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MEMORANDUM FOR: Vandy Miller
Assistant Director for State

Agreement Programs
Office of Governmental and

Public Affairs

FROM: Richard L. Bangart, Director
Division of Low-Level Waste Management |

and Decommissioning
Office of Nuclear Material Safety

and Safeguards |

SUBJECT: REVISION OF NUCLEAR REGULATORY COMMISSION GUIDANCE ON
LOW-LEVEL WASH DISPOSAL

We are enclosing, for your information and for the States, copies of draft
revised Standard Re"iew Plan (SDP) Sections. The draft revised SRPs cover
topics on: (a) surface water h drology (SRPs 2.4.1, 3.4.4, 5.1.1, and 6.3.1);3
b) design of soil cover systems (SRP 3,2); (c) waste disposal operations
SRPs 4.1,-4.2, and 4.3); (d) introduction to performance assessment and

analysis of radioactivity release (SRP 6.1); and (e) occupational radiation
protection (SRPs 7.1, 7.2, 7.3, and 7.4 . In addition, we have included a_new
SRP section (SRP 1.0, Licensing Process .that-is often referred to as the
"roadmap"'section. The-revised guidance is in response to the Staff
Requirements. Memorandum (SECY 90-331) and fulfills steff commitments related
to the-September 21, 1990, Commission Paper on " Conformity of Guidance on-
Low-Level Waste-Disposal' Facilities with the Requirements of 10 CFR Part'61."
The revisions contained in the' draft SRPs were described by the Low-Level
Waste Management staff at the July 15-17, 1991, Low-Level Waste Regulatory

. Workshop sponsored _by the Office of Governmental and- Public Affairs / State
Programs.

The enclosed draft revised SRPs aribeing transmitted to your office so'that
they.may be transmitted to the States for any comments that the States may wish
to ma ke. We will also formally' issue the draft revised SRP- Sections by way of
a Federal Register Notice. A 60-day period for public: comment will be reserved
before formally _ issuing the final revisions in NUREG-1200, af ter having
addressed-issuestraised during the comment period. This advance transmittal
of:the revised SRPs to-the States involved in low-level waste regulation ~is-
intended to provide the maximum period-for State review,_while .the arrangements
and details for formally issuing the. Federal' Register Notice are completed.
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Any questions that you nay have on the draf t revised SRPs may be directed to
Paul H. Lohaus on extension 2-0553.

O $1GN!@BY [d |

Richard L. Bangart, Director 1

Division of Low-Level Waste Management |
iand Deconunissioning

Office of Nuclear Material Safety:

and Safeguards

Enclosures: SRPs 1.0 through 7.4
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NUREG 1200
U 3. Nuclear Regulatory Commission

s,;;,, / Office of Nuclear Matenal Safety and Safeguards

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM

............................................................................
STANDARD REVIEW PIAN 1

LICENSING PROCESS

............................................................................
1. INTRODUCTION

"The Standard Review Plan for the Review of a License Application for a law. '

Level Radioactive Waste Facility," NUREG.1200 (SRP) provides guidance for the
review and evaluation of the nuclear safety aspects of applications for
licenses to construct and operate low. level radioactive. waste (LLV) disposalfacilities. Such licenses are required under 10 CFR Part 61 entitled '

" Licensing Requirements for Land Disposal of Radioactive Waste." To receive a
license,-the applicant must demonstrate, in a license application, that the
proposed facility will conform to the standards for the issuance of a license
cited in~ 10 CF1t 61.23 and will thereby-meet the four specifically stated
performance objectives of 10 CFR 61.40 to 61.44

The responsibility of the staff in the review of an application for a license
for a LLV disposal facility is to determine that the proposed facility will
not be inimical to tb common defense and security; thtt it can be sited,-
designed, operated and closed without undue risk to public health and. safety;and that environmental values will be protected. To carry out this
responsibility,-the staff is required to obtain reasonable assurance, throu&h
evaluation of information in an application and through selected-independent
assessments, that the applicant has demonstrated compliance with specificregulatory requirements. In carrying out this responsibility, the staff must
also clearly state and identify for the applicant those standards, criteria,
and bases which thc staff will apply in reaching a licensing decision.

The burden of proof for compliance with the requirements for licensing always
rests with the applicant. Analyses by the NRC staff are intended to provide
regulatory confirmation of reasonable assurance regarding compliance or non.compliance.

A staff determination of reasonable assurance of compliance' leads
to a decision to issue the license. In the case of a staff determination of
non. compliance, the staff must inform the applicant of the specific
requirements with which the applicant has not complied and the basis upon
which the decision of non compliance was made.

1-1 Rev.-3 -September 19al,
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4.

REIATIONSHIP OF SRP TO PERPORMANCE OBJECTIVES AND LICENSING STANDARDS

One aspect of site licensing that lends itself to a relatively uncomplicated
example of the relationships among performance objectives, licensing
standards, and the SRP is that of protecting future inadvertent intruders.

Addressing this concern, the performance objective set forth in 10 CR 61.42
requires, in broad terms:

Protection of individuals from inadvertent intrusion. ;

Design, operation, and closure'of the land disposal facility must
ensure protection of any individual inadvertently intruding into the
disposal site or contacting the waste at any time after active
institutional controls over the site are removed."

In the Standards for Issuance of a license, that broad requirement is
reinforced, no less broadly, by 10 CR 61.23(c) as:

The applicant's proposed disposal site, c'.isposal site design, land
.

disposal facility operations (including equipment, facilities, and !
|

procedures), disposal site closure, and postclosure institutional
control are adequate to protect the public health and safety in that
they will provide reasonable assurance that individual' inadvertent
intruders are protected in accordance with the performance objective
in i 61.42 Protection of individuals from inadvertent intrusion.

These generalized criteria are directly addressed in the SRP by-ReviewPian 6.2 " Intruder Protection" which considers in detai1~:the separate issues
of waste segregation, minimum depth of burial, and the design and construction
of engineered intruder barriers. But in addition to SRP'6.2, another
seventeen SRPs also require review of information that, in one way or another,
affects the protection of inadvertent intruders; these are : listed _in Table 1-1,

5. HIERARCHICA1. STRUCTURE OF PART 61

In its development, Part 61 was given a hierarchical structure. At_the
in conformance with safety goals _ established by NRC's authorizing-outset,

legislation, . overall performance objectives were established to define the
level of nuclear safety and environmental protection that should be achieved
in the_ land disposal of LLU._ In support of the goals and' objectives - Part .61
next establishes specific technical requirements for near-surface disposal of-
LLU to help ensure that the' performance objectives will be. net. Requirements:
were established' for each of the major components of a disposal system,_

including the site characteristics, facility design and operation..~ waste form

''J a Rev. 3 - September 1991
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and classification, and institutional controls.
hierarchical structure of Part 61 and its supporting base.-Figure 1 1 depicts the

At the apex of the triangle (Figure 1 1) stands the ultimate goal that the
disposal of low level radiosctive . waste shall not be_ inimical to the common
defense and security and will- not constitute an unreasonable risk to the
health and safety of the public or the environment.' These goals are set out in
the Atomic Energy Act of 1954, as amended, the National Environmental PolicyAct,

the 1.ow level Vaste Policy Act, and the Lov.14 vel Radioactive Waste -Policy Amendments Act.

10 CFR 61.40 through 61.44 and address protection from releases ofThe performance objectives are specifically stated ~ in
The need to saticfy the performance objectives provides the basis for theradioactivity, inadvertent intrusion, operations and post closure stability.
content of the three successive foundation levels of the hierarchy --
technical requirements, NRC guidance, and license applicant information n
the performance objectives are in turn supported by these levels as theyand

direct the license application and its evaluation towards their fulfillment
.

For its technical requirements,10 CFR 61.23 establishes the standards for the
issuance of a license and links the technical requirements with the ,

performance objectives, It also identifies the specific. findings that NRC austmake to issue the license. Specific requirements stated-in 10 CFR 61.23
address siting, facility design, operations, vaste form, waste classification
institutional control, financial assurance, environmental'sonitoring ,

security, criticality safety, reporting and record keeping. ,

that the provisions of 10 CPR Part 51 for environmental protection' be metIt also requires
administrative and procedural requirements.for licensing are also linked to 10. The

CFR 61.23 in that they specify the type of information and analyses an
applicant should submit in an application that is to be_ reviewedty the NRC
staff and which,_after review, will then provide _the basis for the findingsrequired by 10 CFR 61.23 for issuance of the license,

i

The next lower supporting layer, designated as NRC' guidance, serves as .~a
bridge between the technical requirements level and the-license application
level. NRC guidance provides further elaboration of Part 61 requirements,
offers acceptable approaches for meeting those requirements, describes details_of the information and analyse:|

an applicant should submit in an application
and establishes acceptance criteria the NRC staff vill ^ apply _in evaluating the
information submitted in an application. Through these means,.NRC guidance
offers technical support to the applicant while allowing information-from the

~

applicant, at the base of the hierarchy, to be,sukaitted to NRC for evaluation
against the requirements-of;10 CFR Part 61, At this level of the-Part 61-
hierarchy,Lthree documents are especially important:I these SRPsi(NUREG 1200),

.

the SF6C '(NUREG 1199) previously discussed,' and " Review Process for Low IAvel
Radioactive Waste Disposal License. Application Under 14w-Imval Radioactive'

Vasto Policy. Amendments Act"'(NUREG 1274).;
'

;

!

-1-4 'Rev. 3 - September 1991
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The up and-down arrows at the side of the diagram in Figure 1 1 serve toindicate that the influence from all of the upper layers need to be consideredat all lower levels,

levels above it. and that each lower level must provide support for all

In the following three sections, the three lower levels of the hierarchydiscusse" ,
, (i.e., requirements, NRC guidance,and information supplied inthe lice ,pplicatinn) are discussed in further detail and integrated to

show the p ucess followed by the staff in reaching a final decision to issue
or deny a license. Section 6 reviews in further detail the overall licensing) process. Section 7 shows the interrelationship of the requirements of Part61.

Section 8 addresses the SRP and SF6C Cuide end shows how the infortnationrequired in a li:ense application is coordinated to the criteria for
acceptance set out in the SPJ.

6. OPERATION OF THE LICENSING PROCESS

As noted, a detailed description of the licensing process is provided inNUREG 1274,
" Review Process for Low Level Radioactive Waste Disposal License

.

Application Under Low Level Radioactive Waste Policy Amendments Act". The moresignificant activities within that process are discussed here.

Figure 1 2 provides a diagram of the licensing process. It shows, in a more
direct way than portrayed in Figure 1, the relationships between requirements
in Part 61 (shown as 10 CFR 61.23 in Figure 1 2), NRC guidance (shown as SF&C
and SRP) and information supplied by the applicant for a license (shown as
application and supporting data and analysis).

The process is initiated by the applicant who collects organizational
information, technical data and design information, prepares performance
analyses, and submits an application, termed a Safety Analysis Report (SAR),required by 10 CFR 61.10 61.16

and an Environmental Report (ER) required by 10
CFR Part $1. After the license application is judged to be complete, it is
then reviewed and evaluated, through the medium of the SRP, for technical and
administrative conformance with licensing requirements. The Environmental '

Report is reviewed under " Environmental Standard Review Plan for che Review of
a License Application for a Low-Level Radioactive Waste Disposal Facility",(NUREG 1300) (ESRP),

10 CFR Parts 2, 51, and 61 define the licensing process for the NRC. Upon
receipt of an application, the NRC staff first conducts an acceptance review
to ensure that the applicaticn is complete and contains sufficient information
for the staff to conduct a detailed review. Completeness will be determined
by a rapid reading and screening of the entire application against the
requirements of 10 CFR 61.10 through 61.16 and by comparing it to the subjectheadings in NUREG documents 1199, 1200 and 1300 and Regulatory Guide 4.18.
After the application has been reviewed for completeness and been found

1-5 Rev. 3 - September 1991
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be notified by the NRC. acceptable for review, a docket number will be assigned and the applicant will
If tht

unacceptable for docketing, the applicant will be informed and will beapplication is determined to be incomplete and
provided with a listing of the deficient areas.

NRC staff next begins a detailed safety review of the application against the
requirements of 10 CFR Part 61 and an environmental review against therequirements of 10 CFR Part 51.

The safety review is conducted following
guidance in the SRP (NUREG 1200) and leads to preparation by the staff of anSER.

In the SER, the staff will address and make detsruinations on issues
such as conforn.ance with the site suitability requirements, conformance with
site design, conformance with facility operations and closure requirements and
conformance with the performance objectives and other requirements containedin 10 CFR Part 61.

The environmental evaluation also comprises a significant element of thereview process.
An ER is required of the applicant under 10 CFR 51.45 ard 10

CFR 51.62 unde" provisions of the National Environmental Policy Act. The
contents of the ER are specified by Regulatory Guide 4.18 . " Standard Forsat
and Content of Environmental Reports for Near. Surface Disposal of Radioactive 'Waste",

Preparation of the ER may often use some data common to the SAR.
ER is evaluated at tha same time as the SAR but under the provisions of NUREG.The
1300.

facility on its surroundings and examines potential alternative- actions.In reviewin5 the ER, the staff assesses the effect-of the proposed
completion of its review, the staf? prepares and issues an Environmental Upon

Impset Statement-(EIS). The EIS is issued concurrently with the SER and
provides the staff's conclusions on the environmental effects of the proposedfacility.

Although processing of the ER is administratively separate from the
nuclear safety evaluation review using the SRPs, Part 61 takes cogni:ance of
the requirement for the preparation of the ER, and 10 cm 61.23(1)
specifically requires satisfaction of 10 C M Part 51 (which implements the
National Environmental Policy Act) before the NRC staff may conclude thatregulatory standards have been met.

Based on the review and' supporting
documentation contained in the SER and EIS, the staff will make the findings
set out in 10 CFR 61.23 and recosesend issuance or denial of the license.
As required by 10 CFR 2.765, the staff may not issue any license until
expressly authorized to do so by the Commission.

.

7.
INTER REIATIONSHIPS WITHIN PART 61

For the purposes of preparing and reviewing a license application,- 10 CFR Part
61 contains four sections of major significance: 10 C R 61.40 61.44
the performance objectives; 10 C R 61.10a61.16 require the submittal of aspecify
license application and specify its contents; 10 C R 61.23 establishes
standards for the issuance of a license; and Subparts D, E and G elaborate and
expand upon the standards of 10 CFR 61.23. These latter Subparts includa, for

1-6- Rev. 3 - September-1991
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The
Standard Format and Content Guide has been prepared by the staff toprovide a uniform structure and content for the application as set out in 10CFR 61.10 through 61.16. It contains descriptions of the information

I

identified as necessary in an application to permit the staff to make findinrequired by 10 CFR 61.23. gs
For each element of information that the staff hasidentified as essential in the application, the staff must also be able toidentify:

the purpose of needing and evaluating the element of information;
-

the specific requirements that are applicable:-

the criteria and bases for determining the acceptability of the
-

information submitted;
the procedures that the staff evaluator is to follow to provide
reasonable assurance that the applicable requirements have been
satisfied; and

the conclusion or type of conclusion that is sought from the
-

evaluation of the information element under review.

Each of the above five areas is specifically addressed in the SRPs for each .

element of information specified in the Standard Format and Content Guide.

For the evaluation of a license application, 10 CFR 61.23 itemizes the
specific standards to be satisfied, and incorporates by reference other
sections of Part 61 and other Parts of Chapter 10 of the Code of Fe 'e alRegulations.

These standards are judged to have been met followint staffconcurrence that the total suite of performance objectives, along with related
technical requirements and administrative standards have been satisfied.
Because the reviews of the individual SRPs address the acceptability of
individual items of information or analysis which have been submitted, any
single SRP section review may address only a portion of a requirement of 10
CFR 61.23, or it may address some or all of several requirements.
Consequently, successful review under any individual SRP may, by itself,
provide only partial satisfaction of one or more of the required licensing
criteria, so that combined successful reviews under several individual SRPs
may ultimately be necessary for any single requirement to be fully satisfied.
Figure 1 4 has been prepared to visually demonstrate the relationships
the individual requirements of Part 61 and the individual SRPs needed toamong
satisfy them.
from Figure 1-4.)(The information presanted previously in Table 1-1 was compiled

In Figure 14, the lef t margin contains a line for each of the 67 individual
reviews within the SRP.
those individual provisions of Part 61 that affect licensing review.The headings across the top of Figure 1 4 identifySome
selection was exercised in presenting individual sections of Part 61; in some

individual sub sections are shown, in others, where all of the sub-cases,

sections function as a unit, only the entire section is designated. In other
cases, where the Part 61 section does not affect license review under the

1-8 Rev. 3 - September 1991
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SRPs, it has been omitted. An 'X" at the intersection of a row related to an
SRP component with a column related to a provision of Part 61 indicates the
existence of a relationship where the SRP responds directly to the stated
requirement in the Part 61 section. An 'O' indicates an implicit or indirect,but nonetheless important relationship. *

Vhere more than one SRP is identified under any section of Part 61, those SRPs
must together satisfy that regulatory provision; where one SRP is identified
with more than one provision of Part 61, that SRP contributes to meeting all
the Part 61 requirements identified. While Figure 14 shows the relattonship
of all SRP sections to individual Part 61 requirements to be obvious and
unmistakable, an added benefit offered by the matrix of Figure 14 is the
demonstration, by the presence of multiple markings within a single column, of
the interrelationships amons SRPs needed to satisfy individual provisions of
Part 61; or by the presenec of multiple markings along a single row, which
show how one SRP may address teore than one provision of Part 61. For example,
although SRP 6.2 directly responds to the standard of 10 CFR 61.23(c) for
intruder protection, note from Figure 1-4 that seventeen other sections of

|Part 61 also have implications for intruder protection,
i

Also, for any single SRP, it is possible to verify that data needs under 10
c m 61.10 61.16 are essential and consistent with requirements under 10 cm61.23. ,

|

9. SUMMARY

SRP 1 discusses some aspects of the licensing process, provides guidance on
the hierarchical structure of Part 61, on the internal relationships within
Part 61,-and on the relationships between the requirements of Part 61 and the
individual issue oriented evaluations of the SRP, NUREC 1200. Part 61 was
draf tsd to exhibit hierarchical structure, with safety goals and performance
objectives influencing activities at all levels, and with all levels
contributing to the achievement of the goals and objectives. Figure 1 1
illustrates this hierarchical structure.

In concept, the process for licensing facilities regulated by Part 61 is
simple and direct.- The applicant provides an SAR containing the data and
analyses required for staff evaluation of the propos63 facility. The_ staff, on
the basis of review and evaluation following the guidance of the SRP, makes a
reasonable assurance finding that licensing requirements are met and prepares
an SER supporting the issuance of a license. Concurrently, an ER and an EIS
are also prepared. The SER and EIS are then forwarded to the Commission for
action. Figure 1-2 illustrates.this process.

Part 61 has been written so that 10 CFR 61.10 61.16 specify the information
required of the applicant, and 10 cm 61.23 specifies the standards for
issuance of a license, subject to the complementary requirements detailed by

1-9 .Rev. 3 - September 1991
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A /^* NUREG.1200
( U.S. Nuclear Regulatory Commission
\.,,,, Office of Nuclear Material Safety and Safegestds 4

LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.4.1 '

SURFACE WATER HYDROLOGY

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Surface Water Hydrologist / Hydraulic Engineer

1. 2 Secondary - None

1.3 Supporting - None

2. AREAS OF REVIEW

L
The staff will review the information on surface water hydrology in the SAR
pJrtaining to (1) the relationships of the site to surface-water features in the
site area, (2) events such as floods and das failures that may require implemen-

-

tation of special design features, (3) surface water users that may be affected
during the operational and postclosure periods,- and (4) ability of the site to
meet the site suitability requirements of 10 CFR 61.50.-

3. REVIEW PROCEDURES

The staff will obtain and use such information as is necessarv to ensure thatthe review procedure is complete. Thestaffwilluseandempliasizematerial
from this SRP as iaay be appropriate for a specific case. -

,

3.1 Acceptance Review

The staff will- review for completeness the information'~on surface water hydro-
'

logy in the SAR in accordance with NUREG-1199 and this SRP. If the applicant's
information is inadequate or insufficient the staff may request that the ap--
plicant supply further information.or prov,ide an explanation why information -
recommended in this SRP is not provided. The staff may recommend.that the SAR
be rejected or accepted for documentation,~-pending the submittal of the re-*

quested information. If the information furnished by the applicant is found
ofthe,sitewillbegin..to be adequate the technical evaluation of the surface water hydrology aspects

~

3.2 Safety Evaluation

The staff will determine whether the applicant has met the site suitability
requirementsLof 10 CFR 61.50. The. staff will verify that-

(1)- the site. is not located in an area subject to frequent flooding, and the
applicant has'not proposed waste disposal:in the.100 year floodplain
coastal high-hazard area, or wetland, as required by 10 CFR 61.50(a){5)-

_

|
-

.
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SRP 2.4.1. .

Surface dater Hydrology'

4. ACCEPTANCE CRITERIA

4.1 Regulatory Requirements

The regulations applicable to the areas of review of this SRP are
(1) 10 CFR 61.50, " Disposal Site Suitability Requirements for Land Disposal "

(a)(5), as it relates to siting in frequently floodsd areas and showing,
compliance with Executive Order 11988, " Floodplain Management Guidelines"

(2) 10CFR61.50(a)(6),asit-relatestominfaizingupstreamdrainageareas,where possible

(3) 10CFR61.50(a)(10),asitrelatestoavoidingareaswhereactiveerosionis occurring

4.2 R_gulatory Guidance

Guidance on site suitability requirements related to floodplains and floodingis available in Ap endix A to this SRP. Additional guidance on site-selection
and surface water _ drology considerations is provided in NUREG-0902. >

4.3 Regulatory Evaluation Criteria

Acceptance of the information in the SAR will be based in part on a qualitative
evaluation of the completeness and adequacy of the information and of maps.
Descriptions and evaluations of structures, facilities, and erosion protection.

'

designs are adequate if they gre sufficiently couplete to allow independent-
evaluations of the effects of flooding and intense, rainfall. Site topographic

-

maps are acceptable if they are of good quality and of sufficient scale to allow
independent analysis of pre- and post-construction drainage patterns.

The information presented forms the basis for subsecuent hydrologic engineering.analyses that are assessed in SRPs 3.4.4 5.1.1, anc 6.3.1. . Therefore, com--
platent.ss and clarity of data are very im,portant. Maps are adequate if they
are legible and adequate in coverage to substantiate applicable. data and analy-

The descriptions of the hydrologic characteristics of. surface water-fea-ses.

tures ar.d water use are acceptable if they are detailed and. generally-correspond
to those of the U.S. Geologic Survey (USGS), National Ocaanographic and' Atmos-pheric Administration Soi
priate' State and river, basin agencies. Conservation Service, Corps of Engineers, or appro-Adequate descriptions of existing or-
proposed reservoirs and dans tsat could influence conditions r.t the site may be.
obtained from reports of the USGS' U.S. Bureau of Reclamatf:,n, Corps of Engi-
neers,andothers;thesedescriptlonsnormallyincludetrbulationsofdrainageareas types of structures
design,: criteria elevation, storage relationships, and short- and:long-temappurtenances, ownership, seismic and spillway

.

storageallocatIons.
-

- The information and analyses presented.are acceptable if the' staff determines
that the data clearly indicate that the following site suitability requirements-have been met;

2.4.1-3 Rev. 3 - September 1991
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SRP 2.4.1. .

