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PREFACE

The Standard Review Plan (SRP) provides guidance to staff reviewers in the
Office of Nuclear Materials Safety and Safeguards (NMSS) on performing safety
reviews of applications to construct and operate low-level waste disposal faci-
lities and provides implicit guidance to licensees and applicants. Although
this document is intended to be used by the NMSS staff in conducting its re-
views, it can also be used by Agreement States and interested parties responsi-
ble for conducting their own licensing reviews or developing license applica~
tions. The principal purpose of the SRP is to ensure the quality and uniform-
ity of staff reviews and to present a well-defined base from which to evaluate
proposed chonses in the scope and requirements of reviews. It is also a pur-
pose of the SRP to make information about regulatory matters widely available
and to improve the understanding of the staff review process by interested
members of the public and the nuclear industry.

The safety review is primarily based on the information provided by an appli-
cant in 8 Safety Analysis Report (SAR). Section 61.10 of Title 10 of the Code
of Federal Regulations (10 CFR 61.10) requires that each appiication for a low=
eval waste p acility include an SAR. The SAR must be sufficiently
detailed Lo permit the staff to independently verify that the facility can be
built and operated without undue risk to the health and safety of the public.
Before an SAR is submitted, an applicant should have designed and analyzed the
facility in sufficient detail to conclude that it can be built and operated
safely. The SAR is the principal document in which the applicant orovides the
information needed to understand the basis on which *his conclusion has been
reached.

10 CFR 61.11 specifies, in general terms, the information to be supplied in an
SAR. The specific information that the staff needs in order to evaluate an
SAR is identified in NUREG~1199, “"Standard Format and Content of a License
Application for a Low-Level Radioactive Waste Disposal Facility." The
individual SRPs are keyed to NUREG-1199 and are nuibered according to the
section numbers in that document.

The SRP is written to cover a variety of site conditions and facility designs.
fach individua) SRP provides the complete procedures and all acceptance cri-
teria for all the areas of review pertinent to that SRP. HMowever, for any
given application, the staff reviewers may select and emphasize particular
aspects of each SRP as is appropriate for the application. In some cases, a
facility feature may be sufficiently similar to a feature previously reviewed
$0 that a complete new review is not needed. For these and other similar rea-
sons, the staff may not carry out in detail all of the review steps listed in
each SRP,

fach individual SRP identifies who will perform the review, the matters to be
reviewed, the basis for the review, how the review will be performed, and the
conclusions that are sought. The safety review is performed by three branches
in the Division of Low-Level Waste Management and Decommissioning: the Opera-
tions Branch Projects Branch (LLOB), which manages the license review for the
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Division and ensures consistency and continuity of the review; the Techrica)
Branch (LLTEY, which reviews the engineering aspects of the SAR such as the
disposal facility and package design and materials issues, as wel) as the
geologic, hydrologic, and ?oochemica\ aspects of the SAR; and the Branch
(LLRE), which reviews the financial assurance portions of the SAR and ensures
that the entire review is con.istent with NRC policy. Each SRP identifies the
branch that has the primary responsibility for the review under that SRP. In
some review areas, the branch with primary responsibility for the review may
require support; the branches assigned supporting review responsibi . ities are
also fdentified in the SRP. The SRP 1s one of the principal mechanisms that
will allow the NRC staff to review a license application within 15 months.

Eoch SRP is organized into the following seven sections:
1. RESPONSIBILITY FOR REVIEW

This secticn identifies the organization(s) responsibie for evaluating
the subject or functional area covered by the SRP, 1f more than one
organization 15 to participate in the review, then the organizations are
listed in descending order of responsibility

2. AREAS OF REVIEW

This section describes the information that will be reviewed by the branch
with primary review responsibility. It contains a description of the syse
tems, components, analyses, data, or other information that will be re-
viewed as part of that particular section of the SAR. It may #1so discuss
b efly the information needed or the review expected from other NRC
branches to permit the primary review branch to complete its review.

‘ 3. REVIEW PROCEDURES

This section discusses how the review will be performed. It generally
includes step-by-step procedures that the reviewer will follow to rea-
sonably ve . fy that the applicable criteria have been met.

4. ACCEPTANCE CRITERIA

This section contains a statement of the purpose of the review, appli~ l

cable NRC regulatory requirements as wel)l as related guidance, and the
technical bases for determining the acceptability of the design or the
programs within the scope of review of the SR®. The technical bases
consist of specific criteria such &: NRC regulatory guides, industry
codes and standards, and branch technical positions,

The technical bases for some sections are provided in branch technical
positions or appendices, which are or will be inciuded in the SRP,
These documents typically set forth the solutions and approaches deter-
mined to be acceptable by the staff in dealing with a specific problem
or design area. These solutions and approaches are codified in this
form s0 that staff reviewers can take consistent positions on similar
problems as they arise.
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STAMDARD REVIEW PLAN 2.1.1
SITE LOCAYION AND DESCRIPTION

1, RESPONSIBILITY FOR REVIEW
1.1 Primary = Operetiens Branch (LLOB)
1.2 Secondary - Technical Branch (LL1B)

1.3 Supyorting = Noue
2.  AREAS OF REVIEW

The staff will review the location of the proposed near-surface disposa)
facility with respect to (1) latitude and lonyitude as well as the universal
transverse mercator (UTM) coordinate system, (2) political subdivisions and
nearby cities and towns, and (3) prominent man-mage and natura! features in
the vicinity of the site. The description of the site wil) be reviewed with
respect to (1) area, (2) land ownership and/or status of the site and any
potential expansion areas, and (3 detailed topography of the disposal site.

The staff will use the information reviewed under SRV 1.2. The staff may also
need information obtained from U.S. Geolugical Survey (USGS) topographic maps,
aerial photography or remote sensing imagery, and local and regional planning
agencies and by visiting the site.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff wil) review for completeness the information on site location and
cescription in the SAR in accordance with NUREG-1199 and this SRP,

3.2 Safety Evaluation

Tne staff will verif, that the applicant's data on latitude and longitude, UM
coordinates, and relative location of cities, towns, and political subdivi-
sions are complete and ac.urate. The staff should become familiar with the
site environs, including man-madé and natural festures, by reviewing the ap-
plicant's data and, if recessary, by visiting the site. Accuracy of this in-
formation is essential to Lhose sections of the SER that address potential
releases of racdicactivity and accident scenarios,

The staff also wily veri*y the applicant's data on the site area and the legal
status ana/or ownership of this area as well as any potential expansion areas.

£2.1.11 Rev. 1 = January 1988
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SRP 2.3.1 Site Location and Description
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Topographic maps of che site wnd environs in an acceprvable scale will be re-
viewed and included in the Ik to augment & detalled descrip.ion of site topo-
graphy. The staff will review the applicant’'s data to ensure that sufficient
informatfon 1 contained to support a description of site topographic featiures
such as elevstion and relief, slope, and drainage.

Any amissio s or ciarifications of the applicant's submitta! should be identi~
fied ond cow wnicated to the project Manager as soon as possible so they can
be resr 1 ed,

4.  ACCEPTANCE CRITEKIA

4.1 Regulatory Requirements

The regulations applicable to this SRP are

(1) 10 CFR 61.11, "Genera) Information," (¢)(1), which requires a description
of the location of the proposed disposal site

(2) 10 CFR 61.1<, "Specific Technical Information," (a), which requires a
descrip®ion of the natural and demographic disposal site characteristics
as determined by disposal site selection and characterization act.vities

4.2 Regulatory Guidance

There are no regulatory guides that apply to site location and description for
a Tow-level waste disposal facility.

4.3 FRegulatocy Evalvation Criteria

The applicant's data will e considered acreptable if (1) they address the
content and fermat guidelines of NUREG-1199 and (2) they are sufficient to
meet the requirements for site description contained in 10 CFR 61.11(¢)(1)
and 61.12(a).

5. EVALUATION FINDINGS

51 Introduction

The staff's review should verify that sufficient information has been provided
in the S5AR to satisfy the 10 CFR Part 61 requirements and that the information
is consistent with the guidance in this SRP. On the basis of this information,
the staf? should be able to conclude that this evaluation is complete. The
staff can document its review as follows.

In addition to making the findings specitied in Sections 3.1 and 3.2 of this
SRP, the staff wil)l prepare summary descriptions of the site locz.ion, the site
itself, and transportation routes on or near the site for inclusion in the SER.
Any deficiencies of site parameters with respect to the proposed facility will
be noted.

The staff can document its review as follows.

2.3.1¢ Rev. 2 - January 1991
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SRP 2...1 Site Location and Description
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6.2 Sample Evaluation rindings

The staff has reviered the site locat vn and description for [name of facil-

ity] low "2vel waste disposal facility according to Standard Review Plan &:3: 1.

The applicant's data are acceptable because they address the content and format[

guidelines of NUREG-1199 and because they are sufficient to meet the requi e-
ments for site description in 10 CFR 61.11(c)(1) and 10 CFR 61 12(2).

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of a Vi

cense application for a near-surface low-level ridicactive waste disposal fa-
cility. 1In addition, it may be used a. guidance by applicants and [{censees

regarding the NRC's plans for performin, such a technical review

Except when the applicant proposes an accoptable alternative method for com
plying with the Commission's regulations, ‘he staff will use the method de-
scribed herein.

7.  REFERENCES

Code of Federal Reguiations, Title 10, “Energy,” U.§. Government Printing
ce, wasrington, DC, revised annually.

U.§. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content

of a License Application for a Low-Level Radivactive Waste Disposal Facility,"

Rev. 1, January 1988.
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SRP 2.2 Meteorology and Climatology

the staff should be able to conclude that this evaluation is complete. The
staff can document its review as follows.

5.2 Sample Evaluation Findings

The staff has reviewed available information on the regional meteorological
conditions important to the safe design and siting 0o* the [name of facility]
low-1evel waste disposal facility. The staff concludes that the identifica-
tion and consideration of the meteorological characteristics at the site and
in the surrounding area are acceptable and meet 10 CFR 61.12(a) with respect
to determining the acceptability of the site. This conclusion is based on the
presentation and substantiation of the meteorological information in accord-
ance with acceptable standard practice as promuigated by the National Oceanic
and Atmospheric Administration (NOAA) and industry standards identified in
[provide appropriate references].

The staff concludes that the identification and consideration by the appli-
cant of the severe regional weather phenomena £t the site and the surrounding
area are acceptable with respect to establishing the design bases for struc-
tures, systems, and components important to safety. This conclusion is based
on the presentation and substantiation of severe regional weather phenomena in
accordance with acceptaole standard practice as promulgated by NOAA and in in=
dustry standards identified in [provide appropriate riferences].

The staff concludes that the identification and consideration of meteor-
ology and climatology are sufficient to meet the general requirements in
10 CFR 61.12.

