncorporated into the final
Part 61 rule. In addition, through their comments on'the draft Part. 61 rule

EPA indicated that NRC's se]ect1on far the performance objective for long-term--- - -
" environmental releases -was within the range of values that EPA expects to con-
sider as part of their work to establisy overall environmental standards for’

waste disposal. As a result of this coo~dinated effort, the technical criteria

- established~in this 'statement-and the ru e itself will not impact .the ongoing - ano
...program .of. that agency for establishing 1 verall envtronment standards for waste
disposal. Rather. the NRC rulemaking ef.ort may in fact advance EPA's efforts’

in this regard.
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6.2.1.3 Impacts on DOE

The Department of Energy (DOE) is responsible for managing disposal of low-
level radicactive waste generated by government operations and for conducting
rasearch into various aspects of radioactive waste disposal. Disposal of LL¥
by DOE is exedpted from NRC licensing authority and would remain so under th-
final Part 61'rule. Therefore, DOE's LLW disposal operations would be
unaffected by the rule and could not come under its purview without an amend-
ment to the Energy Reorganization Act of 1974.

One impact of the Part 61 rule on DOE would occur if DOE resumed using com-
mercial disposal facilities for disposal of DOE LLW. Under this situation DOE
would have to ensure that its waste conformed to applicable parts of the: new.
rule. In addition, the Part 61 rule will help to provide additional specific

guidance to DOE's programs of technology development and assistance to states
in establishing new sites.

6.2.1.4 Impacts on DOT

Transportation of radioactive materials in the United States is jointly requ-
lated by the Department of Transportation (DOT) and NRC. ODOT regulates all
radioactive materfals. in interstate commerce while NRC. requlates the trans- .
portation of byproduct, source, and special nuclear material. The agencies
continue to work clasely in establishing standards and regulating packaging
and other aspects of radioactive materfal transport. NRC's existing regula-
tions for transport reflect the requirements of DOT and the situation will
rematn the same under the final Part 61 rule. The minimum requirements for
waste form and packaging under the proposed rule are in compiiance with exist-
ing DOT and NRC regulations and thus will not impact the regulatory program of
DOT. The stability waste form requirements for higher activity wastes will
help improve transportation safety as a byproduct, as will the minimum waste
form requirements intended to improve operational safety at the disposal .
“facility. Finally, the requirements for the manifesting system established in
the final paragraph 20.311 are compatible with the common manifest system for
hazardous wastes currently being developed by EPA and DOT.

6.2.2 Impacts on the States R L . i

Promulgation by NRC of the final Part 61 regulation will have impacts on the
states in addition to these realized by industry and federal agencies. These
fmpacts will primarily affect those states which have entered into agreements

with NRC for regulation of certain radioactive materials--j.e., the Agreement
States. ' )

Under pravisions of the Atomic Energy Act, the states and NRC maintain compati-

ble programs, which include specific rules and regulations. The promulgation
of 10 CFR Part 61 would mean..that.the Agreement States would have to modify !

" their regulations to include provisions compatible with the new NRC regulation.

This process of modification would involve, at a minimum, the following steps:

.. 0._. Preparation pf draft regulatjons to reflect the requirements of the = -
Tctpart 6L rule; T R




) o Review and approva1 of proposed regu]atlons by NRC; and

o Pub11c review and formal. 1ncorporatlon 1nto state code.
!

In preparation of this final EIS, NRC has not attempted.to guantify the actual
costs which would be fncurred by the Agreement States in modification of their
programs.. In part, this is because the periodic .updating and modification of
Agreement State rules and regulations to maintain a program compatible with
NRC regulations is part of the normal functioning of the Agreement State pro-
gram. Moreover, the Agreement State programs vary from state to state and the

costs to one state-to assure conpat1bi11ty may not necessarily ref1ect the
costs- to another state. . - _ .

Another possible source of costs to the states 1s the addltional requirenents

set out by Part 61.which will need to be enforced.: However, many of these -
addit{onal requireaents will help-ensure that future costs over the’ long tera
due to maintenance of a disposal’ faci]ity are mtnimized

6.2.3 Impacts on the Public

"Promulgation af -the final Part 61 rule'by NRC will impact.the public most '~
significantly. The purpase of the rule is to provide  improved safeguards for
.protection of public:health and safety and the environnent, but despite these
improvements, the technology of waste disposal is not risk-free. Whatever
') risks remain in the presence of the operative rule will be borne by the: puiic,
- : as will the .ultimate costs of implementing the rule.: In the following para-~
. graphs, the beneficial as well as the adverse inpacts of ioplement1ng the
.- Part 61 rule are considered R : . :

-6.2.3.1 Beneficial Impacts . o : - = -

- The requirements of the Part 61 regulation are expected to yesult in beneficial
impacts to the public in three major. areas. First, the implementation and -
enforcement of performance objectives and uniform minimum technical require-
ments will improve the performance of future LLW disposal facilities and. there-
by reduce the hazards of -LLW.disposal to public health and safety iand environ-
mental quality. Although the benefits of the rule's requirements may not be’
immediately apparent, the staff believes that in the.long term these require-
ments will improve the stabi11ty of both the waste form and the disposal.
facility and will lessen the potential for, radionuctide migration into the
environment and the need for active long-term maintenance of the facility.

Second, the requirements of the Part 61 rule should assure that:inear-surface
disposal remains a safe viable option for the dxsposal -of LLW. Therefore, the
public can be assured of the continued availaballty of goods and services whose

“provision results in generation of LLW. ; Among “these:goods.and services-are =~ =~ 7

electricity from nuclear power plants, med1ca1 diagnostic aids based on nuclear
‘technology, research into causes and cures of debilitating diseases such as
cancer, and research research into. new appllcations of nuclear technology

~ rnphwn‘_{u M—_n e .n“" . 4,.\ O ,.,: ,‘.‘“...‘-. o ,',"

! Final]y. the Pat&-ﬁl rule. prgyxdes_publjc _benefits in. ene form of more_ explzcit
provisions for participation in the licensing process for future LL¥ disposal



facilities. Licensing requirements and procedures have heretofore been frag~
mented and somewhat difficult for- interested citizens to fathom. These proce-
dures- are consolidated in rule, and expanded provisions for participation by
state and tribal governments are set out under Subpart F of the ru]e

6 2 3.2 Adverse Impacts

The final Part 61 rule will result in benefits to the public. "However, the
staff does not expact that implementation of .the rule will be without adverse
public impacts. Three primary fmpacts are expected to- occur.

The first of these impacts will be residual environmental and human health
hazards resulting from LLW disposdl. Despite the provisions of the Part 61
rule, the variables and pracesses involved in LLW disposal are sufficiently
complex that unmitigated impacts cannot be avoided. These may include occupa-
tional exposures, migration of radionuclides;. and subsequent offsite exposures.
(Section 6.3 .discusses these unmitigated impacts in more detail.) It should-
be noted, however, that these impacts are not’ impacts caused by the rule, but

rather impacts which are considered beyond the capability of the rule to eli-
minate entirely.

Achieving reductions. in impacts from LLW disposal will not be without costs in
an economic sense. Implementing the requirements of the Part 61 rule‘wi]]
fnvolve costs to the:disposal facility operators, waste:transporters, and waste
generators. These casts, of course, will be- passed on to the public 'in the
form of increased prices for goods and servicés whose provision jnvolves: the:
generation of LLW. 1It.is not expected that the passing on of these costs will
create-an incremental change to the consumer, but rather will appear along with
many other costs of doing business in aggregate price increases. These antici-
pated increased costs c¢an also be balanced agafnst the likely costs, which would
be significantly higher, that could result without the promulgation of a uniform

series of criteria for waste disposal. The current lack of such a uniform series
of criterfa for waste disposal is believed by many to significantly contribute
to the current shartage of disposal capac1ty

Finally, implementation and enforcement of the provisions of the Part €1 rule
will require the-allocation of fedsral: and state resources during the opera-
tional and postoperational periods of a LLW disposal facility. . To the extent
that these public resources are allocated to regulation of LLW disposa}.ithey
are unavailahle for other purposes. Conversely, to the extent that the public
incurs this cost, it reduces (within 1imits) the costs of LiW dispasal in terms
of human health hazards and environmental impacts.

6.3 -ENVIRONMENTAL CONSEQUENCES OCCURRING INDIRECTLY AS A RESULT OF THE
: FINAL PART 61 RULE

" "This “$ection discusses the indxrect impacts of the final Part 61 regulatlon
To estimate these’ 1mpactsl the performance objectives and minimal technical
criteria established in the final rule are applied to four reference disposal
facilities-assumed to'be constructed on four hypothetical regional sites.

"' “Through this analysis, the residual’ or Unmitigated impacts that could occur”

-even-with-the-application of -the-Part-61-requirements-are-addressed: - -——
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This_section provides a description

This section is divided into four:subsections as follows. Section 6.3.1 pro-
vides a very brief summary of the assumed regional sites, while a description
of the disposal facilities assumed to be constructed at each regional site is
provided in Section 6.3.2. The waste form and packaging options assumed for
the regional.case study analysis are also summarized in Section 6.3.2. Sec-
tion 6.3.3 presents the results of the analysis in terms of radiological
impacts and costs. Section 6.3.4 presents a discussion of other impact
measures such as air quality, land use, and incremental energy use.

6.3.1 Hypothetical Regional Sites.

This section presents a very brief review of the four hypothetical regional
sites assumed in this EIS. For the purposes of this final EIS, the contermi-
nous U.S. has been divided into four regions having boundaries based upon the
existing five NRC regions (see Figure 4.1). These are referred to.in this EIS
as the northeast region (NRC Region 1), the southeast region {(NRC Region I11),
the midwest ‘region (NRC Regfon II1), and the western region (a combination of
NRC Regions IV and V). Each region is projected to generate.from 600,000 to
1,000,000 m3 of LLW between the years 1980 and 2000. (These-volumes are given
prior to further waste processing such as compaction.) A disposal facility is
assumed to be located at a hypothetical site within each region. The western
regional site is.meant to be representative of the southwestern portion of the

region, and is usually termed the southwest site in this EIS.

Each site has been developed from a number of sources and js meant to be con-

sistent with: (a) the basic disposal facility siting considerations set forth
in the final Part 61 rule, (b) the generic environmental characteristics within
that region. The regional sites are intended to be representative of reasonabie
realistic sites--i.e., sites that could be licensed under the Part 61 rule--but
are not intended to represent the "hest" sites that could be located within

the regions. Although the regional sites are meant to be typical .of the
environmental characteristics within the regions, the sites are not meant to
describe any existing or potentially planned disposal facility, or-any specific
location within a particular region.

A detailed description of the reﬁional sites-is profided in Appendices E and-J . ...
of the draft EIS. Briefly, however, the northeast, southeast,.and midwest sites

are located in humid environments: The soils of the northeast site are quite
imperneable while the soils of the southeast and midwest sites are moderately
permeable. The southwest cite is located in a semi-arid environment and has
permeable soils.

