Department of Energy
Washington, DC 20585

NOV 3 0 1987

Mr. John Linehan, Section Leader
Projects Section

Operationg Branch

Division of High Level Waste Management
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Linehan:
Enclosed is information requested by your staff, namely:

- a list of study Plans for the three projects and
tentative dates of availability

- the Study Plan Checklist dated 5/87

- the DOE-HQ Review Procedure for Study Plans dated
April 11, 1987

- revision 1 of the Annotated Outline for Site
Characterization Plans (OGR/B-5), April 1987

The list of Study Plans with the tentative schedule for issuance
is only a best estimate at this time and the schedules could
change significantly. In the attached list, the NNWSI Study

Plans (pages N-l1l to N-10) are identified by SCP section and the
list includes details of the activites that are part of each Study
Plan. The BWIP Study Plans (pages B-1l to B-4) are arranged by’
subject; they have identification numbers SD-BWI-xxx (YY), where
xxx is the study number and yy is the estimated number of pages.
The SRPO Study Plans (pages S-1 to S-4) are listed in the approxi-
mate sequential order that they will be released but the SRPO list
is more uncertain than the others-- both the release dates and
titles are likely to change. '

The Study Plan Checklist will be used by the OGR staff to
initiate the review of Study Plans when they are received from
the Project Offices.
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The Review Procedure for Study Plans is intended to provide
guidance rather than be rigid. For example, the time-frames
are flexible and complex Study Plans are expected to require
a review and comment resolution period that is longer than
given in the procedure. Additionally, the OGR review process
is intended to identify substantive concerns and not to focus
on minor, editorial-type comments. Thus, the OGR effort will
be adjusted to an appropriate level of intensity for the
individual study Plans.

The Annotated Outline document (OGR/B-5) has been revised to

incorporate editorial changes and correct inconsistencies in the

earlier version that your staff reviewed.

If you have any question on these documents, please call me at
586-5003.

Sincerely,

(Yoeeel P

Owen O. Thompson,

Licensing Project Manager

Office of Civilian Radioactive
Waste Management

Encl.: As stated
cc: (w/o OGR/B-5)

J. Knight, RW-24
R. Stein, RW=-23
J. Bresee, RW=-22
J. Antonnen, BWIP
C. Gertz, WMPO
J. Neff, SRPO
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NNWSI STUDY PLANS [SCP_SECTION: TITLE; ACTIVITIES)

8.3.1.2.1.9

8.3.1.2.1.2

6.3.1.2.1.3

8.3.1.2.1.4

8.3.1.2.21

8.3.1.2.2.2

8.3.1.2.2.3

8.3.1.2.2.4

8.3.1.2.2.5

8.3.1.2.2.6

8.3.1.2.2.7

8.3.1.2.2.8

8.3.1.2.2.9

Characlerizotion of the Meteorclogy for Regionacl Hydrology

8.3.1.2.1.1.1

Chatectetizction

8.3:1.2.4.3.1

------

Precipitation and Meteorological Monitoring

of Runoff ond Streomflow
Surtface-Water Runoff Monitorin
Yeanaport of Debris by Severe Runoff

of the chionol Ground Woter Flow Systea

Assessment of the Regionol Mydrogeologic Data Meeds in
the Soturcled Zone

Regional Polentionetric Level Studies

Forlymile Wosh Recharge Study

Evapotronspirotion Studies

Regionol Hydrochemicc) Tests and Anolyses

egional Hydrologic System Synthesis and Modeling
3 RERRN

8

8

8

R

8
8.3.1.2.1.4.2
8.3.1.2.1.4.3
e
C
8
8
8

Nﬂi

Conceptualization of Regional Hydrologic Flow Wodels
Subregional Two-Dimensional Areal Hydrologic Modeling
Subre lonol Two-Dimensional Cross-Seclion Hydrologic
Mode)

Reglonc? Threo-Dinensional Hydrologic Modeling

of Unsaturated Zone Infiltration

Characlerizatlion of Hydrolegic Properties o' Surticiol
Material

Evaluction of Naturc! Infiltrotion

Evaluation of Artiticial Infiltrotion

ont Tracer Veste using Chloride & Chlerlue-ss Measurements
tion ot Yucce Mountoin