The staff has reviewed available information relative to local meteorological

and air quality conditions *hat are of importanze to the safe design and sit-

ing of this facility. The staff concludes that the identification and consid-
eration of the meteorological, air quality, and topographical characteristics

at the site and in tha surrounding area are acceptable.

The staff also concludes that the identific..ion and consideration by the ap-
plicant of the severe local weather phenomena at the site and in the surround-
ing area are acceptable.

These conclusions are based on the following:

(1) The applicant has prcvided and substantiated information on local meteoro-
logical and air quality conditions and characteristics, including severe
weather phenomena, in accordance with standard practice as promulgated by
NOAA.

(2) The apriicant has satisfactorily addressed the regulatory guidance in RG
1.23 with respect to reporting the onsite meteorological data.

[These statements will be preceded by a summary of local and regional meteoro-
logical and air quality parameters appropriate for the site. )

2,23 Rev. 2 - January 1991
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U.8. Nuclear Regulatory Commission
\-...- Office of Nuclear Matenal Sgfety and Sategurcds

LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.3.2
SEISMIC INVESTIGATION

1.  RESPONSIBILITY FOR REVIEW

1.1 Primary - Technical Branch (LLTB)

1.2 Secondary - None

1.3 Supgorting = None
L. AREAS OF REVIEW

The staff will review the seismological and geophysical investigations required
to ensure that a low-leve) waste disposal site operates safely and meets the
performance objectives. These investigations should concentrate on the evalua-
tion of the maximum earthguake potential taking into consideration the regional
and local geology of the area.

The staff will review the following areas that are subject to the primary
investigations that should be carried out by the applicant: seismicity,
tectonic characteristics of the site and region, correlation of earthquake
activity with geolugic structures or tectonic provinces, maximum earthquake
potential, seismic wave transmission characteristics of the site, design
earthquake, settlement and liquefaction potential, and geophysical methods.

This section of the SAR should include, but not necessarily be limited to,
the information mentioned above.

3.  REVIEW PROCEDURES

3.1 Acceptance Review

The staft will review for completeness the information on seismic investiga-
tion in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluations

After the license application is accepted and docketed, the staff will con-
duct its review as follows:

(1) The staff will evaluate the seismological and geophysical information to
determine if it is acceptable and in accordance with the criteria given

2.3.2+1 Rev. 1 ~January 1988



SRP

3.2 Seismic Investigation

(2)

(3)

(4)

4.1

The

(1)

(2)

(3)

(4)

(5)

in Section 4 of this SRP. The staff will meet with the applicant if the
information has to be clarified.

The staff will visit the site (a) to clarify and confirm some of the
geophysical and seismological information in the SAR: (b) to inspect the
geological structures around the site; and (¢) to evaluate core borings,
exploratory trenches, and geophysical data.

On the basis of the information supplied by the applicant and obtained
from the site visit and literature sources, the staff will prepare a re-
quest for additional information if needed snd formulate positions that
may agree or disagree with those of the applicant.

The staff will evaluate the response(s) to the request for additiona)
information for adequacy and completeness and then write a Safety Eval-
uation Report (SER), in which it will include any open issues that may
require further investigation. These open issues should be addressed in
a supplement to the SER.

ACCEPTANCE CRITERIA

Regulatory Requirements

regulations applicable to the areas of review of this SRP are

10 CFR 61.41, "Protection of the General Population From Releases of
Radioactivity,” as it relates to concentrations of radioactive material
that may be released to the general environment

10 CFR 61.42, "Protectiun of Individuals From Inadvertent Intrusion," as
it relates to the protection of an individual inadvertently intruding
into the disposal site

10 CFR 61.43, "Protection of Individuals During Operations,” as it
relates to maintaining radiation exposures as low as is reasonably
achievable

10 CFR 61.44, "Stability of the Disposal Site After Closure," as it
relates to achieving long-term stability of the site and to eliminating
the need for ongoing active maintenance after site closure

10 CFR 61.50, "Disposal Site Suitability Requirements for Land D¢
posal," as it relates to near-surface disposal of waste

2:3.2%2 Rev. 2 =January 1991




SRP 2.3.1 Geologic Site Characterization

The above information should be documented by appropriate references to all
relevant published and unpublished data and materials and personal communica~
tions. Illustrations should include tectonic, geologic, geomorphologic,
topographic, and structural maps, stratigraphic sections; boring logs; elec~
trical logs; and aeria) photographs. When applicable, certain sites will
require maps showing oil or gas wells, faults, karst features, and seismic
reflection profiles.

5. EVALUATION 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. On the basis of
this information, the staff should be able to conclude that this evaluation
is complete. The staff can document its review as foilows.

1f the staff's evaluation confirms that the SAR meets the requirements and
guidelines described in the acceptance criteria, the conclusion in the SER
will state that the information in the SAR adequately suppor.s the appli-
cant's conclusions. Any unresolved issues or reservations about any sig-
nificant deficiency in the SAR will be ciearly stated in the StR to define
precisely the nature of the concern. If no outstanding issues or concerns
remain, the staff will conclude that the site is acceplab’c from a geologic
standpoint and meets 10 CFR 61.

5.2 Sample Evaluation Findings

The staff has reviewed the geologic site characterization for [name of
facility] low-level waste disposal facility according to Standard Review
Plan 2.3.1.

The geology and seismolegy of the proposed site have been adequately charac-
terized, modeled, and analyzed to ensure that the long-term performance ob-
jectives of Subpart C of 10 CFR 61 are met as required in 10 CFR 61.50(a)(2).

The tectonic and geologic processes and seismic activity do not occur with
such frequency and to such an extent that they significantly affect the abil-
ity of the disposal site to meet Subpart C of 10 CFR 61 as required in

10 CFR 61.50(a)(9) and (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 applicanis and licensees regarding the
NRC's plans for performing such a technical review.

Except when the applicant proposes an acceptable alternative method for com-

plying with the Commission's regulations, the staff will use the methods
described herein,

2:3.1%b Rev. 2 - January 1991






SRP 2.3.2 Seismic Investigation

4.2 Regularory Guidance

Regulatory guidance to aid the applicant in meeting the requirements in
Section 4.1 s provided in the following documents:

(1) NUREG-0902, “Site Suitability, Selection and Characterization," as it
relates to characterizing the regional framework including stratigraphy,
tectonics, structure, and seismic and volcanic risk at the disposal site
and vicinity, and which provides guidance and recommendation for site-
specific investigations

(2) "S$tandard Review Plan for UMTRCA Title 1 Mi1l Tailing Remedial Action
Plans," Low-Leve) Waste Mansgement and Decommissioning, ac it relates to
characterizing the seismic and tectonic hazards at the disposal site and
vicinity, and which provides guidance and recommendations for site-
specific investigations

(3) 10 CFR 50, Appendix A, "General Design Criteria for Nuclear Power
Plants," as it relates to the design of any safety-related portions
of the structures important to safety to withstand the effects of
earthquakes

(4) 10 CFR 100, Appendix A, “Seismic and Geologic Criteria for Nuclear Power
Plants.” as it relates to the investigations required to obtain the
seismic data necessary to determine si‘.e suitability and as it iden~
tifies geolugic and seismic factors trat have to be taken into account
in the siting of the low-level waste disposal facility

4.3 Regulatory Evaluation Criteria

Evaluation criteria pertaining to the areas of review in this SRP are given
in the following sections,

4.3.1 Seismicity

The applicant should evaluate all available historica: data and list all
available parameters for earthquakes within 200 miles of the site having a
modified Mercalli intensity (MMI) greater than or equal to IV or a magnitude
greater than or equal to 3.0, The applicant should provide an epicentral map
showing the dietribution of these earthquakes and large-scale maps showing
earthyuakes within 50 and b miles of the site and areas of high seismicity.
The 1isting should include origin time, focal depth, epicenter coordinates,
highest intensity, magnitude, and distance from the site. The magnitude
designations such as My s ML, and Ms should be identified, and the sources of

this information should be indicated. Any other relevant information related
to the occurrence of the earthquake such as information on landsliding, frac-
turing, and )igquefaction should be mentioned.

4.3.2 Tectonic “haracteristics of Site and Region

The applicant should identify accurately all the geologic structures and the
tectonic activity w'thin the region that are important in determining the

2.3,2*3 Rev. 2 ~January 1991
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SRP 2.4.1 Surface wWater Hydrology

a ACCEPTANCE CRITERIA

4.1 Regu'atory Reguirements

The regulations applicable to the areas of review of this SRP are

(1) 10 CFR $1.50, "Disposa) Site Suitability Requirements for Land Dis-
posal," (a)(5), as it relates to siting in frequently flooded areas and
showing compliance with Executive Order 11988, "Floodpiain Management |
Guidelines"
|
(2) 10 CFR 61.50(a)(6), as it relates to minimizing upstream drainage areas, !
where possible
|

(3) 10 CFR 61.50(a)(10), as it relates to avoiding areas where active erosion
is occurring

4.2 Regulatory Guidance

No specific regulatory guidance is currently available on acceptable proce-
dures for implementing the regulations in Section 4.1 of this S5RP.

4.3 Regulatosy Evaluation Criteria

Acceptance of the information in the SAR will be based in part on a qualita-
tive evaluaticn of the completeness and adequacy of the information and of
maps. Descriptions and evaluations of structures, facilities, and erosion
protecticn designs are adequate if they are sufficiently complete 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 suf-
ficient scale to allow independent analysis of pre- and post-construction
drainage patterns,.

The information presented forms the basis for subsequent hydrologic engineer-
ing analysis. Therefore, completeness and clarity of data are very impcr-
tant. Maps are adequate if they are legible and adequate in coverage to
substantiate applicable data and analyses. The descriptions of the hydrol-
ogic characteristics of surface water features and water use are acceptable
if they are detailed and generally correspond to those of the U.S. Geologic
Survey (USGS), National Oceanographic and Atmospheric Administration, Soil
Co-servation Service, Corps of Engineers, or appropriate State and river
basin agencies. Adequate descriptions of existing or proposed reservoirs and
dams that could influence conditions at the site may be obtained from reports
of the USGS, U.S. Bureau of Reciamation, Corps of Engineers, and others;
these descriptions normally include tabulations of drainage areas, types of
structures, appurtenances, ownership, seismic and spillway design criteria,
elevation-storage relationships, and short- and long-term storage
allocations,

The information and analyses presented are acceptable if the staff determines

that the data clearly indicate that the following site suitability require-
ments have been mat:

2.64.1-3 Rev. 1 = January 1988
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SRP 2.4.2 Groundwater Characterization

3.2.2 Numerica)l Analysis

The staff will evaluate the numerica)l analyses of groundwater data collected

by the applicant for the disposal site and vicinity. This will normally in-

volve analytical or numerical modeling. The staff will verify that the model
type chosen for analysis is properly documented, verified, and calibrated and
adeqguately simulates the physical system of the site and vicinity.