A short summary of most of the principal site environmental properties used in
the analyses is included as Table 6.1. Table 6.2 contains a summary of the
(dimensionless) retardation coefficients assumed for the soils in the vicinity
of the regional sites, while Table 6.3 contains a summary of the assumed popu-
lation distributions. : L

6.3.2 Assumed Regional Disposal Facility Designs and Waste Source Term -

vides 3 n of_the disposal fatilities assumed to be
situated at the four regional sites, as well as the wastes which are assumed
to be disposed in the facilities. The disposal facilities and waste farms
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Table 6.1 Summary of Regional Disposal Facility
' ~ Site Environmental Properties

. to regional fatility-(miles) X

; *  Regional Sites
Environmental property » NE - SE M SW
Mean average temperature 8°C 17°C  11°¢C 149¢

°C (°F) (46°F) - (63°F) (51°F) (57°F)
Average wihd speed 16.6 13 17 25
km/hy - '
Average annuﬁl precipitation 1,034 1,168 777 485
mm (in) (41) (46) (30.5) (19)
Average annual natural percolation 74 180 50 1l
(PERC) into groundwater system (2.9) (7.1) (2.0) (.04)
m (in) o .
Precipitation-évaporatibn (PE) index 136 91 93 21
of site vicinity -
Average silt context of site 65 50 - 85 65
soils (%) _ ~
" Average cation exchange 15 10 12 5
capacity (meq/100g) . :
Groundwater travel time (yrs)
Waste to:
0 Water table 50 10 23 277
o Site boundary -~ - 200 & 32 130 - 280
o Population well . 2,500 400 2,100 580 -
0 Surface water body 5,000 800 3,800 880
Distance (m)
Waste to:
0 Water table 4 5 4 84
o  Site boundary 30 30 30 - 30
-0 Population well - - -500- ---500 - --1,250 3,000
0 Surface water bady 1,000 1,000 2,500 6,000
Average transportation distance 300 ° 400 600 1,000

1o




Table 6.2 Retardation Coefficients
Assumed for Regional
Disposal.Facility Sites

A Reg{onal Site

SW

- Tsotope .. SE- W :
H-3 1 1 1 3
C-14 10 10 10 10
Fe-55 5,400 2,640 2,640 1,290
Ni-59 3,600 1,750 1,790 860

- Ri-63 -~ 3,600 1,750 . 1,750 ‘860

:Co-60 3 600 . .1,750 1,750 860

. -5r~90 73 . - 3b - 36 . ‘18

-Nb~94 10 000 . 4,650 4,640 2,150

-~ Tc-99 5 . Y O 3
I-129 5 - X 4 - 3
-Cs-135 720 . 350 350 - 173
Cs~137 - 7,200 .350 350 173
U-235 7,200 .. 3,520 .3,520 1,720
U-238 . 7,200 .- 3,520 3.520 1,720.
Np-237 2,500 1,206 1,200 600

- Pu-238 7,200 3,520 -3,520 1,720
Pu-239/240 7,200 -.3,520‘ 3,520 : 1,720

" Pu-241 7,200 - 3,520 3,520 - 1,720

.- Pu-242 .- 7,200 3,520 3,520 ‘1,720

-~ Am=-241 -, 2,500 1,200 - 1,200 600
Am-243 . 2,500 1,200 1,200 - 600"

“Cm-243 . 2,500 - 1,200 1,200 600 -
Cm-244 2,500 1,200 1,200 600

o

.-Table 6.3 Population, Dlstrlbut\ons for the “-_
Regional DISpOS&] Fac111ty Sites

Distance . . T . S
From’ Facilwty Northeast Southeast Midwest : Southwest ..
0-5 miles . 3,400 . -2,000 -: .. 3,100 .- 60 -
. 5=10 miles 20,500 - 8,100 . = 5,000 180 -
-10-20 miles - _ 73,600 : 36,000 27,900 . 3,500
20-30 mwiles 121,600 125, 000~ ' 104 ,200 9, 100.-
30-40 miles 556,600 203,400 121,900 4,900
,012,800 -104,900 359,100

40-50 miles - -1

'-.:\ ]

-

27;200
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described are intended to praovide an example of potential impacts associated
- with disposal of waste according to. the minimum requirements of the final
Part 61 regulation.' -These should not be interpreted as representing the best
or the only designs or waste forms which could be implemented in complfance
with the rule. There may be a number of ways in which the Part 61 requirements
may be met fér a specific disposal facility, and compliance with the Part 61
rule, as well as measures which-may be implemented to reduce potential impacts
to levels as low as reasopably achievable, would he evaluated on a case-by-case
_basis. The examples, rather, are intended to-illustrate an upper bound range
of impacts from implementation of the rule, with the expectation that actual

impacts from implementation of the rule at existing or future disposal facili-
ties would be less, :

Assumed Faci]iﬁy Designs

"The design assumptiaons for the four régional disposal facilities are sum-
marvized in Table 6.4, As shown, the assumed design cases all involve dispasal
in "regular" shallow land burial disposal cells. A1l disposal cells for the
four regionat sites are assumed to be constructed to depths of 8 meters below
.the earth's surface. This introduces an additional conservatism regarding
intruder and erosional impacts calculated for the southwest site, sfnce the
great depth to the water table at this site would allow-construction to much
greater depth than:at the other three sites. All cases assume segregated dis-
‘posal of waste streams containing organic chemicals as well as unstable Class A
waste streams. Layering is:used for Class C waste.

The principal differences among the four cases lies in the methods to limit
contact of water with disposed waste and to minimize:long-term maintenance
requirements, For the three humid'sites (northeast, southeast, and midwest),
a moisture barrier in the form of a thick clay cap is installed and compacted
us. - standard construction techniques. Variations in the effectiveness of
the clay caps placed over the disposal cells containing unstable waste streams

are considered for the northeast, southeast, and midwest regional disposal
facilities. . ‘

In the southwest site, there is assumed to be considerably less concern
regarding ground-water migration due to the extreme depth of the water table
dnd the semiarid climate. In this.case, the standard "thin" cap is assumed to
be installed. Similar to the hunid sites, however, the disposed waste, back-
fill, and cap are assumed to be compacted using improved methods {e.g., a
vibratory compactor). This helps to reduce voids within the disposal cell and

therefore reduces the potential for settling and further reduces ‘potential
long-term maintenance costs.

R ad

At the three humid disposal. facility sites, an imported permeable (sand or
gravel) backfill is assumed to be used to reduce the contact: time of percolating
water. At the southwest site, the originally excavated material from the site
71§ 'used "as backfilT.

All regional facilities ére assumed to be operated for 20 years, followed by a
two-year closure period and a five-year observation_period prior to license

PPN Aty

-7 - términation and transfer of site cortrol to the site owner. '
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Table 6.4 Design Assumptions for Reglonal
Dtsposa] Facilltaes

- ‘Northeast

o

‘Regular SLB trench ,
“Use of a thick clay ‘cap -
-+ Compaction using improved methods
' Segregation of wastes containing organ1c chemlcals
- Segregation of unstable Class A waste '
‘Random disposal of waste - :
Use of a permeable backfill '
Layering used for dispesal of Class C waste
Humid s1te ‘having low permeable sow]s ‘

cococoBvoo0O0

- Southeast -
S Regu]ar SLBftrench 4 .
Use of a thick clay cap
Compaction using improved methods o
Segregation of wastes contzining organic chemxca]s”
Segregation of unstable Class A waste
- ‘Random disposal of waste '
. Use of a permeable backfill =
“Layering used for disposal of: Class' € waste
Humid site having moderately-permeable 'soils

‘Midwest - - T

©coo0000000 -

‘Regular SiB trench

Use of a thick clay cap

Compact1on using improved methods

Segregat1on ‘of wastes containing organic chemlcals

ASegregat1on of unstable Class A '

Random ‘disposal of waste " -

Use of a sand backfill ,

Layering used for ‘disnosal of Class C waste
“"Humi¢ site hav1ng mouerate]y permeabIe son]s N

cocoo0o00O0O0D .

Soutﬁwest )

Regular SLB trench

Use of a "standard". cap

Compact1on using improved methods

Segregation of wastes containing organic chemicals
- Segregation of unstable Class A waste

Random dispasal of waste

Backfill with originally excavated soils , o
Layering ‘'used’ for disposal ‘of Class-C wdaste =~ T
Semiarid-site-having-permeable seoils . o -

cdooocoooo

o
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Assumed Waste Forms

In the analysis, all Class B:and C.waste streams are assumed to be stabilized.
A number of techniques may be potentially used to achieve waste stability,
ranging from Solidification to improved waste packaging. NRC staff expects
that less expensive techniques will be genera]]y preferred by most licensees.
For this analysis, waste stabilizatjon is assumed to be for the most part
carried out through use of high integrity containers,. and relatively smaller
volumes aie assumed to be solidified using a binder such as, cement or vinyl
ester styrene. In making this assumption, it should be emphasized that NRC
staff is in no way attempting to judge the relative merits or de merits of a
particular waste stabilization technique. Rather. an attempt is made to
represent one method by which licensees generating Class B and C wastes could
use to comply with the stabilization requirement. 5

In the analysis, all waste streams are tested for acceptability into the three
disposal classes, and those waste streams (other than concentrated liquids which
are solidifed) whlch must be stabilized are assumed to be stabilized using high
integrity containers. Some waste streams or portions of waste streams (e.g.,
portions of light water reactor process waste streams) may exceed-the Part 61
concentration 1imits for near surface dispasal. These waste streams are then
assumad to be stabilized through solidification and the resulting concentrations
again tested against the Part 61 ‘concentration 1imits. Since solidification
results, compared to internment in high integrity containers, in a net waste
volume increase, additional portions of waste streams may be determined to be
acceptable. This results in nearly 90% of the Class B and C waste streams being
stabilized through use of high integrity containers. The remaining 10% are
either already stable due to waste form or are solidified.

These potential waste stabilization techniques are assumed to be applied in

the analysis to all four regional disposal facilities generally without con-
sideration of possible additional waste form requirements that could be imple-
mented at a particular site. An example requirement would be the prohibition
of certain types of organic chemicals at a particular humid site. These and
ather potential. additional requirements are conservative]y (in terms of ground-
water impacts) ignored in the analysis. (An exception to thlS discussed below,
concerns some variations on the northeast site case: )

In the analysis, the volumes of waste projected to be generated in each region
over a 20-year period are processed and delivered to the disposal facility.
Compressible waste streams are compacted prior to disposal. This.results in a
range in projected waste volumes (in m3) for each region as follows:

Northeast  Southeast Midwest  Southwest

Prior to Waste 1.01E+6 1. 10E46 7.74E45  7.48E+5

Processing

i— . After Waste -7 B.GBE+S N 7.45E+5 .. 5. 13E+H  5,05E¢5 i
.Processing e e e e e .
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In the forthcoming analysis some smaIl vo]umes of wastes from each region will
be classifled as being unacceptable for near surface disposal.

6.3.3 Results, of the Regional Analysis

This section’ presents a discussion of the indirect unmitigated impacts’ of imple-
mentation of the Part 61 rule based on analysis of the above regional cases.

The section is divided 'into subsections as follows: = 6.3.3.1, long-term radio-
log”cal impacts; 6.3.3.2, short-term’ radlological impacts, 6.3.3.3, costs;

6.3. 3.}, add*tional cons1dera‘1ons, -and 6.3.3.5, other impacts (including non-
quantifiible impacts such as impacts to biota and CU1tL al resources). Quanti-
fishle impact measures ‘are summarized on Tab’e 6.5.

6.3.3.1 Lnng-Term‘Radio]ogical Impacts

Long-term radiological impacts for the regional case study as summarized in
Table 6.5 include potential individual and population intruder 1mpacts. )
erosional impacts, and groundwater impacts. Individual inadvertent intruder °
impacts are calculated for two scenarjos for two time periods (100 and 500
years) following transfer of the disposal facility to the site owner, and for:
three organs: whole body, bone and thyroid. The.intruder-construction .-
scenario consists of a scenario in which persons are assumed to construct a
house on the ‘disposal facility. The intruder-agriculture scenario assumés
that an individual or group of individuals live in the housé thus constructed.
and consume vegetables grown in a small onsite garden.

As shown, the VTimiting individual inadvertent intruder impacts appear to be to

“the bone. ‘In the analysis, volume-weighted intruder impacts for the northeast,

southeast, cand midwest sites run at a few hundred millirem/yr at 100 years and
from 10 to 20 millivem at 500 years. These impacts calculated at 500 years
vould be further reduced if credit were taken at 500 years for the protect1on
provided by the layered stable waste streams.

The h\ghest individual intruder exposures are estimated to occur at the south-
west site. These potential exposures.are on the order of 170 mrem ta the bone

at 500 years, although such exposures®are-still about:a third of the 500 milii- .
.rem limit used to formulate the waste classification tables. ' This increased

exposure is due to the increased silt content of the site soils as well as the
increased wind speed relative to the other three sites. The indicated impacts
are believed to be conservative, however, and possibly avercanservative, since
the great depth to the water table allows disposal at much greater depths than
the other three sites. This means that there is even less chance for Class C
and other wastes to be contacted after 500 years. _-In addition, no credit is
taken in the calculations for improved waste forms to reduce airborne disper-
sion or plant root uptake, ar for waste to be ‘i. a recognizable form (as some-
thing other than dirt) after 500 years. . This is very-conservative for the
southwest site since the semiarid nature of the environment would tend to reduce
the rate of decomposxtlon relative to ‘the other three buried sites.

The populatlon lntruder 1mpacts are gpyepuas lmpacts to offsxte 1nd1v1duals
and populations that could result from 1ntru510n at thé disposal fac111ty.