Surface Water Hydrology'

Two sets of samples were collected by the applicant from XYZ Creek at locationsimmediately adjacent to site. Results of analyses at these stations indicate no
perceptible contamination of the river water resulting from groundwater dischargeinto the river.
is associated with the increased flow during that period.The decrease in major and trace constituents from March to June

Surface water use downstream of the facility is limited, and the nearest surface
water user is approximately 1.7 miles downstream. The principal use of this
water is for irrigation, and the rate of use is 0.14 million gallons per day.

Data provided by the applicant document that the immediate site area is
generally well drained and free of low-lying-swampy areas. Applicant analyses
and independent staff estimates indicate that the disposal area is above the
level of the probable maximum flood on XYZ Creek and thus is located well above
the elevation of the 100 year and 500 year floods. On the basis of these data
and analyses and the NRC staff site visit, the staff, therefore, concludes that
the requirements of 10 CFR 60.50 a)(5) have been met. Additionally, because the
site is located well above any cr(edible flood level, the requirements of 10 CFR
61.50(a)(6) also have been met.

On the the basis of information provided in (supply reference) and the staff
site visit, there is no evidence that surface 1rocesses such as erosion, slump-
ing, and landsliding are currently active in tie immediate site area.
therefore, concludes that the requirements of 10 CFR 60.50(a)(10) have been met.The staff,
6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for a near-surface low-level radioactive waste disposal facility. In addition,
it may be used as guidance by applicants and licensees rrgarding the NRC's plansfor performing such a technical review.

Exceptwhentheapplicantproposesanacceptablealternativemethodfor
complying with the Commission s regulations, the staf" will use the method
described herein.

7. REFERENCES

Code of Federal Reoulations, Title 10 " Energy," U.S. Government Printing Office,
Washington, DC, revised annually.

-- , U.S. Nuclear Regulatory Commission, NUREG-0902, " Site Suttability,
i

Selection and Characterization," 1982, reprinted 1986.

-- , U.S. Nuclear Regulatory Commission, NUREG-1199, " Standard format and
Content of a License Application for a Low-Level Radioactive Waste Disposal
Facility," Rev. 1, January 1988.

Because of the geographic diversity of sites and the large number of hydrologic
references, no specific tabulation is given here. In general maps and charts
by the USGS NOAA, Araty Map Service, and Federal Aviation Adelnistration
supply paper,s of the USGS; river basin reports of the Corps of Engineers;; water-andother publications of State Federal, and other regulatory bodies describing
hydrologic characteristics In the site vicinity and region are used.

2.4.1-5 Rev. 3 - September 1991
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Appendix A

HRC staff review of E.O. 11988 and United States Water Resources Council (USWRC)guidelines (VSWRC,1970) for implementing the Order indicates that very littleflexibility exists in interpreting the Order. A proposed waste disposal site
located in a 100 year floodplain would only, in rare cases, be found to beacceptable. The guidelines discuss the need to avoid development in a flood-
plain, if there is a reasonable or practicable alternative for doing so. The
Order also requires consideration of various alternatives to developing, in-habiting a
floodplain.ndotherwiseusinglandthatisconsideredtobeinthe100 yearTherefore, the principal findin
site is actually located in the floodplain. g to be made is whether or not the

For the purposes of this guidance
the area of actual waste emplaceme,nt.the waste disposal area is considered to be

The site is defined as the area desig-
nated for waste disposal activities and includes the area of waste emplacement
and the buffer zone (e.g. trenches, vault structure).

2.1 Floodplain Determinations

The 100 year floodplain is normally defined as the lowland and relatively flat
areas adjacent to stream channels or waterways which are subject to flooding by
a flood having a probabilty of occurrence of 1 in 100 in any particular year(USWRC,1978). Such a definition, however, requires some interpretation, since
practically any land area will be covered with runoff dwing a storm event.
The differentiation is normally made on the basis of the degree of inundation,
where flood depths above specified minimum values are used to define a flood-plain. Such differentiation is illustrated by guidelines such as those devel-
oped by the Federal Emergency Management Agency (FEMA) related to floodplainstudies (FEMA,1985.
various categories,) depending on the depth of flooding.In general, land areas are classified as hazard zones in

'

There are also distinctions to be made regarding types of floodplains and exactlywhat constitutes a floodplain. Clarification ma
guidelines, which address riverine floodplains, y be provided by examining USWRCcoastal floodplains, and s
floodplains (such as alluvial fans). Depending on the type of floodplain,pecialcom-
putational procedures and determination of the floodplain may be different.

For many areas of the United States, maps have been developed which delineate
floooplain boundaries. These maps may be used, when available. E.O. 11988"states: ...Before taking action, each a
posed action will occur in a floodplain.gency shall determine whether the pro-..This determination shall be made
according to a Department of Housing and Urban Development (HUD) floodplain mapor a more detailed map, if available. If such mass are not available, the
agency shall make a determination... based on the zest available information..."

Based on staf) review of the requirements of the Order, the first step in deter-
mining if a site is located in a floodplain is to consult published maps. If
such maps are not available detailed maps should be developed by the applicant
in accordance with USWRC guidelines. If the site is located in a floodplain,
as defined by the maps, it may not be acceptable. The final determination is

i made by meeting the requirements of E.0.11988 which d
and requirements related to siting in floodplaln areas.efines many general goals-The USWRC guidelines
provide criteria for implementing the requirements of the Order. . The USWRC
guidelines provide a step-by-step method for evaluating any proposed floodplain

, .

2.4.1-7 Rev. 3 - September 1991
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Appendix A
!

'

in accordance with 10 CFR 61.50(a)(10), ta minimize potential for erosion; and
(4) locating a site in an area that is not undergoing changes which could
invalidate predictive models, in accordance with 10 CFR 61.50(a)(10), to provide
confidence in the site's ability to isolate waste, or to accurately monitorpotential waste migration.

If a site can be affected by large floods, it is also neesssary to evaluate theimpacts of floods on groundwater levels.
disposal in the zone of fluctuation of the water table.10 CFR 61.50(a)(7) prohibits wasteIf a site is locateriin an area where floods can cause groundwater levels to rise and come into
contact with waste, the site would likely be unacceptable. In such cases, a
transient analysis of flooding and groundwater levels would be needed to verifythe adequacy of the site. It can be seen that this requirement is related to

levels will genera)lly be availabt only for streams with large drainage areas 10 CFR 61.50(a)(6 , because the time needed to produce changes is groundwater
and long flood peaks An exception to this generalization may occur if sitesoils are very permea.ble and response times for rising groundwater levels areshort.

2.2.3 Significance of Flood Hazards

Another important question that should be resolved regarding flooding and flood-plains is whetner the hazards )osed by floods or flood velocities are signifi-cant to the safe disposal of tie low-level waste. As discussed above the
determination of a floodplain location (using FEMA guidelines, for exa,mple) is
principally dependent on the degree of inundation and the risks associated withflooding. However the staff considers that there may be many proposed disposal
sites which may mee,t the depth and velocity guidelines, but may be significantlyinundated if a large flood
This factor should be a majo(e.g., greater than the 100 year flood) occurs.r consideration in selecting a waste disposal site. |

The staff considers that the major risks associated with flooding would not be lproduced by a 100 year flood. The purpose of providing siting criteria for
broad screenfrg of sites is to avoid, if possible, sites that would be inundated
or significantly affected by " smaller" % such as the 100 year flood. It
is expected that LLW sites will be desi m . and protected from the effects of
much larger floods; such floods may be as large as the PNF. Several SRP sec-tions address the need to design for large floods and provide criteria for
determining acceptability of site designs that provide the necessary floodprotection.

2.2.4 Use of Engineering Measures for Drainage Enhancement and Flood Hazard !Mitigation
i

The staff considers that another important decision regarding sits acceptability
is related to the extent that engineering measures would be needed to mitigate
flood hazards. Since it is generally recognized that some protection and
enhancement will always be needed against flood runoi'f the degree of site
enhancement and flood protection may become an overriding issue. The staff
further considers that the intent of the regulatory siting requirements is to
direct the site selection process towards a site where flood protectica is pro-
vided to the maximum extent by virtue of the site location. Su:h a site would

ibe well above flood levels or would be insignificant 1y affected by major floods. |Acceptable sites, while needing some sinor drainage enhancements and minimal
|

2.4.1-9 Rev. 3 - September 1991 j
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Appendix A
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Determination of methods to minimize, restore, and preserve floodplains
;

6i Reevaluation of alternatives'
,

7. Publication of findings

8. Implementation of proposed action.

If the site is not located in a designated floodplain, the initisi screeningtest has been met. However, if well-defined streams or dry stream channels
uist nearby, the site may need to be evaluated in detail, since HUD or FEMA
maps may not be sufficiently detailed to adequately define-floodplains in the .

proposed site area.

2. The applicant should conduct detailed flooding analyses to verify that the
site is not located in 100 year floodplain or a flood prone area. If a site is
proposed where development in the floodplain will occur, the site is acceptable
only if the applicant can demonstrate that no. reasonable or practicable alter-native exists. The justification should follow the USWRC guidelines related to
evaluation of alternatives and justfication of the proposed action.
site is located in a flood prone area, it may not be acce If ther
determination of acceptability is based on the applicant'ptable; the finalsjustificationthat
engineering measures to be used are reasonable enhancements to the site's
natural capabilities to provide. adequate flood protection.
3. The applicant should evaluate th's. site with respect to the other criteria
contained in 10 CFR 61.50 related to minimizing upstream drainage areas, avoid-

'g areas of erosion / deposition, and avoiding the contact of waste with flood- 1

induced groundwater levels. The applicant should demonstrate that site floodin
problems and other related phenomena will be easily mitigated by minor engineerg -

,

!

ing modificat.fons and that flood flows reaching the site from upstream drainageareas are easilprocesses will:y diverted. The applicant should also demonstrate that site
not affect the long-term performance of- engineered design- fea-

tures and will not-invalidate the use of predictive models.
4. CONCLUSIONS

E.0. H 988 provides criteria for siting in designated floodplain areas,

and
erallyindicatesthatfloodplainareasshouldbeavoidedwheneverpossIble. gen-10 ~
CFR 61.50(a)(5) states that wasta disposal _shall:not take place in a 100-year
fle,odplain.- The NRC staff concludes that.very little flexibility exists ininterpretin -
floodplain,g these requirements. If wasta emplacement is located in a 100 year|

it does not meet regulatory requirements. If a site (which includes
the waste emplacement area and the buffer zone 'is: determined to-be in a 100 =
year floodplain, it may not meet the requiremen)ts of E.0. n988,;unless- theree
is no other reasonable alternative. -. P the' site selection stage of low-level
wastefacilitylicensingInafloodplainarea.- it nesds to-be demonstrated that no practicable alter-

.

natives exist-tc a.iting>

An organized and logical procedure should be employed to determine if a sin)meets the 100 year floodplain and other siting requirements of 10 CFR 61.50(a
and E.O. H 988. This procedure includes:'(1) examination of published flood--

-

plain maps,--(2) development of detailed' site-specific maps by the applicant,- if
.

2.4.1-n . Rev. 3.- September 1991-
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5. REFERENCES

Executive Order 11988, " Floodplain Management," 42 FR 26951, May 24, 1977.

Federal Emergency Management Agency (FEMA), " Flood Insurance Study, Guidelines
and Specifications for Study Contractors," September,1985.
Rhoads Br
Mountains,"uceL.,FloodHazardAssessmentsforLand-UsePlanningnearDesert

Environmental Management, Vol. 10, No. 1, 1986.

U. S. Nuclear Regulatory Commission (USNRC) " Draft Environmental Impact State-
Waste," September, 1981.-ment on 10 CFR Part 61 Licensing Requiremen,ts for Land Disposal of Radioactive

ility, Selection, and Characterization," NUREG 0902, 1982,re i ed

U. S. Water Resources Council (USWRC), " Floodplain Management Guidelines,"43 FR 6030, February 10, 1978.
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/ 's NUREG.1200'

( U.S. Nuclear Regulatory Commission
' c;,, Office of Nuclear Material Safety and Safeguards.

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 3.2
DESIGN CONSIDERATIONS FOR NORMAL AND

ABNORMAL / ACCIDENT CONDITIONS

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Civil Engineer

1.2 Secondary - Surface Water Hydrologist

1. 3 . Supporting - Health Physicist and Hydrogeologist
2. AREAS OF REVIEW

The staff will review the princi
waste disposal facility (LLWDF) pal design criteria for the pro)osed low-level.that have been established by tie applicant to
reasonably ensere that the principal design features under normal conditions
and abnormal / accident conditions are designed to provide long-tem isolationof the disposed waste to minimize the need for continuing active maintenance
after site closure, an,d to improve the site's natural characteristics in orderto protect the
10 CFR 61.12(b)public health and safety in accordance with the requirements of

through (g), 10 CFR 61.13(a) through (d), 10 CFR 61.23(a)
through (f), 10 CFR 61.40 through 61.44,10CFR61.51(a),and10CFR61.52(a).

The staf f will evaluate the applicant's description of the
criteria related to nomal conditions, abnomal conditions, principal designand accident sce-
narios and the criteria's relationships to 10 CFR 61 perfomance objectives and
technical requirements for each of the following functional requirements re-
lated to the principal design features: (1) minimizing infiltration of water
into disposal units; (2) ensuring the integrity of disposal unit covers;
(3) providing the structural stability of backfill, wastes, and covers;
(4) minimizing contact of waste with standing water S p
site surface drainage during operations and after cl'o(ur)e;roviding adequates (6) facilitating
site closure and stabilization; (7) minimizing need for long-tem maintenance;
(8) providing a barrier against inadvertent intrusion; (9) saintaining occupa-
tional exposures as low as is reasonably achievable; (10) providing adequate
monitoring of the disposal site; and
monitoring and potential sitigative ac(11) providing an adequate . buffer zone fortion. '

Thestaffwill(1) assess,inaccordancewith'.0CFR61.12(c)through(d)iatheadequacy of the description of the principal design criteria and their re
tionship to the performance objectives in 10 CFR 61, Subpart C, considering
normal operating conditions, abnormel conditions (meteorologic, tectonic, and
hydrologic site characteristics are discussed in SRPs 2.2, 2.3, and 2.4, re-
spectively),
described in, and_ accident scenarios; (2) verify the analyses and assessmentsSRP 6 for their consistency and contribution to the design of the

3.2-1 Rev. 3 - September 1991
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SRP 3.2 ~

Design Considerations

The staff will review the applicant's evaluation of the effects c' the
abnormal events or accidents on exposures from releases of radioactivity in -|-
unrestricted areas and on the performance assessment analyses and models.
staff will determine if each principal design criterion provides reasonableThe

assurance that the associated abnormal event or acciw nt will not present an
unacceptable challenge to the required functions of a principal design feature.
The cha11n,ge will be assessed as unacceptable if it would result in failure to

-

meettheperformanceobjectivesof10CFR61,SubpartC
successfullyordeltheperformanceofthedisposalfacility.or in an inability to
3. 3 Requests for Additional Information

On the basis of its review, the staff may request that the applicant supply
additional information or modify the submittal to meet the acceptance cri-
teria in Section 4 of this SRP.
4. ACCEPTANCE CRITERIA

4.1 Reculatory Requirements

The regulations applicable to the areas of review of this SRP are
(1) 10 CFR 61.12; '' Specific Technical Information," (b through g), which-

require descriptions of design features, principal) design cr(iteria, and--
the relationship of the aforementioned with each other and the 10 CFR 61performanceobjectives -

.

(2) 10 CFR 61.13, " Technical Analyses," (a)=through (d)jecti(a) analyses to demonstrate that the serformance ob which require ,

ves of.10 CFR 61,
Subpart C will be met and (b) that tw role performed by design features
inisolatIngandsegregatingthewastesbeclearlydifferentiatedfrom
the role performed by natural site characteristics-

(3) 10 CFR 61.23 " Standards-for Issuance of a License ";
- | '|which require, findings that the applicant's design, pro (a) through (f),vides 2rotection of-

the public hesith and safety and reasonable assurance that.tw perfor-
manceobjectivesin10CFR61,SubpartC,andthe=technicalrequirementsin Subpart D will be met

(4) 10CFR61,SubpartC,"PerformanceObjectives,"10CFR61.40through.
10 CFR 61.44,-which present the perfomance objectives- toward the
achievement of which the facility design must contribute-

,

(5) 10 CFR 6L51, " Disposal Site-Design for Land Disposal "L([), which
presents the miniaua technical requirements for near-s,urface disposal-site design -

(6) 10 CFR 61.52 - Land Disposal Facility Operation and Disposal SiteClosure,"(a$."whichpresentstheminiauatechnicalrequirementsfor-

disposa'y facility operation and closure -- -

,

,

.

3.2-3 Rev. 3 September 1991
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SRP 3.2 Design Considerations'

Principal design criteria for directing and controlling onsite precipitation
or seasonally perched groundwater away from disposal units should identify the
flow rates and ground' ater levels that subsurface drainage systems are
expected to handle. ihese flow thtes or groundwater levels at a minimum
should be based on (1) severe snowmelt conditions, where applicable, or the
100 year, 6-hour rainfall with high antecedent moisture or frozen ground con-
ditions as the normal operational event; (2) the worst conditions resulting
from maximum snowmelt or the PHP as the abnormal design-basis event; and
(3) accidental blockage of single drainage components as an accident
condition.

4.3.2 Disposal Unit Cover Integrity

The applicant's principal design criteria to ensure the integrity of disposal
unit covers are acceptable if they are consistent with and support the anal-
yses of percolation, subsurface and surface water drainage and erosion
protection reviewed under SRPs 3.4.4 4.3, 5.1.1, 5.1.2, 6.1.2 and 6.3.1, and
thesettlementand/orsubsidenceevaluationsreviewedunderSRP6.3.3. '

Additional review guidance for the placement, compaction, and testing of soil
cover systems over wastes is present1d in Appendix A to this SRP.

At a minimum, the princiaal design criteria should (1) be clearly stated and
(2) be consistent with tie description of the principal design feature re-
viewed under SRP 3.1.

Principal design criteria for erosion protection of disposal unit covers
should at a minimum identify (1) surface water and wind velocities used for
normal operating conditions and (2) abnormal surface water and wind velocities

term stability considerations. Analyse's of
and water levels used for longing from accidents are not required.increased cover erosion result

Principal design criteria to ensure that settlement and/or subsidence do not
affect disposal unit cover integrity should at a minimum identify (1) esti-
mated total and differential settlements and anticipated densification of
waste and fill material (2) anticipated strength and durability of cover
materials for the period the buried waste would be hazardous, and (3) abnormal
ground motion associated with the maximum earthquake. Analyses of increased
settlement / subsidence resulting from accidents are not required.

4.3.3 Structural Stability

Principal design criteria to ensure the structural stability of.the fill,
wastes, and waste covering are accep/or subsidence reviewed under SRP 6.3.3. table if they are consistent with and sup-port the analysis of settlement and
Design considerations for the stability of slopes are reviewed under
SRP 6.3.2. Design considerations for the structural stability of engineered
structures such as below-ground vaults and earth-sounded concrete bunkers are
reviewed under SRP 3.2A. i

At a minimum, the principal design criteria should (1) be clearly stated
(2) be' consistent with the descr13 tion of the design feature reviewed,under
SRP 3.1 and (3) be consistent witm the informatior, reviewed under SRPs 3.2A,
3.3A, 3.3.1, 4.3, 5.1A and 5.1.2.

3.2-5 Rev. 3 - September 1991
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[ SRP 3.2-
Design Considerations

4.3.6 Site Closure and Stabilization
-_

Principal design criteria related to site closure and stabilization are
acceptable if they are consistent with the information and support the anal-

-

yses reviewed under SRPs 3.3.1, 4.3, 5.1.1, 5.1.2, $.2, 6.3.2, and 6.3.3.

At a minimus, the principal design criteria should (1) be clearly stated and
(2) be consistent with the description of the design feature reviewed under
SRP 3.1.

Principal design criteria related to site closure and stabilization should
identify (1) items in the final site closure plan requiring contribution fromdesign and
potential ac(2) the effects of design-basis abnormal events on closure and

.

tive maintenance requirements. Analyses of the effect of acci-
dents after site closure are not required.

4.3.7 Long-Tem Maintenance

Principal design criteria related to avoiding the need for long-tern mainte-
nance are acceptable if they are consistent with the infomation and support ,

the analyses reviewed under SRPs 5.1A, 5.1.2, 6.3.1, and 6.3.2

At a minimum, the princi >al design criteria should (1)'be clearly stated and -
(2) be consistent with tw description of the Asign feature reviewed under
SRP 3.1.

Principal design criteria should identify and discuss the provisions to be '

incorporated that will permit the need for long-tee amintenance to be avoided|

by addressing (1) anticipated material durability, W) anticipated erosionaleffects (3) the effects of anticipated draina
(4)antIcipatedmonitoringsystesdegradation,gesystesdegradationand(5)thepotentialeffects-
of design-basis abnormal events on long-ters maintenance requirements. - Anal-
yses of the effects of accidents' on long-ters maintenance are not required.

4.3.8 Inadvertent Intruder Barrier-
i

Principal design criteria related to inadvertent intruder barriers are accept -
able if they are-consistent with-the information and support the analyses

- reviewd under SRPs 3.3.1, 4.3, and 6.2.

At a siniaua, the principal design criteria should (1) be clearly stated and
(2) be consistent with the description of1the design feature reviewed-under

p SRP 3.1. '

| Principal design criteria for inadvertent -intruder barriers should, identify ~
| the potential range of degradation rates for markers, engineered barriers and
! the materials separating the stable and Mnstable wastes. AnalysesofaccIden-

-

| tal effects on intruder barriers any be required at sites where the top of-
! Class C wastes is placed at-depths less than 5 meters below the top surface

of the disposal unit cover.
,

:
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9 SRP 3.2
Design Considerations

5. EVAWATION FINDINGS
._

5.1 Introduction

The staff's review should verify that sufficient information has been
provided in the SAR to satisfy the 10 CFR Part 61 requirements and that the
information is consistent with the guidance in this SRP.
submitted information, the staff should be able to conclude that this evalu-On the basis of theation is complete.

The staff can document its review as follows.
5. 2 Sample Evaluation Findings

Thesteffhasreviewedtheprincipaldesigncriteriafor(nameoffacility)
low-level waste disposal facility under normal operatin
accident conditions according to Standard Review Plan (g and abnormal /

.

SRP) 3.2. Theobjec-
tives of the review were (1) to verify that the principal design criteria are
consistent with the information in other sections and will support the design
analyses and results performed for the principal design features (2) to
ensure that abnormal events or accident conditions will not invalidate per-
formance assessment assimptions or result in unacceptable disposal facility
performance, and (3) to verify that the design bc:cs and-design-basis natural
events used for the principal design features of the proposed facility werecorrect.