The staff's review of the numerical analysis of the saturated zunes begins
with the modeling strategy used by the applicant. Whether the applicant
chooses to perform analytical or numerical techniques, the chosen technique
should be explained. The staff will review this modeling strategy and deter-
mine whether it is logical and defensible.

The staff will review the adequacy of the model input data generation and
reduction techniques. Modifications of input data, required for calibration,
will be reviewed to ensure that the new values are realistic and defensible.

Following its review of this information, the staff will determine whether the
applicant's conclusions are adequately conservative or realistic .o that the
applicable requirements of 10 CFR 61.50(a)(2), (7), and (8) arz: met However,
if the staff considers that the applicant's results are based on in..equate
analysis, the staff will communicate its concerns to the applicant. Alterna-
tively, the staff may decide to conduct an independent analysis. If the staff
conducts an independent analysis, it will compare the results with those de-
rived by the applicant to determine if the applicant's results are adequately
conservative or defensible.

4,  ACCEPTANCE CRITERIA

4.1 Regulatory Requirements

The regulations applicable to the areas of review of this SRP are

(1) 10 CFR 61.12, "Specific Technical Information," (a), as it relates to the
description of the hydrolegic features of the disposal site and vicinity

(2) 10 CFR £1.12(j), as it relates to a description of the quality control
program for the determination of natural disposal site characteristics

(3) 10 CFR 61.50, "Disposal Site Suitability Requirements for Land Disposal,"
(a)(2), as it relates to the capability of the disposal site to be
monitored, characterized, and modeled

(4) 10 CFR 61.50(a)(7), as it relates to a sufficient depth of the water
table so that it will not rise into the waste

(5) 10 CFR 61.50(a)(B8), as it relates to the onsite discharge of groundwater
from the hydrogeologic unit used for disposal

(6) 10 CFR 61.53, "Environmental Monitoring," (a), as it relates to the col-
lection of hydrogeologic information on the disposal cite for at least
1 year for those characteristics subject to seasonal variation

2.4.2-5 Rev. 1 = January 1988



SRP 2.4.2 Groundwater Characterization

4.2 Regulatory Guidance .

NUREG-0902, as it relates to characterizing the groundwater flow regime at the
disposal site and vicinity, provides information, recommendations, and guid-
ance and in general describes a basis acceptable to the staff for implementing
the requirements of 10 CFR 61. Other useful information is cont-ined in
NUREG/CR-2700, NUREG/CR=2917, NUREG/CR-3038, NUREG/CR-3164, and NUREG/CR-4369.

4.3 Regulatory Evaluation Criteria

To adequately evaluate the groundwater characterization section of the SAR,

the staff must have at least 1 year of characterization monitoring data for
both the saturated and unsaturated zones. Data pertinent to saturated zone l
evaluation include, but are not limited to, location of al)l monitor wells

(in coordinate system), well drilling and construction information, water
quality and water levels, hydrologic test data and results, storativity,
transmissivity, and possible surface recharge or discharge features.

Data pertinent to unsaturated z2one evaluation include, but are not limited f
to, sample locations, moisture content measurements, laboratory analyses tech-
niques and results for obtaining the tharacteristic curves for s0il cores, and
results of infiltration, percclation, and saturated hydraulic conductivity
tests.

include, but are not limited to, a description of the conceptual model, equa-
tions, and computer code; verification and calibration procedures; descrip+
tions of all data inputs and model outputs; and conclusions pertaining to com-
pliance with relevant secticns of 10 CFR 61.50(a)(2), (7), and (8).

Information pertinent to modeling both the saturated and unsaturated zones [ .

To adequately review this section of the SAR, the staff will refer to informa-
tion supplied in sections of the SAR reviewed under the following SRPs:

(1) SRP 2.2, "Meteorology and Climatology," referring to information on an-
nual precipitation, design-basis rainfall events, and evapotranspiration
rates required for the groundwater flow model

(2) SRP 2.3, "Geology and Seismology," referring to the stratigraphy of the
affected environment, grain sizes, thicknesses, and regional and local
structural features for both aquifers and aquicludes

5.  EVALUATION FINDINGS

5.1 Introduction

As part of the review, the staff will document its conclusions and the basis

for the conclusions in a Safety Evaluation Report. This report will also con-

tain a description of the site hydrogeology (as background for the reader and
Justification for the conclusions reached). This report will also contain a
description of any model used by the staff to conduct an independent analysis

along with the results and conclusions reached from it. If the groundwater .
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SRP 2.5 Geotechnica) Characteristics

4.2 Regulatory Guidance .

There are no regulatory guides that apply to the geotechnical engineering as+
pects for a low-level waste disposal facility. However, the following guides
provide recommenaations and guidance generally applicable to a geotechnical
review of this type, although the required level of detail and the extent of
investigatior and analyses would vary on a case-by-case basis:

(1) Regulatory Guide 1,132, "Site Investigations for Foundations of Nuclear
Power Plants," which describes programs of geotechnical engineering site
investigations that would normally meet the needs for evaluating the per-
formance of earthworks under anticipated static and dynamic loading con-
ditions and provides general guidance and recommendations for developing
site-specific investigation programs as well as specific guidance on con-
ducting subsurface investigations, the spacing and depth of borings, and
sampling

(2) Regulatory Guide 1.138, "lLaboratory Invcstigations of Soils for Engineer-
ing Analysis and Design of Nuclear Power Plants," which describes labora-
tory investigations anda testing practices acceptable for determining soil
and rock properties and characteristics ne~~-d for geotechnical engineer-
ing analysis and design

4.3 Regulatory Evaluation Criteria

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

4.3.1 Field Investigations

(1) Geological, Geochemical, und Seismological Investigations

The investigations in these areas should be adequate in scope and technique
to provide the following data necessary for the LLTB staff's review of
the geotechnical characteristics of the site. The section defining geo-
logic features is acceptable if the discussions, geologic maps, profiles
of the site stratigraphy, structiral geology. geologic history, and
engineering geology are complete and are supported by investigations suf-
iciently detailed to obtain an unambfguous representation of the site
geology. The section presenting the geochemical aspects of the site is
acceptable if it discusses the geochemical effects of the environment
(weather and rain water) on the physical and strength characteristics cf
the soil and rock at the dispesal site (particularly if there is poten-
ial for geochemical weathering and leaching of scils and rocks at the
disposal site). The section presenting the seismological aspects of the
site is acceptable if it includes discussions on the method used to de-
termine the design-basic seismic event. The information on the design-
basis seismic event should include the magnitude of the earthquake, the
elevation or location at which the design-basis earthquake is defined,
the maximum value of the horizontal component of acceleration, maximum
velocity, duration of the earthquake, and the potential for amplification
of ground motion caused by the soil conditions at the site.

2.5+6 Rev. 2 - January 1991



SRP 2.5 Geotechnical Characteristics

. The staff would refer to SRPs 2.3 and 2.6 for details on the LLTB scaff's
acceptance criteria for informavion submitted on the above areas of
review,

(2) Geotechnical and Geophysical Investigations

A complete field investigation and sampling program should be performed to
define the occurrence and properties of the soil and rock materials under-
lying the proposed site and in borrow areas proposed for an LLWDF.
Regulatory Guide 1.132 describes the geotechnical and geophysical investi-
gations required for a nuclear power plant. However, it can be used as a
general guide, since the scope of the field investigations depends on the
complexity of the LLWOF and subsurface conditions at the site. The scope
of the program should be adequate to establish with a high degree of
confidence the geotechnical characteristics of the disposal site. The
investigation program is acceptable if it includes the following:

(a) plot plan(s) clearly showing the outline of the LLWDF and the ioca-
tions of all borings, probes, pits, trenches, seismic 1ines, piezom-
eters, observation wells, and geologic profiles

(b) profiles and an adequate number of cross-sections of the site show-
ing the subsoil and rock layering and illustrating in appropriate
detail the relationship of the proposed LLWDF to the subsurface

. materials
(¢) logs of borings, probes, pits, trenches, and geophysical investiga-
tions in sufficient detail as described in Regulatory Guide 1.132

4.3.7 Field and Laboratory Testing and Engineering Properties

The applicant should provide a detailed and quantitative discussion of the
criteria used to determine that the samples were taken in accordance with
Regulatory Guide 1.132 and tested in sufficient number to define all the soil
and rock parameters needed for characterizing the site and borrow arezs in
accordance with the general guidance of Regulatory Guide 1.138.

In keeping with the regulatory positions of Regulatory Guides 1.132 and 1.138,
the description of and test results for the properties of materials underlying
the site and borrow areas are considered acceptable if the methods and proce~
dures currently accepted in the geotechnical engineering profession are used
to determine their engineering properties. Widely accepted index and engi-
neering properties tests for soils are

Soil classification Freeze-thaw

Water content Dispersivity

Unit weights Diffusion characteristics

Void ratio Permeability (hydraulic conductivity)
Porosity Consolidation

. Saturation Direct shear test
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SRP 2.5 Geotechnical Characteristics

Atterberg limits Triaxia)l compression tests .
Specific gravity Unconfined compression tests

Gradation analysis Relative density

Compaction Special tests (cyclic strength, shear
Shrinkage-swelling modulus, damping, etc.) as required

Acceptable test methods and procedures are described, for example, in the
Annual Book of ASTM St-adards and special technical publications pubiished

by the American Society for Testing and Materials; in Engineering Manual

EM 1110-2-1906 published by the U.S5. Army Corps of Engineers; in Geotechnigue
published by the Institution of Civil Engineers; in various research repor%s
prepared by universities such as the University of California, Earthquake
Engine¢ring Research Center; and in other publications mentioned in the refer-
ence section,

A detailed discussion of field and laboratory sample preparation for testing
should be given when applicable. For strength tests conducted in the labora+
tory, full details should be given; for example, how saturation of the sample
was determined and maintained during testing and how the pore pressures
changed. For sites that are underlaid by saturated cohesionless soils and
sensitive clays, the spplicant should show that all zores that could become
unstable because of liquefaction or strain-softening phenomena have been
sampled and tested to evaluate their liquefaction potential. The applicant
should also show that the static and dynamic engineering properties of the
soils, such as unconfined compressive strength, shear strength parameters for
total and effective stress conditions, dynamic modulus values, and dynamic .
strength parameters from cyclic triaxial tests, were properly determined and
that reasonable &nd conservative values were used in the design. This demon-
stration should explain how the developed data were used in design analyses,
how the test data were enveloped for design, and why the desigi envelope is
conservative. A table indicating the values of the parameters used in des’or
should be provided and should be supported by field and laboratory test
records.

4,.3.3 Grounawater Conditions

The acceptance criteria for information on groundwater conditions at the site
are given in SRP 2.4, In the roview of the gectechnical characteristics of
the LLWDF site, the information identified in Section 3.2.3 of this SRP is
reviewed for adequacy and acceptability for use as input inte the geotechnical
engineering evaluation of backfilling of the disposal excavations and for
slope stability, settlement/subsidence, and site closure considerations.