“Twe' such Tadiological” “impactsTare ‘calculateds " watérborne and dirborie.  Both~

waterborne and airborne impacts are calcu]ated at 100 years following transfer
of the site license to the site owner. One involves potential exposures to an

6-i2 -
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: Table 6.5 Summary of Quantifiable Impact Measures for Regional Analysis

NE Site - SE Site M Site :
: low perc.  high perc. low perc. high perc. low perc. high perc. SN site
1. Long-Term Individual |
EXposures (mrem/yr): -
lntruder-construction :
°1100 yrs - Body 1.82E+2% 1.97E+2 2.24E+2 1.27E+2
: . Bone 1.83E+2 2.01E+2 2.28E+2 1.67E+2
Thyroid - 1.82E+2 1.97€+2 2. 24E42 1. 24E+2
@ :500 yrs - Body 2.39E+0 3.36E+0 3.68E+) 1.45E+1
. Bone 7. 92E+0 1.85E+1 2.16E+1 1.71E+2
. Thyroid 2. 15E+0 2.66E+0 2.91E+0 6.76E+0
Intruder~agr1culture . . '
° 100 yrs - " Body 1.95E+2 2.18E+2 2.49E+2 1,38E+2
: Bone 2.01E+2 2.23E+2 2.56E+2 1.46E+2
Thyroid 1.94E+2 2.17E+2 2.47€+2 1.37E+2
e 500;yr5 - Body 2.87E+0 3.32E+0 3.53E+0 6.03E+D
P Bone 8:19E+0 1.01E+1 1.04E+1 2.07E+1
Thyroid 8.58E+0 9.87E+0 1.03E+1 9.96E+H)
I%tiuder well
°§Bb¢y 7.58€-3 - 9,69E-3 1.276-2 -~ 3.28E-2 7.93E-3 - 1.04E-2 3.06E-1
© Bone . 7.63E-3 - 1.33E-2 3.15e-2 - 1.04E-1 9.83E~3 - 1.79E-3 2.03E-2
e Thyroid 4.73E+0 - 5.49E+0 5.02e+0 - 9.38E+0 4.66E+0 -~ 5.37E+D 7.83E-1
Boundary well ' )
°'Bbﬁy 6.78€-3 - 8.57E-3 2.61E-2 5.59E-2 7.80E-3 - 1.04E-2 3.84E-3
2 Bone 6.44E-3 - 1.25E-2 3.13E-2 1.04E-1 9.65E-3 =~ 1.75E-2 1.42E-2
4.29€+0, ~ 4.976+0 5.02E+0 9.38E+0 4.66E+0 - S5.33E+0

¢ Thyraid

7.82E-1

e
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Table 6.5 Summary of Quan_tif iablé Impaqt Weasures fér Regiona’( Ana_]ysis (Continue_c{) N -

I NE Site - | SE Site M Site o
o o Jow perc.. high perc.  low perc. .ngh perc. Tow pere. . .high perc. W site
poplilation well ' .
© Bbdy! ’ #x 3.446-3 - 8.40E-3 x .~ 1:48E-4
2 'Bonel - *% 7.06€-3 - 2.31E-2 xx 5,46E-4
° Thyrovd e 1.59E+0 - 2.96E+0 e 3.01E-2
Surface water: . '
° Sody, . . % 1.50E-4 - 3.76E-4 ax XXX
© Bone. P *% 2.90E-4 - 1.02E-3 X AKX
° Thyrpid . . .. xx 7.23e-2 - 1.35E-1 *x el
[I. Other Long-Term EXposures
Erosion impacts . L - .
“ Waterbarne releases (mrem/yr) -
Body - , 8.77E-2 9,94E-2 - -8.01E-2 #
Bone L - 7.30E-1 _ 8.82E-1 - 6.B4E-1 #
Thyrmd - 8.43E-1 - 1.05E+0 ° 8.17E-1 #
° Airborne releases (man-mrem/yr)
BOd}' ‘ 1.97€+1 9.92E+0 7.05E+0 5.81E-1
Bone 3.88E+2 1.96E+2 . 1.38E+2 9, 88E+0
Tnyrmd 1'.5575%2 6.82_&1 ' ;5,‘8.1E+1 ‘2.1..9E+0
0ffsite releases from intrusion = o -
° Waterborne (mrem/yr) L o :
Body 1.2BE-2 1.14E-2 2.73E-2 ¥
Bone : 2.80E-2 2.25E-2 2.73E-2 #
Thyrmd . 4.83E~4 4.68E~4 6.11E-4 #
° Airborne (man-mrem/yr) .
Body 7.32E-1 2.40E-1  2.85E-1  1.57E-2
Bone -5.92E+Q - - 2.49E+0 - . 2.52E+0 - 1.72E-1
Thyroid 2.30E-1 - 9,32E-2 4.40E-3

© L20E-1
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Table 6.5 Summary of Quantifiable Impact Measures for Regional Analysis (Continued)

4 NE Site SE Site MW Site
v . -
v Tow perc. high perc. Tow perc. high perc. low perc. high perc. SW site
111 Shdrt:?erm Whole Body -
Exposﬁres (man-mrem over 20 yrs):
IR
Occ atlonal
o Process by waste : -
generator## +1. 70E+5 +2.40E+5 +1.70E+5 +1.50E+S
® Process by. regional
process center 1.81E+5 7.25E+4 1.08E+5 9.13E+4
® Waste transport 4.70E+6 5.91E+6 4.26E+6 - 4,4BE+6
° Waste disposal 2.06E+6 2.58E+46 . 1.73E+6 1.66E+6
To population
° Process by waste
generator## +1,26E+2 +1.51E+2 +1.23E+2 +5,83E+1
© Pfocess by: regional
process center 0, - 0. 0. 0.
® waste transport 3.79E+5 5.86E+5 6.07E+5 1.07E+6
[V. Costs ( total $ over 20 yrs): :
Wastergenération and transport
o process by waste : g
 generator##' +2,20E+7 +2,90E+7 +2,10E+7 +1,60E+7
® Procéss by regional '
process center 5.29E+7 2.10E+7 - 3.14E+7 2.66E+7
® Waste, transport 1.22E+8 2.04E+8 2.01E+8 3.05E+8
Waste disposal . :
© Desigp & op. 3.51E+8 3.54E+8 3.42E+8 3.29E+8
e Pnstgperational
Closure . 3.87E+6 3.87E+6 - 3.87E+6 3.87E+6
Obs| & maint. 1.13E+6 =  1.42E+6 1,14e+6 - 1. 43E+6 1.11E+6 = 1.39E+6 5.86E+5
Inst. Control 1.57E+7 - - 3.86E+? 1.576+7 - - 3.06E+7 I.54E+7 - 2.96E+7 9.32E+6
Total post op. 2.07E+7.- ' 4.3BE+7 2.07E+7 - 3.59E+7 2.04E+7 -  3.49E+7 1.38E+7
° Total disp. cost 3.72E+8 -  3.95E+8 3,756+8 ~  3.90E+8 3.62E48 ~  3.77E+8 3.43E+8
5.70E+2 - 5.036+2 - 5.24E+2 7.34E42 6.79E+2

- 6,06E+2

7.06E+2 -

k

° Unlt gost ($/m3)

y
v
1

[
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o Table 6.5 Sumsary of Quantifiable Impact Measures for Regional Analysis (Continued)

1 .
23 5%. .

NE Site . L - sESites . . WSite

‘ low perc.. ,hiﬁﬁ perc. 'Tai.percﬁ,‘;high,perc.“ low perc. high perc.: '§W's1te
V. Waste Volume (m3): T . i T o ' E .
Volume acceptable. ‘ T . : S
T"tlass A unstable 4.25E45 - . 4.72E+5 _ o 31285 - 3.25B45
®.Class ‘A stable 1.56E+5 . T 1.73E4S ; 1.27E+5 "1.2BE+5
°Class B o 6.76E+44 - : 6.70E+4. : 5.33E44 - 3.26E+4
9;cliss c . 3, 26E+3 S 4.34E42 : 2.97E+3 . 2.18E+3
.9 .Total volume - ) L
acceptable . I 6.52E+5 - : 7.17E+5 4.95E+5 - 4.88E+5
Vdlume not acceptable ~ -~ 1.69E+4 . 2.80E44 1.82E44 L.67EH4

*The inotation 1.82E+2 means 1.82x10%; "

*%ie5g.than 1.x10 © millirem/year. = 7 .7 T R - LT

x**Impacts.at ‘the surface water body are not given for the southwest site due o the internittent nature of-the
nearest stream to the site and the extreme depth to groundwater at the site. . S e e
#Impécﬂ%?due to waterborne releases from human intrusion and erosion are not giver ar the southwest site due.
to the.'sémiarid environmental conditions and the .intermittent nature:of the nearesi <treas to the site, :
#7In this EIS, population exposures duk to waste processing by waste generators, occupaiiunal exposures dug to-
waste 'processing by waste generators, and costs due to-waste processing by waste generators are presented as.
impacts agd costs in addition to those associated with a no-actiou case (i.e., continuance of current disposal

practices): - o . ‘ oo s ) : '

ST
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individual resulting from precipitating water washing exposed contaminated soil
down to a nearby surface stream. Contaminated water §s then assumed to be used

by an individual (i.e., comsuption, watering crops and livestock, and so forth).

As "shown, such offsite waterborne impacts for the three humid sites are very
Tow; the highest calculated igpacts are on the order of 0.03 mrem/yr to the -
bone. Such waterborne impacts are not given for the southwest site. This is
due to the semiarid nature of the site and also because the nearest "stream"

to the site is ephemeral, and only contains water during periods of
precipitation.

The other radiological impact calcu]ated results from airborne d1spersion of
the exposed waste/soil mixture to the surrounding environment. - Impacts are

calculated as total impacts (in man-millrem) to the projected population out
to a 50-mile radius.

Opposite to the impacts calculated to,the potential inadvertent individual
intruder, the.intruder airborne population impacts at the southwest site run
at better than an order of magnitude less than those calculated for the dgther
three sftes. This is principally due to the low population density in the
environs of the southwest site. -

In the same manner, potential erosional impacts are calculated as impacts to
the surrounding population for airborne releases and as impacts to an indivi-
dual for waterborne releases. These are calculated at a time period equal to

2,000 years following facility closure for'the 3 humid sites and at 1,000 years

following facility closure for the southwest site. In addition, the entire

disposal facility is assumed to-be affected. (A1l of the disposal cell covers -

dare assumed to be removed by the eros{onal forces.) {t {is worth emphasizing
that disposal facilities would be sitr~d, desfgned, and operated under the

Part 61 regulation so that erosional problems would be avoided. Thus, the cal--

culated erosional impacts: represent a rather improbable upper bound of paten-
tial impacts

At any rate, compared to the offsite exposures calculated from intrusioh,
erosion impacts exhibit a reversal. Waterborne impacts are much greater than
those calculated from intrusion while airborne impacts are significantly less.
Apparently, the ltong lived nuclides remainfng in the disposal facility are more

of an ingestion hazard (e.g., C~14, [-129) than an inhalation hazard (e.g.,
Pu-239).

Potential impacts from groundwater migration are listed for three different
organs (whole body, bone, and thyroid) for four differsnt biota access loca-
tions (see Table 6.1). These include:

1. A well (intruder well) located on the disposal facility and poten-
tially used by an inadvertent intruder following the end of the
100-year institutional control period;

2. A well (boundary well) located at the site boundary which is assumed
~_to be usad by a few 1ndiv1Qua1s

-r...-'f-fm-'-——. ol P o Ty 3L ey
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3. A-well (populatica well) -assumed to-be located: down?gradient from
the disposal facility and used by a small population of about 100
persons; and
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'5”"two peréotationtcates calculated for-the southieast and midwest sites” “This

4. A small stream (surface water access) located down-gradient of the

disposal facility and assumed to be used by a small population of
about 300 persons. , :

f- ..

.he analysis dlso considers the effect of varying the percolat1on rate into

.the disposed unstable waste streams: "This is. .accomplished ‘by assuming (for purposes

of groundwater impacts) that for the low percolation case’the improved disposal
cell covers over the unstable waste disposal cells are reasonably effective.

For the high percalation case, the disposal’ cell covers over the unstable waste
disposal cells are assumed ‘to function no better than a standard “thin"- disposal
cell cover c0mposed of 1oca11y avaiIable soil.

The southwest site is somewhat of-a dlfferent case. ‘A uaier balance calcula- '
tion for the site indicated that due to the low rainfall and high evapotrans-
piration, essentially no precipitation falling upon the site reaches the under-

- lying aquifer. -For completeness in this analysis, however, -a percolation

coefficient of 1 mm is conservatively assumed for the site. Given the_arid

- nature of the site, there is assumed to be no attempt to emplace improved dis-f
-posal cell-covers at the site. This results in maximum impacts for this case.