The staff concludes that the objectives of the review have been met because
the applicant (1) has clearly described the principal design criteria,-(2) has
adequately described the relationship between the functional requirements of
the principal design features reviewed under SRP 3.1 for normal and abnormal /accidentconditions,(3
ensure that performance)will-not be invalidated by abnormal events or acci-has verified that the principal-design criteria

dents, and (d)'has verified that the principal design criteria are sufficient
to support the contribution of the principal: design features used fcr per-formance analyses in the SAR.

The information provided by the applicant on principal-vasign criteria related
to normal conditions,ives of-the staff reviewabnormal conditions, and accident-scenarios is adequateto satisfy the object

. 0n the basis of its review
the staff concludes that the information provided gives reasonable assuranc,e
that the disposal facility is properly designed and wil'. be acceptably con-
structed and will-satisfy the applicable portions of the regulatory objectives
andrequirementsof10CFR61.12(b).through'(g),10CFR61.13(a)through-(d),
10CFR61.23a_through-(f),:10CFR61.40through 61.44,10CFR,61.51(a),and10 CFR 61.52 a .

6. IMPLEMENTATION

This SRP provides guidance to'the NRC staff in its technical review of.an SAR
for a near surface-low-level radioactive waste disposal; facility. -In addi-
tion, it may be used as guidance by applicants _and licensees:regarding the
NRC staff's , plans for performing such a= technical review:- ;

.

.

.
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g ) U.S. Nuclear Regulatory Commission
5.c....' Office of Nuclear Material Safety and Safeguards

LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 3.2 - APPENDIX A
GUIDANCE ON 50ll COVER SYSTEMS PLACED OVER

LOW-LEVEL RADI0 ACTIVE WA!TE

1. INTRODUCTION

Several studies (e.g., NUREG/CR-4701) have analyzed the individual components
of a designed low-level radioactive waste disposal facility and have concluded
that the cover component is one of the most important engineered barriers. Allscientific and engineering disciplines involved with the safe dis
agree that careful consideration needs to be given to the design,posal of wasteconstructionand maintenance of a waste cover system.

In re:ognition of the cover's importance, the NRC staff initiated an Interagency
Agreement with the U.S. Army Corps of Engineers (COE) in March 1989, that re-
quested the COE to provide recomendations to the NRC for the selection, place-
ment, compaction, testing, and acceptance of soils proposed to be placed in cover-
systems over low-level radioactive wastes. In addition, because several areas
of controversy and technical differences were known to exist when assessing the
acceptability of soil cover materials, provisions were made in the A
with the COE to provide for peer review of the COE recomendations. greementThe results
Of the COE recoamendations and the aeer review efforts are sumarized in the
three volumes of NUREG/CR-5432 whic1 were published in February 1991. NRC
staff reviewing'the integrity of dis)osal unit covers in a license application
should be thoroughly familiar with t1e guidance presented in these three volumes.
The review guidance provided in the discussions and recomendations of Appendix A
is not intended to be a complete sumary of NUREG/CR-5432, but rather the high-
lighting of selected recommendations that the staff believes is desirable because
of the uniqueness and importance of certain review issues that necessitate a-
conservative approach, to ensure the safe long-term performance of.the soil
cover systems over low-level radioactive wastes. The. omission of any COE
recomendation from the discussions in this Appendix A should not be taken as
a position that the reconsendation is less important, but rather-that the
recomendation covers u technical ites that has general acceptance on what sound
engineering practice would typically require. In this appendix guidance is
providedwhereaspecificreviewitemisconsideredtobeespeclallyimportantto satisfying the regulator
objective of 10 CFR 61.44. y techrical requirements and the long-term stability

The waste cover functions required by the regulationsinclude:

1. Minimizing infiltration through 'th'e~ cover froci precipitation and surface
runoff cr runon. ;

3.2-11-- Rev. 3-September 1991
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low saturated hydraulic conductivity. Most of the caver functions previously
listed would be satisfied with the selection of the low permeability clay,
except for items 6 and 7 which are concerned with resisting damage to the cover,
becae e of biointrusion and freeze / thaw considerations. The need for resist 6nceto cover damage is crucial because of the long period of time over which the
covers would be expected to perform.

The C0F in NUREG/CR-5432 when evaluating the various functions of a cover
system, ultimately recomm, ended that a multi-layer cover be used to takeadvanta
erosionge of both the low parmeability soil and the good drainage 6nd

resistant characteristics of a coarse grained soil. The intent of
the multi-layer approach is to use the best material in layers that complement
and improve the performance of the adjacent layers within the cover as wellas the entire cover itself.
a multi-layer cover is that differential settlements would be minimized byAnimportantconditiontobemetwhenInstalling
requirino 1

(2)stabfe(wa)steforms,and(3) minim;zationofvoidspacesinandarouno,a firm and stable foundation beneath the wastes to be placed
waste containers. Conversely, a multi-layer cover should-not, be installed at
a waste disposal facility if differential settlements were not to be minimal.
As an example, placing a multi-layer cover over unstable Class A waste should
be avoided until such time that actual settlements and subsidence would havetranspired.

This time frame would reasonably be expected to be very long-
much longer than conventional estimates of soil settlements, because of the
slow deterioration and decomposition processes that would be anticipated for
the unstable wastes.

A conceptual design for a multi-layer waste cover system is provided in
NUREG/CR-5432. The staff considers the conceptual multi-layer cover that
is presented to have essential components that take best advantage of
available soil material properties to fulfill the required waste coverfunctions. For this reason the staff, in a license application review of
a cover design, would compar,e the actual design submitted in a SAR with the
recommended conceptual design in NUREG/CR-5432 to assist in the staff's eval-
uation and acceptance determination of the aroposed cover design. Alternatives
to the recommended conceptual design would )e found acceptable if properlydesigned and documented.

Some of the important and deliberate considerations that the COE and pect
review panel weighed in the development of the conceptual design may not bereadily apparent. For example, the low permeability soil layer component of the
multi-layer cover that provides the greatest contribution toward minimization
of infiltration and avoidance of water contacting the waste needs to be located
at a depth below the maximum frost penetration at the site of the proposedfacility. If the low permeability soil were placed within the frost penetration,

zone, eventual cycles of freezing-and thawing of the low penneability soil could
| be ex)ected to cause large increases in the hydraulic conductivity of this layer,

and tiereby significantly impair the cover's intended performance.

The thicknesses of the individual soil layers comprising the conceptual
multi-layer waste cover system were carefully chosen.,

For example, although
lift thicknesses for the various filter, bedding, and drainage materials could
be thinrer, and this would still permit these layers to perform their intended
functions, the COE's and the peer review panel's experience with actual
construction practica in the placement of thin layers suggested that the
recommended minimum values shown on the conceptual design be used. The field

3.2-13 . Rev. 3-September 1991
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2. 3 Laboratory and field Testing

Although separately discussed in this appendix, laboratory and field testing
considerations can not reasonably be separated from the important concerns, .

expressed previously regarding cover design and materials selection.
testing is typically needed to evaluate the ca Laboratory
fulfilling the renuired waste cover functions.pability of soils proposed forThemajorp>rtionoffield
tasting is typically needed to verify that desired engineering properties are
actually being obtained as a result of the construction operations, and that

,

controls are being caerled out in the field.

The COE and the poor review panel ir. Volume 3 of NUREG/CR-5432 provide very
useful tables (Tables 2-3 through 2-5) that list laboratory tests that should
be considered in determining index properties, classification, and engineeringproperties.

In addition, because of its importance in cover design and3erformance
lydraulic co,nductivity (Table 2-6). expanded discussions are provided on the laboratory testing for

Tables 2-8 and 2-9 in Volume 3 of
NUREG/CR-5432 identify field tests for evaluating test fills and controllingconstruction of soil covers. These tables also present a useful listing of the
advantages and disadvantages of the various in situ hydraulic conductivitytests. Reviewers of a licerse application should find the tables that list
the various laboratory and field tests to be very helpful however
cautioninapplyingthecompletetestlistinginalicensIngreview,awordofis offered.
When a designer is faced with the many decisions on what soil samples v.ed to
be tested and for what engineering purposes, there is a wide range of answers,
and the answer is very much influenced by the experience and philosophicalapproach of the individual designers.

There is no exact number of tests to beperformed.
There are overall goals and accepted practice which would warrant

at least a minimum level of testing. A regulatory reviewer, therefore would
be expected to carefully review the scope and adequacy of a testing pro, gram
completed by a license applicant in order for the staff reviewer to develop
reasonable confidence that the testing program completed is acceptable. Importantreview questions to be cor.sidered in this evaluation should include:
sufficient and rearesentative samples taken and tested (2) Were the prop)er(1 Were
tests to establisi needed engineering properties run a;nd (3) Was the testin
that was completed pro)erly conducted and do the resu;lts appear reasonable? g
Favorable answers to tiese questions are needed if the staff reviewer is to be
able to make an acceptable evaluation finding in a SER on the adequacy of a
completed laboratory and field testing program.

1
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Table A-1 (Continued)
Cnaracteristic Ratings

CommentsPreferre_d Acceptable _ Undesirable
Organic Material None <1% by wt. >1% by wt. Organic material

increases hydraulic
conductivity, compres-
sibility and decreases
long-term stability and
shear strengths.

Shear Strengths Dependent on project-specific Minimum strength criteriaconditions
must be based on site-
specific considerations
for stable slopes ade-
quate bearing capa, city.
limiting settlements and
cracking..

)
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2.4 Field Placement Control and Acceptance

An essential review step directed at ensuring that the designed waste cover
system will fulfill the required functions is a check of the actual license
application to verify that acceptable procedures have been established to
control field placement of the cover materials. This verif9ation effortshould enable the staff to develop reasonable assurance tha the cover will
be constructed as designed, and fulfill the important commit ants given inthe SAR.

It is important that an a)plicant provide sufficient information in an SAR to
show that sources for eac1 of the proposed cover materials are available and
contain sufficient volumes. The information may consist of detailed borrow
area excavation plans and sections that will support the volume estimates of
the needed materials. During construction, some testing of the borrow source
should be periodically performed to verify that materials changes are not
occurring that would adversely impact important material properties.

Testing for field quality control during actual material placement needs
to be performed on the low->ermeability soils and the filter and drainagematerials. The COE's and tie peer review panel's recommendations for the types
of tests and their frequency in construction are provided on Tables 3-5 and

i

3-6 in Volume 3 of NUREG/CR 9 32. The testing listed on these tables include
(1) visual checks on lift tt:,kness and bondin

oflayers, dens)ityrelationshipsmois;ure-(2 observations oncompleteness and number of compactor passes
(4) grain size (5)Atterberglimits and(E)( Idraulic conductivity. Tables 3 8and3-9ofNUR$G/CR-5432,provideimp,ortantan useful COE recommendations
covering placement and compaction specifications, for both the low-permeabilityand the drainage soils. General recommendations are also offered for handling
deficiencies in meeting established specification as revealed in quality controltest results and inspections. An important recommendation that both the COE
dnd the peer review panel continuously stressed was the need to recuire a quality
assurance program that would be implemented and executed by trainec, experiencedprofessionals including field inspectors and their supervisors.
considerations, to be addressed in a quality assurance program include:Important
clearidentificationofresponsibilitiesoftheinvolvedparties;ic(2)the(1)aestablishment of the actual parameters to be tested, and under wh h test methods,
andattthatfrequencytheparametersaretobetested;(3 the defining of
allowable tolerances for the measured parameters and (4)) explicit instructions
fortakingcorrectiveactionswheneverdeficiencIesaremeasuredorobserved.
Construction inspection personnel need to be properly trained and familiar with
the important aspects inherent in design criteria field performance re
ments,andspecialdetailspertinenttocoverdesIgnandconstruction. quire-

Helpful guidance is also provided in Volume 3 of NUREG/CR-5432 on special
problems associated with conditioning and processing of the cover material
soils, during field placement. The guidance includes recommendations for
adiusting the field moisture of soils placed for compaction that are either
initially too wet or dry of optimum moisture content, the breaking up of clods
in low permeability soils, and the removal of oversize or objectionable
particles from the fill materials after the fill is placed in lifts.

3.2-19 Rev. 3-September 1991.
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for each of the soil characteristics listed in Tables A-1 and A-2.Soils thatare not listed as either preferred or acceptable low permeability or filter
and drainage soils should not be used in a cover design, unless an applicant
proposes modifications or improvements acceptable to the staff for the un-desirable material with sufficient documentation to support a regulatory
evaluationconclusIonthattherequiredwastefunctionswillbemetbecauseof the proposed modification.

Selected soils that are improved or amended with bentonite, to reduce hydraulicconductivity, would be acceptoble if 1)properlydesigned 2) sufficientlycontrolledduringconstructionplaceme(ntoperations,and($)(adequatelytested
to demonstrate achievement of engineering aroperties required to meet wastecover functions. The process of blending sentonite with certain soils toreduce hyc aulic conductivity, has been aroven to provide satisfactoryperformance.

Because questions remain a)out the long-term durability and

performance of soils amended with other additives (e.g.Iable as the prima)rybitumen or limehese other amended soils may be questionable and unrel
means for satisfying long-term r.Jver functions. Dispersive clays that are
nighly erosive, but otherwise may be acceptable, should not be used in cover
designs where they may be directly exposed to erosive forces.

3.3. Laboratory and Field Testino

The use of Tables 2-3 through 2-5 and Tables 2-8 and 2-9 that are presented
in Volume 3 of HUREG/CR-5432 is recommended as guidance for a staff reviewer,
when evaluating the scope and adequacy of laboratory and field testing
programs, for the low permeability and drainage soils to be placed in amulti-layer cover design. Reasonable caution when deciding on the required
number and types of tests listed on these tables needs to be followed, keeping
inmindtheoverallobjectivecfdevelopingreasonableassuranceonthe
acceptebility of the testing program completed by a license applicant.

Wh laboratory and field testing to establish hydraulic conductivity are
a eptable practice provided they are conducted on representative samples
andrecognizethelImitationsinherentintheselectedtestingequipmentandprocedures. It is recommended that flexible wall permeameters be used in
the laboratory testing of undisturbed soil samples and that rigid wall
permeameters be used for remolded, compacted soil specimens. To best
duplicate the condition and structure of field compacted soils and to have
the capability of testing much larger areas and volumes of soil than can be
tested in the laboratory, field tests for hydraulic conductivity of low-
perme;bility soils should be performed on test fills (not the final cover)
that are constructed using the same materials and methods as would be requiredby the full-size cover specifications. The recommended field tests to
establish hydraulic conductivity are the pan lysimeter or the sealed, double-
ring infiltrometer. At least one field test for each soil type proposed for
the low permeability layer should be run.

This is considered a minimum numberthat is essential for verifying important design
good quality control check on field performance parameters and to provide a

3.2-21 Rev. 3-September 1991
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. , ;, . Office of Nuclear Matettal Safety and Safeguards

LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 3.4.4
EROSION AND FLOOD CONTROL SYSTEM

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Surface Water Hydrologist / Hydraulic Engireer

1.2 Secondary - None

1.3 Supporting - None

2. AREAS OF REVIEW

The staff will review those hydrologic analyses and design details that docuraent
that designs have been provided to adequately prevent erosion and surface
flooding during the operation of the facility in accordance with the require-
ments of 10 CFR 61.51(a). The major review areas related to this aspect of the
site design are identical to those described in SRP 6.3.1. Particular emphasis
is placed on the review of information and analyses that document that flooding
and surface runoff will not adversely affect the site, as required by 10 CFR
61.51(a)(5)and(a)(6). .

Geomorphic instability and rock durebility, however are not reviewed under this
planbecauseoftheshortoperationalperiodnormallyexpectedatatypical
facility; they are reviewed only for long-term implications in accordance with
SRP 6.3.1.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will reviev for completeness the information on the erosion and flood
control system the'SAR in accordance with NUREG-1199 and this SRP, If the
information is tr. adequate or insufficient in detail, the staff may request that
the applicant supply more information or an explanation. The staff, at this
time, may recommend that the application be rejected or accepted for documenta-
tion, pending the subelttal of the requested information.

,

If the staff finds that the information furnished by the applicant is edequate,
review of the technical analyses will begin.

3.2 Safety Evaluation

The general review procedures that will be used by the staff in its evaluation
are identical to those described in SRP 6.3.1. However, geomorphological aspects
and rock durability are not reviewed under this plan.

3.4.4-1 Rev. 3 - September 1991
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SRP 3.4.4
Erosion and Flood Control Syste], ,

The staff will review the applicant's analyses pertinent to the identification
*

of the design basis flood magnitudes, levels, and velocities. Acceptance of the
analyses is based on general agreement of the staff's and the applicant's esti-
mates of static flood level and peak discharges and the adequacy of the computa-
tional methods used for such estimates.

4.3.3 Dam Failures

Acceptance criteria for dam-failure flood analyses and hydraulic designs areidentical to those presented in SRP 6.3.1.

4.3.4 Flood Control Designs

Flood control features should be either (1) capable of preventing erosion and
flooding of disposal units or (2) designed so that inundation does not result
in the release of wastes or contamination from the disposal area.
flood control measures that are designed to accommodate an occurrence of theIn general,|
PHP or PMF provida an acceptable design. Details and acceptable methods of
analysis of floods and flood velocities may be found in final Staff Technical
Position " Design of Erosion Protection Covers for Stabilization of Uranium MillTailings Sites." If the design assumptione and calculations are conservative
reasonable, and accurate and/or compare favorably with independent staff esti,
mates, the designs are found to be acceptable.

Ik many instances
both the postclosu,re period and the operatio'nal period. engineering designs will be provided that will be used duringSpecific examples of
such designs include diversion channels and riprapped embankments. For those
cases, acceptable design proceduras and methods of analysis are also presentedin SRP 6.3.1.

5. EVALUATION FINDINGS

5.1 Introduction

If the evaluation by the staff, based on a complete review of the hydraulic
engineering aspects of the site design,ill state thatconfirms that regulatory guidelines havebeen met documentation of the review w
61.51(a)l5)and(a)(6),thefloodanalysesandinvestIgationsadequatelycharac-in accordance with 10 CFR
terize the flood potential at the site are appropriately documented, employ an
acceptable level of conservatism, and/o,r represent a feasible plan for ensuring
that disposal units will not be subject to flooding and erosion during theoperational period.

5.2 Sample Evaluation Findings

The staff has reviewed the erosion and flood control system for (name offacilit3.4.4. y) low-level waste disposal facility according to Standard Review Plan

During the operation of the fa:llity, rock protected diversion channels and
flood embankments will be constructed to protect the site from the effects of
onsite flooding. The diversion channels may eventually become part of the long-tem design against flooding.

3.4.4-3 hv. 3 - September 1991
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LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 4.1
RECElPT AND INSPECTION OF WASTE

-

1. RESPONSIBILITY FOR REVIEW

l.1 Primary Radiation Protection Specialist

1.2 Seconderr Transportation Specialist

1.3 Sueoortino - None i

2. AREAS OF REVIEW

The staff will determine if the applicant has adequate procedures in place to
ensure that arriving shipments are in compliance with appitcable Federal regu-

i
!

lations and waste acceptance criteria that might be incorporated in the dis-
'

posal facility Itcense as conditions. These regulations and acceptance crite-
ria govern the acceptability of waste packages for routine handling opera-

-

tions and for long term disposal. These cr<teria should provide reasonable
assurance that the waste receipt and inspection process conducted in
accordance with.10 CFR 61.81 will be performed in 4 manner that assists in ,

| meeting the performance objectives of 10 CFR 61.41 through 10 CFR 61.44.
'

The
staff also will review to determine if the applicant's procedures are adequate
to verify that the classification and characteristics of waste entering the
site are in accordance with 10 CFR 61.55 and 10 CFR 61.56.Of primary impor-
tance in the review are the applicant's ability and objective to protect indi-
vidualsduringoperations(10CFR61.43). In addition to ensuring conformance
with applicabic regulations, the staff will review the applicant's procedures
and commitment to identify and respond to waste packages requiring remedia-tion.

3. REVIEW PROCEDURES

3.1 escentance Review

The staff will review for completeness the information on recet'pt and
inspection of waste that is provided in the SAR in accordance with NUREG Il99
and this SRP.

3.2 Safety Evaluation

The staff will review and determine whether the applicant's waste receipt and
inspection procedures and waste acceptance criteria are_ adequate to ensure i

that wasts entering the site will be checked to provide reasonable assurance
.

4.1-1 Rev. 3'- September 1991 I
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expected of the waste generator (see " Technical Position on Waste Classi-
fication for 10 CFR Part 61*). The applicant's procedures should also coitan
provisions for determining concentrations of the difficult to measure
radionuclides listed in 10 CFR 61.55. This may include, but is not limitedto, radiochemical analysis.,

Although the procedures may indicate that the applicant is aware of the method
used for waste classification by the waste

| on Waste Classification for 10 CFR Part 61, generator (see * Technical Positionpp. 3 6), the procedures should
have provisions for detecting and quantifying radionuclides other than those
reported on the waste manifest and as independent of the source as
practicable.

The proposed frequency for direct sapling may be less than that proposed for
nondastructive testing, but it should be based on a consideration of the an-
ticipated volumes and activities and physical characteristics of the various
waste streams expected to be received at the site.

The staff will review the SAR to ensure that procedures are in place to verify
that the waste received at the site will meet the waste characteristic and
waste form stability requirements. This verification testing may incorporate
singly or in tandem, direct sampling, real time radiography, and real tima
radiological monitoring or other real time verification techniques deemed
practicable for a particular application. Destructive testing (e.g., coring
and cutting) will require that facilities be available (on site or through a
contractor) to remotely handle, test, and repackage waste of all classes.
Methods should be available to identify the chemical components of the waste
and to determine that t).S. Environmental Frotection Agency requirements on
identification and listing (40 CFR 261) are met for hazardous mixed waste thatmay enter the site.

The staff will determine that procedures are )rovided to ensure that waste
acceptance criteria are met in accordance wit) the license conditions thatwill be part of the facility license. The staff will ensuro that waste
acceptance criteria, which become license conditions, hava been considered in
the development of these procedures.

3.3 EtcyntLfor Additioggi infontion .

On the basis of its review, th* staff may request that the applicant supply
additional infonnation or modify the submittal to net the acceptance criteria,

; in Section 4 of this SRP.

4. ACCEPTANCE CRITERIA
.

4.1 AtgylatoryReauirements

The requirements of 10 CFR 61.55, 61.56, 61.21, 71.87, and 20.311 and
49 CFR 173.441 and 173.443 and the performance objectives cf 10 CFR 61 shall
be used to deterstne the acceptability of the applicant's procedures for the
receipt and inspection of waste. The regulations applicable to the areas of,

4.1 3 Rev. 3 - September 1991,
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tion 4.1 is provided in the following documents:

NRC Reaulatory Documents

j (1)
" Technical Position on Low Level Radioactive Waste Classification and

| Hanifest Reporting,' providing Comission guidance fer 10 CFR Part 61,
| as it pertains to acceptable procedures for classifying waste
' (2) * Technical Position on Waste form (Revision 1)," providing Comission

guidance for 10 CFR Part 61, as it pertains to ensuring stability for
nonsegregated Class A waste and Class B and C waste;

4.3 &Lquiatory Evaluation Crit.ittiA

Evaluation criteria pertaining to the areas of review of this SRP are givei, inthe following sections.