4.3.4 Borrow Materials

Information on the proposed fill borrow material is acceptable if it (1) in-

cludes a plan showing the limits, grades, and siopes of the area proposed

for fill borrow material and the location of borinas drilled and test pits dug

to determine the guantity and type of material available and (2) shows that

the properties of the borrow material are based on adeguate testing. The data

on the engineering properties of borrow materials should be based on laboratory '

2.5-8 Rev. 2 = January 1991









SRP 2.6 Geochemical Characteristics

for a minimum of 1 year to determine ~ .asona)l variations. Data interpreta-
tions should be reasonable and consist:nt with geological, chemical, and
hydrological deta.

§.3.2 Geochemistry of Soils and Rock Units

The information on the geochemistry of soils and rock units is acceptable if
discussions of the classification, mineralogical identification, and chemical
characterization and chemical stability of the soils and rock units are com-
plete, compare well with studies conducted by others in the same area, and a
supported by detailed investigations performed by the applicant. The sam-
pling, preservation, storage, analytical, and experimental techniques should
be acceptable to the technical community, and adequate guality assurance and
quality control procedures should be performed. Solubility, ion exchange, ¢
sorption experiments should be carried out by methods such as those suggests
in NUREG-0802 and should represent a range of chemical and physical conditi
in order to bound the results, Presentation of the experimental results
should include a discussion of uncertainties and 'imitations of the proced.
Data interpretations should be reasonable and consistent with geological,
chemical, and hydrological data.

4.3.3 Geochemical Modeling

The information on geochemical modeling is acceptable if the discussions

geochemical modeling are complete and consistent with the detailed invest (4)

tions performed by the applicant. The conceptual chemical models used sh

be designed to adequately represent the system being studied, and codes i

to make predictions based on the conceptual chemical models should be pre

verified and validated as defined in NUREG-0856. Any data used in the ¢

but not collected by the applicant shouid be consistent with established .o (6) Resoy
up~to-date data compilations. Input data and interpretations of the res 'is 4
should be consistent with data collected in field and/or laboratory inve '~=

tions. The applicant should not draw conclusicns based on modeling resi

that exceed the capabilities of the models and codes, and there should

discussion of mode! and code uncertainties and limitations.

5.  EVALUATION FINDINGS

5.1 Introduction

The staff's review should verify that sufficient informaticn has been

in the SAR to satisfy the 10 CFR Part 51 requirements and that the in’

is consistent with the guidance in this SRP. On the basis of this in

the staff should be able to conclude that this evaluation is complete 4.2 Re ulat
staff can document its review as follows, or

Pegulatory gu14

5.2 Sample Evalvation Findings Section 4 is

The staff has reviewed the geochemica)l studies submitted by the app!l (1) NUREG-0902
[name of facility] low-level waste disposal facility according to St ’
view Plan 2.6. The staff considered in its review information obta (2) NUREG/CR.g;
(1) data gathered from onsite and near-site borings and water wells Low-Leye] R
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SRP 2.6 Geochemical Characteristics

for a minimum of 1 year to determine seasonal variations. Dats interpreta-
tions should be reasonable and consistent with geological, chemical, and
hydrological data.

4.3.2 Geochemistry of Soils and Rock Units

The information on the geochemistry of soils and rock units is acceptable if
discussions of the classification, mineralogical identification, and chemical
characterization and chemical stability of the soils and rock units are com=
piete, compare well with studies conducted by others in the same area, and are
supported by detailed investigations performed by the applicant. The sam+
pling, preservation, storage, analytical, and experimental techniques should
be acceptable to the technicai community, and adequate qualily #ssurance and
quality control procedures should be performed. Solubility, ion exchange, and
sorption experiments should be carried out by methods such as those suggested
in NUREG-0902 and should represent a range of chemical and physical conditions
in order to bound the results. Presentation of ihe experimer’.al results
should include a discussion of uncertainties and 1imitations of the procedures.
Data interpretations should be reascnable and cunsistent with geological,
chemical, and hydrological data.

4.3.3 Geochemical Modeling

The information on geochemical modeling is acceptable if the discussions of
geochemical modeling are complete and consistunt with the detailed investiga-
tions performed by the applicant. The conceptual chemicai models used should
be designed to adequately represent the system being studied, and codes used
to make predictions *ased on the conceptual chemical models should be properly
verified and valir_ced as defined in NUREG-0856. Any data used in the codes
but not collected by the applicant should be consistent with established and
up-to-date data compilations. Input data and interpretations of the resilis
should be consistent with data collected in field and/or laboratory investiga-
tior The applicant should not draw conclusions based on modeling results
that exceed the capabilities of the models and codes, and there should be a
discussion of model and code uncertainties and limitations.

5.  EVALUATION 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. On the basis of this information,
the staff should be able to conclude that th'< evaluation is complete. The
staff cen document its review as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the geochemical studies submitted by the applicant for
[name of facility] low-level waste disposal facility according to Standard Re-
view Plan 2.6. The staff considered in its review information obtained from
(1) data gathered from onsite and near-site borings and water wells and from
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SRP 2.6 Geochemical Characteristics

laboratory and field experiments, (2) discussions with individua's knowledge-
«hle about the geochemistry of the site and region, (3) a review of the tech-
nival literature, and (4) the prelicensing monitoring program. Geochemical
data are required for the characte:ization of the site (10 CFR 61.12(a) and

10 CFh 61.50) and as input into technical analyses (10 CFR 61.13(a)) to demon=
strate protection of the public from radiation (10 CFR 61.41). The basis for
the staff's acceptance of the geochemical studies is that, on the basis of the
information collected, the public will be protected from releases of radinac-
tivity., The collection and presentation of the data are consistent with the
recommendations in NUREG-0902, "Site Suitability, Selectien and
Characterization,"

The fundamental geochetical concerns addressed in this review to confirm the

geochemical aspects of site adequacy are (1) chemical composition of ground-

water, surface water, and precipitation as it would influence the concentra~

tions of contaminants in the waters and site stability and (2) the ability of
the rocks and soils at the site to prevent significant contaminant migration

and contribute to site stabflity.

The applicant has provided information on water chemistry in support of site
characterization., The information suggests that the current chemistry of
ground and surface waters and any anticipated changes in the chemistry of
these waters after emplacement of the proposed shallow land burial site will
not increase (or have a detrimental effect on) the dissolved concentrations of
radionuclides relative to the maximum concentration limits for radionuclides
in the environment as prescribed by NRC guidelines or be detrimental to site
stability. [Describe information on groundwater and surface water chemistry. ]

The applicant has provided information on the soil and sediment geochemistry
in support of site characterization. The information suggests that the cur-
rent mineralogy and chemistry of the soils and rock units and the anticipated
changes in mineralogy and chemistry after emplacement of the proposed shallow
land burial site will not increase (or have a detri.ental effect on) the dis-
solved concentrations of radionuclides relative to the maximum concentration
limits for radionuclides in the environment as prescribed by NRC guidelines or
have a detrimental effec. on site stability. [Describe information on soil
and rock geochemistry, ]

The applicant has used thermodynamic calculations and computer codes to
develop conceptual models and codes pertaining to geochemistry in support of
site characterization. The modeling results are consistent with measured data
and support the cenclusion that geochemical conditions at the proposed shallow
land burial site will not increase (or have a detrimental effect on) the dis-
solved concentrations of radionuclides relative to the maximum concentration
limits for radionuclides in the environment as prescribed by NRC guidelines

or be detrimental to site stability. [Describe information on geochemical
modeling. ]

2.6+6 Rev. 1 - January 1988




SRP 2.7.1 Geologic Racources

exploitation of which could result in inadvertent intrusion into the
low-1evel wastes after removal of active (nstitutional control

(2) 10 CFR 61.23, ‘Standerds for Issuance of a License," (c), which requires
that the applicant's proposed disposal site,...disposal site closure, and
postelosure fnstitutional control are adequate to protect the public
hee1th and safety in thay they will provide reasonable assurance that
individual inadvertent intrudeis are protected in accordance with the
performnance objective in 10 CFR 61.42

(3) 10 CFR 6), Subpert C, "Performance Objectives," particularly

(a) 10 CFR 61.41, "Protection of the Genera) Population From Releases of |
Radioactivity"

(b) 10 CFR 61.42, "Protertion nf Individuals From Inadvertent Intrusion"
(¢) 10 CFR 61,44, "Stabiiity of the Disposal Site After Closure"

(4) 10 CFR 61,50, "Disposal Site Suitebility Requirements for Land Disposal,”
(a)(4), which requires that areas be avoided having known natural re-
sources which, 1f exploited, would result in fatlure to meet the perfor-
mance objectives of Subpart L, 10 CFR 61

(6) Resource recovery aust not affect, directly or indirectly, the disposal
site and result in feilure to meet various technical requirements of
Subpart D, 10 CFR 61, including but rot restricted to

(a) 10 CFR 61.52, "Land Disposal Facility Operations and Disposal Site
Closure,” (a)(7), as i1t relotes to maintenance of boundary and land
survey markers

(b) 10 CFR 61.52(2)(8), as 1t relates to maintenance of a buffer zone
around and beneath the waste

(¢) 10 CFR 61,53, "Environmenta: Monitoring," (d), as it relates to
maintenance of a nostclosure environmental monitoring system

4,2 Regulatory Guidance

Regulatory guidance to aid the applicant in neeting the requirements in
Section 4.1 is provided in the following documents:

(1) NUREG-0902, "Site Suitability, S2lection and Characterization”

(2) NUREG/CR-2700, "Parameters for Characterizing Sites for Disposal of
Low-Level Radipactive Waste"

(3) NUREG/CR-3038, "Tests for Evaluating Sites for Disposal of Low-Level
Radioactive Weste"
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SRP 2.7.1 Geologic Resources

A.3 Regulatory Evaluation Criteria ‘

The applicant must identify all krown geologic resources and their types,
location, and extent, as requested in NUREG-1199, to satisfy 10 CFR 61.12(h). |

Pursuant to 10 CFR 61.50(a)(4), the applicant must also analyze the potential ‘
tor resource exploitation. The applicant should base the analysis on market
values and current and projected demand for the resources in question. To-
gether with this analysis, the location of the resources, and the methods of
extraction, the applicant must provide reasonable assurance that the perform-
ance objectives of 10 CFR Part 61 will be met for the proposed facility,

S, EVALGAT.ON FINDINGS
5.1 Introduct on

The staff s review should verify that sufficient information has been provide:
in the SAR to satisfy the 10 CFR Part 61 requirements and that the information
is consistent with the guidance in this SRP. On the basis of this information,
tne staff should be able to conclude that this evaluation is complete. The !
staff can document its review as follows. i

The staff should report in a Safety Evaluation Report (SER) its findings and

discuss the extent to which the acceptance criteria of the 5RP have been met

and the reasons for the acceptance or rejecticn of the application when an

acceptance criter‘on has not been met. The SER should contain a description .
of the review and \nclude topics such as (1) aspects of the review that were
emphasized, modified by the applicant, require additional information, will be

resolved in the future, or remain unresolved; (2) aspects of the applicant's

programs that deviate from the criteria in the SRP; and (3) a basis for any

deviations from the SRP or exemptions from regulations.