In addition, . exposures ‘at the surface water body access: location are not cal- :
culated.. The closest water body: downgradient of ‘the site is an intermittent =

stream, and in any case, the water table is located on the order of 80 meters
below ground surface.

As shown in Table 6.5, the h1ghest exnosures due to ground-water migration are
to the thyroid, a1though in all cases .he performance objectives as set out in.
Chapter 5 for {nadvertent intrusion and ground-water migration are met;'”The;“
estimated impacts reflect tae differing volumes of waste streams and:corre--
sponding radionuclide inven-ories within each regional facility, as well as
the differing-environmental. characteristics of each regional site. Of. the
three humid regional disposal facilities considered (northeast, southeast, and.
midwest), reasonably comparable impacts are estimated at the intruder we]] and
the boundary well. For the intruder well, the highest exposures to whole body
and bone occur at the southeast site. Intruder well exposures to thyrofd are
similar among the three himid sites, with the highest exposures occurring at
the southeast-site. ' For the boundary well ‘the h1ghest exposures are again -

Aestimated for the southeast sites

Of the three humid reglonal S]tES,-the southeast is assumed to experience the
largest percolation component (PERC) as well as the quickest ground-water travel
times to biota access locations. In addition,. the midwest -and southeast site
soils are assumed to have moderate retardation capab1]1t1es (NRET=3) while the
retardation capability of the northeast site soil “is htgher (NRET—4) The -
influence of :these factors’is clearly seen: in calculated exposures for the popu-
lation well and the surface-water body.  .The highest ‘estimated population well
and surface -water: body exposures occur'at -the southeast site. Population well
and surface water exposures’ for the.northeast atd midwest Sites are less tha::
10-% millirem/yr over 10,000 years following disposal -facility closure.’

Also of interest is the relatively .small range of ‘calculated ‘impacts for the

~conf.irms .that. most .of the activity that could contrlbute to ‘groundwater migra-
tion is contained in the stabilizediwaste streams. : The effect of increased
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percolation into the unstable waste streams has a relatively minor effect on
the overall impacts.

Additional care needs to be taken in interpreting the results for the northeast
case. The groundwater, impacts for.the:low percolation case are believed to be
veasonable, .gince for this case,- all waste streams-have been placed into a stable
form prior. to disposal. For the high percolation case, reduced effectiveness

is assuned ‘for disposal.cell covers over the unstable waste disposal cells.

Due to the imparmeable nature of the northeast site soils, it is possible that

percolation into the disposal cells might exceed the rate of transfer out of
‘the bottom of the disposal cells. In such a case, it is possible that the dis-

posal cells cantaining unstable waste could accumulate water and fi1) up like
a bathtub. This could lead further to overflow of the disposal cells.

Leachate accumulation impacts are, therefore approximated for the northeast
site in the following manner. First, -waterborne impacts are calculated assuming
that 425,000 gallons of leachate annually overflow the unstable waste disposal
cells. This overflow.is: assumed to be carried to a nearby stream whare contami-
nated water is consumed by-an individual. The impacts to the survounding popu-

lation from processing the. leachate through an evaporator are also calculated.
The results of this calculation are as follows: .

Body Bone Thyroid
Individual dose from disposal 6.64E+1 1. 14E42 4.37E+41
cell overflow (mrem/yr) . .
Population dose from leachate : | | |
treatment (man-millirem/yr) 1,98E+2 7.40E-1 1.98E+2

6.3.3.2 .Short-Term Radiological Impacts

Short-term radiological impacts are summarized in Table:6. 5 Included in this
table are (1) potential impacts to populations (in man-mrem) from transporting
waste to the regional facilities, (2) potential occupational impacts (in man-
mrem) associated with‘prucessing. transporting, and disposing of waste within:
the regton, and (3) potentialhimpacts from i{acinerating small) volumes of waste
at the waste generator's facilities.

As shown, transpOrtatlon lmpacts over 20 years range from about 380 to 1,070:
man=rems, or about 19 to 54 man-rems per year. Qf:interest is the narrow range
of impacts for the three humid sites compared to the higher (about double)
impacts. caiculated for the southwest. The higher estimated: impacts are due to

other three regions (1,000 miles vs. 300 to 600 miles).

Occupational impacts- are-listed as totat 1mpacts over 20 years for waste proc-
essing, transportationto.the~disposal=facility, and waste.disposal. Waste™ ™~

.pracessing occupatlona) exposures are. presented as additiona). exposures-to-those

associated with a2 “no action" situation. That is, .these exposures are presented

1

--the greater transportation‘distance for the western region as compared to 'the =~
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as incremental exposures to those that would be received if existing dtsposall;_
) practices and disposal facility license’ cond1t1ons were continued. '

Also "included are the’ occupational exposures that are estim:c.¢ to be’ associ-, ~
ated with opeaat1on of regional processing centers. Tkis .aste processing is =
assumed to cohsist of compaction ‘of compress1ble waste r.trears by large .-
compactor/shredders. This is possibly not a cost effeciva operat1on at th1sf
time but may. possibly be so in the future. : '

Some small levels of population 1mpacts from 1nc1nerat1on of waste is 1ncluded
in ‘the regional analysis.

6.3.3.3 Costs C

Costs, 1nc1uding waste processing, transport, and disposal costs.are listed in
Table 6.5, - Similarly to occupational exposures, costs due to processing the v
waste by the waste generator are presented as additional costs to those associs -
ated with a continuation of existing disposal facility disposal. practices and

license conditions. These costs copsist. of costs for additiona] waste .
stabi]ization. .

Waste transportat:on costs range from about $120 to $300 m1111on. dependlng )
upon the waste spectra and the region'considered. The largest costs are far =
the southwest region, for which the reduced volume of waste relative to the .
other ‘three regions is counterbalanced by the longer transoortation ‘distances.

..) The]effects of the Part 61 regulation on transportatlon costs is expected to 2):'
, be ow. . . . _ :

Waste disposal costs are set ‘out 1nto design and operational costs and post~ .
operational costs, where postoperational’costs include costs to waste rustomers‘j
(over 20 years of’ operat1on) for providing for: (1) facility closure, (2) a

5-year observation and maintenance period, and (3) 100 years of institutional
contro] Also shown are total disposal.costs as well as unit ($/m3) costs. .

As shown, ‘the largest total design and operational costs are for the’ northeast o
and southeast sites, due to'the larger volumes of ‘waste delivered to these two .
sites. The southwest site is proJected to experience a low level of postopera-;;
t{onal costs, due to the semiarid nature of” the site. _ o

Postoperational costs for the northeast, southeast and midwest sites are pre-
sented in Table 6.5 as a range from a- reasonable to a worst case, corresponding
“to the variatioh in percolation into’ the disposed unstable waste streams. A~

low level of postoperational costs is projected for the stable waste streams.

A moderate (reasonable case) to high (worst case) level of postoperational costs,
however. is assumed for the: unstab]e waste streams. -

The presentat1on of the worst case “here ‘is be11eved ‘to 'be conservat1ve sxnce N
“it"discounts the’ 1mprovements in dlsposal fac111ty operations 1ep1emented wh1ch
would he]p to reduce water percolation into contact with the unstable waste =
streams. It also discounts the increased use of compaction for.the compressible;
waste streams. Such compaction ‘would ‘ténd to retard the Jrate of subs1dence P
LT dnd slump1ng assoc1ated wlth the unstable vaste dlsposal ceﬁls. TER e R

i3
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Unit costs are seen to vary widely depending upon the assumed design and operat-
ing practices carried out at the particular-disposal facility as well as the '
valumes of waste delivered to the facility. For example, the design and.opera-
tion of the southeast site is essentially the same as the midwest facility.
However, the valume of waste delivered to the midwest facility is much less
than the southeast facility, while the design and operational costs are only .
slightly less.” This is because capital costs 'ta construct the disposal facility
are much less dependent upon the volumes of waste delivered to the facility

than the operating costs. Many of the same expenses to design, build, and

operate the facility would be fncurred whether a high or a low volume of waste
was recefved. '

6.3.3.4 Additional Considerations

Given the possibility for leachate accumulation at the northeast site, it is

well to consider if there are additional options which may be implemented at

the site to eliminate the possibility of leachate accumulation by increasing.

the stability of the unstable waste streams. One option could be to stabilize
all of the now unstable waste streams prior to disposal. For example, compress-
ible waste streams could be incinerated and the ashes solidified prior to dis-
posal. Costs for this option, however, would vrun on the order of $927/m%
($26.25/t3). “Another option may be to emplace all unstable waste streams with-
in a container providing structural suppart. The only such containars currently
available and marketed are high integrity containers which are estimated in. -
this EIS te cost on the order of $450/m3.. At the time the above high integrity
container unit cost estimates were developed, however, there was only one company
marketing high integrity contafners. Since that time, additional companies

are marketing high integrity containers. .It may very well be that given business
competition and future manufacturing savings, future costs for high integrity
containers (or some equivalent container providing structural support) may be
significantly reduced. : . .

Another option might be to provide stability through variations in disposal
facility design and operation--e.g., through such possible techniques as grouted
disposal, dispesal into grouted concrete-walled trenches, or extreme compactfon.
Such_ possible techniques would have to be developed and tested for a specific.
-disposal ‘facility, since past experience regarding these techniques at-low level
waste disposal facilities has ranged from occasional to none.

One_example, howaver, might be to.stack waste.baciagés containing unstable waste

into disposal cells and then grout the intersticial spaces between waste packages.

This is projected ta raise total disposal facility design and operating costs
to $385 mi)'*an aver 20 years, or about $34 million higher than the cases pra- ~
sented for the northeast site in Table 6.5. Assuming that these additional costs
are only applied to the unstable waste streams, unit design and operating costs
for unstable waste disposal wauld run at about $616.per m* of unstable.waste
disposed. This is $81/m3 higher than similar costs for unstable waste disposal--
for the case presented in Table 6.5. Total postoperational costs (to be - -
collected from dispasal facility customers) would be expected to be reduced,
however, to levels on.the order of $13.8 million.

el s 2 A T B
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Occupatjonal exposures at the disposal facility would be increased. The addi-

tional steps of stacking and grouting unstable waste packages are projected to
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result in additional occupational exposures (compared to the case listed in
Table 6.5) of 1. 18E*6 man-millirem over 20 years or about 59 man-rems per year.,

6. 3 3. 5 Other Impacts

This section discusses 1ndirect impacts assoc1ated w1th the proposed Part 61
regu]ation ‘otfier than radiological impacts or costs.  The impacts are broken
down into the following subsections: :air quality (nonradiologiCal) biota
(ecology), land use. energy use, .and: soc1a1 impacts :

A1r Qualitx

Nonradiological impacts to air quallty due to LLW management and disposal wou]d
principally arise from two.sources: -combustion of fossil fuels during proc-
essing, transporting, and disposing.of waste.and (2) particulate matter (dust)
released into the air due to earth moving activities at the disposal facility.
Typical combustion products would include suspended: ‘particulates, sulphur
dioxide, C0,,.CO, various hydrocarbons, and various nitrogen oxides. - ..