4.3.1 Examination of Shipping Docu:nents

lhe applicant's procedures are acceptable if they 1) provide reasonable
| assurance (for example, through the use of check l(sts) that U.S. Nucleari
$

| Regulatory Comission and U.S. Department of Transportation waste manifest
information requirements are met and (2) result in written certification by a
knowledgeable and responsible individual (such as the radiation safety officer
(RS0) or the RSO's authori?.ed representive) that such information has been
provided on the manifest as required by 10 CFR 20.311.

4.3.2 Visual Check of the Waste Package

The appitcant's procedures are acceptable if they provide for (for example,
! through the use of check lists) examination of the waste package for its

integrity and conforn;ance with DOT packaging requirewnts for shippers as
codified in 49 CFR 173.4, packaga markings, labels, probable waste contents,

(es evidenced by the type of package), and the waste uanifest, which should
correctly describe the site, type, and waste contents of the package, the
procedures for visual inspection should determine that the ' routine
determinations" of 10 CFR 71.87

' reasonable knowledge and au(1) re(a) through (h) are shtisfied.
These '

procedures should include quired written certification by a person of
thority and (2) reporting requiremeats for and

disposition of items that are found to be in noncompliance.

4.3.3 Survey for Non Fixed (Removable) Contamination and External P.adiation
Levels

the applicant's procedures are a:ceptable if they contain methods for deter-
mining non fixed (removable) contamination and etternal radiation levels in
the most appropriate locations as required by 10 CFR 71,07. The non-fixed
levels determined by taking smear samples should be compared with the .mimw,

!i pemissible limits of Table V, 'Remov!ble External Radioactive Contamination
!| Wipe 1. tin 1ts," in 10 CFR 71.87. Procedures describing treatment of packages

4.1 5 Rev. 3 - September 1991
i

' I
!

.

4 v - e v



- . - - - _ - . - . -.... _ _ - - -.. - _- - -- . _ - - - . - - _--_

5%Ta.1.

Recessi ano laspection of 1TG
. .

. - ..

data. Ine sechnical data base used for comparison will be based on
| these data and information gathered from waste manifests accompanyingj previous waste shipments to similar disposal sites.

4.3.5 Verification of Minimum Waste form and Stability Requirements '

The procedures and equipment are acceptable if the tests can be performed for
all waste classes as outlined in the " Technical Position on Waste form for10 CFR Part 61*:

(1) }.olidifieq Class A SecrecatiL Waste Products
.

These procedures should, as a minimum, allow identification of the
wastes as a freestanding monolith and provide assurance that the waste
has less than 0.5% freestanding 11guld.

|(2) jal.[difiedRtss A Waste Co.minaleLyuh_S.tAtti,g_(lgs 8 and CJggg
|

| (a) Procedures should, as a minimum, provide verification of
structural stability including compressive strength following .I

|
imersion testing of cored, solidified waste specimens.

(b) Class A solidified waste should have less than 0.5% freestanding .|
liquid by volume-of the waste and should be solidified completely..

| (3) }.glidified C1 ss B and ,(_)(Anigt

| These wastes should demonstrate structural stability and be tested as in (2)
above.

(4) Hich.1ntearity Co.0.t. tid.tti
P

(a) The maximoa free liquid in a high. integrity. container (HIC) should
be less than 1% the waste volume.

(b) Procedures should include methods for verifying that specific HICo

materials comply with HIC certificates of compliance. They should
also verify that the HIC design is appropriate for any anticipated

. corrosive and/or chemical offects-of. the' disposal environment by'

acknowledging that site parameters are within the design
j meters established in the certificate.r.

L 4.3.6 Identification of Ptekages Requiring Remediation ' '

The procedures are acceptable if the followtr.g' types of. waste can be identi-
fied and made safe:

| (1) waste that does not meet the.U.S. Depa*tment of Transporation's external
radiation or surface contamination levels;

) (2) waste that is not packaged propsrly

4.1-7 Rev. 3.- September 1991,
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identification of the waste class, chemical and physical contents.
identification of the person shipping the waste, and probable assurance that !

|

the waste meets the requirements for waste form and wast 6 classification as '

required by 10 CFR 61.55 and 61.56.

The applicant's procedures provide for adequate and reasonable measures to
ensure that the waste does not contain hazardous constituents, as defined by
the U.S. Environmental Protection Agency's regulations in 40 CFR 261 Subparts
C and O.,

The applicant's procedures provide for adequate and reasonable measures for
the disposition of vehicles and waste packages that do not comply with
applicable regulations.

The applicant's procedures help to ensure that the performance objectives of
10 CFR 61 Subpart C, will be met with regard to the followingt

1

(1) protection of the general population from releases of radioactivity and
effective implementation of policies that maintain any releases as low
as it reasonably achievable as required by 10 CFR 61.41:

(2) protection of indtviduals from inadvertent intrusion as required for
certain waste classes that are identified and verified by the appli-

| cant's inspection procedures and as required by 10 CFR 61.42:

(3) protection of individuals during operations as determined by a
comparison of exposures agalntt 10 CFR 20 Iln:its for occupational

| exposures and as required by 10 CFR 61.43;

(4) stability of the disposal site after closure (10 CFR 61.44) as ensured
by meeting the minimum waste form and stability requirements of

| 10 CFR 61.56.

6. IMPLEMENTATIDH

This SRP provides guidance to the NRC staff in its technical review of an SAR
for a near surface low level radioactive waste disposal facility. In addi-
tion, it may be used as guidance by a)plicants and licensees regarding the
HRC's plans for performing such a tecinical review.

Except when the applicant proposos an acceptable alternative a thod for com-
plying with the Comnission's regulations, the staff will use the methods
described herein.

7. REFERENCES

American Nuclear Society, ANS 55.1, "American National Standard for Solid )Radioactive Waste Processing System for Light Water Cooled P.eactor Plants." La
Grange Park, IL, 1979.

I
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h U.S. Nuclear Reguatory Commission
t,a,,< Office of Nuclear Material Safety and Safeguards

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 4.2
WASTE HANDLING AND INTERIM STORAGE

|
_

_ - - - ,

1. RESPONSIBILITY FOR REVIEW

l.1 P_r.in ny - Radiation Specialtst

1,2 $1g20diny Civil Engineer .

1.3 }ypngLtdag None i

2. AREAS Of REVIEW

The staff Will review the information on waste handling and interim storage to
ensure that the waste will be handled safely and segregated pronerly following.

'

receipt at the disposal facility and that sufficient storage will be >rovided.-
Additionally, the review is to ensure that the storage provided will >e s.ar _

.

ried out in a safe manner and in a way that will prevent contact of water with
,

;

the stored waste. Waste handling includes 1) the procedures and equl> ment
that will be used to safely move waste from(the receipt trea and (2) tie-op- ;

Wations to define, Ident.ify and segregate Class A, Class B, and Class C
t:astes properly for disposal,. Depending on the disposal operations proposed.

by the applicant-to provide for. intruder protection and on the stability of
Class A waste forms to be received, Clats A, Class B, and Class C wastes may
be disposed of together in one disposal unit or in separate disposal units.
Proper segregation will depend on the proposed actions,_ and the staff's review
will depend on this aecessar;y segregation. Waste storage includes the proce-
dures, buildings, and equipment that will be used to store wasta after receipt -; '

for a short time before disposal.

The evaluation of waste handling.and interte storage will~ include a review of
the descriptions in the SAR, specifically of the following aremst .

(1) Procedures, processes, and equipment used to segregate waste for dis-
posal: Depending on the disposal operations proposed by the
applicant, Class A, Class B, and Class C _ wastes may be disposed of in one
disposal unit or in combinations. in_ more than one disposal unit. ';

(2) Procedures, processes, buildings, and equipment to store waste for a
. short time before disposal: Specific attention should be paid to the'

means_ of preventing contact of water with waste during storage.
,

3. REVIEW PROCEDURES '

The staff will ebtain and usa such infonution as is required to ensure that

4.2 1 Hev. 3 September-1991,
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storage with specific attention to:

| (1) the use of storage space when necessary,
(2) the procedures for efficient use of storage space,
(3) the maximum allowable time that waste, especially Class C waste

will be permitted to be placed in storage before disposal,
(4) the use of interim storage for efficient testing of the waste

packages for container, and contents,
(5) the processes for maintaining security in the interim storage

.

'

area,
;(6) the procedures for maintaining the safety of the workers during

the transfer into and out of interim storage, and that all Federal
and Stato safety regulations are observed.

(7) elements of the applicant's radliation protection program whie ,

;

specifically address waste in storage, '

(8) the applicant's criteria for waste storage,
(9) procedures for maintaining waste packages in condition suitable

for disposal. ;

|The staff will evaluate the method proposed to protect stored waste from the
1effect.1 of adverse weather conditions and water runoff. In additbn the

staff should evaluate the method proposed for the operation of the facility j

during and after austained rainfall or other adverse weather conditions. The i

use of equipment, its install? tion and the maintenance should be reviewed-
according to the applicable inuustry standards and bt. coordinated with the ,

!review under SRP 3.3.2. l

q,

'

i

! 3.2.3 Combined Andlit;g and Storage Considerations
1

|

The staff will evaluate the processes for handling and storage of waste that '

have elements common to both such att

(1) equipment commonly used in the industry as well as specialized
:i

equipment for handling and storage of. waste on site, .
.

'

(2) the manpowe'r requirements for wai,h handling and storage at the
disposal site,

(3) the creation of decontamination waste, the procedures and- . ,

processes for handl?ng, storage, and disposition of this wasta, ;

(4) the methods used to minimize waste generation during-
decontamination activities, '

!

(5) tha methods to minimize worker expuure and dose commitawnts, und-

the procederes for recordkeeping -
-(6) .the contingency procedurec and procoJses for emergency equipment i

failurc, accidents, and extreme natural phenceena,-
(7)- the procedures and processes for handling and storage of fissile

materials with regard to security, safety,1trategic significance, >

and criticalitv. safety, '

'
- 4.2 3 ' Rev.-3 - September 1991,
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4.3 ELqylatory Eyllyat torttr.i_teria

Evaluation criteria pertaining to : , areas of review listed in Section 2 of
this SRP are gnystn in the following sections.

4.3.1 Waste Handling

j The information on waste handling is acceptable if tile procedures proposed
provide for the proper handling and st.gregation of Class A Class B, and
Cla n C wastes at all times. The waste handling 5.rocedures should be similar
to accepted procedures at facilities of simlier design. The proposed
procedures should provide for the protection cf workers duitng all phases of
handling with sptcial emphasis on the procedures when handling wastes that
present a significant radiological or physical harard. Segregation procedures

,

should provide for the protection of any packages against danage. Handling
procedures should contain contingency slans for damaged packages and proposerepackaging procedures. Equipment to oe used should moet industry standards
and have the capability ic pere.it safe huhdling of waste and to carry out itsintended design functions.

4.3.2 Interim Storage

The information on Interirn storage of waste is acceptable if the
proposed result in the use of storage space only whon necessary, preceduresin the use of
store 9e space ufficiently, and in the alspcsat of 'vaste as soon as possibleafter receipt. The proposed . storage systm is tc:eptable if the waste, taild.
ings, and eqitipment will be protected from the advarse effects of,

precipitation 'and waste will be protected from contact with surface water.'

Equipment to be used shoald meet industry standards and be tastalled to meet
the intiended safety functions nf the disposal facility. Criteria for interim
storage should reflect the need for prompt aisposal of waste material. Storage
procedures sho11d address maintenance of waste package integrity that is
consistant with disposal requirement:.

4.3.3 Combined Handling and Storage Considerations

The information provided by the applicant related to combined handling and
storage considorations for waste received for disposal is acceptable if the
applicant: 1) has provided adequate rationale for for equipment and manpower

<

requirements for vaste handling and storaget 2) has provided a realistic
acsesstnent of waste creation and subsequent disposition during.the handling
and storige of waste received for disposalt 3) has provided a realistic
assessment of increased worker exposure during waste handling and storage and
has procedurcs in place to maintain such exposures Al. ARA: 4) has provided an
adequate rationale for methods of handling fissile materials; and 5) has
provided an adequate basis for the release of transport vehicles offsite

; following offloading and, if necessary, vehicle decontamination.
3

4.2-5 Rev. 3 September 1991
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j 6. IMPLEMENTATION

l This SRP provides guidance to the NRC staff in its technical review of an SAR
,

i
for a near surface low level radioactive waste disposal facility. In addt-
tion, it may be used as guidance by a)plicants and licensees regarding the

'

jNRC's plans for performing such a tecinical review.;

Except when the applicant proposes an acceptable alternative method for com-
plying with the Comission's regulatio:1s, the staff will use the methods
described herein. e

1

1. REFERENCES

dUt e af Feder.1Latoulations, Title 10, " Energy," U.S. Government Printing
Office, Washington, 00, revised annua 11y.

U.S. Nucient Regulatory Comission, " Branch Technical Position on Near-
Surface Disposal Facility Design and Operation," November 1982.

- , " Technical Position on Waste Form". *
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) U.S. Nucte.u Regulatory Commenon

$ . ;,, . / Office of Nuclear Material Safety and Safeguards

LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 4.3
WASTE DISPOSAL OPERATIONS

1. RESPONSIBillTY FOR REVIEW

1.1 Primary - Radiation Protection Specialist

1.2 Secondary - Civil Engineer,

1.3 igp.p_gr_tjag None

2. AREAS OF REVIEW

The staff will review the information on waste disposal operations to ensure
that all waste disposal operations are carried out in a safe manner. S
cific aspects of the disposal operations that will be reviewed include:po-
(1) waste emplacement procedures related to maintenance of waste package
integrity during movement, clarify placement in disposal units and
minimization of void spaces between packages, as well as procedures for
segregating waste that has not otherwise been segregated for regulatory or
admintstrative reasons during handling and storage, (2) procedures for filling
void spaces between packages after emalacement,-
wastes in individual disposal units tlat will res(3) covering of emplacedult in the surface radiation
doses to the disposal facility worker meeting applicable regulations,
( procedures for locating disposal units and marking unit boundaries,
( closure and stabilization of individual disposal units, and
( development of a buffer zone around and beneath the disposal facility.
Waste disposal operations in this SRP include all of the above procedures plus
any additional necessary procedures or operations in addition to waste
handling and interim storage prior to the time that the individual disposal
units are closed and stabilized. The information on operations and procedures
to be provided by the applicant should include a description of the equipment
and supplies necessary to perfom the stated procedures, and this information
will be coordinated with the review under SRP 3.3.2.

In addition, the staff shall review information on procedures to produce and
maintain such records as are required to demonstrate adherence to the
conditions of the license and/or rules, regulations, and orders of the'

Commission. The staff will conduct the review with specific attention to:

(1) location of radioactive waste in the disposal unit,

*

4.3 1 Rev. 3 - September 1991
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to determine if the applicant has followed the regulations and the guidance of
applicable references and has demonstrated that its methods will provide the
stated performance. The staff will evaluate the areas of review discussed inthe following sections.

3.2.1 Waste Segregation

1he staff will review and evaluate the information on waste segregation and
ditposal during its review under SRP 4.2., including procedures for the ;
segregation of wasto to comply with 10 CFR 61.12 and 61.55. The review and !evaluation shall include the information on the methods to be employed in !
handling and disposal of wastes containing chelates or other non radiological
substances that might affect the achievement of performance objectives. The! staff shall also evaluate the need for additional segregation measures within
disposal units in order to optimize radiation protection both on site and off- '

site and to affect disposal unit stability in accordance with current NRC
!guidance,
i

|3.2.2 Waste Emplacement

The staff will review the information on waste emplacement and will place spe-
cial emphasis on the procedures and operations proposed to emplace unstable
Class A traster and stable Class A, B, and C wastes in their respective dis-
posal units. The review will concentrate on the methods that will be used-tu(1) prevent d ea minimize void spaces within and between
waste packages, ge to packages, (2)kers from exposure during waste emplace-and (3) protect wor
ment operatior.a. In describing these methods, the applicant needs to coor-
dinate this information with the applicable portions of Section 3.2 in
SRPs 3.3.1 and 3.3.2.,

'

The staff wir/ also review information related to specific emplacement
procedures which address high surface radiation packages, heavy or odd shaped

'

packagos, or packages with other unique disposal needs.

3.2.3 Filling of Void Spaces

The staff will review the information on the filling of void s > aces between
waste containers and give special attention to the saterials tsat will used asi

fill and the procedures and operations proposed to minimize subsidence of ex-
cavation covers and caps. Appendix A to this SRP provides staff recommenda-
tions and guidance on filling void spaces around waste containers that are
emplaced in low level waste land disposal excavations.

The scope of the review will include the properties of the material that will
be used to fill the void spaces, such as density, low compressibility, permea-
bility, and other engineering pronerties that demonstrate its ability to mini-
mize subsidence; the properties of the material related to conformability that
allow it to fill the void spaces. such as grain size and cohesionless charac-
teristics and the procedures and equipment that will be used for the place-,

ment and compaction of the material. The staff will require information on,

| the quality and chemical _ composition of the fill materials and a discussion
|

| ' 4.3-3 Rev. 3 - September 1991
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(3) the total amount of special nuclear material in grams,
(4) the disposal unit number.,

| (5) the dates the disposal unit was opened and closed, and
j (6) the volume of waste in the disposal unit excavation.

3.2.6 Disposal Unit Closure and Stabilization

' The staff will review the information on disposal unit closure and str.biliza-
tion giving specific attention to the procedures and operations that are in-

'

tended to ensure that ongoing waste disposal operations will not disturb com-
pleted and closed disposal units. The scope of the review will include:
(1) the methods proposed for the closure of individual disposal units and

,

for the placement of cover materials over the waste or the disposal
uniti

(2) the design and construction features of completed units to ensure
compatibility with final closure and stabilization plans (e.g.,
compatibility of final cover and grading with surface water management
plan and erosion control measures;

(3) provisions for regular inspections and monitoring of completed units for
subsidence, ponding of water, erosion, and infiltration resulting from<

unsuc assful erosion protection measures; and
(4) construction operations to be completed if problems are identified

during the regular inspections.

3.2.7 Buffer Zone

The staff will review the information on the buffer zone giving special atten-
tion to the procedures and documentation for establishing a buffer zone in
three dimensions within the facility. The review will cover the distances
proposed for all three dimensions (areal and depth) with specif k attehtion
paid to the ability of the applicant to carry out the proposed operational and
postoperational environmental monitoring and survaillance activities that are
reviewed under SRPs 4.4 and 5.3, especially groundwater flow direction andvelocity. In establishing the buffer zone distances, considerations should be

| given to allowing adequate space and dimensions for implementing mitigative
measures should the monitoring records show that remedial measures are
required.

3.2.8 Huclear Criticality Safety

The staff will review the procedures that would be in place to ensure that a
nuclear criticality could not take place during the life time of the facility.
Specific guidelines considered by the staff for criticality safety
verification at LLW facilities are being developed by NRC staff and will be
included in subsequent revisions of this document. Generally, the staff will
consider such parameters as package geometry, package configuration,
administrative procedures for handling, storage, and disposal of SNM, and
disposal scenarios which could lead to reconfiguration of buried waste.

4.3-5 Rev. 3 - Septembar 1991
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will maintain package integrity during emplacement, minimize the void
spaces between packages, and permit the void spaces to be filled

(5) 10 CFR 61.52 a)(5), which requires that void spaces between waste pack-ages be fille (d with earth or other material to reduce subsidence within
Ithe fills

(6)
manner that wi)l limit the radiation dose rate at the surface of the10CFR61.52(a(6),whichrequiresthatwastebeplacedandcoveredinal,

| cover to levels that, at a minimum, will sennit the licensee to complyi ;

with all provisions of 10 CFR 20.105 at tae time the license is trans-
j ferred pursuant to 10 CFR 61.30:

(7) 10CFR61.52(a)(7),whichrequiresthat a
each disposal unit be accurately located (an)d mapped by means of a landboundaries and locations of
survey (b) near surface disposal units be marked in such a way that
boundaries of each unit c4n be easily defined (c) three permanent
survey marker control points, referenced to U.S. Geological Survey
(USGS) or National Geodetic Survey (NGS) survey control stations, be
established on the site to facilitate-surveys and

-

control stations provide horizontal and vertical con (d) the USGS or NGS- ,,

trols as checked- !against USGS or NGS record files;
j

(8) 10CFR61.52(atained between)a(8), which requires that a buffer zone of land be main-
ny buried waste and the disposal site boundary and be-

neath the disposed waste and that the buffer zone be of adequate dimen-
sions so that the environmental monitoring activities specified in 10
CFR 61.53(d) and mitigative measures, if needed, can be performed

(9) 10CFR61.52(a)(9),whichrequiresthatclosureandstabilizationmea-
sures as set forth in the approved site closure plan be carried out as
each disposal unit is filled and covered

(10). 10 CFR 61.52 a 10 , which requires that active waste disposal opera-tionsnothav(e)a(na)dverseeffectoncompletedclosureandstabilization
i

. measures

4.2 Reaulatory Guidance

Guidance is provided in " Technical Position Paper on Near Surface Disposal
Facility Design and Operation," November 1982, on the waste disposal
operations that are covered in this SRP.

|_ 4.3 Reaulatory Evaluation Criteria '

'

Evaluation criteria pertaining to the areas'of review listed in Section 2 of
| this SRP are given in the following sections.

| 4.3.1 Waste Emplacement

The information on waste emplacement is-acceptable if the. procedures,.

- 4.3 7 Rev. 3 - September 1991,
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4.3.5 Disposal Unit Closure and Stabilization

The Uformation on disposal unit closure and stabilization is acceptable if
the procedures, processes, materials, and equipment ensure that ongoing operc-
tions will not disturb completed disposal units and that the individual dis-
posal unit closures are compatible with the final closure and stabilization
plan for the disposal facility. Acceptable closure methods should include
appropriate fill and compaction of waste cover materials to minimize water
infiltration and to facilitate drainage that ties into the surface water
management plan of the facility and that may include the planting of appro-
priate vegetation growth or the use of durable, good quality rip rap, or
similar methods for erosion control. The procedures for the closure of in.
dividual disposal units must provide for a program of regular inspections to
include identification of areas of unsuccessful vegetstion growth, subsidence,
water ponding, infiltration, or unsucctssful diverting of surface water drain-
age. The closed disposal units should be separated from disposal units in use
so that operations at the active units will not be interfered with and rv
quired equipment will be able to travel and operate. Drainage from waste dis-
posal areas that are ih use should b6 directed way from completed and closed
disposal units. L.ocation and access to fill and borrow areas should be
planned and controlled so that their usa does not interfere with the integrityof the completed disposal units. Roadways m1 traffic contrels should direct
traffic away from completed and closed units where engineered intruder bar-
riers have been installed.