5.2 Sample Evaluation Findings

Guolngic resource data are likely to be very site specific for a proposed low-
level waste disposal facility. Therefore, the staff's findings should be
resourte specific, taking into account differer: types of resources and the
potential for different types of effects on th. erformance cbjectives of the
proposed facility. For example, the staff may find that exploitation of one
particular resource does not create a concern regarding 10 CFR 61 performance
objectives, and find that exploitation (f another resource does threaten the
performance objectives of the proposed ‘acility.

The staff's review, for example, must su:tort the following types of conclua-
ing statements:

(1) The staff concludes that the ident' fication of known geologic resources
in the SAR for a low-level waste fiecility license is adequate and appro-
priate. The applicant has shown, ad the staff agrees, that no known
geologic resources occur in the proposed disposal area or region and
attempts at future resource axploitation are unlikely. .
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surface water, evaluated under SRP 2.1, "Geography, Demography, and Future
Developments." Projected ground and surface water withdrawal scenarios should
be analyzed with respect to location and rate of withdrawal of projected
pumping schemes.

The staff will review and confirm that the applicant's analys¢es and concli=
sfons regarding the effect of the exploitation of ground and surface water on
the performance objectives in 10 CFR 61, Subpart C, are adequately conserva-
tive or defensible. The staff should anticipate that the analyses might be
located in other sections of the SAR. In this case, relevant findings and
conclusions derived from these sections should be referenced as part of the
review process.

If the staff concludes that the applicant's results are inadequate, it will
communicate its concerns to the appiicant. Alternatively, if it is decided
that an independent analysis needs to be performed by the NRC staff, the
analysis may include, but not be limited to, an analytical or numerical simu-
lation of the flow system. The model results wil)l be incorporated intc dose
calculations performed by a health physicist at NRC. The staff then will
determine whether the appiicant's results were adequately conservative or
defensible and whether the performance objectives were met with reasonable
assurance.

4.  ACCEPTANCE CRITERIA

4.1 Regulatory Requirements

The regulations applicable to the areas of review of this SRP are

(1) 10 CFR 61.12, "Specific Technical Information," (h), as it relates to
the description of known water resources at the disposal site that, if
exploited, would affect waste isolation

(2) 10 CFR 61.50, "Disposal Site Suitability Requirements for Land Disposal,"”
(a)(4), as it relates to avoiding disposal areas with known water
resources that, if exploited, would result in failure to meet the per-
formance objectives of Subpart C

4.2 Regulatory Guidance

Regulatory guidance to aid the applicant in meeting the requirements in
Section 4.1 1s provided in NUREG-0902, "Site Suitability, Selection and
Characterization," as it relates to the identificetion of water resources.

4.3 Regulatory Evaluation Criteria

To adequately evaluate the assessment of water resources presented in the SAR
and perform independent analyses if necessary, the staff wil) review informa- [
tion pertaining to

(1) the description of the current uses of water resources (including
locations of discharge points and withdrawal rates), which include
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important to the performance of the facility. The reviews of this and other
sections dealing with terrestrial and aguatic ecology will be closely coordi~
nated with the review of the ~=plicant's ER and the staff's environmental
assessment, so that appropriate feedback to establish the extent and relevance
of informetion contained in this section is provided.

The staff will develop a descrirtior of the terrestrial and aguatic communi-
ties and habitat types based on ‘arormuiion provided by the applicant, a re-
view of the literature, information acquired during the site visit, and con-
suitation with appropriate local, State, and Federa) agencies, including the
U.8. Fish and Wildlife Service and the direc’ sr of the State fish and wildlife
agency.

The staff will identify species in the site vicinity and offsite areas that
are important to site performance. This identification will begin with a re-
view of the previously identified communities and habitats of these areas,
The categories and metnods of identificatior will be the following:

(1) Regarding commercially or recreationally valuable species, the staff will
consider wildlife and plants that could be adversely affected by the pro-
posed action and could subsequently have an adverse effect on humans.

In addition to using the applicant's ER, the staff will consult with
State or local agencies or organizations that maintain records of harvest
levels of these species.

(2) The staff will identify any species in the site and vicinity whose
behavior or characteristics could have an adverse effect on facility
performance.

3.3 Input to Environmental Statement and Reviews Under Other SRP.

The siaff will prepare as input to the Environmental Statement (ES) descrin-
tions of the site and offsite areas potentially affected by the propesed
project. The input should be brief and will include the following
information:

(1) The principal terrestrial ecological features of the site and vicinity
and offsite areas should be described with ewphasis on the communities
that will be potentially affected by or affect the construction, opera-
tion, maintenance, and closure of the proposed project

(2) Species lists, if included, will be prepared as an appendix to the ES
and should be Yimited to those "important" species whose presence may
characte-ize community structure and function or that are central to
the analysis.

The staff will provide terrestrial ecolegy data to the staff performing re-
views under other SRPs, including a description of the food webs leading to
man and a description of the potential effect of selected species on the con-
struction, operation, maintenance, and closure of the facility.

2.8-3 Rev. 1 = January 1988



SRP 2.8 Biotic Features

4. ACCEPTANCE CRITERIA .

4.1 Regulatory Requirements

The regulation applicable to thig SRP is

10 CFR 61.12, "Specific Technical Information," (a), as 1t relates to &
description of the bivvic features of the disposal site and vicinity

4.2 Regu. “*nry Guidance

There are no regulatory guides that apply to biotic resources for a low*leve)
waste disposal facility.

4.3 Regulatory Evaluation Criteria

The applicant's description of biotic resources at or in the vicinity of the
proposed facility should be presented in adequate detai) so that the staff can
assess the effects on safety.

Descriptions should contain quantified information 1n sufficient detail to allow |
for independent manipulation of data during ronfirmatory analysis.

The applicant should have considered and ana'yzel the relationships between all |
biotic species that are important to facility performance and safety.

The applicant should have considered and analvied the effects of man-induced .
and, 1f appropriate, natural changes in the site vicinity and must have

analyzed the changes that would affect the abundance and behavior of species

important tc facility performance and safety.

The applicant should have presented evidence supporting the conclusion that its |
anal{sos were exhaustive with respect to species that are 1ikely to affect
facility performance and safety.

5.  EVALUATION FINDINGS

5.1 Intreduction

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. On the basis of this information,
the staff should be able to conclude that this evaluation is complete. The

staff can document its review &s follows. ‘

5.2 Sample Evaluation Findings

The staff has reviewed the biotic features for [name of facility] low-level
waste disposal facility according to Standard Review Plan 2.8.

The applicant has described and characterized the biotic features of the dis-
posal site and vicinity in a manner that is consistent with the intent of .
10 CFR 61.12(a).
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM
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STANDARD REVIEW PLAN 2.9
PREOPERATIONAL ENVIRONMENTAL MONITORING

- ————————— . ——

1, RESPONSIBILITY FOR REVIEW
1.1 Primary = Technica) Branch (LLTB)
1.2 Secondary - Operations Branch (LLOB)

1.3 Supporting - None
2. AREAS OF REVIEW

The staff* will review the preoperational environmental monitoring program
at the proposed disposal site in accordance with the requirements of
10 CFR 61.12(1) and 10 CFR 61.53(a). The staff wil) evaluate how well the
applicant's precperational environmental monitoring program meets the follow-
ing objectives: to obtain baseline data in order to radiologically char-
acterize the site before construction and operation; to determine existing

‘ levels of selected nonradiological constituents**; to identify & statistical
method tc relate base)ine data to data collected during the operational and
postoperational phases; and, in accordance with 10 CFR 61.53(a), to provide
the basic environmental data on the disposal-site characteristics.

The staff will review the following items using information given in Sect

tion 2.9 of the SAR and information available from other sources as they
relate Lo the preoperational phase of the envirunmental monitoring program:
(1) description of the preoperational environmental monitoring program;

(2) equipment, instrumentation, and facilities; (3) data recording and sta-
tistical analysis; (4) organization; and (5) quality assurance”™* and quality
control. The LLTB staff will review Items (1), (2), (3) and (5, technical
aspects oniy), and the LLOB staff will review Items (4) and (%, administrative

aspects only).

*Although the primary review responsibility resides with the LL1B staft, the
term "the staff" as used in this SRP will generally refer (unless stated
otherwise) to the NRC staff as a whole. Special aspects of the review con-
ducted by the LLOB staff are explicitly identified in this SRP.

*%[n this SRP, the term “selected nonradiological constituents" refers to the
water guality parameters identified in Environmental Standard Review Plan
(ESRP) 2.4,2.2, "Groundwater Quality" (NUREG-1300). These include parameters
such as concentrations of major inorganic and organic constituents, as well
as pH, total dissolved solids, turbidity, and temperature. For the balance
of this SRP these constituents are simply referred to as nonradiological or
. other (meaning other than radiological).

Arhcee footnote page 9.1-5.
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(6) 1Is there at least one background/control monitoring location for each
medium?

(7) Do the monitoring procedures ensure representative samples/measurements?

(8) s the frequency of sampling/monitoring/analysis adequate to establish
environmental trends?

(9) Were the monitoring data provided by the applicant collected over a suf-
ficiently long period (at least 1 year) to adequately evaluate environ-
mental variability for that area’

(10) Does the program include provisions for specia) samples or analyses bused
oh site-specific conditions (e.g., high natural background area, other
nearby facilities, and previously contaminated groundwater)?

3.2.2 Equipment, Instrumentation, and Facilities

The staff will determine whether the equipment for measuring radiation levels
and for sampling radicactive and nonradioactive constituents is consistent
with the measurement and sampling requirements of the monitoring program;
whether the facilities used for instrument calibration and iaboratory analyses
are adequate to ensure the availability of appropriate methods and sensitive
ities; and whether the methods and frequency of calibration are adequate to
ensure that the instrument performance requirements will be met. This staff
review will include the evaluation of the number, type, range, accuracy,
sensitivity, and planned uses of laboratory and field monitoring instruments,
the evaluation of the capabilities of the instrument calibration and analyti-
cal laboratory facilities; and for selected samples, a detailed review of the
processing and radiochemical analyses of each type of fieid sample (e.g., air,
water, soil, and biota).