It is believed that implementation of the Part 61 regulation would have a rela-
tively slight effect upon overall air quality. For example, increased waste
processing such as compact1on and-solidification would probably result in
increased combustion of fossil fuels, with correspondingly increased release . :
of combustion’ products into the air.. However, many waste -generators-are already
performing such waste processing activities to reduce transportation costs or
to comply with existing-license conditions at _disposal-facilities. Moreover,
waste . pracessing activities that reduce waste volumes.would tend to reduce
releases of fossil fuel- combustion- products durlng transportat1on

At the disposal faci11ty, local 1mpacts to air qua1ity result from combustwon
of fossil fuels by vehicles.delivering waste to the facility, by vehicles owned |
by facility personnel, and by heavy equipment operated at the facility. . Dust
could be raised by excavating, backfilling, and grading activities. However,
combustion of fossil fuels and earth-moving activities are not unique to the
fact that it is a disposal facility. : Similar types of impacts can and would

be raised by many other types of sma]] 1ndustr1al concerns. .- -

Slnce ‘the Part.61 regulation emphasizes lncreased dlsposal factlity stabilxty,
somewhat additional air quality 1mpacts could vesult-during the operating life -
of the disposal fac111ty That is, additional. personnel may be needed as well
as .additional equipment to segregate waste, carry.out improved compaction tech-
niques, install improved disposal cell covers, and so forth. However, such
add1t10na1 impacts would be felt only during the time the facility was operat-
ing. In addition, if the facility was left in an unstable condition after
operation, increased longer-term air quality impacts could result due to
operating machinery to repair holes 'in disposal cell covers, potentia] opera-
tion.of a leachate evaporator, .and so forth. - Placing the -facility .in a more -
stable condition during site operations reduces thc maintenance that would be
required after closure and durlng the "institutional control period. Since less
maintenance would be ‘required, ]ower longer term nonrad1o]oglca1 alr quality
impacts would resu]t ST S . i

{mi. —_
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Biota

The operation of a disposal facility would involve acquiring and fenc1ng in up
to a few hundred acres of land. Existing vegetation would be mostly cleared,
and after waste disposal, the disposal cells would be regraded, recontoured, |
and probably ypeseeded with short-rooted local vegetatfon. During this process,
impacts to biota could: result from destruction of habitat. Such impacts would
again not be caused by. the fact that the facility is used for waste disposal,
but arise from the decision to change the land from ohe use to another. Simflar
types of impacts would result from other uses of the land which involve heavy
construction. These could include, for example, clearing the land for a small
fndustrial concern, a school a farm, and so forth.

Implementation of the: Part 61 rule is expected to have little effect on the .
potential for impacts to bfota. There are already existing federal and s-ate
laws and regulations governing protection of endangered or unique flora and-
fauna. These regulatfons and laws would-be considered during Ticensing of a
dispasal facility whether or not the Part 61 regulation fs implemented.

Land Use

In most cases, the operatfon of a licensed nuclear facility by a licensee dags .
not result in the land being permanent]y'comnitted to-that activity. That is,
at the end of operation of the facility it may be decontaminated, if necessary,
and used for another purpose. At an LLW disposal facility, however, possible
future use of the facility after it has:'closed is greatly influenced and some- -
what circumscribed by the presence of the disposed waste. This does not mean
that land used for LLW disposal is permanently excluded from productive use.
Rather, as long as care was taken to restrict activities to those which would
not involve excavating into°the disposed waste or bringing contamination ta A
the surface, there may be a 'number of useful purposes the facility surface may
be put to. These could possibly include use of the facility for grazing, golf
courses, recreational areas, or 1ight industry.-

Notwithstanding this however. it is useful to consider the amount of land that
would be committed to LLW disposal over the next 20 years. It is difficult to

+ ~agsess the influence of the Part 61 regulation on this land use. Depending

upon the design and operation of the:disposal facility and the manner in, which
higher activity wastes are stabilized 1and use could be lower or potentially
higher than without the regutation." A range in land use may be estimated, how~

ever, using the regional analysis as a guide. Lland use for each of the regfons
is shown below:

e i : m%-x 105
- (acres)
Land Use ' Northeast Southeast Midwest Southwest
2,26 2,49 172 169
(56.0) (61.5) (32.5)  (41.8)
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Energy Use

One'way in which the effects of a proposed actmon can be guantified is to esti-
‘mate the to;al energy requirements associated with that action. In terms of -
LLW management and disposal, this would be a difficult project given the large
number of -waste- generators, the many different types and forms of LiW, and the
many ‘possible processing techniques that could be used. As a s1mp11ficat1on,
then, an effort has been made.to estimate the increase in energy ‘use due to .

-the promulgation of the final Part 61 rule. This is still realized as .a.dif- -

ficult task given the recent increase in the level of waste processing activi-
ties carried out by waste generators. In addition, there may be a number of
ways in which the Part 61 requirements may be met and there are considerable -

. uncertainties regarding the energy use associated with various techno1ogies,

etc

In any case, ébproximate estimates can be made using the regional analysis as
a guide. The estimated increase in energy use due to the Part 61 regulation
(over that associated with a no action case) is listed below in gallons of

equivalent fuel for each region for the range of postoperat10na1 act1v1t1es
projected

A {gal x 108) 4
Northeast Southeast = Midwest =~ Southwest

+0.83-40.96  +1,11-+1.31 ~ '+0.90-+1.00 - +0.66

Social Impacts

In general, social impacts ‘due to- promulgation of the fina] Part 61 regulation

‘are difficult 'to address. These .impacts are very site-specific and would include
- ‘such -aspects as the effect of bringing a labor force into an area on Tocal utili-.

ties, schools, and other services. These types of impacts are typically of
most cancern during the siting, construction, and operation of large facilities
such as a large nuclear power plant. A Yow-level waste disposal facility is

by comparison a very small operation, and the fipal Part 61 regulation is not
expected to result in any significant incremental changes in social impacts
associated with operation.of LLW disposal facilities.
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=!') cOamenters: Advisory Committee on ‘Reactor Safeguards (ACRS) (10)

Department -of the ‘Environment, London (19)
Northern 111inofs University (27) ,
~ Zelia M. Jensen (64) ' §
‘~Nuclear Monitoring {stems & Hanagement COrporation (86)
0 S. Department of the Interior (114)
‘Kerr McGee (115)° S ' '
- U.S. Department of Energy (119)
U 5. Environmental Protection Agency (122)

Rule cnation- | General

Summary of COmments- The ACRS Department of the Environment Kerr'HcGee DOE.
and EPA supported the development of criteria and flexibiIiuy for dtsposal -
methods other than near-surface for more hazardous wastes. Northern Illinois
University and Zelia Jensen were apposed to-near-surface disposl methods and ™
favored alternate methods for all wastes. Nuclear Monitoring suggested use of
the Corporation’s specific retrievable storage system for move hazardous waste.
The U.S. DOI questloned what would be done with wastes exceeding Class C linits.

Analysis of Comments- ‘The ACRS offered general support ‘for the."establishaent:"
of criteria for deeper land burial and disposal in mined cavities.” The staff
agrees and notes that while the performance objectives, institutional, financial,

and procedural requirements apply to.any form of land .disposal, the specifIc SRR

technical requirements developed so far cover only near-suface disposal and
that staff plans that future additiors to Part 61 will specify technical cri-

teria for’ other types’of - land disposal, 5uch as ‘the use of ‘deep mined cavities.
if necessary ,

The Department of the Environment supported the flexlbtltty of the systems
approach to allow the combination of factors in disposal to determine the dis-
posal methods based on the nature of the wastes. The Department also supported
the concept of a'range of disposal methods including existing cavities and =~ =
intermediate depth disposal. Kerr-McGee also: supported the development of |
requirements for other the near-surface disposal, particularly for the disposal-
of transuranic wastes from decommissioning- facilities:. Such -disposal would be
more: econom1c than in a Part 60 h1gh level waste geo1og1c repository.

The OOE supported the concept of alternatives for more hazardous wastes but
expressed concern that separate facilities'may not be necessary. The ‘DOE noted
that other factors in the method of disposal, such ds'waste form, may provide -
the greater confinement needed.  The  staff agrees and did -not intend to limit
additional assurances to-depth of burial only. "Suth requirements are similar

to the considerations for protecting near- surface Class'C wastes from intruders.
The proposed rule provided depth or other means such as engineered barriers .
for Class C wastes, The’ case-by-case censiderations provided: for when toncen- -
trations exceed § 61.55 Timits for Class C wastes would also involve' a ‘range

of factors in providing additional protection, not just depth. Separate facili- _
ties were certainly not intended but no change to the rule is needed to allow
other than near surface. dfsposal at a near-surface facility. o ~'”

The EPA urged analys:s f0r other disposa1 methods such as’ hydrofracture, ‘deep”

well injection, and mined cavities but stated that Part 61:should ‘not be delayed‘
for these analyses. . Staff agrees with this EPA view. ‘ '
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combined with the requirement that EPA Drinking Water Standards:should not be.
exceeded, should ensure the doses are as low as reasonably achievable. The
New Mexico Department for Health and Environment recommended that the EPA
drinking water standards should be applied to bhath existing and:future poten-
tial public and private drinking water supplies. The Union uf Concerned
Scientists similarily commented that the EPA drinking water standards should

be extended to all actual or potential water supplies outside.the site boundary.
The American College of Nuclear Phy<icfans recommended that the EPA drinking
water standards should be applied at the site boundary. . They pointed out that
the "nearest public drinking water supply" criterion might change after estab~
lishment of the site causing potential danger of retroactive design limitations.
South Carolina noted that the rule should clarify whether the EPA drinking water -
limit or 25 mrem/yr apply at the site boundary. EPA commented that it was .
inappropriate to apply the EPA drinking water standard in § 61.41 as proposed
by NRC and stated. it should be deleted from § 61.41. Kerr-McGee recommended
that the 10 pCi/1 limit for uranium and thorium in drinking water should be-

deleted from § 61.41. Argonne suggested including standard deviation foy the
Yimit for uranium and'thorium.

New England N_clearrsdgéested clarifying changes cancerning the use of "annual®
and "dose.”" The DOE commented that the basis for.the drinking water limits:
should be provided.. :

Analysis of Comments: With respect to the comments. of Marvin Lewis and Joseph
White TIT, the performance objective in § 61.41 defines an acceptable level of:
safety regarding releases to the environment, from all environmental. pathways.

of release from the site. It thus defines a safe.level. for releases- from, the
site. Since migration is the principal environmental release pathway; the ..

performance objective also defines an "acceptable" amount of migration that
would be allowed at the site.

Kerr-McGee's comments that the performance objectives were premature and:beyond .
NRC's authority were discussed and addressed under Issue C-2.. The EPA, under

its generally, appiicable standards setting authority, has responsibility to .
prepare a standard that will set limits.on radioactivity in the general o
environment from disposal facilities.. Presently, there exists po.such EPA-. -
standard. In the absence of a standard, NRC examined a range of limits within.
that expected for the EPA standard and selected a proposed parformance objec-
tive that establishes a release limit.for.the site boundary. The performance. .
objective thus takes. the place of EPA standards and will be replaced by:the. . -
EPA standard when it is developed. Under.its regulations.development authority,:-
NRC may establish such limits. on releases as it deems necessary- to ensure. pro- -.:
tection of the public health and safety. As such, NRC developed the performance--
objective under its general autharity to establish such limits for radiation -
protection purposes. .In a rule making-action, NRC is not solely limited to
existing standards in Part 20 and NRC does not intend. to withdraw any portions -
of the proposed rule that may be related to the performance objective.

NRC did not adopt the 40 CFR Part 190 standard for application to LLW disposal

facilities and as such is.not subject fo any limitations that.are expressly:- .- -+ .

impTied by EPA in the application of that stindard. Rather, NRC used the

40 CFR '190 standard to help establish a range of. dose guidelines that should.
be analyzed in selecting a performance objective for Part 61.. Based on the
analyses, NRC selected 25 mrem (whole body and ather organs except thyroid)

B-36

Lam.




. and 75 mrem (thyroid) as the preferred performance objective for environizental

: releases. The performance objective represents what is achieveable and ALARA
at a LW disposal facility and as such is,a small fraction of other dose 1imits '
set out in 10 CFR Part 20. The actual performance at individual disposal
facilities may be less than 25 mrem/yr based on site specific conditions. "NRC
does not believe it {s too stringent or low and based on EPA's comments, believes
it is close to any standard EPA may develop in'the future. -NRC, thus, has pade
no change to this part of the performance objective on environmental releases,
but has, however, added the ALARA concept for enphasis

As suggested by Kerr-McGee, Part 61 does not apply to the bulk’ disposal of
yraniva and thorium mill tailings or wastes (byproduct material as defined in
§ 40.4(a-1)) which are covered by Part 40. Disposal of other uranium and’
thorium wastes and small amounts of tailings is permitted by Part 61. Also,
NRC has not addressed as a part. of this .rulemaking the subject of the linear.
non-threshold.model, radiation hormesis, or other detailed aspects dealing

with radfation dose response relationships They wi]] be addressed in other
forums. | , . .