Chloride & Chicorine-36 Mecsurenents ol Iafiltrclion ot
Yucca Mounlgin

Characterizotion of Percololion in the Unsoturotled Zone - Surface

Based Stud
8.3.1.2.2.3.
8.3.1.2.2.3.2
8.35.1.2.2.3.3

Motreix Hydrologlc Properties Testing
Site Vartical Borehole Studies
Sotiterio Conyon Horizontal Borehole Study

Characlerizotion of Yucca Mountain Percolotion in the Unsaturated

Zons - Explorotor

y Shatft Fociltity Investigations

8.3.1.2.2.4.0 intoct-Fracture Test in the Explorctory Shaft Focility
6.3.4.2.2.4.2 Infiltration Vest in the Explorotory Shaft Facllitly
8.3.1.2.2.4.3 gult;f:rnnnbillly Testl in the Exploralory ‘Shaft
ac
8.3.1.2.2.4.¢4 Radial Lorcholc Tests in the Euglovoloty Shati Focilily
8.3.1.2.2.4.8% glc?:?:ion Eftects Test in the Exploratory . Shaft
oc

8.3.1.2.2.4.6 Calico Llllc Test in the Explorolory Shaft Facility
0.3.1.2.2.4.7 Perched Water Test in the Exploratory Shoft Facitity
8.3.1.2.2.4.8 Hydrochemistry Tests in the Explorotory Shofl Facitity
Oiffusion Tests in the Explorotory Shatt Facllity
8.3.1.2.2.8.1 Description of Diffusion Tests
Cboroclorltollon of Flux Within the Paintbrush Nonwslded Unit
6.3.1.2.2.6.10 Plon to Characlerize Flux Wilhin the Paointbrush

Nonwelded Unit in the Vicinily of the Ghost Dance Foult
Choroclerizotion of Goseous-Phose Movemenl in the Unsoluroted Zons
8.3.1.2.2.7.% Gos-Phose Circulation Study
Hydrochenicol Charocterizotion of the Unsaluroled Zone
6.3.1.2.2.8.1 Gaseous-Phase Chemicol Invesligotions
8.35.1.2.2.6.2 Aqueous-Phose Chemical Investigations
Unsoturated Zone Flow ond Yronsport Nodptln?
8.3.1.2.2.9.1 Preliminary Numericot Modeling of the Site

Hydrogeologic System
8.3.1.2.2.9.2 Simulatian of lho Natural Hydro oolo ic Systen
8.3.1.2.2.9.3 nolysis

Stochostic Modeling ond Uncertaint

N-1

1)|22)87

Tent. DATE
12/87

1/88

2/88

1/82

3/88

11/87

4/88

11,87

12789
5/88

7/88

12/88



NNWST

TUDY PLANS [SCP SECTION;

TITLE: ACTIVITIES]

€ 3.1.2.2.12 Unscturacled Zonc System Anclysis ond Integration

6.3.4.2.3.¢

8.3.4.2.3.2

8.3.1.2.3.3

8.3.1.3.1.1
0.3.1.3.2.%

8.3.4.3.2.2

8.3.1.3.3.%
8.3.1.3.3.2

8.3.1.3.3.3
8.3.1.3.4.¢

8.3.1.3.4.2
8.3.1.3.4.3

8.3.1.2.2.10

.2.3.1.

£

NN RN
Wil et
- - s
BN AUBLUN

Charocterization

8.3.1.2.3.2.1

Conceptuclization of the Unsoturcted Zone Hydrologic
Flow System

Nuncrlcol Simulation of the Concepls

Systen Integration: Definition of Flow Palhs ond
Calculation of Fluxes and Velocilies Within the
Unsaturated Zone

of the Site Saturoled Zone Ground Woler Flow System
Solitario Conyon Faull Study in the Saoturated Zone
Site Potenliomelric Level! Evaluation
Analysis of Previously Completed Hydraulic~Stress Tests
Mulliple-Well Interference Testin
Tesling of the C-Hole Sites with Conservalive Trocers
g::l Testing with Conservative Trocers Throughout the

.
Testing ol the C-Hole Sites with Reaclive Traocers
Well talllng with Reactive Tracers throughoul the Site

of the Site Saturated Zone Hydrochemistry

an:e:naon! of Site Hydrochemico) Doto Avolloblli!y ond
seds

Hydrochemical Characlerizotlion of Water in the Upper

Part of the Saturated Zone ot the Site l

aled’ go?e Hydrologic System Synthesis ond Modelin

Concepluolizaotion of Saluroted Zone f?ov Models Within
the Boundaries of the Accessible Environment
Development of Fracture Network Model

Description of Flow Paths, Fluxes, ond Velocities
Within the Soturcoted Zone tc the Accessiblie Environment

Cround-Woter Chemistry Mode!