3.2.3 Data Recording and Statistical Analysis

The staff will review the data handling and recordin? and statistical analysis
procedures for appropriateness in response to the following questions:

(1) Are the data handling and recording and statistical analysis procedures
based on standard techniques, such as those provided in Report 58 pub-
lished by the National Council on Radiation Protection and Measurements
or EPA~520/1-80-012 published by the U.S. Environmental Protection Agency
(EPA)?

(2) 1s the choice of units consistent with those given in Table 11, Appendix B
of 10 CFR 20 and do the number of significant figures truly reflect the
precision of the measured or calculated values?

(3) 1s there a clear distinction between measured and calculated values?

(4) 1s the overall uncertainty of the data stated, and is it at least at the
95% confii: ce level?
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SRP 2.9 Preoperational Environmental Monitoring

(17) U.S. Environmental Protection Agency, "Manua) of Ground-wWater Sampling .
Procedures,” as it relates to methods for instaliing groundwater sampling
stations and groundwater samp)ing procedures

Guidance on Data Recording and Statistical Analysis

(18) U.S. Environmental Protection Agency, "Upgrading Environmenta) Radiation
Data," EPA-520/1-80-012, as 1t relates to statistical methods for radia-
tion data interpretation, reporting of radiation measurement duta, and
quality assurance for environmental monitoring programs

Specific Guidance on Quality Assurance/Quality Contro)

(19) U.5. Environmental Protection Agency, "Mandbook for Analytica)l Quality
Control in Radioanalytical Laboratories," EPA Report 600/7-77-088, as it
rela* s to quality controls in radicanalytical analyses of environmenta)

segulato,y Evaluation Criteria

Evaluation criteria necessary to meet the relevant requirements of the regula-
tions for the areas of review described i~ Sections 2 and 3.2 of this SRP are
discussed in the following sections.

4.3.1 Description of the Preonerational Environmental Monitoring Program

The description of the monitoring program is acceptable if the applicant has
demonstrated that the proposed preoperational environmenta) monitor1nﬂ program
for planned waste disposal operations 1s consistent with NUREG-1388, "Environ- l
mental Monitoring of Low-Level Radioactive Waste Disposal Facility," and
NUREG/CR-5054, which provides recommendations for NRC review criteria. The
description should include a justification for the selection of specific media
to be monitored; the choice of sampling locations (onsite as wel) as offsite);
depth and elevation of sample points; the type, number, and methods of collec~
tion; the collection frequency; preanalysis treatment; analytical instrumenta~
tion and analyses; and minimum sensitivities.

Components of the described preoperational environmental monitoring program
should normally include both quality (e.g., concentrations or levels) and
quantity (e.g., flow rates, volumes, and directions) for meteorological (e.g.,
air and precipitation), hydrological (e.?.. of saturated zone, vadose zone,
and surface waters), geological (e.g., soi) and sediment), and biological
(e.?., vegetation and other biota) parameters as well as for direct radiation
monitoring. The description of the monitoring program should also show that
special program features have been considered, such as analyses for specific
radionuclides or other contaminants, because of pre-existin? site-specific
parameters or conditions. The reviews of the meteorological, hydrological,
and geological characteristics that are conducted according to SRPs 2.2,
2.4.1, 2.4.2, and 2.5 are beyond the scope of this SKP., The LLTB staff will
use the results of these reviews as they relate to or could influence the pre=
operational environmental monitoring program.
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5.2 Semple Evalvation Findings | .

The staff has reviewed the precperationa) envirormenta) monitoring program of
the [name of flciiity% low=leve) waste disposa) faci)lity for adherence to the
requirements of 10 CFR 20 and 10 CFR 61 according to Standard Review Plan 2.9,
The objectives of the review were to ensure that the applicant's preoperationa)l
environmental monitoring program was adequate to characterize the site before
construction and operation (1.e., to determine existing levels of radiologicai
and selected nonradiological constituents), in accordance with 10 CFR 61.53(»)

In its review, the staff determined the vollowing:

(1) The applicant provided & description of the preoperational environmenta)
monitoring program and of a plan for taking corrective measures as
required by 10 CFR 61.12(1). The staff further noted that the program
covered ai least a 1Z2-month period and included the basic environmenta)
data (e.g., monitoring direct radiation exposures, airborne constituents,
groundwater in the saturated and vadose zones, surface water, soi) and
sediment, and vegetation and biota) in accordance with the requirements of
10 CFR 61.53(a). The applicant's program description is therefore con-
sidered acceptable.

(2) The appli~. t's methods, techniques, and procedures for monitoring radia-
tion and snmp]ing environmental media are consistent with Regulatory
Guides (h 5) 4.5, 8,21, and 8,25: American National Standards Institute
Standard ANSI N585-1975; NUREG/CR-5054; and "Technical Position on .
Environmental Monitoring of Low-lLevel Radicactive wWaste Disposal Facil-
ities," (NRC, 1968) and are adequate for determining radiation exposure
levels and for obtaining representative samples.

(3) Field and laboratory data are recorded in appropriste units (according
to the requirements of 10 CFR 20.401) and include appropriate descriptive
statistics, statistica) analysis, reporting levels, action levels, and
regulatory limits. Maps were provided that clearly show all sampling
locations and their direction, distances, and elevations with respect to
the disposal units.

(4) The environmental monitoring program organi-ation, lines of authority,
staff qualifications, and training of personnel are in accordance with
the requirements of 10 CFR €1.11(b) and the implementation guidelines of
RG 8.2.

(8) The quality assurance (QA) measures and quality control (QC) procedures
include quality controls on the organizational structure, selection and
training programs, equipment, inst=ument testing, and calibration proce-
dures for field monitoring and sampling, sample handling, sample analysis,
data reporting, administrative reviews, audits, and general environmental
monitoring procedures. The QA/QC program with respect to environm tai
monitoring is adequate, meets the guidelines of RG 4.15 and NUREG-1293,
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At & minimum, the description of the feature that is designed to provide site
dratnage should address measures that will direct (1) surface water away from
the disposed waste in accordance with 10 CFR 61 51(a)(4), and (2) surface
water drainage away from the disposal units at velocities and gradients that
will not result in eroston in accordance with 10 LFR 61.51(a)(5)

Details on other aspects of this design feature are presented in SRPs 3.2,
1.3.1, 3.4.4, 5.1.1, 5.1.2, 6.3.1, and 6.3.3.

4.3.6 Site Closure and Stabilization

The discussion of the feature designed to facilitate site closure anJ stabili~
zation and for avoiding the need for active maintenance is acceptable 11 the
design feature 15 clearly described and the feature is shown to fulfill its
required function.

AL a minimum, the description of the feature that is designed to facilitate
site closure and stabilization should address the provisions needed to

(1) provide long-term isolation of the waste and for avoiding the need for
active maintenance in accordance with 10 CFR 61 51(a)(1); (2) provide compati-
bility with the disposa) site closure and stabilization plan in accordance
with 10 CFR 61.51(a)(2): and (3) complement, where appropriate, the site's
natura) characteristics in accordance with 10 CFR 61.51(a)(3).

Cetails on other aspects of this design feature are presented in SRPs 3.2,
3.3.1, 4.3, %.1.1, 5.1.2, 5.2, end 6.3.3,

4.3.7 Long-Term Maintenance

The discus on of the feature designed for avoiding the need for long-term
mainterance 16 acceptable if the design feature is clearly described and the
feature is shown to fulfill its required function,

At a minimum, the description of the feature should address the provisions for
avoiding the need for long-term maintenance after site closure in accordance
with 10 CFR 61.51(a)(1).

Details on other aspects of this design feature are presented in SRPs 3.2,
$.1.2, and 6.3.2.

4. 1.8 Inadvertent Intruder Barrier

The discussion of the feature designed to provide a parrier against inadvers
tent intrusion is acceptable if the design feature is ¢learly described and
the fezture is shown to fulfill its required function.

At & minimum, the description of the feature should include the provisions for

providing the required protection from inadvertent intrusion in accordance
with 10 CFR 61.42.
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Details on other aspects of this design feature are presented in SRPs 3.2,
3.3.1, and 6.2.

4.2.9 Occupationa) Exposure

The discussion of the feature designed to maintain occupational exposures as
low as is reasonably achievable is acceptable if the design feature is clearly
described and the feature is shown to fulfil) its required function.

At & minimum, the description of the festure designed to reduce occupationa)
exposures should address the information identified in 10 CFR 61.12(k) and the
provisions in 10 CFR 61 43,

gtgcr aspects of this design feature are presented in SRPs 3.2, 6.1, 7.1, and

4.3.10 Site Monitoring

The discussion of the feature designed to provide adequate monitoring of the
dispocal site is acceptable 1f the design feature 1s clearly described and the
feature is shown to fulfill fts required function.

At a minimum, the description of the feature should include the information
1dcnti!1odsin 10 CFR 61.12(k) and (1) and should fulfill the provisions in
10 CFR 61.53,

Details on other aspects of this design feature are presented in SRPs 3.2, .
4.4, 5.3, and 6.3.3.

4.3.11 Buffer lone

The discussion of the feature designed to provide an adequate buffer - .o bes
tween any buried waste and the disposi] site boundary and beneath ihe buried
waste is adequate 1f the design feature is clearly described and the feature
is shown to fulfill its required function.

At a minimum, the description of the feature should fulfill the provisions in
10 CFR 61.52(#"(8).

Details on other aspects of this design feature are presented in SRPs 3.2 and
4,3,

5.  EVALUATION 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, On the basis of

this information, the staff should be able to conclude that this evaluation
is complete. The staff can document its review as follows. | .
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4.2 Regulatory Guidance

There are no regulatory guides that apply to principal design criteria. The
applicant should use the following sections as guidance.

4.3 Regulatory Evaluation Criteria

Principal design features are reviewed under SRP 3.1, and auxiliary systems
ére reviewed under SRP 3.4, The actual design of the 11 principal design fea-
tures may not be addressed under this SRP if the applicant chooses to provide
the required design details in sections reviewed under subsequent SRPs. How-

ever, this section of the SAR should provide the principal design criteria for’

all the principal design features of the proposed LLWDF reviewed under

SRP 3.1. The regulatory evaluation criteria in this SRP are to ensure that
the applicant's principal design criteria establish the design, testing, and
performence requirements for structures, systems, or components that are
necessary to provide reasonable assurance that the LLWDF can be designed,
constructed, and operated within the performance objectives of 10 CFR 61,
Subpart C, under normal conditions, abnorma) conditions, and accident
scenarios. The staff will evaluate the applicant's principa) design cri-
teria as discussed in the following sections.