With respect to comments on the appl]cat1on of EPA dr1nking water standards to
the nearest public drinking water supply, NRC heavily weighted the EPA’ coament
that its’use in:§ 61.41 was not appropriate and believes that it should be :
deleted from the performance objective. : NRC intends, ‘as a part of the revieu
of an application for a site, to consider and evaluate water usage near the )
site including applicat1on of appropriate standards '

thh res pect to comments on “annual® and "dose," NRC did not express the I{nit
in terms of effective dose since NRC s presently evaluating, as a part of -
developnent of proposed amendments to Part .20, whether and how NRC will imples. .
‘ment .this approach. :Until this work is comp1eted NRC does not plan to use this .
approae. in individual rulemaking actions and no change will be made to.§ 61.41 -
in this regard. Based on the final.decisions made in-amendments -to Part 20,
however, compatible. changes may need to be made to the performance objectives
in Part 61. . NRC considers the performance objective dose limits expressed .in :

units of rem, to mean dose equivalent. -The term annual -or year refers to any
perwod of 12 consecutive months. S :

Rule Change: Based on the staff! s analysis of comments the perfornance objec-

~ tive for protection of the ‘general population from re1eases of radioactivity -
has been revised to dele.2 reference to the EPA drinking water standard and
include ALARA. The revi‘ed perfornance abjective reads as follows:

§ 61.41 Protectic . of-the general,population from:-releases of radioactivity

" Concentrations of radioactive material:which may be released to the ‘general
environment in ground water, . surface . water .air, soil, ‘plants, -or animals .
must not result-in an annual dose exceeding an equiva]ent of 25 millirems
to the whole body, 75 millirems to the thyroid, and 25 millirems to.any - -
other organ of any member of the public. Reasonable effort should be made :
to maintain releases of. radtoactlvity in effluents to the genera\ envlro e e .

j 4 -omelitato as To% a8 is- réSSonaBly achievable ‘ , LT
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ISSUE 0-52~

1ssud; ' Basis for 100 foot buffer z0ne

Commenters: Joseph H. Hhite IT1-(21)
;7 Law Engfneering Testing Co. (34)
Paul. F. Hadala. and Don C. Banks. (76)
Birmingham Audubon Society. (80)
New England Nuclear: (110)
U.S. Department of the Interior (114)
Tennessee Valley Authority (118)

Rule Citation: § 61 52(a)(8), 61.2

v -

Summary of Comments: All commenters generally supported the concept amd purposes

of a buffer 20ne; however, there was disagreement‘on whether a spectfic distance -
should be requ1red - Whi‘e asserted that 100 feet is too small. Law Engineering -
and TVA questioned the basis for the 100 foot buffer zone and stated that the- -
buffer zone should be based on site performance objectives. Hadala and Banks
and- the Audubon Society suggested that the minimua buffer zone size be- 1ncreasad
to at least 300 feet. Tle Department of ‘the Interior suggested:a threa~ = -
dimensional zone based on site performance; and, New England Nuclear suggésted-'
that the buffer zone extend farther in the directlon of ground-water-nigration.

Analysis of Comments: The proposed prescriptive requirement of a ninimum buffer
zone of 100 feet in § 61,.52(a)(8) was arbitrarily selected. The intent was to.
provide adequate space for monitoring or remedial action and adequate physx:al
separation from off-site activities. The in.ent was to evaluate the needed .
size on:a site-specific basis, emphasizing .hat 100 feet was an ahsolute uinlmnm
Certainly the distance would vary both fr-m site to site and directionally at"

a given site. Greater distances were ar'.icipated in the direction of ground- =~
water flow whare contingency actions right be required or in directions needed
for surface water managemant or erosion contral measuves. In additlnn,
discussions with the Corps of Engineers -indicated that 100 feet may not be

sufficient for purposes of remedial action. Therefore, the prescriptive 100 feet ;'

was dropped and the purpose of the buffer zone was expressed.  The buffer zone
must be adequate to meet the performance objectives. In addition, the Depart-
ment ‘of Interior comment that the buffer zone include depth as well as Tateral -

boundaries was ~dopted in the definition. Unrestricted use of land- and resnurces

beyond the t*-ce-dimensional buffer zone is possible during and after site
operatin~, thereby. reducing the jmpacts of the disposal site.

White also questivned what mitigative measures may take place in the buffer

zone as discussed in § 61.7(a)(2). The possible measures are site/situation
specific and the staff felt that speculation in § 61.7(a)(2) concerning what
specific measures may be employed was inappropriate.

Ru]e-Changes

L. AmepL § 61, H2(a)(8) to read; “A buffer zone of land must be maintaioed
betweed ‘any Guried waste’ and the dispusal §7ta boundary and beneath the
disposed waste. The buffer zone shall be of adequate dimension to carry
out environmental monitoring activities specified in § 61.53(d) of this
Part and take miligative measures if needed."
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)had instances of rapid flow through fractures We also have had lots of surface
contamination at these sites. However, consider the situation at other places
such as the HLW tanks at Hanford and-the Barnwell and Sheffield sites. Where
there are no fragtured formations and percolating water has flowed through the
waste and soil rather than being allowed to bath-tub, plutonium and other TRU -

isotopes have shown a definite propens1ty to mlgrate l)ttle if at all (even
with organic chemicals present).

Case-by-case determination of higher limits than 10 nci/gm is addressed 1n :
Issue D-55-5. In approving any exceptions or alternatives to the technical
requirements in Part 61, meeting the performance objectives rather than the
numerical concentratwon limits will be ‘the bottom 1ine. Thus the ‘response to -
the gquestion about what criteria will be used to evaluate proposals to dispose
of higher concentrations is, the performance object :ves form the "criteria."
With respect to the Pu-241/ Am-241 issue, the submicted information included

no calculations or pathway analysis. Based on work associated with the EIS,
staff continues to belleve that it can’be demonstrated through analysis that
the 350 nCi/gm number f - Pu-241 is conservative. The applicability of the

10 nCi/gm in TRU limits for Class A and B wastes needs to be ‘clarified in a :
revised table. The proposed rule and table were somewhat confusing with respect
to columns 1 -and-2. ~ There is no need to require that licensed TRU waste be .
stored. The requirements already exist under existing rules. If the waste

cannot be transferred out of the llcensee 5 possession, the licensee must safely
store it. o

)Commenter 13 also questioned the nJmerlcal TRU concentratlon l)mit for near-
surface" that would be approved on a case basis. NRC is not in a position at
this time to set such a limit, and there is furthermore no compelling réason
to set one now. A concentration limit for intermediate depth disposal will be

considered at a later time. NRC .would want to caveat any future limits to-allow -~
for flexibility and future improvements. = If NRC gets:a license. application.in ~

the meantime, a site specific:1limit can be_ included as part‘of addressing the

license appl1catlon Similiar arguments app]y to. the questlon on numerical
limits on the depth of dlsposal , .

The ANS and "ASME suggest1on to add a. 100 picocurle per square centimeter '
(pCi/em2) ]imit for transferable contamination of TRU nuclides was based on
proposed revisions to the DOE Manual Chapter 0511.  The surface centamination
}imit could reduce the potential exposure for an archeological or scavenger
type intruder. .Part 61 did not-attempt to protect such intentional intruders
who would be looking for identifiable waste such as lathes.: Prutectlon of the
inadvertent intruder was considered and surface contaminatron i5 hot 1mportant
in the scenarfos. However, such a limit is not unreasonable.for DOE wastes

as an ALARA approach in v1ew of the more frequent disposal af contaminated
equwpment of interest and of the.TRU contamination-in DOE wastes that 1s
primary and not. inc1dental to other nuclides

in response to commenterf 102 and 115 NRC's |ntent regard1ng the 10 nC\/gm
limit in the proposed rule was that the limit apply:to all classes, hot just

Class C. Given the uncertainties regarding: natural .and-human’actions over

' long time periods,.and the long half-lives of many of the. transuranic isotopes,
NRC believes that it is unreasonable to assume that Class C waste could never .
be contacted by humans. Although the commenters assertions regarding the .draft
EIS analyses did not accurately describe what was actually done, the analyses
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were reassessed for the final EIS to determise whether there existed excessive
conservatism. In regard to:the methodology used to calculate airborne dispersion,
such dispersion is assumed- to result from mechanical disturbance of the soil, not -

from wind resuspension as mistakenly asserted by commenter 115.
|

Rule Changes: J

1. Raise the limit for TRU inciudes wlth half 1ives greater than five years
to 100 nCi/g for Class C wastes.

2. Clarify the case-by-case approval provision.
3. Clarify the TRU Vimits for Class A and 8.
4. Add a separate limit for Cm-242.

ISSUE D-55-4

Issue: ) -Héste classificatjon ~ Ra-226 i}

:Commenter{" Comronwealth Edison (35) -

Bechtel (44)

New Mexico Secretary for Health and Environment {4%)
American Nuclear Society (87)

American Society of Mechanical Engineers (107)

Horth Carolina Radiation Protection Commission (109)

Rule Citation: Table 1 of 61. 55

Summary of Comments Ba51cally, the commenters want -to know what to do with
waste contaminated with or containing Ra-226, a radioisotope which is not
currently Jisted in Table 1. Commenter 35 states that they possess several
radium-226 sources used at their fossil fuel statians for flow rate determi-
nations. Commenter 45 states that it is not clear whether Ra-226 will be-
permit-ed for disposal and in what concentrations. Commenters 44, 87, 107,
and-109 all-request a value or concentration Vimit for Ra-226 disposal. -

Analysis of Comments: "As the commenters have observed, there is no waste:
disposal concentration limit for Ra-226. It appears that there are two types

of radium wastes to be considered: (1) small concentrated sources such as

sealed sources or radium dials, and (2) wastes which contain small amounts of
radium incidental to other. radiofsotopes such as mining or manufacturing -
residues. The former would in general not fall under the auspices of the Atomic
Energy Act of 1954, and would also not appear to be generated in significant
cuantities. The EPA has a-program for collection of discrete radium sources.
Disposal of the latter type of waste is- probably more common and- may or may
not involve material regulated under the Atomic Energy Act. NRC has not placed
limits for such material in § 61.55 because such wastes are believed to generally’

_not occur in sufficient quantities to warrant it. However, the staff sees no

- reasGh foextYude small-amounts.of urahium or thorium mill tailings wastes that’""””'“**

might result from laboratory -assay, research-activites, environmental sample
analyses, etc. Therefore, a provision for disposal of small quantities of
tailings waste as Class A waste.should be added. For purposes of this proV151on
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~—, @ small quantity could be defined as 10,000 kilograms. containing not more than

: ) 5 millic~"es of radium-226. - This radium concentration is typical of uranium
mill tailino . (0.5 nanocuries per gram). <.The quantity of radium-226 is that
contained . 150 pounds of natural uranium at equilibrium with its daughter -
products vs 3@ specific activity of 6.77 x.10-7 curies:per gram from Appendix B
of 10 CFR rart 20. -10 CFR Part 40, § 40.22 permits persons to possess and use '
under general license 150 pounds of source material per year.: Permitting the
disposal of such a quantity in a near-surface disposal facility is judged to -
be acceptable. For larger amounts, specific approval would be required.

Suggested Rule Change: - Amend 61.1(b)(2) to read:

{2) Disposal of uranium. or thorium tailings -or wastes (byproduct material as
‘defined in.§ 40.4(a-1)) as provided for in Part 40 of this chapter in
quantities greater.than 10,000 kilograms of uranium.tailings or wastes
containing less.than five (5) millicuries of radium-226. -

ISSUE D-55-5 -

Issue: ‘Case-by-case approval of disposal of waste in greater ‘than
Class C'concentrations. . -~ . - o
Commenter: Catherine Quigg (13) -
Los Alamos National Laboratory (43)
: .. Birmingham Audubon Society (80)
. Northeast Utilities (85) . .
) | State of California (93) T
-North Carolina Radiation:Protection Commission (109)

Rule Citation: ‘Section 61.55, Table 1 of Section 61.55, and Section 61.58.

Summary of Comments: The commenters' concerns were related to a footnote in .. -
‘TabTe 1 and paragraph 61.55(d) which indicates-that greater concentrations than
Class.C limits may be determined to be.acceptable for near surface.disposal = .~
under ‘certain conditions. The footnote.to Table.1, for example, states "Until. °
establishment and adoption of other.values or criteria, the values in this table

(or greater concentrations as may be approved by.the.Commission in particular-~—----
cases) shall be used in categorizing waste for near-surface disposal.” Para-

graph 61.55(d) states "Waste that has a radioisotope concentration that exceeds' - - -
the values shown in Column 3, Table 1.of this section, :is not generally acceptable . -
for near-surface disposal.and shail not.be. disposed .of without specific o
Commission approval pursuant-to § 61,58 of this part." Section 61.58 states

that "The Commissionmay, upon request.or.on its own initiative, authorize other -
provisions for the classification and characteristics on a specific basis, if,

after evaluation of.the specific characteristics. of the waste, disposal site,

and method of ‘disposal, it finds reasonable assurance of compliance with the
performance objectives in Subpart C of this part."