4.3.6 Buffer Zone

The information on the buffer zone is acceptable if the provisions established
result in an area that is large enough so that adequate environmental monitor-
ing activities can be completed and reasonably anticipated mitigative measurescan be performed. The buffer zone provisions must :onsider the three dimen-
sions of the disposal facility, and the information on the buffer zone should
describe how the buffer zone beneath the disposal units will function. Waste
may not be disposed of in any portion of the buffer zone. The a)plicant must
show that other waste disposal activities will not interfere witi monitoring
and/or mitigative actions in the buffer zone. The buffer zone must surround
the entire area containing disposal units. An acceptable buffer zone should
be a minimum of 30 meters wide around the entire facility. A desirable fea-
ture of a buffer zone would be to have wider dimensions in the downstream
direction of groundwater flow. The information on the buffer tore should
demonstrate that site geology and topography, soll and rock characteristics,

| direction, depth, and velocity of surface and groundwater flow, location of
wells and water users, and sufficient space for performing mitigative measures
were considered in its design. ~

|

4.3.7 Nuclear Criticality Safety

Applicant information related to nuclear criticality safety is acceptable if
the applicant has provided evidence of commitment to assurance of nuclear
criticality safety which includes procedures for verifying SNH content of
packages, maintaining package configurations as required during disposal, and

4.3-9 Rev. 3 - September 1991
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surround the entire area containing the disposal units, and its configuration
has been based on consideration of such factors as site geology and topog-

| raphy, soil and rock characteristics, directton and velocity of surface and
groundwater flow, locations of wells and water usage, and sufficient space to
take mitigative measures, if needed.

Adequate distances will be provided for between disposal units, proper filling
and compaction techniques will be used for filled disposal units, proper site
grading and surface water management will bs implemented, proper quality con-
trol in the form of regular inspections of completed disposal units will be
carried out, and proper techniques to minimize wind and water erosion will be
implemented.

Third order, Class !!! surveying control will be used for identifying and sur-
veying the locations of disposal units and facility boundaries.

The staff concludes that the applicant's waste disposal operations Frocedures
adequately address nuclear criticality safety and that there is reasonable
assurance that licensee operations will be in compliance with 10 CFR 61.23(j).,

The staff concludes that the applicant has provided documentation which
demonstates a complete understanding of operational responsibilites regarding

,

the disposal of low level waste at a licensed disposal facility.

In sumary, the staff concludes that the applicant's waste disposal operations
have been acceptably addressed and meet the pertinent provisions of
10 CFR 61.12(b) and (f), 61.43, 61.51(a)(2), and 61.52(a)(4) through (a)(10).

.
.

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for a near-surface low-level radioactive waste disposal facility. In addi-
tion, it may be used as guidance by a)plicants and licensees regarding the
NRC's plans for performing such a tecinical review.

Except when the applicant proposes an acceptable alternative method for com-
plying with the Connission's regulations, the staff will use the methods
described herein.

7. REFERENCES

Code of Federal Reaulations, Title 10, " Energy," U.S. Government Printing
Office, Washington, DC, revised annually.

U.S. Nuclear Regulatory Consission, NUREG Il99 " Standard Format and Content
of a License Application for a Low level Radioactive Waste Disposal Facility,'
Rev. 1, January 1988.

-- , " Technical Position Paper on Near-Surface Disposal Facility Design and
Operation," November 1982.
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voids between the waste containers. The maintenance operations would have to
continue for a period that is commensurate with the hazardous life of the
buried waste.

This appendix does not cover the placement and compaction requirements for ma-
terials placed above the top of the waste in the disposal units. The topic ofwaste covering is discussed in SRP 4.3.

,
'

2. FILL MATERIAL CONSIDERATIONS
4

If large voids are permitted to exist between the containers when the waste
packages are initially placed, then large deformations (settlement /
subsidence in the materials placed above the wastes could result
voids were)not filled) and this condition could likely lead to loss (if theof
stability of the waste cover as a result of water infiltration and erosion of
surface materials. It is the recognition of these mechanisms for deformation
and the resulting problems with subsidence that encourages the selection of a
stable fill material in order to minimize the voids. A stable fill would havethe following characteristics:

(1) Q1giprmability, so that when placed by the usual construction placement
method (discharging or dumping over the waste drums and liners without
any controlled spreading or compaction effort so that workers would not
have to enter the excavation being filled with the LLW), the backfill
material would freely move into and fill the voids b6 tween waste con-
tainers. Bridging of soil between containers and the formation of soil
clumps that could result in large void openings remaining between the
containers would thereby be asoided.

(2' Low compressibility in the fill material despite the usual method of
6

.
'

placement which requires no formal densification effort.

(3) Gradation, which would ensure a sufficiently permeable fill material to
allow any percolating water to drain to the excavation bottom. Allowing
drainage would help avoid prolonged contact of water with the waste, but
the gradation would yet have an upper size limit that would prevant
migration of the finer sized particlet in the waste enver material from
moving down into the intergranular pores of the fill materisis placed
between the wa:te containers.

To have an appreciation of the extent of voids in a ty)ical disposal unit, the
staff estimated the volume of voids that could reasona)1y be expected to exist
between containers using two types of fill materials by (1) allowing for the
placement of a cohesionless fill soil and (2) allowing fer the placement of a
cohesive soil.

The conditions assumed in the estimate included the following:

(1) A disposal unit that measured 150 ft in width,1,000 ft in length, and
37 ft in depth.

(2) A systematic placement of the 55-gal waste drums, which were stacked

4.3-13 Rev. 3 - September 1991
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could occur if the containers were to fully corrode and deteriorate.
3. REC 0t94ENDAT!MS

'

Fill material for LLW disposal excavations should consist of cohesionless
soils that have less than 13 fine particles by weight passing the No. 200
mesh sieve and not more thn 405 by weight of particles that are coarser than
the 3/4 in size and a maximum particle size not greater than 3 in.
the percentage of fines to 15 will help provide a relatively fru drainingLimiting
soil that is not subject to bridging and the formation of soil cluess. Estab-lishing a limit on the 3/4 in, size is intended to ensure that the Jackfill

.

soils will not have too great a percentage of large stone sizes, but will be
reasonably graded with smaller sizes in order to fill the irregular void

The 3 in, maximum particle size is Peconnended on the basis of thespaces.
;

anticipated size of the unfilled intercontainer void space when 55 gal drumsare used. This maximum particle size may be changed, and in some cases should
be changed, if different size containers are used or if specific site

,

ment conditions (e.g., random arrangement of containers in the trench) place.differsignificantly from those assumed by the staff in this study. The staff recom-
mendation is made to ensure that bridging of-large stones and rocks between
containers will not occur and the see 1er sizes of the cohesionless fillmaterials will move fruly into the void spaces around containers.

The cohesionless fill material should be in a loose, dry condition during
placement and should be placed after each-successive vaste container layer isplaced.

Fill placement could be remotely performed by the controlled dumping
from a clamshell bucket or by successful improvisation of hoppers, chutes, orconveyor belts that direct the fill into the voids. Allowing several layers ,

of waste containers to be placed on top of each other before backfilling the
intercontainer voids should not be permitted because of the reduced effec-
tiveness in completely filling the voids and the resulting adverse and larger |
settlements that could then occur. Exemption to this requirement for filling
after each successive layer is placed can be made on a-case-by case basis,
provided sufficient information and justification were submitted by the app 11-cant. In any request for an exemption, the applicant would need to establish

>

and identify the maximum void size that would be permitted (e.g., by a planned'

and controlled stacking arrangement that minimizes volds and above which con-
struction operations would be immediately: required to fi)l, before proceeding

i

lwith waste emplacement..
,

The use of wooden pallets when handling and placing waste containers should be'
minimized to the extent practicable, because of the voids that are inherent in
the design of a pallet and the voids that are likely to develop in the future'

because of the decomposition of the wooden materials. The volds resulting-

from the use of wooden allets should be filled, to the extent practicable in
keeping with the princi les of AUWA, with fill or cement grout after eachpallet layer of waste =1 placed. Use of flat metal pallets, which would not. ,

have voids, is encouraged where pallets are necessary to minimize worker-_

exposure.

If a soll other than that recommendeh by the staff is considered as a fill. . '

- material at a proposed land disposal facility, there should be a requirement;

4.3-15 Rev. 3 September-1991
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actual placement of the LLW and the results of the test project successfully
demonstrate that the technical requirement of 10 CFR 61 (10 CFR 61.52(a)(4)
and 61.56(b)(3)) covering reduction of voids spaces between waste packageswill be met.

5. REFERENCES

Code of Federal Reculati
Office, Washington, DC, revised annually.2DI, Title 10, " Energy," U.S. Government Printing

U.S. Nuclear Regulatory Commission, NUREG/CR 3144, " Trench Design and Con-
struction Techniques for low Level Radioactive Waste Disposal," P. G. Tucker,
U.S. Department of the Army, Army Engineer Waterways _ Experiment Station,February 1983.

l
l
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' U.S Nuclear Regulatory Commissbn

Office of Nuclear Material Safety and Safeguards,,,,.

LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 5.1.1 !
SURFACE DRAINAGE AND EROSION PROTECTION '

l

1. RESPONSIBILITY FOR REVIEW
!

1.1 Primary - Surface Water Hydrologist / Hydraulic Engineer
1. 2 Secondary - None

1. 3 Supportino - None

2. AREAS OF REVIEW

The staff will review the hydrologic analyses and design datails that demonstrate
that designs and closure procedures have been provided to adequately prevent.
erosion and surface flooding during closure:of the facility in accordance with
the requirements of.10 CFR 61.12(g), 61.23 and 61.52. The major review areas
related to this aspect of the site design a,re identical to those given in SRP.
3.4.4, with regard to site closure hydraulic design features. ,

3. REVIEW PROCEDURES
,

3.1 Acceptance Review

The staff will review for completeness the information on surface drainage and
,

erosion protection in the SAR in accordance with NUREG-1199 and-this SRP.
If

the information is inadequate or insufficient in detail the staff may re
that the applicant-supply more information or an explana, tion. The staff, quest-this time at
mentation,, may recommend that the application be rejected or accepted for docu .pending the submittal of the requested.information.

If the staff finds that the information furnished by the applicant.is adequate,
review of the technical analyses will begin.-

-

i

. 3.2 Safety Evaluation

The general-review procedures that will be'used by the staff in the evaluation
are identical to those in SRP 3.4.4 with respect to the hydraulic design-features-
that protect.the site from flooding and erosion during the closure period.

-

4. ACCEPTANCE CRITERIA

4.1 -Regulatory Requirements
,

Requirements related to the adequacy of information and technical? evaluations- '

~ are found in 10 CFR 61.12(g) and 61.13.- ' Basic acceptance criteria pertinent to-

''

the flooding aspects of these reviews:are provided in 10 CFR 61.51 and 61.52.. :

.1

,

'

. 5.1.1-1 ' Rev.'3 -iSeptember 1991
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.. SRP 5.1.1-
.Subface Drainage and Erosion Protection:

6.- IMPLEMENTATION
'

.

This SRP provides guidance to the NRC staff in its technical' review of ~an SAR
for a near-surface low-level radioactive waste disposal facility.

-

for performing such a technical review.it may be used as guidance by applicants and licensees regarding the NRC's plans
In addition,

_

Except when the applicant proposes an acceptable alternative method for' comply-ing with the Commission's regulations, the staff will use the methods described-

herein.

7. REFERENCES

Same as those listed in Section 7 of SRP 6.3.1.

L
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Office of Nuclear Material Safety and Safeguards
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,

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 6.1
,

RELEASE OF RADI0 ACTIVITY - INTRODUCTION

The SRPs under SRP 6.1 (i.e., SRPs 6.1.1 through 6.1.6) provide guidance to
the NRC staff for its review and assessment of the safety and performance of

'

and possible resultant radiological impacts on individuals.a low-level waste disposal facility with respect to release of radioactivity
The scope, form,

will vary depending on the specific details of disposal facility design andand details of the assessments performed as part of of the SRPs under SRP 6.1-
operation and site environmental conditions.
disciplines.furthermore require the contribution and integration of a number of technical-The performance assessments will

This introduction summarizes the factors that influence the performance as-sessments as a whole.

BACKGROUND

Facility

For the purposes of SRP 6.1, a. typical low-level waste disposal facility-is
assumed to include all' of the land and buildings necessary to carry out: wastedisposal.

The disposal . site is that portion of the facility that is used for-
cells) and a buffer zone.the disposal of waste and consists of a number of disposal units.(or disposal
posal-site into which waste is placed for disposal.A disposal unit is a discrete _ portion of the dis-
tion of the disposal site that is controlled by the licensee-and that liesA buffer zone is a por-
under the site and between the boundary of the disposal site and any disposal-unit. It provides controlled space to establish monitoring locations'that
are intended to provide an early warning of-radionuclide movement. .

'

Following the preoperational phase of the_ disposal facility, there are five
periods during which disposed waste is.present at the. site.

i

! These' include
the operational period, the closure period, the observation and surveillance
period, the." active" institutional control period-(or institutional control
period),- and the " passive" institutional control. period (or passive period).

During the operaticaal period, the licensee receives waste' fron'offsite sources
(generally by truck transport but.also possibly by other methods such as rafltransport)
regulations, and license conditions.and carries out disposal activities intaccordance with applicablw

The disposal facility is designed and ]operated so that water runoff from the facility- is controlled 50 that site
drainage occurs at a limited number of designated points.-

A facility environmental sonitoring program-is established by the licensee and-;

L
conducted so that any_ movement.of radioactivity may be detected and controlled,L
if necessary. The environmental monitoring program covers air pathways,

.

6.1-1 Rev. 3 - September 19911
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SRP 6.1
Release of Radioactivity - Introduction

cause the potential for radiological impacts on individuals.
scenarios may be insignificant or bounded by other scenarios. Many of these
they may be grouped into offsite scenarios due to normal conditions (bothIn any case,

accidents or unusual conditions, and onsite scenarios during the institutionalduring and after the operational period), offsite scenarios due to operationalcontrol period.
through 6.1-3. Typical lists of scenarios are provided as Tables 6.1-1

'

tion and should not be construed as being necessarilThese lists of potential scenarios are provided for the purposes of illustra-
may also be considered based on waste, site, design,y complete. Other scenarios

Each scenario involves radioactivity release and transfer viaor operational specificconditions.

particular transfer mechanisms, which may result in an accumulation of radio-activity at a human access location.
On the basis of this accumulation ofradioactivity, the potential for dose rates to humans would be determined andcompared against regulatory limits.

groundwater, air, surface water, direct radiation, and biota. Transfer mechanisms of interest include

depending on the particular period of the disposal facility life.It is important to note that the scenarios that should be considered will vary
tions for radionuclide release, transsort The assump-

This is because different activities ay dIfferent licensees are carried out inand impacts on humans may also vary.each period.

REGULATORY ASSESSMENT

Regulatory Criteria

site's future behavior in terms of the annual dose to off-site individuals asPerformance assessment is defined as the analy ns of a low-level waste disposal
specified by 10 CFR 61.41, " Protection of the General Po)ulation From Releasesof Radioactivity." This regulation essentially states t1at radioactive releasesto the general environsent
annual dose exceeding an equ(that is, offsite releases) must not result in anivalent of 25 area to the whole body, 75 mrom to the
thyroid, and 25 mrem to any other organ of any member of the public. Furthermore,
reasonable effort should be made to maintain releases of radioactivity in
effluents to the general environment to leveh as low as reasonably achievable.
This should be ihterpreted as being applicable to normal conditions during theoperational closure
andpassive,institutIonalcontrolperiods. observation and surveillance, active institutional control,

Analyses of the stability of the disposal site after closure (61.44) are re-
lated to performance assessment to the degree that post-cicsure stability could
influence radionuclide releases off-site. The review evaluation and findings
under the other sections in SRP 6 (SRP 6.2, Intruder Protection; SRP 6.3.1, Sur-
face Draincge and Erosion Protection; SRP 6.3.2, Stability of Slopes; and SRP
S.3.3, Settlement and/or Subsidence), are directed at the long-term stability
issues typically evaluated independently of topics perceived to fall within the

6.1-3 Rev. 3 - September 1991-
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Table 6.1-1 (Continued)

Theoretical
Scenario Release / transport Human access periods ofRadiatica* mechansin location concern **
(8) Waterborne releases from con- a,b,g Surface water Nearest offsite O.C.S.I.P *taminated surfaces such as runcff watershedbuildings and grtc Js

' (9) Waterburne disperson of con- a,b,g Surface water Nearest offsite O.C.S I.Ptamination unearthed by runoff watershed ;
plants and animals.,

(10) Waterborne discharges from a,b,g Surface water Nearest offsite O.C.S.I.P
!

disposal cells (e.g., from runoff watershedtrench sumps) i

*
(11) Waterborne dispersion of a,b,g Surface water Nearest offsite C

.

'I contamination associated runoff watershed'"
with demollt. ion activities 1

!(12) Radionuclide leaching and a,b,g Groundwater Well water at site 0,C,5,I,Pmigration '

. boundary and
nearest watershed
and nearest source
W population water

5' (13) Release through biotic a,b,g Biota Individual in food 0,C,5,I,P
'

:* pathways chaine-*

*a = alpha; b = beta g = gamoa..

**0=operationalperIod;C=closureperied;5=observationandsurveillanceperiod;I= activec-
$ institutional control period; P = passive institutional control period.E
4
:
E

,

J
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~

,

i
'

.

Table 6.1-3 Impac.ts on onsite individual during institutional control per .d j

Release / !

Scenario transport Human access
;Radiation * mechanism location Dose rates calculated **

(1) : Direct radiation impacts on 4g Mone Site surfaces ares /yr to individualindividuals maintaining site
during institutional control
period

,

(2) Impacts on individuals . a,b g Air Air above site eres/yr to individual- resulting from dispersal of !surfacesresidual contamination- ;

!

(3) Airbone releases from decom- b . Air Air above site aren/yr to individual
.

posing waste (e.g.,. methane,
Co )n, , .

.
.

!
._

. Z ***a = alpha; b = beta; g = gamma. t

As a working limit, potential dose rates to custodial personnel maintaining the site during the !

active institutiraal control period should be controlled so that they will not exceed 25 arem per i
'

year to the whole beg, 75 arem per year to the thyroid, or 25 arem per year to any other organ.
,

p.
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SRP 6.1,,

Release of Radioactivity - Introduction
Assessment Appro::h

. _ _ . -
,

by Starmer and others (1988).A Loclevel Waste Disposal Site Performance Assessment Strategy is described
The strategy sets-cut performenee assessment

approaches that should be used by the license applicant and by the NRC staffin reviewing the applicant's work,
The approaches center on the defensible

use of models and codes for analyzing the performance of tha various disposalsite subsysters of a low-level waste disposal facility.
on the regulatory principle that exact predictions .of off-site radiologicalThe strategy is founded
exposures are not required for determining regulatory compliance.
uncertainties inherent in analyzing natural and engineered systems Due to the
mance assessment model(s) can not reasonably be expected M be en e, xact repre-

a perfor-

sentation of an actual disposal system.
ance that the performance objective (10 CcR 61.41) for off-site releases ofHowever, to provide reasonable assur-
to bound the relevant behavior of the system. radioactivity will be met, performance assessment models should be developed-'

Although the stpff stratagy:
emphasizes applying conservatism in modeling to bound perfonnance estimates,-
analytical assumptions should_not be too far removed from reasonably expectedcircumstances.

A demonstration of compliance with the off site dose' limits:sstablished in '10-
CFR 61.41 should be based on estimates of maximum dose rctes extrapolated over
time frames that are consistent with the radiological' hazard associated with!
the most environmentally mobile long-lived radionuclides in the waste inventory.
The overall approach for the applicant to make'this-demonstration should consistof two' phases.

of possible release scenarios and pathways, and eliminate those from the setiIn the first phase, the applicant should identify a complete rat:that are trivial -release processes, restrictive, or obviated by other scenarios.: Combinations of -
that have an extemely-low probability of occurrence need not'be considered.

Release scenarios should be based onta reasonable range of;' future conditions.
potential pathways and scenarios._ The set of defensible pathways and release.The applicant should provide the rationale used to eliminate
scenarios-that remain after careful examination r6 presents the conc 2ptual;
model(1) to be analyzed for the perfonsance of- the waste disposa14systee. . .

1

In the second phase:of the performance assessment, the applicant should estimate4

disposal site conceptual modelepeak doses to maximum axposed individuals based on quantitatively snelyzing the-
that applicants-should use a'" modular" modelingilhe Perfonsance Assessment Strategy recommends-
release and transport of radionuclides ~ through s roach to quantify. potential

Depending on site specific' conditions and facilit design' features, modeling ofificant environmental pathways.?
the disposal system should consist of at least" following discreet:submodels
cover performance (infiltration, vadose. zone flow,(tand percole. tion:into disposal ~units); radionuclide releases from the near-field loss of containmentiintegrity,

s

leaching, and near-field transport 3
saturated zones beneath disposal);)s;urface water and atmospheric transportiEgroundwater' transport:(unsaturatedand;

'

; ,

plant and; animal: uptake;.-and human denen To-assist the responsible" regulatory .agency :in understanding dose estimates - th ~

models should be available for-inspection.e inputs to and outputsLfrom individual ~-

.

5 j-
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SRP 6,1..

_ - Release of Radkactivity - Introduction
i

demonstration. Staff modeling should be c w patible with the quality and amount
of data available to support performance assessments. At a mininum, the NRC
staff will determine that sufficient data have been provided by the applicant
to assure that performance modeling is representative of the actual disposal

The NRC staff will-review the applicant'& modeling and evalua'.e whethersystem.

the applicant's assessment provides reasonable assurance of regulatorycompliance. ,

A typical level of independent NRC staff review could consist of the followingelements:

(1) Critical review of the applicant's performance assessment, including
the development of review coments and evaluatirg the applicant's
responses to the coments;

(2) Performing selected audits of model applicability using simple,
conservative models;

(3) Independant verification of the most significant performance assess-
ment results using computer codes that have been verified, bencha,arked,
and documented in accurdance with NRC guidance; and

(4) Assessment of uncertainties inherent in performance assessments and
determination that they have been adequately considered in the
results.

'

Although the discussions in this SRP emphasize the aumerical aspects of per-
formanca assessments, the applicant's enmaitments and proposed limits on opera-
tions (e.g., comitunt to limit site inventories of particular radSnuclides
or to impose particular requirements on waste form and packaging), and opera-
tional experience and training should also be considered when assessing disposalsite performance, in addition, operational release pathways or exposure mectr-
anisms that are easily monitored, and if necessary readil siti
tional efforts, need not be considered for nurserical anal sis. gated by opera-However to the
extent that the monitoring prcgram is counted on as provi ing assurance,of

|_ safety, the NRC staff should confirm that the monitoring program including
action levels proposed by the applicant, will provide early warning of radio-

;

nuclides releases from the disposal site before they leave the site bourdary.