4.3.1 Wwater Infiltration

The applicant's principal design criteria to minimize water infiltration are
acceptable 1f they support the design-related portions of the infiltration
analysis reviewed under SRP 6.1.2 and are consistent with the information
reviewed under SRPs 3.1, 3.3.1, 4.3, and 5.1.2 regarding minimization of
water infiltration,

At a minimum, the principal design criteria should (1) be clearly stated,

(¢) be consistent with the design feature description reviewed under SRP 3.1,
(3) be presented for the design of all site subsurface drainage systems and
disposal unit covers, and (4) identify the fraction of precipitation allowed
to infiltrate.

v &llowable fraction of infiltration to be used in design should be
epressed 1n terms of (1) severe snowmelt conditions, where applicable, or
the 10-year, 24-hour rainfall with high antecedent moisture conditions for
the normal hydrologic event and (2) the worst condition resulting from snow-
meit or the PMP as an abnorma) design-basis event. Analyses of increased
infiltration resulting from cracking of the cover surface and accidents are
not required, but possible changes in infiltration rates through covers from
unanticipated degradation should be igentified. The description of remedial
measures (maintenance, regrading, etc.) to be performed in the event of
increased infiitration should be provided tc demonstrate that the intended
function of this design feature will be maintained.

Principal design criteria for directing and controlling ontite precipitation
or seasonally perched groundwater away from disposal units should identify the
flow rates and groundwater levels that subsurface drainage systems are
expected to handle. These flow rates or groundwater levels at a minimum
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—

At a minimum, 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 from
design and (2) the effects of design-basis abnormal events on closure and
potentie) active maintenance requirements. Analyses of the effect of acci~
dents afie~ site closure are not required.

4.3.7 Long-Term Maintenance

Principa) design criteria related to avoiding the need for long-term mainte-
nance are acceptable if they are consistent with the information and support
the analyses reviewed under SRPs §.1.2, 6.3.1, and 6.3.2.

At & minimum, the principa) design criteria should (1) be clearly stated and
(2) be consistent with the description of the design feature reviewed under
SRP 3.1,

Principa) design criteria should identify and discuss the provisions to be
incorporated that will permit the need for long-term maintenance to be avoided
by addressing (1) anticipated material durability, (2) anticipated erosiona)
effects, (3) the effects of anticipated drainage system degradation,

(4) anticipated monitoring system degracdation, and (5) the potential effects
of design-basis abnorma) events on long-term maintenance requirements. Anal-
yses of the effects of accidents on long-term maintenance are not required.

4.3.8 Inadvertent Intruder Barrier

Principal design criteria related to inadvertent intruder barriers are accept-
able if they are consistent with the information and support the analyses
reviewed under SRPs 3.3.1, 4.3, and 6.2.

At a minimum, 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 desipn criteria for inadvertent intruder barriers should identify
the potential range of degradation rates for markers, engineered barriers, and
the materials separating the stable and unstable wastes. Analyses of acciden~
tal effects on intruder barriers may be required at sites wnere the top of
Class C wastes is placed at depths less than 5 meters below the top surface

of the disposal unit cover.

4.3.9 Occupational Exposure
Principal design criteria related to occupational exposure are acceptable if

they are consistent with the information and support the analyses reviewed
under SRPs 4.1, 4.2, 6.1, 7.1, and 7.3.
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(7) 10 CFR 61.52, "Land Disposa) Facility Operation and Disposal Site .
Closure," (8)(2) through (a)(11), which present the minimum technica)
requirements for disposal facility operation and closure

4.2 Regulatory Guidance

Guidance on structural design criteria are provided in NUREG/CR-5041, Volumes 1
and 2, Sections 2.1 and 2.2

4.3 Regulatory Evaluation Criteria

Rogulator{ evaluation criteria pertaining to the areas of review in Section 2
of this SRP are given in the following sections.

4.3.1 Loads and Load Combinations

The information on loads and load combinations is acceptable 1f the loads and
load combinations were conservatively established and are generally consistent
with the General Design Criteria and Specific Design Review Criteria in Sec~
tions 2.1.1, 2.1.2.3, and 2.2, 2.3 of NUREG/CR-5041. The staff will use as the
basis for acceptance the allowable 1imit, U, identified in Section 3.2.1 of
this SRP for the load combinations in the design of concrete structures. For
the design of steel members, the staff will use the allowable 1imit, §, as the
basis for acceptance.

4.3.2 Applicable Codes, Standards and Regulatory Guidance

The staff wil)l compare the codes, standards and specifications used by the
applicant in the structura)l design with the codes, standards, and regulatory
guidance document listed in Section 3.2.2 of this SRP. Conservative and
proper interpretation and use of the listed codes and standards are accept-
able. The applicant should describe any deviations from the listed codes and
standards and justify the bases for their adoption, The staff will indentify
inadequately justified deviations as unacceptable and provide the reasons for
this determination to the applicant.

4.3.3 Design and Analytical Procedures

The information on the design and analysis of structures and structural sys-
tems and components is acceptable if the design, analytical method used and
described by the applicant, and the results are conservative and representative
of ?ood engineering practice and are generally consistent with the General
Design Criteria and Specific Design Review Criteria in Sections 2.2.1 and 2.2.2
of NUREG/CR-5041.

4.3.4 Principal Design Criteria

The information on the principal design criteria 1s scceptable if the criteria
meet the intent of the General Design Criteria in Section 2.2.1 of NUREG/CR-5041
and if they are clearly identified and demonstrated to result in long-term safe
isolation of the disposed waste and to eliminate to the extent practicable the
need for continuing active maintenance after site closure,
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Criteria that are ?oner|1ly consistent with the codes, standards, and regulatory
guidance document 1isted in Section 3.2.2 of this SRP would be found acceptable.

4.3.5 Impacts of Site Fu tors

The information on the impacts of site factors is acceptable if the applicant
has ¢learly defined and assessed the potential impacts and has shown that the
site factors will not have any adverse effects on the proposed design and oper-
atiog agntgo BGV and EMCE in meeting the performance objectives in Subpart C

of 10 C 1.

5. EVALUATION FINDINGS

5.1 Introduction

The staff's review should vorif{ 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, On the basis of this information,
the staff should be able to conclude that this evaluation is complete. The
staff can document 1ts review as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the structura) design aspects for the below-ground

vault [or earth mounded concrete bunker] for [name of facility] according to
Standard Review Plan 3.2A. The objectives of the review were to ensure that
(1) the loads and load combinations imposed on the engineered structure in the
design were conservative and were consistent with established criteria; (2) the
codes and standards used in the design were picperly interpreted and any devia-
tion including justification for fts acceptance was adequately documented; (3)
the design and analytical procedures that were followed arv reasonable and re-
presentative of good engineering practice; (4) the principal design criteria
established by the applicant provide reasonable assurance of safe long-term
isolation of the disposed waste and elimination to the extent practicable of
the need for active maintenan-» after site closure; and (5) the impact from
site factors such as geologic .eismic, hydrologic, and geotechnical features
were properly assessed and the site factors did not have any adverse eff .:ts

on the design and operation of the engineered siructures.

The staff concludes that the objectives of the review have .een met.

On the basis of its review, the staff concludes that the information provided
by the applicant gives reasonable assurance that the BGV [or EMCB) is properly
designed, will be acceptably constructed, and will satisfy the applicable por-
tions of 10 CFR 61.12(b) through (e), 10 CFR 61.13(b), 10 CFR 61,23(b) through
(f), 10 CFR 61.41 through 61.44, 10 CFR 61.51(a) and 10 CFR 61.52(a)(2)
through (a)(11).

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for an engineered structure at a low-level radicactive waste disposal
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Most of the discussions in the preceding sections address the construction of
4 below-ground vault and related construttion activities (e.g., fill placement
around the vault), Information on the placement of waste containers above the
vaults in the tumulus portion of the EMCB is not discussed. The staff antici-
pates, however, thut an applicant proposing to construct an EMCB would provide
in the SAR the information on the tumulus portion that is now identified in
other SRPs. For example, the informatisn needed with regard to waste emplace-
ment, fi1ling of void spaces, placement of fi.] adjacent to waste packages,
waste covering, disposal unit closure and stabilization and buffer zone pro-
visions for the tumulus portion of an EMCB would be similar to those described
in SPRs 3.3.1 and 4.3, Therefore, these information requirements are not
discussed herein for an EMCB.

3.3 Requests for Additional Information

On the basis of its review, the staff may request that the applicant supply
additiona) information or modify the submitta) to meet the acceptance criteria
in Section 4 of this SkP.

4.  ACCEPTANCE CRITERIA

4.1 Regulatory Requirements

The regulations applicable to the areas of review of thiy SRP are

(1) 10 CFR 61.12, "Specific Technical Information," 7e) and (f), which require
a description of the codes and standards the applicant has applied to the
design and will apply to the construction of the land disposal facility
and a description of the construction of the dizposal facility, which
should include, as a minimum, the methods of construction of disposal
units and of waste emplacement and the methods to control surface water
and groundwater access to the wastes

(2) 10 CFR 61.12(j) as it relates to the description of the quality control
program for the design and construction of the disposal facility

(3) 10 CFR 61.43, "Protecticn of Individuals During Operations," which re-
quires that operations at the land disposal facility be conducted in
compliance with the standards for radiation protection in 12 CFR 20 and
that every reasonable effort be made to maintain radiation exposures as
low as is reasonably achievable

(4) 10 CFR 61.51, "Disposa)l Site Design for Land Disposal," (a)(2), which re-
gquires tha* the disposal site design and operation be compatible with the
disposal site closure and stabilization p'an and lead to disposal site
closure that will provide reasonable assurunce that the performance objec-
tives of Subpart C of 10 CFR 61 wiil be met
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(5) 10 CFR 61.52, “Land Disposal Facility Operation and Disposal Site Clo-
sure," (a)(4), which requires that wastes be emplaced in a manner that
will maintain package integrity during emplacement, minimize the void
spaces between packages, and permit the void spaces to be filled

(6) 10 CFR 61.52(a)(5), which requires that void spaces between waste packages
be filled with earth or other materia) to reduce subsidence within the
fill

(7) 10 CFR 61.52(a)(6), which regquires Lhat weste be placed and covered in a
manner that will 1imit the radiation dose rate at the surface of the cover
to levels that, at a minimum, will permit the licensee to comply with all
provisions of 10 CFR 20,105 at the time the license is transferred pur-
suant to 10 CFR 61,30

4.2 Regulatory Guidance

Guidance on the construction and operation of a BGY or EMCB are provided in
NUREG/CR-5041, Seclions 2.3 and 2.4, Many usefu), comprehensive, and accept~
able industrial standards related to construction materials and methods are
fdentified in NUREG/CR-5041. An applicant ray choose to significantly reduce
the extent of information to be submitted in an SAR by providing a commitment
to comply with certain accepted standards. In cases where commitments to
standards are given, the applicant should identify the specific chapters or
sections of the standard that will be fully complied with and identify where
deviations are tc be made along with the bases for accepting the substitute
procedures,

4.3 Regulatory Evaluation Criteria

Regulatory evaluation criteria pertaining to the areas of review in Section 2
of this SRP are given in the following sections.