In their responses, the commenters either asked for clarification of the
requirements (43, 85, 109) or were opposed to any exceptions in near-surface _
. disposal _requirements+(:13,--80): -~ Commenter 80, for example, stated that "there =~ ™™~
_should.be..no.exemptions .in.near-surface .disposal prohibitions .against the-higher
Tevel wastes." Commenter 13 was concerned that the Part 61 requirements would
allow la~ge quantities of transuranic isotopes to be disposed by near-surface

P
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disposal.. This concern appeared to be motivated by Section 61.58 as well as

by another footnote in Table 1 which states that radionuclide concentrations
may be averaged over the volume of a package and for a 55-gallon drum-the
concentration 1imits may be multiplied by 200,000 to determine allowable tatal
activity. Commenter 13 noted that this allows up to 2 million nanocuries of
TRU or_ 70 million nanocuries of Pu-241 per 55 gallon drum. (Note that while
the commenter ‘correctly calculates the maximum activities that the concentra-
tion-limit would allow in a drum, intentiopal dilutian to meet this limit was
not intended and concentrated sources are not a common waste form in non DOE
wastes. (See issue D-55-7.) Commenter 13 also questioned who-in NRC would make
a case-by-case decision and what the criteria would be to judge whether a -
particular site was suitable, and questioned what the maximum 1imit on o
transuranic concentration'NRC will allow for land dispesal. Commenter 43 was
concerned that the definition of waste that might be included in land disposal
was too open ended, and that according to Section IV under Supplementary ‘
Information, “high-specific activity wastes, such as those produced presently
during the cleanup operations at TMI-2, will qualify for land visposal as
'Class C Intruder Wastes.'" Commenter 93 throught that TRU-contaminated waste
should in no circumstances be considered low level waste and each waste should
be disposed of at specifically-designated sites operated by the federal govern- -
ment. Commenter 85 questioned what criteria would be used for approvals under
§ 61.58 and Commenter 109 was concerned about special) treatment of certain
licensees that might result from case-by-case approvals.

Analysis of Comments: The concentration .limitations and other requirements in
Subpart D are intended to help ensure that the performance cbjectives established
in Subpart C are met. That is, the concentration limits and other requirements
are not the end in them.elves, but are a means.of achieving the end. The

Class C limits were developed using the performance objectives as criteria to .
ensure safe disposal of waste considering the degree of isolation provided

by "normal" near-surface disposal. Obviously, to ensure that the performance
objectives are met, disposal of higher concentration of isotopes than those
listed in column 3 of Table 1 would have to be-by disposal technologies having
higher isolation capacity than "normal” near-surface disposal. Such improved
disposal technologies could, depending upon the particular radioisotopes,
involve better waste forms or packaging, or dispesal by methods having addi-
tional barriers against intrusion. ' et T '

While there are some minor changes which should be made to the rule to clarify
NRC's intent, NRC still belijeves that the best overall approach to the rule is
the existing framework in which requirements are established which apply to

the majority of the waste, but some flexibility is allowed in meeting the
performance objectives. The principal reasons for this position are as follows:

1. The approach allows for potential improvements in disposal téchno\dqy, and
also allows for consideration of licensees which may produce uriyue wastes.

2. The approach is in keeping with,the.philosophy_of the Regulatory Flexibility
Act of 1980 (Public Law 96-345) which emphasizes objectives and flexibility
to reduce burdens on the public.

TR PUY R TY U i~ s S AL SR & ROPA

3. NRC wiLl-be-looking next at setting regulatory requirements in the form
of amendments to 10 CFR 61 for licensing disposal by methods offering
greater isolation than near-surface disposal. These methods could include,
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) for example, intermediate depth disposal or use of mined cavities. HAC

staff expect that the regulatory requirements developed will inglude ;
setting 1imiting concentrations for isotopes of significant concern. . In
the meantime, 1t is possible that Vicense applications will be received
for disposal by such improved methods, NRC staff wish to ratain the .

:%( flexibility,to be able to address these license applications in the

)

existing framework of the rule.’ It is not desirable to arbitrarily pro-
hibit NRC from considering such -applications, especially since there is a

current shortage in disposal capacity.

For similar reasons and in response td;Coamenfef 13, HRC staff does not blan
at this time to establish an absolute ‘concentration 1imit for Tand disposal of
transuranic or other radionuciides. - In the near future, NRC intends to apalyze

and develop technical criteria for disposal by disposal methods offering-greater .

isolation than near-surface disposal. : As part of these efforts, NRC expects
to develop concentration limits for disposal by these methods; these concentra-
tion limits are of course expected to be higher than 1imits established for

near-surface disposal. . In any case, NRC staff expect to incorporate flexibility:_

into future requirements to allow for alternative ways to meet: the performance
objectives as well as potential improvements in technology., . -~ ‘

Commenter 43 stated reservations’ regarding the definition of wastes acceptable

for near-surface disposal. The commentér was particularly -concerned that some ..

high-specific activity wastes from the Three Mile Island (TM1) cleanup would

quality as Class C wastes. While the commenter did not specifically state which -

TMI wastes he was concerned about, staff assume that he is referring to the-
EPICOR-1I first stage liners. These wastes contain organic resins which are
highly loaded with Cs-134, Cs-137 and Sr-90.. The loadings on these resins .would
qualify ‘these wastes as Class C. The commenter's concern, staff assumes, '
involves the radjolytic degradation of the arganic resins. .

The NRC is preparing a Branch Technical Position (BTP) on Waste Form which '~
recommends a restriction against the generation of organic resins which would
have total accumulated doses of .greater than 108 Rads. At this dose level -
organicresins begin to undergo substantial:degradation. The BTP guidance
includes loading of organic resins in:excess of 10® Rads when it has been A
demonstrated that the specific resins.will not suffer-substantial degradatfon.
Staff views this type of detail to be overly:precriptive and restrictive for
the rule. L o . S

The EPICOR-II first stage resins'wjlllﬁeceiié iotél}accUmd!étediHosekjin gicéés
of 108 Rads. Due to their unique nature, the DOE has agreed to accept these.

wastes for research and development and disposal purposes. See Issue D-56-15"
also. S \ T T T T e

Suggested Rule Change: ::2;.' reno e S

R

1. Change the language in the footnote in Table 1 reading "...or greater
concentrations as may be approved-by the Commission:in particular cases..."
to'read "...or greater concentrations as may be approved by .the Commission

- .zdn_accordance with § BLUBBI.LM  wcoismmmsl Ll v e edp

l'.." T -
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Docketed Comment Humber: 2%

Commenter. Los Alamgs Mations) labaratory

Response(s): ltem 1 - Prior to responding to this comseat, it 15 usaful to
briefly raview Doth tnhe LD CFR Part 6) rulesaking action and the m;,nmnr
confinement disposal (GCD) siway program. The 2art 61 rulsmaking is intanded
10 coyer land disposal of radioactive wastas (generally‘referced to as low
lnn\frwiout(u wiste) which are not Covered by other regulatioas. That s,
the scope of the Part 51 regulation exchudes disposal of uranius will taflings,
di1spasal of high-Tevel and transuranic waste in geologic repositories, and
dispasal by the sany other possible msthods defined {n 10 CFR Part 20 (s.9.,
dispasal by transfer to another paron, disposal by relsaie Lo air or water,
disposal of H-3 and C-14 by less restrictive seans), The current Part 51
regulations provice ovarall requiresents for land dispasal as well as & eusber
of specific requirements tar disposal of waste reasonably pear the ssrth's
surface. Concantration limits for nearsurface dispasal for a number of
radionuc ides wars sat forth in the proposed 10 CFR 61, Spaca-is left at
appropriats points in Part 61 to provide for additional specific rwqulressnts
which say be ceveloped in the future for disposal by other matheds than pear~
surface disposal,

M2 mxpects that oaly relasivaly small gquantities of westes currently being
sent to operating near~surfece dispasal facilities wil) be generally. unaccept~
adble for near-surface”disposal under the Part 61 concentrstion ifmits. However,
there say be larper quantititas 2° such wastas generatad in the fulure from
such activities as decamsissioning . lear power plants or plutoniue recycle.
NRC tntends to exsmine In the lmmediate future the impacts of disposal cf such
waste strasms by dispossl mathods which sxy offer graater confinement Capa
bil{ty than near-surface dfspotal. Thase msthids miy nclude, for sxsple,
deeper disposal, use of enginesred structurss, er mined cavity disposal. WRC
expects that this analysis would be parforwed in a similac manner o5 the
current analysis, '
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Coswmentar  ULi'ity Muclear saste Ranagesmnt Graup

Sespenre(s] [tem 1 - Zontrary to the comsenter's allegaticns, the staff
pelleves zr—at' tow-leve) ragtaactive waste, #f ot mansyed and disposed ot
proper'y, ..,x ‘ndued Jecprrd-re gudlic Mealth ard umy and Lhe gauironment

n i tion .o pasing Yrng-te~x scanomie buMn'u. In cnnloplng the oroposad
L@ ARG the ..fh. the praft exgl citly wugnt t.o explore & brosd range of
Alternitivns 10 assure that both the Comatys-on's sandate under the Alcnlc
Enavgy hct ano the reGuirements af !.hc uat‘mm Environmenta) Pullcy Act were
mt  The smr teels that it ncnm-a mw gasls tn both cnus and natas
that this co-rrur way .nm wmang nnrly =o cunrs In smstinq that the
Ot1y was madﬂ:uate s an mvlru-nu‘ ful\-disclown sutmnt Tne staf?
wou'd 3ike to aoc that the cn-nnu of mvnl state and !odoul mnclu with
extensive tmvimu 10 the prupantion of nm!m_nul imu:t :ut-onu did
not. tMIclu that. tht Otls -u lnndmunu ln str.ug or conum. ’

e .

7 U lueg.2 - NRC SLatf does wot Gelfeve the DEIS, ‘» -rltun. s
“aimont mcnwumslbh . Yho n.ﬂnr of lltnmt.lul :omidnnd and mlyud
In the nEls is lw ‘R su" pu-rposoly uhcud 3 urud rlm of llnm-
tives for m-lysi:. 1o enwrr cmrmnns 1 camimutim of pouiblo s
approaches and -2 ht.w-»s n d‘lipoul ucmloglu which could be applied,
NRC ataff mn;/m-m. that the susber of altarnatives can be reducad in
number end has pnmm feur alt-mum tn the FELS. NRC staff alsa
agrees that the uu af u-u-y z&ln will hﬂr in Ualr claar pulmution
and ms inchﬂ'é,uﬂfﬁml n-nry mm lﬂ tM FUS

)

with respect tn'inclmﬂng ‘data on woe"h: lmtoptc cmtrlbutlou ta dau. lic
recugnlzu that' sctidng takamn, u cmlnl ou liot.opq ny ‘ot be wuto
for arotier. The' wajority of vntu. hmnr. émuin . d:un of {uw«
and not j\m. a Hnglr lsotopo :
ltL- - The EIS for Pert €1 fs nat . generic E1$ Tor uv
dfsposal, Rauw it i» & decFsion doctment far the umm:nl recuiremnis
that shauld u aoplind i the, dhpou! of u.u. Aa uch. uny hmn mﬂ‘lly

L R R T

LT A

related to LLW ditposal, such:as promotion aF new digposal sites, may not have
bean addressed at a1l or may not have been addressed {n detail,

NEC ttaff sgress the £IS sheuld provice the public with a ressoned fnsight

fate the natute, 4Copk and magnitude of relevant issues. In this regard, the

staff does ‘not belteve the £1S falls so far short of this goa) &3 tn render it
tradequite as an environmental fulledisclosure statesant’sFurther, MRC staff
oces not belleve that (LW disposa) can bé dismissea as a "non-probles.” The

Coumenter's atteants to consider 1 as such und to relegite LLW disposal to a’

place amang the lnst Qnmcuoul uf sncio!y s actlvuhs are 1nnpt~oprhu.

The £15°shauld presant inforwation and cmlnu about LIV dispoul fn an

understindiols sclentific and technical’ pe. spective, ¥RC has trhd to 1-prove

the publ{e information aipects and method of presentation used 'in the EIS.