To a large extent, performance assessments conducted at the time of licensing
can only be regarded as the initial assessment. Final assesseont of actual
disposal site tapacts should be made as part of the licensee's' final closure

, plan pursuant to 10 CFR Part 6L 28. At final closure the licensee should be
L able to provide more specific detaih regsrd'ag the as-built condition of the

disposal facility, final cover details and r.tual emplaced cover characteristics,
and actual radionuclide inventories. Furthermora, final. performance assessents,

| will benefit from years of sonitorinti dat.a that should be used to increase con-
L fidence in the validity of performanco assessment models and predictions-
,

i- A Performance Assessaunt Methodology (PAM) was developed for the NRC at Sandia'

- Hational 1.aboratories to define procedures, approaches, models, and codes accept-
|

able to the NRC staff for assassing the performance of lorlevel weste disposal

6.1-11 Rev. 3 - Septead)er 1991

|- .

.I



.. - . . .-

.

e- - - -
, , --

1
- - _ _. _ _-

_

_ _ _ - .SRP 6.1
Release of Madioactivity - Introduufw. |

..
- - . ..- ~ - . - - --

_ _ . - . . . .
__ _ , , _

-

1
iig

|
,

Infih.estion
!

ir

= a- - . - - ,

Vadose Zona flow __.)
1

,

Flux Into Dispoisl Unit |
.

Moisture Contant(,p+
y

' I
| 'Barrier Bas;ach ! '

\g _ _ -
.- '

|

lFailure Time Sot *RCZ
I Failura Mofa TEAM l

i
i o

|

14aah anA Hear.Fisid transperr.] _ l
L p ~

.J
#

Radionuclide T1ux Leaving
Disposs) Units

_Y Y

Vedose Zona 7 anspert Air Iransport

fladionuclide Flux
Entering Aquitar-

U

Saturated. Zone M 3aturated.2nve Tranapart
Flow -

-> -- -
-

Radionw:lide Flua
j en Surfus W4ter

' s

Crowti. Water hrface. Water Transport
Concentration ' " " " "

%
Surface Vater Conctneration

4
-

_.

Teod Chain and Doainstry ;

" Dese te Ibmaa

.

Figure 6.1-1:- Components and Processes _in toe Level Waste Disposal-
Site Performance Assessment.
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,

Release of Rad, activity - Introduction
1

Before reviewfNg and assessing the performance of c lorlevel waste disposalfacility,-NRC staff conducting the review should be thoroughly familiar with
the guidance presented in this introductory SRP, including the Perfonstnce
Assessment Strategy; and the approaches, models and, codes described in the

,

Performance Assessment Methodology.

<

.

,

|

,
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U.S. Nuclear Regulatory Commission !( ) Office of Nuclear Material Safety and Safeguardsa . ;, , . .-

1

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 6.3.1
_

SURFACE DRAINAGE AND EROSION PROTECTION

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Surface Water Hydrologist / Hydraulic Engineer

1. 2 Secondary - Geologist /Geomorphologist

1. 3 Supportina - None

2. AREAS OF REVIEW

The staff will revic. those hydrologic and hydraulic analyses and design details
that are provided to ensure long-term stability of the disposal site in accor-
dance with the requirements of 10 CFR 61.23(e) and 61.44. Themajorreviewareas
related to this aspect of the design are described in the following sections.
2.1 Hydrologic Description of Sita

The staff will review the general information on site characterization discussed
in~SRP 2.4.1 regarding the hydrologic characteristics of the local environment.
In addition, the staff will review the general information on the proposed loca-tion of waste and the principal desi
the effects of flooding and erosion,gn features that protect the site againstas required by 10 CFR 61.11(c).

The staff also will review (1) the analyses of flooding and erosion effects on
the site and on the protective site design features, as required by 10 CFR
61.13(d), and (2) the designs to determine if_ the long-term stability require-
ments of 10 CFR 61.23(c) and 61.44 have been met.

2. 2 Flooding Determinations
_

The staff will review the applicant's assessment of the flooding potential
for the site. This review will include a determination of the precipitation
potential, the precipitation losses, the runoff response characteristics of the
watershed, the accumulation of flood runoff through river channels and reser-
voirs, the magnitude of the probable maximum flood (PMF) or project design-
flood (if a flood less than the PNF was used) at the site, and the critical
water levels and velocity conditions at the site. If a flood less than the PMF
was used, the analyses and justification for the use of such a flood will be
reviewed. The probable maximum precipitation (PMP) potential, and resulting
runoff,.for site drainage and for catchment areas adjacent to the site will also
be reviewed.

The staff's assessment of flooding will also. include an evaluation of possible.
geomorphic changes that could _ affect'the potential for flooding and erosion at
the site. The staff will consider the following in its review:

6.3.1-1 Rev. 3 - September 1991
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SRP 6.3.1. .

Surface Drainage and Erosion Protection'
'

3. REVIEW PROCEDURES '

3.1 Acceptance Review

erosion protection in the SAR in accordance with NUREG-1199 and this SRP.The staff will review for completeness the information'on surface drainage and
-

the information is inadequate or insufficient in detail If
the staff may request

the recommended.information is not provided.that the applicant supply additional information or prov,ide an exclanation why,

The staff at this time may recoe-
'

mend that the application be rejected or accepted for documentation, pending thesubmittal of the requested information.
'

the technical analyses will begin.If the staff finds that the information furnished by the applicant is adequate,
3. 2 Safety Evaluation

The following. sections describe by area of review the procedures that will beused by the staff in its evaluation. I

3.2.1 Hydrologic Description of Site

SRP 2.4.1 provides guidance for the. staff's review of information and data on
the general hydrologic characteristics of the site area. Additionally, the
staff will review the information to assess the site, designs that protectagainst flooding and erosion.

Acceptable information includes detailed topo-
graphic maps showing the locations of natural and angineered hydrologic design
features (streams, drainage channels, erosion protection, etc.) and detailed
site cross-sections that show the location of buripd waste with respect to thelocations of these hydrologic features.

3.2.2 Flooding Determinations

The staff's estimate of the maximum flood level may be made independently frombasic data by detailed review and verification of the applicant's analyses - or
byacompar,isonwithestimatesmadebyothersthathavebeenpreviously-reviewedin detail. The evaluation of the adequacy of the flood estimates-is generally;
a matter of engineering judgment and is based on the confidence in the flood

| level estimate, the degree of conservatism in-each parameter used in the esti-
mate, and the relative sensitivity of each parameter as it affects the floodlevel or flood velocity.-

The evaluation of flooding potential-is, for review purposes . separated into
-two parts: - flooding of large adjacent streams and flooding o,f;1ocal drainage
channels and protective features. The review procedure for evaluating the
effects of a PMF on a large stream is outlined in American National Standards
Institute /American Nuclear Society Standard ANSI /ANS 2.8-1981. The review pro- '

cedure for evaluating a: local PMP/PMF event is outlined in Final Staff Technical
,

-Position (FSTP), " Design of Erosion Protection Covers for Stabilization of'
Uranium Mill = Tailings sites."

The initial staff review of the PW estimates will be a comparison of the
applicant's estimates with actual recorded floods in the United States and in
the region.- Since most properly-computed PMF estimates will exceed recorded-
floods, the historic regional floods provide a general lower. limit of the PE.

t

| 6.3.1-3 Rev. 3 - September 1991.-
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SRP 6.3.1
Suriace Drainage and Erosion Protection.-

i

review the design assumptioM and calculatior.s to verify that the long-term
_

stability criteria of 10 CFR 61.44 are met with respect to erosion protectionand othat surface water hydrology asped s.

4. ACCEPTANCE CRITERIA

4.1 Reculatory Recuirements

Requirerents telating to the adequacy of information and technical evaluations ~

are found 'a 10 CFR 61.11(c) and 61.12.
to the erosion protection aspects of these reviews-are provided in 10 CFRThe basic acceptance criteria pertinent
61.13(d), 61.23(e), and 6] A4, which require that the designs provide reasonable
<naintenance. assurance of site stability following closure, without the need for active

4.2 Reculatory Guidance,

Acceptable methods for designing erosion protection features to provide
(USNRC,1990).rctsonable assurance of effective long-ters stability can be found in the FSTP

4.3 Reculatory Evaluation Criteria

A thorough evaluation of the surface water flooding and erosion protection
aspects of the site design and the basic data-supporting all conclusions are

Criteria for the assess =wnt of information, data and analyses
necessary.

submitted by the applicant pertinent to each area of review a,re given in the
-

following sections.

4.3.1 Hydrologic Description of Site

Acceptance of the information is based on a_ qualitative evaluation of the*

completeness and quality of information, data, and maps. The description of-
structures, facilities, and erosion protection designs are sufficiently cglete
if they allow an independent evaluation of the effects of flooding and intense-
rainfall, particularly with rt;. sed to the long-tera stability of the buried
was.te. Site topographic maps a x weeptable if they are of good quality and
of sufficient scale-to allow independent staff analysis of pre- and post--'

construction drainage patterns.
-

4.3.2 Flooding Determinations

In providing engineering designs for long-term perfomance, the selection of thedesign flood event-is ver
phenomena affecting long y critical, because one of the most disruptive naturalterm stability is-likely to be erosion caused by flood-ing. The selection of.the flood event for the design of the protective. cover ,

usually should not be based on the statistical extrapolation of limited data 1
bases because of the unreliability of such estimates. Rather, the staff con-
cludes that, because the PMF and the PW are based _on site-s q

meteorological limitations that eliminate the uncertainties pecific ptysicalassociated with-
extansive extrapolation of lialted data bases, the use of these deterministi-
cally derived phenomena for long-tem design provides an' acceptable ~ designbasis.

6.3.1-5 Rev. 3 - September 1991
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SRP 6.3.1. *

Surface Drainage and Erosion Protection.-

Conditions (1) and (2) as e applied when the dam is not designed with adequate
seismic resistance; condition (3).is applied when the dam is.not designed tosafely store or pass the design flood.
perform simplified flood analyses assuming a dam failuro, rather than detailedIn many cases, it may be much easier to

3

analyses of the seismic resistance of a dam. -In such cases, the staff willreview those sim
outlined above. plified flood analyses in accordance with the procedures

-

If applicable
"likely" or se, vere modes of failurethe staff will assess the location of upstream danspotentially
closelyspaceddams),andthedomino,potentialformultipledasfaIlures(of

failure of a series of dams. Results ofdescriptions and documentation. analytical hydraulic failure models should be accompanied by complete model
level at the site for the most critical combination of das failures will beA determination of the peak flow rate and water
reviewed along with a description of all computations, coefficients, and methodsused.

and the sensitivity of the analyses to small changes in the model inputAcceptance is based principally on the conservatisms used-in the analystsparameters.

As ststed
areviously, a das failure flood resulting from a flood less severethan the P4F may be acceptable in those cases where it can be documented that
applicable requirements are met by a lesser design flood.
can be documented that the reservoir has been or will be designed for the dam-Additionally, if it
site equivalent of the site design earthquake and the PMF, no den failure andflooding analyses need be performed.

.

4.3.4 Erosion Protection Design,

The erosion protection designs must be capable of meeting applicabli long-termstability requiremetits.
to resist an occurrence of the PMP or PMF provides an acceptable design.. Addi-In general, durable erosion protection that is designed
tional details and acceptable methods of analysis of floods, flood velocities,
and rock durability may be found in the FSTP (USNRC, 1990 .
tions and calculations are reasonable and accurate and/or) compare favorably withIf the design assump-
independent staff estimates, the designs. are found acceptable.

-

5. EVALUATION FINDINGS

5.1 , Introduction

If the staff's evaluation, based on a complete review of the hydraulic
engineering aspects of the site design, confirms that regulatory guidelines
have been met, documentation of the review will state:

(1) In accordance with 10 CFR 61.13(d), the flood analyses andiinvestigations
- adequately characterize the flood potential at the site
documented,andemployanacceptablelevelofconservatIsm.eappropriatelyar

(2) In accordance with 10 CFR 61.23(a) and 61.44, the long-tera stability-
design with respect to surface water hydrolog
need for ongoing, active maintenance. g.long y and erosion considerationsrepresents a feasible plan for ensurin tera stability without the

The staff can document its review as follows.
.

6.3.1-7 Rev.- 3 - September 1991
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SRP 6.3.1
surface Drainage and Erosion Protection )

.

'
'

provides adequate erosion protection.and the proposed 8.5-in. rock (which will be placed in all of the ditch segments)

Design of Erosion Protection for Top Cover of Trench
.

;

The rock cover that will be used to protect the trench cover from wind and water
erosion is designed to resist an occurrence of the local PMP. For the top =of
of rock with a 0 o of 1.5 in.the cover (maximum 2% slopes), the applicant proposes to provide an 18-in. layer

.3
3

The apSlicent estimated that the PMP wuld produce a peak sheetflow-rate of0.3 ft /sec/ft. The applicant estimated that an average 1.5-in. rock size would
be necessary to resist the shear forces produced by this rate of flow. The rock .

size requirements were independently evaluated by the staff. i
On the basis ofthese independent evaluations, the staff concludes that the computed rock sizes ,

are acceptable.
,

Upstream Das Failures

of Waste City, whose failures could potentially affect the site.The applicant identified two impoundments located approximately 10 miles upstream
- The dans arelocated on separate tributaries to XYZ Creek and are owned by the Western WaterCompany.

Various worst-case scenarios were pro ected by the applicant for possiblec

failures of these two impoundments.. the applicant assumed that the largest-
-

dam failed and that the reservoir completely drained in 30 min -resulting in apeak outflow of 125,000 fts/sec. B cause the peak flow rate-at the site for the '
3

!PMF was calculated to-be 131,000 ft /sec
dam impoundment are considered to be less, than those from the PMF.the effects from the failure of this

The staff has analyzed the method of computation and assumptions used by the
applicant in the das failuce-anal sis and finds them to be conservative. Over-
all, the staff's review of the ca culations and staff experienc6 with attenua-
tion of flood peaks indicate that das failures pose a much less severe-threat to
the integrity of the site area than the PMF.

Conclusion
|

The staff's review indicates-that sufficient infomation and technical analyses
were provided to enable the staff to-independently review and analyze the details
of the site erosion protection design. The staff, therefore, concludes.that

-

10 CFR 61.12 has been met.

Overall, on the basis of its review of-the applicant's flood analyses as detailed *

above, the staff concludes that the site and the flood protection designs provide _,
'

adequate assurance that-10 CFR 61.23
review of. the. applicant's analyses an(e) and 61.44 are met. On the basis of its

- d its independent analyses, the staff con -
cludes that the site, in conjunction with the engineered erosion protection fear
tures provided, will-provide reasonable assurance of long-tere stability without
the need for active maintenance.

.

6.3.1-9- Rev. 3. _ September 1991'
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NUR EG.1200'

( U.S; Nuclear Regulatory Commission
s.,,,, Office of Nudear Material Safety and Safeguards

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 7.1-
OCCUPATIONAL RADIATION EXPOSURES =

1. RESPONSIBILITY FOR REVIEW

1.1 Primarv - Health Physicist (HP)

| 1.2. Secondary - Performance Assessment Specialists

2. AREAS OF REVIEW

The staff should review the areas of the SAR in Sections 2,1 through 2.4 of-

this SRP to determine if the applicant'has adequate procedures and poli 7l

place to ensure that occupational radiation exposures will be within- t'.<. .n .i

9
| ilimits of 10 CFR Part 20 55 20.101, 20.103, and 20.104,- and will be maintained
| as-low as is reasonably achievable (ALARA);in accordance with 10 CFR.61.43 and

'

10CFR20.1(c).i

! The staff should review:the management policy as;it relates to-the commitment
to integrate the ALARA process:into all related activities -involving potential.

l exposures of-personnel.- The review should determine if organizational.
I structure and personnel responsibilitiesiand activities of the applicant are
I adequate to ensure that ALARA policy and procedures will not be compromised-
I due to pressures'from operational activities. - The review should also-
i determine if the ALARA policy applied to facility operations training.

development of radiation protection-procedures, and design reviews are--|

adequate.- This review will be coordinated with the review of SRPs 8.1, 8.2,|

8.3,. and 8.6 regarding organizatior.al structure, qualifications,- and training,|

| and operating procedures.

| This review should use detailedfdesign andcoperational information provided by
the applicant'in SRPs 3.1 (section 4.3.9), SRP 4,-SRP 8,-ar.i 7.3 to determine.]

if the ALARA' policy is adequately applied.-
-

| The staff should also review the radiation protection plan in coordination
L with SRP 7.4 to determine if the ALARA policy has:been incorporated into the:1 program. The review should include a detemination of-the qualifications of.-

the radiation protection staff in accordance with NUREG/CR-3343'and Regulatory _[

Guides.(RGs)--1.8,=8.8, and 8.10. The-radiation protection program should,

g provide for the incorporation of. radiation protection audit findings intor|--ALARA procedures.
-

4
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| The staff shou M review the SAR to determine that the recommended elements of
'

| NUREG/CR 3343 have been adequately addressed and incorporated into the ALARA
| policy and procedures. The review should determine if the ALARA policy
I includes a communication network from management to the staff and from the
i staff to management to ensure full staff participation. The ALARA policyI should be based on the following criteria as a minimum:
|

| No practice should be adopted unless the introduction produces a
| net benefit.
|
| All exposures should be kept as low as reasonably achievable;
| technological, economic and social factors being taken into
| account.
|
| The exposure to individuals should not exceed the limits

recommended for the appropriate circumstances.

The staff should review the ALARA policy and procedures submitted by the
applicant to determine the adequacy of the organizational structure and|

I personnel responsibilities. The organizational structure should maintain a
i separation between the radiation protection organization and operational
| groups, functionally allow the implementation of the ALARA policy, and allowthe| radiation protection management to have direct access to facility
| management as outlined in NUREG/CR-3343 RGs 8.8 and 8.10. The review should
| also determine the adequacy of the applicants qualifications and training
| program. The qualifications and training program for ALARA should include the
| elements provided in Section 3 of NUREG/CR-3343, RG 1.8, 8.8 and 8.10. This
| review should be coordinated with the review of SRPs 8.1, 8.2, and 8.3.

| The staff should evaluate the information in the SAR in accordance with
| section 2.4 of NUREG/CR-3343 and RG 8.8 to determine whether the
| organizational structure provides a mechanism for the radiation protection
| manager and the radiation protection organization to interact with design

review groups in a way that methods and techniques for reducing occupational|

radiation exposures can be incorporated into the design of the facility. If
|

the radiation protection manager has not yet been selected, the design review|

should be conducted in accordance with the guidance of RG 8.8 unless|

acceptable alternatives are proposed.!

| The staff should determine if design personnel are adequately trained in ALARA
| principles as described in section 2.4 of NUREG/CR-3343.
!

| The staff should determine if appropriate personnel with operating facility
| experience have reviewed the proposed design and if the applicant has
| incorporated previously accepted design features. Operating experience to
| improve the design of the facility with regard to ensuring that occupational
I radiation exposures will be ALARA should also be considered. This review will
| be coordinated with the reviews for SRPs 3.1, and 7.3.

| The staff should review the SAR submitted by the applicant to determine how
| the detailed operational plans and procedures will be developed. The staff
| should review the operational plans and procedures for receipt and inspection

of waste, waste handling and interim storage, waste disposal operations, and|

| decontamination and decomissioning described in SRPs 4.1, 4.2, 4.3 and 5.2 to

7.1-3 Rev. 3 - September 1991
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| to the applicant conducting operations in compliance with 10 CFR 20 and
I maintaining radiation exposures as low as is reasonably achievable.

| (6) 10 CFR 61.52, " Land Disposal Facility Operation and Disposal Site
| Closure," as related tu maintaining exposures ALARA during facility
| operations.

| (7) 10 CFR 19.12 " Instructions to Workers," as related to the applicant
ensuring that workers entering restricted areas are kept informed about the
storage, transfer, or use of radioactive materials or radiation in such areas
and instructed as to the risk associated with occupational radiation exposure,
precautions and procedures to reduce exposures, and the purpose and functionof protective devices.

| (8) 10 CFR 20.1, " Purpose," (c), as related to the applicant involved in
licensed activities making every effort to maintain radiation exposures ALARA.

1 (9) 10 CFR 20.101, " Radiation Dose Standards for Individuals in Restricted
Areas.

(10) 10 CFR 20.103, " Exposure of Individuals to Concentrations of Radioactive,

Materialu in Air in Restricted Areas."

(11) 10 CFR 20.104, " Exposure of Minors."

4.2 Reaulatory Guidance

Regulatory guidance to aid the applicant in meeting the requirements in-
| Section 4.1 is provided in the following documents and:are to be applied in-

relation to LLW disposal sites:'|

(1)_ NUREG/CR-3343, "Recommerded Radiation Protection Practices for Low-
Level Waste Disposal Sites," as related to the development of an ALA.RA
program, content-of a radiation protection _ plan, and the: elements to-be
included in a comprehensive radiation protection program,_ as well as

1

procedural details.
!

i

(2) Regulatory Guide 1.8, " Personnel Selection aNd-Training,"!as related-to
the qualifications of radiation protection personnel. -

(3) Regulatory Guide 8.8,~"Information Relevant t' Ensuring Thato
Occupational Radiation Exposures at Nuclear Power _ Stations Will;Be As-Low As
Is Reasonably Achievable," as related-to radiation protection information -
pertaining to actions taken during the design, construction, operation..
decommissioning, and site closure to ensure that occupational; radiation
exposures are kept ALARA in order to meet.10 CFR 61.43 and 10 CFR 20.1(c).

(4). Regulatory Guide 8.10. " Operating Philosophy for Maintaining _
Occupational Radiation Exposures As Low As Is-Reasonably Achievab e," as
related to the responsibilities of the ALARA personnel and also the commitment

_

by the-applicant's management, radiation protection manager,'and the radiation =
. protection 1 staff to maintain occupational-exposures ALARA _in order to meet 10'
CFR 61.43 and 10 CFR 20.l(c).-

~

7.1-5L Rev. 3 - September 1991
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| (6) continuing facility design reviews by competent radiation-protection
i professionals.

Alternative proposed design policies are evaluated on the basis of a_
| comparison with the design guidance in section 2.4 of NUREG/CR 3343 and in RG

a

8.8.
The staff should evaluate information from SRPs 3.1 (section 4.3.9) and.

|

SRP 7.3 for acceptability based on NUREG/CR-3343 and RG 8.8 as related-to| '

design review.|

| Acceptability should be based on evidence that the applicant-has-prepared the
| radiation protection plan in accordance with the occupational exposure-

provisions of 10 CFR 61.12(k). The staff should evaluate information for| ,

| evidence that the applicant plans to develop a radiation protection program
| and procedures-in accordance with 10 CFR 61.43 and 10 CFR 20.1(c) to assure

that occupational exposures will be maintained ALARA. The review should|

| determine if the radiation protection program will be managed by appropriately
trained and qualified personnel as stated in section'2 of_ NUREG/CR 3343, and|

RGs 8.8 and 8.10 as all parts of these RGs can be applied to LLW disposal|

facilities. The applicant:will have developed procedures and policy to ensure|

| that an effective and efficient feedback mechanism is in >1 ace for ALARA.
review of eccupational monitoring and dose assessment.- Tse staff should|

| review information provided in SRPs 4.1, 4.2, 4.3 andt 5.2_to determine if. the
I applicant has evaluated the potential-occupational exposures as required in-10

CFR 61.13(c) and that the exposures meet the requirements of 10 CFR 20 and 10|
-

CFR 61.43.|
>

| Also, the staff should determine if the guidelines of NUREG/CR 3343, including-
the criteria, concepts, and iluplementation schemes to be 4cluded.as part of|

the. operational. radiation protection programs for the v> ,e disposal-facility.|

This review will be coordinated with the review of infonsation in SRP 7.4.|

5. EVALUATION FINDINGS

5.1 Introduction =
;

The staff review should verify that sufficient information has been provided-
in the license application and amendments to satisfy the requirements of.10-

| CFR61.11,10CFR61.12(k),:10CFR61.13(c),10CFR61.43,10CFR20.l(c),and
10 CFR 19.12. The staff can document the review as follows.|

5.2 Samole Evaluation Findina

The staff has reviewed th2 information on occupational: radiation exposure in
relation to the as low as is reasonably achievable;(ALARA) principle for (name-
of facility) low-level anste disposal factitty-according to Standard Review
Plan 7.1.