4.3.1 Construction Materials Quality and Durability

The information on the quality and durability of construction materials is
acceptable if the materials to be used in construction are generally

consistent with the General Design Criteria and Specific Design Review Criteria
in Sections 2.3.2 and 2.3.3 of NUREG/CR-5041. The staff will evaluate alterna~
tive construction materials proposed by &n applicant on a case-by-case basis to
determine if the supporting test results and data demonstrate that the quality
and durability characteristics ensure that the material will be able to resist
the adverse forces identified in Section 3.2.1 of this SRP. Materials that are
proposed without sufficient supporting data are unacceptable, and the staff will
provide the reasons for this determination to the applicant.

4.3.2 Construction Methods and Disposa) Operations
The information on construction methods and disposal operations is acceptable

if it refiects an organized and logical plan of activities for BGV or EMCB con-
struction and operation and is generally consistent with the General Design
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Specific Design Review Criteria in Sectiens 2.4.1 and 2.4.2 of NUREG/CR-504]1
Deviations frow the corgtryuction methods and operational procedures described
in Section 3.2.2 of this SRP are anticipated to allow the greatest flexibility
to the constructor of the engineered structures. However, the applicant should
tdentify those deviatiuns in the license application to permit staff review and
evaluation and verification that regulatory requirements will be met.

§.  EVALUATION 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. On the basis of
this information, the staff should be able to conclude that this evaluation
is complete. The staff can document 1ts review as follows.

5.2 Sample Evalustion Findings

The staff has evaluated the qua)ity and durability of the construction mate-
rials and the construction methods and disposal operations for the below-ground
vault [or earth=mounded concrete bunker] for [name of facility] according to
Standary Review Plan 3 3A,

The app)icant has adequately described the construction materials to be used
with supporting test data and inservice pevfeomance records to permit the stafft
10 conclude that the engineered structures will acceptably perform for the long
term 1n the waste disposal environment that is expected to exist,

The applicant's description of the major construction methods and operational
procedurss to be followed reflects an organized and logical plan of activities
that should result in the safe construction and operatior of the BGV [or EMCB)
and tulfiliment of the pertinent regulatory requirements. The staft plans a
site visit during the initial construction and operation activities to verify
the satisfactory implementation of the applicant's methods and procedures.

On the basis of the findings, the staff concludes that the construction mate-
rials proposed for construction and the construction methods and operational
procedures to be followed by the applicant are acceptable and there i1s reason*
able assurance that the applicable regulatory requirements of 10 CFR 61.12(e),
(f), and (j), 10 CFR 61.43, 10 CFR 61.51(a)(2), and 10 CFR 61.52(a)(4) through
(a)(6) will be met.

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for an engineered structure at a low-level radioactive wasce disposal facility.
In addition, it may be used as guidance by applicants and licensees regarding
the NRC's plans for performing sucti a technical review.

L5
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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

Code of Federal Regu'ations, “itle 10, "Energy," U.S. Government Printing
0ffice, Washington, DC, revised annually.

U.S5. Nuciear Regulatory Commission, NUREG-1199, "Standard format and Content of
a License Application for & Low-Leve) Radioactive waste Disposal Facility,"
Rev, 1, January 1988,

“=+  NUREG/CR-504 . "Reccmmendations to the NRC for Review Critei a for Alter-
native Methods of Low 'evel Radioactive Waste Disposal,” Vols. 1 and 2, R. H.
Denson, R. 0. Bennett, n» M. Wamsley, D. L. Bean, D. L. Afnsworth, U.5. Arm
Engineer Waterways Experiment Station, November 1987 (Vol, 1) and Junuary 1%88

(vol, 2).
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procedures for backfilling existing wells or open boreholes. The applicant's
description of the site preparation procedures should be c’osely coordinated
and referenced with the appropriate engineering drawings and construction
specifications.

3.2.2 Contra) and Diversion of Water

The staff will review the applicant’'s plans for controlling surface water and
groundwater in the proposed excavations and fill areas. Where appropriate,
the applicant should discuss the methods used in constructing contro! and di-
version features (temporary or permanent dikes, diveriion ditches, etc.) and
the time schedule for completing this work. The staff review will consider
the requirements for water control both during the construction stage of in-
divioua) disposal units, as fdentified in the applicant's planned construction
sequence, and at the time of site closure.

3.2.3 Construction of Disposal Units

The staff will review the applicant's description of the construction methods
for individual disposal units and the seguence for closure of these units.

The description should cover construction operations up to¢ the actual place-
ment of waste into the individua) disposal unit and should include informa-
tion on (1) excavations (types of soil and rock materials to be removed,
1imits, slopes, and depths or bottom elevations shown in plan and sectiona!
views; requirements on final surface preparation, including identification of
any unsuitable materials, and on excavated surfaces where concrete 1s to be
placed; disposition of excavated materials); 72) fil] areas (limits, slopes,
and heights or top elev2*ions; requirements on surfaces that will receive
fi11, such as no placement over frozen ground and scarifying to promote bond-
ing and proof rolling; types of fil]l materials; requirements for spreading and
moisture conditioning of fill layers, removal of oversize particles, and field
procedures to obtain the required degree of compaction); (3) preplacement
detafls for directing and controlling precipitation and surface water runoff
in axcavations (thickness of permeable base layer, slopes for drainage, sump
locations, etc.); and (4) quality control testing (e.g., testing to determine
field density, fi1) moisture, laboratory compaction, gradation, and plastic-
ity), including identification of test standard and testing frequency.

3.2.4 Concrete and Stee! Construction

The staff wil) evaluate the applicant's information on dispcsal facility con-
struction that involves the use of concrete and structural stee)l materials.
For concrete, this information should include the design, man.:facture, mixing,
reinforcement, forming, transporting, placing, finishing, and curing of con-
crete. Ffor structural steel, this information should include the design,
fabrication, and erection of buildinns and components.

3.2.5 Backfilling

The staff will review the information on backfilling, which should address
the technical reguirements for emplacement of the waste packages in the land
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4.3.1 Construction Methods and Procedures

The staff wil)l review the information on the censtruction methods and proce-
dures for site preparation, control and diversion of water, construction of
dispos:' units, concrete and steel constructian, backfilling, and closure to
establ,. .hat sufficient information is provided and is acceptable and to
ascertain that the applicant's construction methods and procedures are congis-
tent with the relevant acceptance criteria in the following SRPs:

(1) 3.1, "Principal Design Features"

(2) 3.2, "Design Considerations for Wormal and Abnormal/Accident Conditiorne”
(3) 3.4.1, "Utility Systems”

(4) 3.4.2, "Auxiliary Fac’lities"

(5) 3.4.3, "Fire Protection System"

(6) 4.3, "waste Disposal Operations”

(7) 5.1, "Site Stabilization"

(8) 6.2, "Intruder Protection"

(9) 6.3, "Long~Term Stability"

4.3 2 Applicable Codes, Standards, and Specifications

The staff will review the information on the design and construction codes,
standards, and specifications that were applied in the desiyn and that will
be applied in the construction of the disposal facility and will ensure that
appropriate codes or standards are used. The following codes and standards
on concrete and structural stee) materials are acceptable to the NRC staff:

(1) American Concrete Institute, ACI 349, "Code Requirements for Nuclear
Safety-Related Concrete Structures," 1980

{(2) American institute of Steel Corstruction, “Specification for Design,
Fabri ‘tion, and Erection of Structural Steel for Buildings," eighth
editi 1981

(3) American National Standards Institute, ANSI N45.2.5, "Suppiementary
Quality Assurance Requirements jor Installation, Inspection and Testing
of Structural Concrete and Structural Steel Ouring the Constructien
Phase of Nuclear Power Plants, ' 1974

(4) State and local building, electrical, and fire codes
4.3.3 Construction Materials and Quality Assurance

The staff will review the information on the materials that will be used in
the construction of the disposal facility. The major materials of construc~
tion include the excavation and fill matecials, the conc” .te and grouting
ingredients, reinforcing bars, and structural steel. 1If any material not used
previously in NkC=licensed facilities is proposed, the applicant should pro-
vide sufficient testing and user data to establish the acceptability of the
material. The staff also will evaluate the applicant's quality control proce-
dures and construction technigues to ensure that there will be no degradation
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of the construction quality that might affect the stability and structural
integrity of the disposal facility.

4.3.4 Site Plans, Engineering Drawings, and Contruction Specifications

The staff will review the completeness and adequacy of the site plans and
engineering drawings for conveying the design features. The engineering
drawings should show dimensions, sections, and relative locations of the
various facilities within the disposal site boundary. A%} ,lans and drawings
should be drawn to a scale large enough to convey the design information ade-
quately and should be signed by a licensed engineer. As-built condition
should ultimately be documented by the applicant as a permanent record for the
constructed disposal facility., Construction specifications should be com-
patible and conristent with the design and operation requirements, The con=
tents and proceaures specified in the specifications should conform to the
applicable industry codes and standards.

5.  EVALUATION 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. On the basis of
this information, the staff should be able to conclude that this evaluation
is complete. The staff can document its review as follows.

5.2 Sampie Evaluation Findings

The staff has reviewed the construction methods and features for the [name of
facility] low-level waste disposal facility according to Standard Review Plan
(SRP) 3.3.1 to nsure that the construction methods used by the applicant will
result in the long-term stability of the disposal site and that the required
construction procedures and methods wii)l ensure that the construction of the
waste disposal facility will meet 10 C R 61.41, 61.42, 61.43, and 61.44,

The construction procedures and methods that will be used by the applicant are
applicable to the construction features of the disposal site and are related
to site preparation, control and diversion of water, construction of disposal
units, concrete and steel construction, backfilling, and disposal unit clo-
sure. The procedures and methods to be used will ensure that the functional
requirements of the principal design features will be met.

The site plans have clearly shown the site boundary, restricted zone, security
area, buffer zone, operational area, and general layout of the disposal facil-
ity. The engineering drawings have provided the necessary information for the
construction of the waste disposal facility at [name of site]. Construction
specifications provided by the applicant are based on the function and design
requirements of the land disposal facility. Compliance with the construction,
drawings, and specifications will provide assurance that the land disposal
facility will be properly constructed and will perform its intended s~fety
function,
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4.  ACCEPTANCE CRITERIA

4.1 Regulatory Reguirements

The regulations applicable to the areas of review of this SRP are

(1) 10 CHR 61.12, "Specific Technical Infermation," (e), as it relates to the
codes and standards that the applicant has applied to the design and that
will apply to the construction of the disposa! facility

(2) 10 CFR 61.12(f), as it relates to the description of the construction and
operation of the disposal facility, which should include as a minimum,
the methods of construction and the equipment to be used for the coi-
struction and operation of the disposal units and for waste emplacerent

(3) 10 CFR 61.12(j), as it relates to the description of the guality coniral
program for the design, construction, and operation of the disposal
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