The commanter clalse that 2 “mirconception® reflected in the EIS--“thé oft-

atsumed OoRInance Of the watar pathwiy™--prasents 4 disservice to the public

by the “portrayal of a lats’ than sccurate--or, at least, easily sisunderstood-
picture.” MRC staff does notL'belfeve (L has portrayed a less than accurate or
easily misunderstood picture and the commenter, by faplying that only a few

{ndividual fatruders »ight be exposed {s not accurately portraying the full

renge of expasure pathways ieeu'é.‘my. ‘As statad {n Section 3.8.2 5f the -

DEIS, the varfous ways that & person €an be wxposéed’ w rulmtfu waste say

be divided fnto three prlnclpn ctugorhs' Crr

o

(1) Activities invelving the processing and handling of the wasta prior ta
gfsposal. ' Thic would tnclude activitias imvoived in the handling,
procassing, and packaging of the wiste at fts point of génerstion;
tranzport of the maste frow the point of peneration to dispssaly and
activities nt the disposal fecf1ity involving seglacesent of the waste at
the dispasal facility (procassing of wiste st facilities other than the
genarating Jicensee'y facntt,y wuld uso be tuludd)

(2) »an cenuctinu the vaste cf.nr dim‘l (f.e., Intrusion inte the disposal
facility 1sading ta expesers B0 disposad waste), This would {ncluds !
activitivs of san that would Ysad ta his intruding into the dispesal
facilfty eithur purposafully (such as an archeolegist in the futurs
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OOE dafines érugr ‘onh:'lmnl disposal 43 "the clspouhof uly W0 such a
Bapner w to providc greater confinement of radfation, reduces potential for
-iqruion/ul,spcrslon of radionuctides, and greater protection from fnadvertent
husen 4ng, nlalcqiuv 1ntrusions 1n order 10 protect the nedlth ang safety of
the public ql (Reference 2) Greater confingsent disposal (GCD) is intended
for a fu hllﬁner activity waste stradas which are being gmenud ar may de
generated 1n itne tuture fros comserclal or defense opcrauoru. DOE has
getlined thugdhpoul sethod very broadly ta include disposal at greater
depths, usa 10! .engineered harriers, waste containeent, and waste salidifica-
ton  [n: Rd}cuncn 2, DOE also stated their intention to demoastrate the
concept by umlmcung md cpcruing duonstrn.ion GLD hcillues--ane in an
;ria wstem environment and another 10 a humid eastern environsent. Prelini-
nary dcslgns and concepts:for these cemonstration facilities would indicate
that whil  ne design facilities would involve cnly minor madifications to
existing practices or experiunce, facilities separate from existing OOF near-
surlace dlspasal facilities are envisioned,

MRC staff found a lach of clarity fn the commentor's statements that the rule
is flawed because the nsu clanlficulon syst.en s linked to specific dis-
posat rcqu‘rmnu. M:’& reguiatfons ars bassd upon the principlc that
prngnu(uly restrictive’ dhpou! nquirmm.s should be imposed on pro-

. grcuinl* more hazardous waste. Thus, in the draft Part 61 regulations,
Class B -15.0 is required to be stabflized either as part of disposal facility
design or ‘through a stable waste fors or packags. Class C waste must meet the
stability. nquvrmnt as well as a requirement for an intruder barrier (layering).
The sublllty requinunt accomplishes a nuader of safety objectives, including
protection of grouno«ur. enhancesent of overall site stability, reduction aof
léwuu:can}; costs, iaproved omrationql uh'ty. and reduction of potential
inadvertent i:;nruanr imgacts, The {ntruder :uquimcnt improves operaticnal
safety as 'nll' as reducas potential inidvertent intruder impacts,:- The above
criteria alsqe reduce impacts due i patentfal intrusiop by burrowing animals
and deep rooted plants as weil &5 reduce potential fmpacts (already negligible)
from release af tritiated sethane. The Commenter states that there are
classes of waste (possidbly Class 8 and Class € Waste) which should be alsposed
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by “some fors of greater confinement disposal systea.” The commentor further
questions “technical fixes* such as waste farm and layarlnqr However, MRC
notes the “technical fixes" that the commenter questions accomplish similar
objectives as thase set out by DOE for “greater confinement disposal.® For
example, waste containment and solidification are defined by DOE as one method
of achitving greatar confineaent. Deeper burfal (e.g.. layering) is another
method suggested by DOE of achieving greater contiresent. ~In adaition, the
Commentar has provided no raticnale for his supposition that a "greater coa~
tinement disposal- systes” will be any better tested or undarstood than the
“technical fixes® in Part 61. Thus, the concept ‘of “greater canfingment® of
sose wistes, as suggested by the comsentor, is alresdy an intrinsic part of
the Part §1 regulation. '

Itea 2 ~ Wefther NRC nor Part 61 encourage dilution. In acdition,
NRC staff does not believe that requiring disposal of waste in some nonspecific
type of greatar Conf{nesant disposal facility™ presents & reasonable alterna~
tive to the potentia) for dilution of waste to weet & particular waste class.
That is, one is not an alternative to the othar, It is vven possible that a
“greater confinement disposal facility” would {ncrease the potential for waste
dilution. Assuming that MRC required large quantities of waste to be disposed
fnto such a facility, thoa waste dilutlon to avoid pounzlllly aare expensive
requirements could bc used.

With respact to the second part of the cosment, in qstablishing generic
requirements for low-level waste disposal, NRC recognizes that there is a wide
variation in low=lavel wvaste characteristics, including wasta form, waste
volumes, radfonuclide quantity or concentratfon, and chemical content. Sose
requiresents must be established on the basis of a radionuclide tonceatration.
For example, concentratfon limits cen be used to establish de minials require-
mentsfor certain waste streass, or to establish differsnt requirements for
wastes suftable for near-surface ¢lsposal facilities. Assuming that disposal
by some non=specific Ygreater confinesent dispesal facility” was required for
some or al) (excapt de sinfais) waste, then concentration Vimits would
ultinitely be about the only pesctical means to {dentity swch waite,




Durmystsuch a5 eroslon or human intrusfon from houslng construction are
probab!y, txt.rmly unlikely., However, this does not preclude other
activities Such 35 3 wall being drilled onsite which passes through
waste, bringing contaninated material to the surface. Disposal of waste
at grut:er ccpths will be considered by NAC in subsequent work.
Finally, ft capun;s that NRC staff was not sufficiently clear regarding their
intent with oanguphs 61.51(a){4) and (6) fn the draft Part 61 rule. The
intent was that requlre-ents in Section 61,51 such as preventing water inf1l- .-
tration or el hinutinq contact of water with waste be considered as obfectives
to be Str!ved'fov;v\rlther than. absolute cr(uris This fntent s delng clarified
in the flnal Part 61 rule, . ' o
[Ites 3 - The requiresents and classification system developed
for Part 61 canibe applied to any waste whether currently generated or to be .
generated’ in thc fut.ure The requirements dafine safe disposal and estadlish’
ainfsum controls -mlch should be spplied to ensure safe disposal of vaste
regardless of- type{ or point of generation, Some wastes sre not considered
generally lcc_epu!f_le for nur*'wrfnct disposal-and wil) need to be analyzed
further, A preliminary analysfs indicated that certain reprocessing wastes
may fall into this category. (See response to Item 4 balow.) NRC plans to ..
address disposa) 6f Such wastes through subsequent work which may result fn -
amendments m]rar_g_ 61 setting out requirements for the disposal of such wastes.
.~ 1tem & - Due to the volume of comssnts received regarding TRU
waste dispasal, the lialts for transuranic wacte have been reexamined in the
fins) EIS. However, some of the commentor's ratfonale for his assertions sy
be briefly exnhkd First, NRC staff continue to believe that the option of
reprocnsina of. spent reactor fuol and recycle of the recovered plutonium §s
not Hllﬂy to be a siqn"innt source of waste for at lesst severa) years.
Secondly, NRC suff cosparsd the linits in 10 CFR 61 with some extimated
concentrations fn a nunber of waste streans which could be projectsd to result
from plutoniu- recycle activi ties.. These estimated concentrations were obtained
fros work on the subjcct pcrfoued by OOE.  (Reference 18.) This. analysis
projects that cladding hulls, for example, would contain transuranics at
levels greatly uceedfng 1ao ncilgr-e.g.. nﬂrly 700 nfi/gm,

s
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Tairdly, the commenter {ncorrectly assumes that all waste possibly containing
TRU isotopes would be layered. It {s possible that much of this assumption
coses from a lack of clarity in Tadle 1 of Section €1.55. In any case, NRC
staff belteve that the concept of layered disposal as defined in the Part 61
rule does not automatically uxclude potential inhalation exposures.
5.~ -

Iten 5 - As discussad in response to othar comments by this
commanter, NRC staff does not belfeve that the cosmenter’s canclusions fall
froa the prenises stated.

Item 6 = NRC does not believe the consideration of subsidence
should be redone. The requirmnt: for reducing subsidence are intended to
reduce the need for active and costly maintenance during the active institu-
tional control period. 8y placing greater emphasis on stability as a part of
operations, long-tern maintenance costs are reduced. In addftion, §f conside
eration of subsidence was neglected, the vary same requiresents for long-term
stability would be needed to help ensure safety during oparations, reduce
potential for migration and reduce 'pountinl exposures to an {nadvertent

{ntruder.

Item 7 - NRC staff apologize for any difficulties regarding the
presantation of the results {n the draft EIS. HMost of the calculations were
performed with the assistance of a digital cosputer. Sinte the computer was
fnherently able to handle & large number of significant figures, it was con-
venfent to retain several significant figures throughout intermediate
calculatfons and 1n final printouts of results. (This was believed to be more
useful than the practice of rounding at {ntarmediate steps which could have
besn the case if hand calculations were Involvad.) Retaining three or four
significant figures {n the computer output facilitated dedugging the cosputer
prograss and chacking the reasonableness of results, In the draft EIS, tabu=
lated results were considered “intermediate results® and were generally
reproduced as printed by the computer. These tabulated results ware usad to
provide a backdrop for discussions and help reach conclusfons. Rounding up to
& wore reasonable number of sfonificant figures was accomplished as part of
the discusstons and conclusions reached and as part of setting farth particular
merical requiresents (e.0., Table 1) in the draft Part €1 rule.
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'ntnzpén.g", B19GIng 1MLD Eve 1otas atlampting to reclede artifects from
the d°spased waste; or Inadvertently (vuch 44 &n LAknowing Indryithil whe
signt u:u@t o use the lane for reasussiria nreductire purposes In e
future=te § , ‘areing o0 hous'ng)
o

13) T eatlaiontering one of severs) malural environeantsl pettmeyt Back te
sec  Tmig,mould include Uhe potantial lesching and transpert of The
waitte ‘.nrtr;uqﬁ the ground water, Yabrusion mg Olsparsiom by plants and
aniaa’y, long-ters msmn of the 11ta with sxentudl uncouering of the
wlste o'd su'fncc waAlar and 230 Lransport; ad reissss of gaseous docaa-
pos"*eq pmcu rm the masle contalaing ragicective species (w o '
rit and athane qnl

e ‘1rst mooe _mup’.us prlnrﬂl short-term Coastdarations sad the second 4nd
ira, longelers cansidwratrons .
.ATer n (nipter.5 of the OEIS, WRC agaln Teviews the various patheays of
relesse Lo the envirooeent and nolei that of thest, the most significast
Sattasy 18 ground-water srigration. Gasacus relessas do not have » large
Ipact and ren'be reauc, | by sssuring stable site conditions  lapacts from
2lant and anisal intrution are s)Le-sGECfIC 4nd Can be reked through enghs
neer 195G orsignse applied to reduce ground-watsr sigration sad potential intruder
txpotures  Eroston 1y a slow, long-larm process which can be Controlled
Ihrougtr proger 371ing and good coerationsl tachargues. @
- o 1)
WAL 524€7 continues te belisve that the ground-watsr wigration pathmay is
probadbly of‘nu nqnmcncc 1 relation to other snvironmntal release
. patmerys and has, the patantial of uoui-g the . largest matar of fndivideals.
In adgition, contasination of groumdwatsr hat been doameoted §n morw than ooe
Instance from the dispasal of hazardous and $0Fid mastes. As such, It is s
real por.mthl.um..q of sxposure which should be comsidered, net a Mypethetical
pathway which -iqm occur in the futurs, sach 3s lmrunt {ntrusion,
N 13

t'u- 4 - Sumsary tzbles mmmi.q the results of the maerica)
“cost-Denefit”: mlysu Mn bedn inciudeg in ﬂn Cina} E18.
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