-

The staff concludes that the ALARA poliAy, facility design,. operational
considerations, and radiation-protection considerations are acceptable because
the applicant has met the training requirements of 10 CFR 19.12,; ALARA

| provisions of 10 CFR 20.l(c) and.10 CFR 61.43,.ALARA organizational structure-
| and responsibilities of 10 CFR 61.11- (bl--and.b2), NUREG/CR-3343, Land RG 1.8. ;

;

| Assurances of compliance with dose limits stated in 10 CFR 20 as required =bys
"

7.1-7 Rev. 3 - September 1991!
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( U.S. Nuclear Regulatory Commission
**

s ;;,. Office of Nuclear Matenal Safety and Safeguards.

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM
L

STANDARD REVIEW PLAN 7.2
RADIONUCLIDE INVENTORIES

1. RESPONSIBillTY FOR REVIEW

1.1 Primary - Health Physicist (HP)

i 1.2 Secondary - None
-

2. AREAS OF REVIEW

| The staff should review the areas of the SAR in Sections 2.1 and 2,2 of this
SRP to determine if the applicant has adequate procedures and po'icies in]

place to define radiation sources in accordance with 10 CFR 61.55, " Waste{

classification " and 10 CFR 61.56, " Waste Characteristics." Once the-sources-
of radiation exposures are determined, areas of the= Sections-2,1 and 2.2 of;

this SRP should be reviewed to determine if the applicant has adequate
procedures and policies in place to ensure radiation protection related to_the-|

involved inventories during normal operations, anticipated sperational|

| occurrences, and accident conditions according to 10 CFR 61, "Subpart C---
| Performance Objectives." '

.

| 2.1 Waste Inventories'
|

| The description of radioactive waste inventories during normal operations and
i

under accident conditions at the facility should be used as the basis for|

I designing the radiation protection program,- Provisions for the-labelling of (
,

j radiation areas according to 10 CFR 20.203 should be determined by the
H concentration and quantities of radionuclides and should be-described as part j

of the radiation protection plan. The location:of the sources of radiation-i

g exposures must also be defined. The radionuclides are also to be identified-
b/ their type as source, byproduct, or_special_ nuclear material. ~

| Provisions should be provided for both disposed waste inventories:and
-l temporary storage waste inventories. -

2,2 Airborne Radioactive Material Sources

_| The-type.and concentration of airborne radioactive material sources atsthe
| facility are determinant factors'in the design of-the ventilation systems, and
i personnel-protective and monitoring measures.c An-assessment of the

-

_ l contribution'to effluent releases.according to 10 CFR 61.53 should be
| perfomed. . The description of airborne radioactive. sources should include:
| 1) the. type of airborne radioactive material, 2) a table of the respective-
I calculated concentrations expected during nomal operations, operational

-| occurrences, and accident conditions, 3) the models and corresponding _

*
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SRP 7.2-
Radionuclide Inventories,,
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*

4. ACCEPTANCE CRITERIA
-

4.1 Reaulatory Recuirements

| The information in the SAR is acceptable if the respective requirements in 10-
| CFR 61 and 10 CFR 20 are met, and if the required information delineated in
! Section-7.2 of NUREG-1199 is provided,

The specific parts-of the regulations applicable to the areas of review ini

i this SRP are as follows:

I (1) 10 CFR 20.101, " Radiation dose standards for individuals in restricted|

| areas (a, bl, b2, b3)," as related to limiting radiation doses to protect
1 individuals in restricted areas from whole- or partial-body exposures.

I (2) 10 CFR 20.103, " Exposure of individuals to concentrations of radioactive|

| materials in air in restricted areas (al, a2, a3, bl, b2, c, cl, c2, c3, c4,
I d, e, f, g)," as related to limiting the average concentrations of airborne
| rar.'ioactive materials to protect individuals in restricted areas, radiation

protection control of-iuhalation, and absorption of materials.,

(3) 10 CFR 20.104, " Exposure of minors (a, b, c)," as related to limiting
exposure of individuals under 18 years of age to 10 percent of the limitI
specified for adults.

(4) 10 CFR 20.105, " Permissible levels of radiation in unrestricted areas (a,
I bl, b2, c)," as related-to the limits of radioactive materials in possession
| proposed by the applicant, nd the demonstration that the proposed limits do

not pose doses in excess of permissible levels.

| (5) 10 CFR 20.106, " Radioactivity in effluents-to unrestricted areas (a, bl,
b2, cl-7, d, e, f " as ralated to the determination of levels of radiation
and concentration),of radioactive materials within the components of the waste

i
i s

treatment systems.

(6) 10 CFR 20.203, " Caution signs, labels, signals and controls (al, a2, b,|

| c,e)," as related to labelling radiation sources in order to minimize
| exposures to individuals.

(7) 10 CFR 20,205, " Procedures for
packages (al,a2,bl,b2,cl,-c2,d)pickingup, receiving,and' opening-

,

| " as related to individual exposure to,

| external contamination and conta &.ation removal.

(8) 10 CFR 20.207, "Stora
unrestricted areas (a, b),"ge and control of licensed materials inas related to securing licensed materials against
unauthorized removal by individuals.

(9) 10 CFR 61.12 " Specific technical information (b c, f, h, j, L 1, m),"
| as related to the evaluation of facility construction and storage of

-
;

| radioactive materials to discern if the ALARA principle has been employed in
| all situations.

(10) 10 CFR 61.13, " Technical analyses (c)," as related to assessments of
expected exposures to individuals during routine operations'and accident-

7.2-3 - Rev. 3 - September 1991I
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| locations, source descriptions should inr%de accessible waste packages in.

I areas of active disposal. The radionuclides described by the applicant should
| be those used in the dose assessment performance.
I

| Acceptability should be based on evidence that the applicant describes
1 expected inventories that require shielding, ventilation systems, special
I storage locations and conditions, traffic or access control, special plans or
i procedures, or monitoring equipment to ensurs that the " Performance ,

!| Objectives" in 10 CFR 61.40 44 are me;. Chapter 7.0 of NUREG/CR 3343 provides ;
I recommendations for a well planned and constructed disposal site that limits
I individual and equipment contret with the radiation sources. The description ;
I provided by the applicant should include all necessary information pertaining

i| to shieldin codes used in the design process and related design features (10
| CFR61.52()). Waste and storage inventory limits will be strongly dependent
| upon type of facility and method of dispoE '. Additional coordination will be '

L necessary with the review of source term analysis under the Performance
Assessment Review activitier of SRP 6.

j Acceptability should be based on evidence that the ap)1(cant has described all
i waste and stored inventories and airborne sources. Tae description of waste

inventories should include plar, drawings where all sources of potential
exposures are located accurately to the-scale of the facility (10 CFR 61.52
(7)). The aporoximate size and shape of the sources of radiation exposures
should te indicated on the drawings. The inventories should be easily;

I correlated to respectivt tables containing pertinent quantitative parameters,
i

The description of airborne sources should be located on drawings to
facilitate appropriate design of proper ventilation and monitoring systems,

when the airborne sources are attributed to leakage from containers or openingi

clnsed contsiners. Airborne radioactivity concentrations in frequently
| occupied areas will be a small fraction of the cohcentrations specified in 10

CFR 20.103, Appendix B. All assumptions made during the calculation of,

quantitative values of the appropriate sources should be specified also,

Acceptability of the source parameters should be based on whether accompanyingi

text specifically explains the values used in the radiation protection
!

calculations and in ventilation designs. The source parameter tables can be
placed in Section 9 or referenced in other sections.i

5. EVAL.UATION FINDINGS

5.1 1Ditpluction

The staff review should v6rify that sufficient infomation has beea provided
in the license application and amendments to satisfy the requirements set
forth in 10 CFR 61.12 (b. c, f, h, j, k.1, a),10 CFR 61.40-44,10 CFR 61.52
(6a , 10 CFR 20.101 (a, bl, b2, b3), 10 CFR 20.103, 10 CFR 20, 105, and 10 CFR
20. 06. The staff cah document the review as follows.

5.2 lamole E'/aluation Findinas

a) The staff has reviewed the information regarding the radiation sources for
[name of facility
Review Plan 7.L ) low level waste disposal facility according to the Standard

7.2 5 Rev. 3 September 1991-
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U.S. Nuclear Regulat(ty Commission, NUREG 1199 " Standard Format and Content
of a License Application for a LOW + Level Radioactive Waste Disposal Facility,"
Rev. 1, January 1988.

- , NUREG/CR 3343, " Recommended Radiation Protection ' actices for low level
Waste Disposal SI' s," December 1983.

, Regulatory Guide 8.8, "Information Relevant to Ensuring that Occupational
Radiation Exposures at Nuclear Power Stations Will be As low As is ReasonablyAchievable," Rev. 3. June 1978.

1
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, . .

(+ ;,,,.) Office of Nuclear Matenal Safety and Safeguards
*

U.S. Nuctest Regulatory Commission.

,

LOW. LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 7.3
RADIATION PROTECTION DESIGN FEATURES AND OPERATING PROCEDURES

1. RESPONSIBILITY FOR REVIEW

1.1 Primary Health Physicist (HP), Construction Engineer, Safoty Engineer
1.2 Secondary - Parformance Assessment Specialist

.

2. AREAS OF REVIEW
D

| The staff should review the areas of the SAR in Sections 2.1 through 2.5 of
| this SRP to determine if the applictnt has adequate procedures and policies in
| place to ensure that occupational radiation exposures will be maintained

-

| within the limits of 10 CFR Part 20 il 20.101, 20.103, 20.104, and ALARA in
i relationship to design features and operating procedures. The major factors

influencing design features are dose rates, anticipated operational
) occurrences, and accident conditions.

2.1 Specific Facility Desion Features

NUREG/CR 3343 states in Section 2.4, "The design of facilities and equipment
'

necessary for the performance of work with radioactive materials provides ani

early opportunity to ensure radiation exposures are as low as reasonably
achieva)1e." Considerations for design should include the functional aspectsI

of the facility and also radiological factors including radiation zone
designations for normal and accident operations. Alternative methods of|

I disposal (alternate to shouldow land burial, SLB), such as those described in
NUREG/CR 3774 Vols.15, will have significant design and operating featuresc

that must be considered in this review.

The facility design should follow 10 CFR 61.12 (all parts), " Specific
technical information." The illustrative examples of the components and
systems listed in Sections 7.1 and 7.3 of NUREG 1199. The drawings should
show scaled layouts, arrangements of all radionuclide inventory locations, and1

other design details as required. Shielding and ventilation system
specifications should be specified either on the drawings or in separateI

tables.

Implementation of the aspects that can be applied to LLW disposal facilities
Plants') gulatory Guides 1.69 (' Concrete Radiation Shields for Nuclear Power
in NRC ReL

| and 8.8
Radiation Exposure ("Information Relevant to Ensuring that Occupational| s at Nuclear Power Stations will be As low As is Reasonably

L Achievable') should be considered by the applicant and reviewed by the staff.
10 CFR 20.1, " General Provisions Purpose,' should also be usi,d as guidance,

1 to ensure that the ALARA principle is employed in facility design,
t

'

7.3-1 Rev. 3 - September 1991
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SRP 7.3 Radiation Protection Design Features and Operating Procedures,,

..

'

| should also be included.
*

2.4 A,rnjadiation and Airborne Rdioactivity Monitorino Instrument _ati QD

| Subpart D of 10 CFR 61 (61.50, (2)), " Technical Requirements for Land Disposal
Facilities," lists the capabilities of the disposal site including the ability)

I to be monitored. . Guidance for the applicant is provided in Regulatory Guide
1 8.2, ' Guide for Administrative Practices in Radiation Monitoring," and U.S.A.

Standards Institute document, USAS N13.2 1969, " USA Standard Guide for| ,

| Administrative Practices in Radiation Monitoring. Descriptions in the SAR
| should include the fixed area radiation and continuous airborne radioactivity

nonitoring instrumentation for normal operation, anticipated operational|

occurrene.es, and accident conditions. The criteria for placement of
monitoring devices, and additional details, are designated in Section 7.3 of
NUREG 1199, The ALARA principle should apply to monitoring under the guidance,

| given in Regulatory Guide 8.8 (all parts as can be applied to LLW disposal
facilities). The applicant can use as guidance the information in ANSI /ANS.

i HPSSC 6.8.1-1981 for the locations of the fixed radiation monitors asapplicable to the specific LLW disposal facility.

The review should evaluate the criteria and method for obtaining
representative samples of airborne radioactivity concentrations in work areas.,

Procedures for locating suspected high radiation areas and areas of suspected,

high concentrations of airborne radioactivity should be included in the SAR.
l The high range radiation monitoring capability during and after accident

conditions-should be included also and reviewed by the staff (10 CFR 20.203,1

all parts).i

| 2.5 Operational procedures

D The staff should review the methods used to develop detailed operational pitns
and procedures to determine if the ALARA management policy is adequately
addressed in the development of such plans and procedures. The review should

,

determine if information from past experience and other design features and
operations are incorporated into the operational plans and procedures. The
staff should also review the descriptions of criteria and conditions under
which various operating procedures are implemented for specific operations,
The review should determine if the applicant has addressed how operatingi

procedures are reviewed and updated as a result of ALARA audits,i The review
should determine if the applicant t.:: implemented the management policy

i

regarding ALARA in the radiation protection program. This review will be
:

,

) coordinated with the review of information in SRP 7.4 and SRPs 4.1, 4.2, 4.3,
i and 5.2. SRP 7.4 discusses t h radiation prottetion program and procedures,
i while SRPs 4.1, 4.2, and 4.3 describe the procedures for the receipt and
| inspection of waste, waste handling and interim storage, and waste disposal

operations. SRP 5.2 describes the review for the applicants decontamination|
| and decomnissioning program. SRP 8 also-addresses operational concerns and
I will have significant impact on this review.

| 2.6 Dose Assessment

| The radiation dose standards are set forth in 10 CFR 20.101. The basis for |the dose assessment should include detailed information on the expected|

occupancy of site radiation areas for each radiation zone, and the estimated
.

7.3-3 Rev. 3 - September 1991
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|

| The staff should evaluate the adequacy of the shielding design on the basis of
I acceptable radiation shielding codes. Verification of calculations may be
} made with appropriate computer programs such as SDC. G3. QAD. or MORSE.
I

| The staff should consider recommending changes in any design features and
1 procedures necessitated by rearrangement of radiation zones or relocation ofI equipment.

The staff should determine whether the applicant has followed guidancei

provided in Regulatory Guides 1.69, 8.2, and 8.8 (as described above), and !
i

design feature safety procedures set forth in NUREG/CR 3343 (Sections 2.0 and '|

| 6.0), to meet the requirements of 10 CFR 20. Comparison with current industry
| staadards should also be employed. Verification of the applicant's reference

,

I to guides and regulations should be performed. The alternatives described by || the ap)11 cant should be validated by comparison with those alternatives
|descrised in the cited regulatory guides.

The staff should review the SAR to determine that the recommendations made in
| Chapter 7.0 of NtHEG/CR 3343, " Contamination Control and Decontamination,*

have been adequately addressed by the applicant. Procedures for receiving and|

inspecting waste will be evaluated to ensure that adequate protection from
radiation exposures resultant from damaged or opened packages will be
maintained. Classification of sources identified as long lived and short-

1 lived, and respective concentrations of the inventories will also be
| evaluated. Coordination with review of SRP 4 is suggested for operational
I considerations.

3.3 Recuert for Additional Information

The staff may request that the applicant supply additional information or
modify the submittal to meet the acceptance criteria in Section 4 of this SRP.

4. ACCEPTANCE CRITERIA

4.1 Reculatory Reauirtments

| The information in the SAR is acceptable if the respective requirements in 10
| CFR 61 and 10 CFR 20 are met, and if the required information delineated in

NUREG-1199 is provided.

The specific parts of the regulations applicable to the areas of review in
j this SRP are as follows:

(1) 10 CFR 20.1, ' Purpose
activities making every reas(c), ' as related to persons involved with licensedonable effort to maintain radiation exposures
Al. ARA.

(2) 10 CFR 20.10), ' Radiation dose standards for individuals in restricted
areas," as related to design features, shielding ventilation systems,
monitoring, and dose assessment for the purpose o,f controlling occupational
radiation exposures.

7.5 5 Rev. 3 - September 1991
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4.2 Reaulatory Guidance

Regulatory guidance to help the applicant meet the requirements in Section 4,1
is provided in the following documents:

NRC Reculatory Documents

| (1) U.S. AEC Regulatory Guide 1.69, " Concrete Radiation Shields for Nuclear
| Power Plants,' as related to the requirements and recommended practices in
| ANSI N101.6 1972, ' Concrete Radiation Shields,' that are acceptable and
I applicable for the construction of disposal facilities and appropriate

radiation protection shielding structtires.

(2) U.S. AEC Regulatory Guide 8.2, ' Guide for Administrative Practices in
| Radiation Monitoring,' as related to radiation mnnitoring programs influencingdesign criteria.

(3) U.S. HRC Regulatory Guide 0.8, 'Information Relevant to Ensuring that
Occupational Radiation Exposures at Nuclear Power Stations will be As low As
is Reasonably Achievable,' as related to compliance with 10 CFR 20.1 (c)
concerning actions taken during design, construction, operation, and|

decomraissioning to ensure that occupational exposures ALARA.

(4) U.S. NRC Regulatory Guide 8.10, ' Operating Philosophy for MaintainingOccupational Radiation Ex Nsures As low As Is Reasonably Achievable,' as
related to compliance wita 10 CFR ?0.1 (c) in maintaining occupational
exposures ALARA and influencing the design features.

(5) NUREG/CR 3343, " Recommended Radiation Protection Practices for Low Level
| Waste Disposal Sites (Section 2.4)," as related to facility design
| requirements to ensure exposures ALARA.

Industry Standards

(1) American National Standards Institute, ANSI N13.1-1969, ' Guide to
| Sampling Airborne Radioactive Materials in Neclear Facilities,' as related to
| facility design applicaticns, and the use of principles in obtaining valid

samples of airborno radioactivity, and acceptable methods and materials for
obtaining gas and particle samples.

(2) American National Standards Institute, ANSI N16.2-1969, ' Criticality
Accident Alarm Systems," as related to prevention of criticality accidents
during handling, storing, processing, and transporting of fissionable
materials for consideration in facility design features.

(3) American National Standards Institute, ANSI N101.6-1972, ' Concrete
Radiation Shields,* as related to the design and construction of concrete
radiation shielding structuras.

(4) Americaa National Standards Institute /American Nuclear Society, ANSI /#iS-
HPSSC6.8.1-1981, " Location and Design Criteria for Area Radiation Monitoring
Systems for Light- Water Nuclear Reactors," as related to criteria for
establishing locations of fixed continuous area gamma radiation monitors, and

| for design features and ranges of measurements, as applicable to low-level

'
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1 The areas in the general facility site and the areas int.ide of the structures
I should be subdivided into radiation zones and labelled according to 10 CFR

20.203, " Caution signs labels signals and controls."I
The radiation zones are

identified according to design dose rates and the criteria used in selectingi
j maximum done rates.

Maximum zone dose rate should be defined for each zoneaccording to anticipated occupancy and access control. The areas that are to
|

I be occupied on a predictable basis during both normal operations and
| anticipated operational occurrences should be zoned so that the occupancy
I results in an individual annual dose and total person rem dose that maintains

the ALARA principle within the limits set forth in 10 CFR 20.

The bases for the dose rates are the number of persons occupying a zone and
the time occupying or passing through the zone. The anticipated operational|

1 occurrences include waste receipt, hanoling, processing, storage, and| emplacement for disposal routine nperstional surveillance and inspections;
| and normal maintenance. The facility can be zoned and sufficient radiation
| protection can be incorporated in the design features so that individuals

should receive a fr)ction of the 10 CFR 20 dose limits on the bests ofl

experience from operating facilities and predictions made fer new designs.

Procedures provided by the a>plicant as having significant impact onoccupational exposures will se thoroughly evaluated to determine whetheri

correct procedures are in place considering ALARA provisions. All other
procedures sutoitted by the appitcant and reviewed under SRPs 3, 4, and B willL

also be reviewed to determine whether all significant potential doses have,

been considered.| Precedures should be evaluated on the bases of the proposed
radiation protection program as described in the next section.|

4.3.2 Shielding Design !

The staff should evaluate the assumptiuns used to calculate shield thickness,
!

the calcu htional methods used, and the chosen parameters. Numerous|

acceptable shielding calculational codes are effective for deternining
appropriate shielding thickresses for gamma ray sources. The NRC staff should
use in housa codes to parform shielding calculations to ensure reliability and

i

accuracy.

ANSI N101.6 1972, "Controte Radiation Shields * provides guidance on the
fahication and installation of concrete shields for occupational radiation|

| protection thst can be used by the applicant when a)plicable to LLW disposalfacilities.i Acceptability of shield construction siould be based on guidance
from the documents mentioned above or an alternative proposal deemed

'

acceptable by the staff.; Regulatory Guide 8.8, 'Information Relevant to
Ensuring that Occupational Radiation Exl

be As low As Is Reasonably Achievable,"posures at Nuclear Power Stations willprovides additional acceptance
criteria regarding shielding and isolation in radiation protection design thati

can be applied to LLW disposal facilities in specific instances.|

4.3,3 Ventilation Systems

| Acceptability of ventilation systems should be based on the criteria for
i ventilation rates that ensure the radioactivity in the airflow remain ALARA

from low to high potential airborne radioactivity areas, and through filters|
and vents.| Also, the ventilation systems are acceptable if the applicant has

7.3 9 Rev. 3 September 1991
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| actual sampling process proposed by the applicant and the techniques involved
I in the sampling. Detailed air sampling proceduras are also described in
| HUREG/CR.3343, Section 6.11, Acceptability of the airborne radioactivity
I monitoririg system is based on the following criteria:
|

| (1) Identification of the radionuclides likely to be present and potential
i maximum con:entratien of radionuclides should be provided by the applicant in
I accordance with 10 CFR 20, Appendix B, Table 1, as described in NUREG/CR-

3343. Section 6.11 "Al? sampling /manitoring."

(2) Air should be samplnd at normally occupied locations with the potential
! for airborne radio 2ctivity. According to NUREG/CRe3343, Section 6.11, "the
| sample should be representative: of worker breathing rnne air.' Continuous
| monitoring of air being exhatisted from locations within the facility during

normal operations is acceptablo

(3) The monitoring system should be capable of detecting maximum permissible
u concentration (MPC). hours of particulate radioactivity from any nornially.

occupied area that my contain airborrte radioactivity. Dilution in thei

ventilation system should be taken into account. NUREG/CR 3343, Section 6.11,

states that "The minimum amount of air which must be sampled in order to
providevalIdresultsisdependentuponthesensitivityandaccuracyofthe
analyt! cal or counting systu to be used."

1 (4) Representative air concentrations are measured at the monitors and the,

! monitors are located reasonably close to the sampler intake structures.

(5) Ventilation monitoes are upstream of high-efficiency particulate airI filters. Guidance for the choice of air filters is given in NUREG/CR 3343,
Section 6.11.

(6) The. air monitcrs .re calibrated routinely at' describe'd intervals, and are
calibrated after maintenance or repair.

(1) Each monitor shoul:_ have an audible alarm and variable alam setpoints.
Monitors in high noise areas'should also have visual alarms.

-

(8) Readout and annunciation are provided in.a centrally manned location.

(9) The applicant should make provisions for changes in air. sample,

j characteristics that are anticipated with changes in operations (NUREG/CR-
3343).

(10) Air sampling should consider physical characteristics, such as particle -
size, to assist in the detomination of. intake and exposure pathways or
mechanisms.j

Accident Radiation Monitoring Systems

| The following Regulatory Guf fn provide guidell' es that can be applied to LLiln
i disposal facilities in part'and can be used by the applicant where
| appropriate. The Regulatory Guide 0.2, " Guide for Administrative Practice 2 in
| Radiation Monitoring,' provides guidance on surveys to evaluate radiation
| hazards. Instrumentation to monitor for accidental criticality is acceptable

'

; 7.3-11 Rev. 3. Septembe' 1991-r
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) within regt.14 tory limits and ALARA, consistent with 10 CFR 20.1 (c), and the
i dose.11miting provisions of 10 CFR 20.101,10 CFR 20.10L 10 CFR 20,203, and

|?0.207. The guidance provided in Regulatory Guides 8.8 and 8.10 has been|
] considered by the applicant. The design features incorporated on the basis of
I experience gained on radiation exp9sure during the operation of other waste
I disposal f acilities are [ list the specific design features). [The staff
I should include examples of design features that have the potential to limit
i exposure to workers during operations, to provide remote operational

caaability, to reduce the timo required for work in radiation fields, and anyq

otler features to reduce radiation exposure to workers.]j
1hese design

features are consistent with Regulatory Guide 8.8 and are acceptable to thestaff.

! d) Access control is in accordance with 10 CFR 20.203 and is acceptable.

: e) The applicant has described the [ number) zones contained within the
g restricted area. The dose rate criteria for each of the zones is deMved from
i expected occupancy and access rattrictions. These criteria are used as the
I basis for the radiation shielding design and allows for selection of equipment ,

| in accordance with Re
4

| refueling conditions,gulatory Guide 8.8. During facility operations and under '

provisions have baen made for the health physics staff
| to e evaluate area access classifications and to monitor area entry for the
i purpose of updating zone postings and entry requirements in accordance with 10

CFR 20.203,i

f) The radiation sources, as reviewed according to SRP 7.2, capable of
1

L producing radiation levels in excess of 100 rads per hour should be shielded
and clearly marked (10 CFR 20.203), indicating that potentially lethal

! radiation fields are possible.
| g) When temporary shielding 'is used, the applicant has made provisions for
j administrative controls will be initiated (Regulatory Guide 8.2). Local

audible and visaal alarming monitors will be _ installed to alert personnel wheni
temporary shielding is removed.

h) The applicant has designed radiation shielding that provides protection
| against radiation, both inside and outside the facility, for operational ,

] peisonnel and the general public in accordance with Regulatory Guide 8.8. The
i following shielding design faatures have been incorporated into the facility

design (list the shielding features). These shielding techniques are designed|

to maintain personnel radiation exposures ALARA in a:cordance with Regulatory?

Guide 8.10 and are acceptable. ,

1) The general shieldin
the (name the facility) g design methodologies and source tern inventories fori are similar to operating facilities,

j) The basic radiation transport analysis used by the applicant for the '

| shielding design is based on the following codes and are acceptable:' (itst
theappropriatecomputercodes).

I

h k) All concrete shielding in the facility will be constructed in general
!| compliance with Regulatnry Guide 1.69. The staff finds the shielding design iand associated methodologies in the application acceptatle.
!

1) The ventilation system designed by the appilcant' ensures that personnel
1

7.3-13 Rev. 3 - September 1991 '!
-

1

.

i

- - , ,-a e -

- - -.



__-_______- - -

;
. -_ .

_ . . _ - -
__

.. %P 7,3
Radiation Protection Design Features and Operating Procedures

-
.

I''
'

environment in which the instruments will perform properly, ins t rumen'.a t ion
I

to nonitor for accidental criticality is acceptable and complies with 10 CFRi

| 70.24 (a)(1), Regulatory Guide 8.12, and ANSI N16.2 1969.
I

I s) The dose assessment provided by the applicant complies with RegulatoryGuide 8.19 and is acceptable.| The dose assessment includes a completed
I summary table of occupational radiation exposure estimates and a detailed

explanation of the dose assessment process.i The applicant has made provisions
for a systematic, ongoing review of the design features and facilityi

| operations. Review procedures are described. This ongoing review includes
recording procedures and documanting requirements, and identifying the ALARA-I

1 related changes resulting from the dose assessment.

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in the technical review of an SAR
for a near-surface, low level, radioactive waste disposal facility. In
addition, this SRP .may be used by applicants and licensees in preparation for
performance of the technical review by the NRC staff.

| The staff should use the method described in the SRP except when the applicant
I propores an acceptable alternative method for compliance with NRC regulations
| dictated by variances in facility design.

7. REFERENCES

American National Standards Institute, ANSI N13.1 1969, " Guide to Sampling
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-- , ANSI N101.6 1972, " Concrete Radiation Shields." New York.
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HPSSC-6.B.1-1981, " Location and Design Criteria for Area Radiation Monitoring
Systems for Light-Water Nuclear Reactors," New York. 1
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-- , Regulatory Guide 1.69, " Concrete Radiation Shields for Nuclear PowerPlants," December 1973.

-- , Regulatory Guide 8.2, " Guide for Administrative Practices in Radiation
Monitoring," February 1973.

U.S. Nuclear Regulatory Commission, NUREG l' m, " Standard format and Content
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"i NUREG 1200, . -

U S. Nu:Ma' Regulator, Commit +on*
,

% f,,, # OMce of Nuclear Material Safety and Safecvards

LOW LEVEL WASTE DISPOSAL LICENSING PROGRAM
_ n ., - ---

STANDARD REVIEW PLAN 7.4
RADIATION PROTECTION PROGRAM

_. .- .-

1. RESPONSIBILITY FOR REVl(W

l.1 Primarl Health Physicist (HP)

i 1.2 imodyl - None

2. AREAS OF REVIEW

j The staff should review the areas of the SAR given in the following sections
I of this SRP to determine if the applicant has adequate procedures and policies

in place to that occupational radiation exposures will )e maintained by the|

propagation of a radiation protection program. The factors influencin
'

| radiation protection program are: ALARA programs, training programs, g theexternal
| and internal exposure control, respiratory protection, surveillance,
| radioactive waste management, facilities and equipment selection, and external
| dose analysis (NUREG/CR 3343).

2.l Oraanization

| Guidance for the responsibility and authority for the radiation protection
program is given in NUREG/CR 3343 Section 2.2. The description of the

'

program should include the administrative organization, including the,

i authority and responsibility of personnel occupying each position. The
| applicant should indicate the experience and qualifications of the personnel

responsible for the radiation protection program referencing the section of|

| the SAR reviewed under SRP 8.2 as appropriate. The personnel responsible for
| supervising the handling and monitoring radioactive material should also be
g indicated. The program should encompass a feedback mechanism that will be

evaluated by the staff.

The NRC staff should coordinate the review of the organization, sxperience,|

and qualifications with the review of the organizational aspects under SRP[

| 8.2.
2.2 [gy.ipment. Instrumentation and Facilities .

| Guidance for the selection and implementation of equipment, inst uteentation,.
| and operations it found in Section 6 of NUREG/CR-3343. The applicant should
| describe the criteria for selecting portable and laboratory equipment, and
| instrumentation for performing radiation and enntamination surveys. The
| equipment and instrumentation should be used for airborna radioactivity
| monitoring and sampling, area radiation monitoring, and for personnel
| monitoring during normal operations, anticipated operational occurrences, and

.
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| The applicant should indicate that the equipment necessary to measure
I radioactivity, radiation fields, and exposures are adequate. The number, type
} range sensitivity, calibraticn method and frequency, availability, and planned
I uses of the equipment should be described by the applicant. The applicant
j should also describe the planned uses of portable, fixed, laboratory, and

personnel monitoring instrumentation. The planned uses of equipment should be|

| verified by the staf f for adequacy as dictated by the disposal facilityI design,

The applicant should specify the health physics facilities and assuciatedi

| protective equipment for controlling occupational radiation protection and
| radioactive contamination. The applicant should provide the methods for
i ensuring the develop.,ent of the training and indoctrination program and
| radiation protection instruction manuals are accounted for by the applicant.
| The review should verify that the applicant has formulated procedures to
i control storage and movement of radioactive material, to control exposures.

and to control contamination. The applicant should show that procedures are|

| in place whereby the management and radiation protection staff will become
involved in review activities for potential and actual act.ftties exceedingprespecified exposure levels.

The review of the plant organization, he functional responsibilities, and the
I qualifications of personnel are raviewed with SRP 8.2. The staff will review
l the radiation protection etganization, function, and personnel qualificaticns
| using the criteria that can be applied to LLW disposal facilities in
| Regulatory Guides 1.6 and 8.8, and in accordance with 10 CFR 61, *Subpart C -Performance Objectives."|

3.3 Reauests for Adduional Informt.tiga

The staff may request that the applicant supply additional information or!

modify the submittal to meet the acceptance crittria in Section 4 of this SRP.
4. ACCEP"NCE CRITERIA

4.1 Reculatory Reauirementi

| The information in the SAR is acceptable if the respective requirements in 10
CFR 20 and 10 CFR 61 are met, and if the required information delineated in
NUREG 1199 is provided.

The specific parts of the regulations cpplicable to the areas of review in,

i this SRP are as follows:

(1) 10 CFR 19.12 " Instruction to Workers," as related to informing workers
entering restricted areas about the storage, transfer, or use of radioactive
materials or radiation in such areas; instructing the workers in the risk
associated with occupational radiation exposure, precautions and procedures to
reduce exposures; and the purpose and function of protution devices.

(2) 10 CFR 20.1, ' Purpose (c)," as related to personnel involved in licensed
activities maintaining radiation exposures ALARA.

(3) 10 CFR 20.101, ' Radiation Dose Standards for Individuals in Restricted

7.4-3 Rev. 3 - August 1091
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| (16) 10 CFR 61.11. " General Information," as related to the organizational
I structure and authority, and training requirements of key personnel.
|

(17) 10 CFR 61.12, " Specific Technical Information," as related to maintaining|

occupational exposures ALARA.|

I

l ( 18.' 10 CFR 61.13, " Technical Analyses," as related to assessments of expected
'

exposures due to routine operations and under accident conditions.

(19) 10 CFR 61.23. " Standards for itsuance of a Licente," as related to
i providing reasonable assurance that the standard: '$r radiation protection
| will be met.
I

| (20) 10 CFR 61.24, ' Conditions of Lic.enses," as related to the requirement to
maintain reports and provide adequate record keeping.

(21) 10 CFR 61, "Subpart C - Performance Objectives," as related to
maintaining occupational exposures ALARA.

(22) 10 CFR 61, "Subpart D Technical Requirements for Land Dispostl|

Facilities," as related to the capability of the facility design to be
adequately monitored.

(23) 10 CFR 61.52, " Land Disposal Facility Operation and Disposal Site,

closure," as related to placement, characterization, and accurate location of
waste to maintain occupational exposures ALARA.

(24) 10 CFR 61.55, ' Waste Classification," as related to classification of1

| waste for the purpose of informing personnel of potential exposure to
radioactive material.|

4.2 Reaulatory Guidance

Regulatory guidance to help the applicant meet the requirements in Section 4.1
is provided in the following documents:

MC RULulatory Guidor.ct

(1) NUREG 0041, ' Manual of Respiratory Prntection Against Airborne
Radioactive Materials,' as related to the provision of technical information
to licensees on the appropriate application of respiratory protection devices
for protection against airborne radioactive materials, including selection and
maintenance of equipment, and training of personnel.

| (2) NUREG/CR 3343, ' Recommended Radiation Protection Practices for Low Level
| Waste Disposal Sites,' as related to development of a radiation protection
| program.

(3) Regulatory Guide 1.8, " Personnel Selection ar', Training,' as related to
the qualification and training of facility personnel.

(4) Regulatory Guide 8.2, ' Guide for Administrative Practices in Radiation
Monitoring," as related to radiation monitoring programs for administrative

7.4-5 Rev. 3 - August 1991
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(16) Regulatory Guide 8.27, " Radiation Protection Training for Personnel at
Light Water Cooled Nuclear Power Plants." as related te a raoiation protection
training program consistent with ALAPA objectives in accordance with the
trair.ing requirements of 10 CFR 19.

(17) Regulatory Guide h.19, ' Audible Al um Dosinetors.' as related to the
appropriate use of audible alarm dosimeters and conditions under which
malfunction may occur.

(18) Regulatory Guide 0.29 ' Instruction Concerning Risks from Occupational
RadiationExposure,"asrelatedtoprovidingappropriateinstructionto
personnel on the risks of occupational radiation exposure in accordance with
the training requirements of 10 CfR 19.

Industry Sta,n_dird1t

(1) A'nerican Nattunal Standards Institute, ANS! N13.21969, ' Guide for
Administrative Practices in Radiation Monitoring,' as related to guidance on
administrative practices associated with monitoring of ionizing radiation in
and around f.cilities with potential for radittien exposure.

(2) American National Standards Institute, ANSI N13.51972, 'Perfon.cnce
Specifications for Direct Reading and Indirect Reading Pocket Dosimeters for
X and Gamma Radiation," as related to the essential performance
characteristics of direct and Indirect read |ng pocket type radistien
detectors for personnel use on the facility.

(3) American National Standards Institute, AN31 N13.61972, ' Practice for
Occupational Radiation Exposure Record Systems,' as related to guidance for
the management of the facility on the sy*,tematic generation and retention of
records pertaining to occupational radiation erposures.

(4) American National Standards Institute, ANSI N13.7 1972, ' Criteria for
Film Badge Performance,' as related to film bedge performance criteria for
detailed categories of ra<itation following exposure of workers under specified
conditions.

(5 American National Standards Institute, ANSI N42.3 1969, " Test Procedurefor) Geiger Muller Counters,' u M16ted to test conditions for instrumentation
to ensure that operr'ing charsclerir can be 1pprepriately evaluated, such
as associated electrvnic circultry, environment, and counting rate.

(6) American Nationa) Standards ,stitute/A'norican Nuclear Society, ANSI /ANS
3.1-1978, ' Selection and Trainin, if Nuclear Poker Plant Personnel,' as
related to :riteric for te selection, qualifications, responsibilities, and
training of perso' el in operating and support organizations appropriate for
the safe and efficient operation of facilities.

4.3 RtLqqlatory Evaluation Criteria

| Evaluation criteria should include the results from dose assessment
| calculations exhibiting that the occupational doses will remain consistently
| Plow action levels and will not exceed regulatory limits considaring all

7.4-7 Rev. 3 August 1991
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I including audible alarm dorimeters for early determinaben of*

I it.dividual doses (Regulatory Guides 8.4),
I (c) count rate meters or personnel air samplers to be worn on
I protective clothing, and
I (d) film badges or thermoluminescent dosimeters (ILDs) in accordance
I with Regulatory Guide 8.3.

I (4) Respirttory protection equipment should conform to 10 CFR 20.103.
| Facility provided personnel protection equipment should include:
) (a) anti contamination clothing,
| (b) chemically resistant plas'.tc suits for liquid conta'nination
I cont *ol,
I (c head covers, shoe covers, gloves, and safety related items,
| (d Pressure demand full face piece air line respirators,
I (e pressure demand full face piece self contained breathing apparatus
I (SCBA), and
| (f) full face mechanical filter respirators.

| (5) Acceptability should be based on the guidance of Regulatory Guide 8.8
| (all parts as thny apply to licensees). The facility design should includu
| the minimum radiation protection support facilities and areas as follows:
| (a) portable instrument calibration areas and easily accessible
i storsge areas,
| (b) a specific cse area designed for personnel decontamination,
I equipped with necessary monitors and located to expedite separate
i decontamination of male and fe.nale personnel,
| (c) equipment maintenance facilities used specifically for cleaning,
I sanitizing, repairing, and decontaminating personnel protective
| equipment. '

| (d) char.ge rooms located between labelled clean and contaainated
I areas,
I (e) entrance and exit control points designated for restricted areas
! that include caution signs, labels, ano .Ignals in accordance with
| 10 CFR 20.203,10 CFR 20.204, and 10 CFR 61.55,
| (f) storage and control capability for licensed materials in
| unrestricted areas in accordance with 10 CFR 20.205 and 10 CFR
| 20.207, and
| (g) at least one readily accessible radiation protection station used
| for stort;e of radiation survey equipment, respiratory protective
| equipment, personnel monitoring equipment, and contamination
| control supplies, located so as to facilitate cernunication
| throughout the facility.

4.3.3 Radiation Protectien Procedures

| Acceptability should be based on accest, control criteria in accordance with 10
| CFR 20.203,10 CFR 61.12, NUREG/CR-3343, and the RGs as applicable to
| licensees, Regulatory Guide 1.8, Regulatory Guide 8.8, and Regulatory Guide

8.10. Appropriate alternatives may be considered by the staff if applicable.,

The Radiation Protection Program should be reviewed to ensura that procedures
| are in place to assess whether the regulations governirg disposal activities
I are adequately addressed.
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5.2 Sample lyaluation findinos

ai The staff has reviewed the radiation protection program for (name of
facility) low level, waste disposal facility according to Standard Review Plan7.4.

b) On the basis of the following findings, the staff concludes that the
program is acceptable and complies with 10 CFR 19.12,10 CFR 20 and 10 CFR 61.

c) The objectives of the radiation protection program are to provide
reasonable assurance that the limits set forth in 10 CFR 20.101,10 CFR
20.103,10 CFR 20.104, and 10 CFR 61.55 will not be exceeded. The radiation
protection program has been developed in accordonce with guidance given inRegulatory Guides 0.2, 8.8, and 8.10. The main objective of the radiation
protection program is to reduce unavoidable exposures, and maintain
occupation 11 exposures and person rem doses ALARA.

d) Toedutiesofthefacilityradiationprotectionmanagerinclude(list
duties). The radiation protection organization and implementation of the
programisacceptableandcompileswith10CFR19.12,10CFR20.1(c),and
Regulatory Guides 1.8, 8.2, 0.8, 8.10, and 8.13. The applicant has made
provisions for the training of personnel and qualifications descriptions th
accordance with the regulations.

I

e) The radiation features are acceptable and include (list facilities
control points, laboratories, offices, laundry, decontamination areas,, areas,
changing rooms and showers, and any other applicable area or facility). These
facilities are sufficient to maintain occupational radiation exposures ALARA
and comply with guidance given in Regulatory Guide 8.8.

f) Both permanent and temporary facility personnel should be assigned beta-
gamma thermoluminescent dosimeter badges or equivalent film badges to be worn
in restricted areas at all times. The badges should be processed regularly in
accordance with Regulatory Guide 8.3. The badges may be processed more
frequently if significant exposures are suspected, at the discretion of the
radiation protection program manager. For controlled areas, personnel are
also required to wear direct- or indirect reading dosimeters. The readings
from these badges should be used to prepare a cumulative total exposure priorto badge processing. Visitors to the facility should wear self reading
dosimeters to document exposure or should be escorted by a person wearing adosimeter.

0) The applicant has made provisions for caution signs, Iabels, and signals
in accordance with 10 CFR 20,203 and 20.204, and the procedures are
acceptable. Audible dosimeters should also be provided in high noise areas in
accordance with Regulatory Guide 8.14 and guidance in NUREG/CR-3343.

h) All radiation exposure information should be recorded in accordance with
10 CFR 20, 10 CFR 61, "Subpart G - Records, Tests, and Inspections," and
Regulatory Guide 8.7. The procedures described by the applicant are
acceptable. Provisions for maintenance of records of surveys, personnel
monitoring, and bionssays have been made by the applicant and are acceptable.
Whole body counts of all facility personnel should be provided in accordance
with 10 CFR 20.103.
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, HUREG/CR 3343, 'Recomended Radiation Protection Practice for low level
Waste Disposal Sites," D.E. Hadlock et al., Battelle Memot tal Institute,
Pacific Northwest Laboratory, December 1983.

. Regulatory Guide 1.8, ' Personnel Selection and Training.'

. Regulatory Guide 8.2, " Guide for Administrative Practices in RadiationMonitoring.'

, Regulatory Guide 8.3, ' Film Badge Performance Criterie."

, Regulatory Guide 8.4, " Direct Reading and Indirect Reading Pocket
Dosimeters."

, Regulatory Guide 8.6, ' Standard Test Procedure for Geiger Huller
Counters."

-

, Regulatory Guide 8.7, ' Occupational Radiation Exposure Records Systemt."

, Regulatory Guide 8.8, 'information Relevant to Ensuring That Occupational
Radiation Ex
Achievable."posures at Nuclear Power Stations Will Be As low As Reasonably

-- , Regulatory Guide, 8.9, ' Acceptable Concepts, Models, Equations, and
Assumptions for a Bionssay Program."

-- , Regulatory Guide 8.10, ' Operating Philosophy for Maintaining occupational
Radiation Exposure As low As is Reasonably Achievable.'

, Regulatory Guide 8.13, * Instruction Concerning Prenatal RadiationExposure."

, Regulatory Guide 8.14, 'Per:onnel Neutron Dosimeters.'

-- , Regulatory Guide 8.15, ' Acceptable Programs for Respiratory Protection."

-- , Regulatory Guide 8.26, ' Applications of Bionssay for Fission and
Activation Products.'

s

, Regulatory Guide 8.27, ' Radiation Protection Training for Personnel at
Light Water Cooled Nuclear Power Plants.'

- , Regulatory Guide 8.28, ' Audible Alarm Dosimetert "
-

, Regulatory Cuide 8.29, ' Instruction Concerning Risks From OccupationalRadiation Exposure."
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