Three-Dimensionol Mineral Distributions at Yucca Mountgin

8.3.1.3.2.1.1
8.3.1.3.2.4.2

8.3.1.3.2.1.3

0.3.1.3.2.2.2
8.3.1.3.2.2.2.1

Petrologic Stratigroph
Mineral Distributions

Accessible Environment
Frocture Minerclogy

of the Yopopoh Spring Member
etween the Host Rock and the

ologle and Geochemical Allercolion of Yucca Mountain

History of Mineralogic and Geochemical Alteration of
Yucca Mountain

Smectite, Zeclite, Mongoness Minerals, and Glaoss
Dehydration & Tronsformation

Long-Term Haolln? Expériments in Unsaturated lo
Soluroted Condition

Nolural Anclog of Hydrothermol Systems in Tuff

Kinstics ond Thermodynomics of Minercl Evolutlion

6.3.1.3.3.2.1
8.5.1.3.3.2.2
6.3.1.3.3.2.3

Kinetic Studies of Zeclite ond Reloted Fromework
Siticates (3)

Determination of End-Number Fres Energies for
Clintoptiltolite, Heulondite, Aldbitle, ond Anclcime
Solid Solution Description of Clinoptilolite,
Heulonditle, ond Anclcime

Concepluol Model of Minerol Evolution
Bolch Sorpllon Studies

8.3.1.3.4.1.
8.3.1.3.4.1.2
8.3.1.3.4.1.3

8.3.1.3.4.1.¢
6.3.1.3.4.1.5

Botch Sorption Mecsurements oa a Function of Solld
Phose Composition (5)

Sorplion as @ Function of Sorbing Element
Concentrations (lnolharn:) (2)

Sorption os o Function of Ground Water Composition (3)
Sorption on Particulotes ond Colloids ‘

Stotistical Anclysis of Sorption Dato (5

Blological Sorplion and Tronsport

Oevelopnent of Sorption Models (lsotheras)

N-2

Tent. DATE

2/89

8/88

3/89

4/89

TBD

12/87

12/87

"1/88

1/88

1/88

1/88
12/87



NNWSI STUDY PLANS [SCP SECTION: TITLE; ACTIVITIES) Tent. DATE

8.3.1.3.5.% Dissotved Speclies Concentralion Limils :
8.3.1.3.5.1.1 Solubilily Measurements 12/87

6.3.1.3.5.1.2 Speciation Measurements

0.3.1.3.5.1.3 Solubility Modeding .
3
6.3.1.3.5.2 Colloid Behavior ! 12/87
6.3.1.3.5.2.1% Colloid Formalion Characlerization ond Stability
8.3.1.3.5.2.2 Collold Modeling
6.3.1.3.6.1  Dynomic Transportl Coluan Experiments '
6.3.1.3.6.1.1  Crushed Tulf Column Experiments (5) 1/88
6.3.1.3.6.1.2 Mass Tronafer Kinetice (3
6.3.1.3.6.1.3 Unsaturated Tuft Columns (2)
8.3.1.3.6.1.¢ Froctured Tull Column Studies (5)
8.3.4.3.6.1.5 Fillrotion (3)
8.3.1.3.6.2 Diflusion
8.3.1.3.6.2.1 gbl:&o ef Radionuclides on Rock Beokers in ¢ Saturated 1/88
ysten
86.3.1.3.6.2.2 Diftusion Through o Saturated Juff Slad
6.3.1.3.6.2.3 Diffusion in on Unsaturated Tuff Block
8.3.1.3.7.¢ Retardation Sensitivity Anclysis .
8.3.1.3.7.1.1 ?nalyslc'ol Physical/Chenicol Processes Affecling 1/88
ronspor

8.3.1.3.7.1.2 Geochenlcol fGeophysical Model of Yucca Mountain and
Integroted Ceochemicol Transport Calculatlions
6.3.1.3.7.0..3 Transporl Models ond Raloted Support

TBD
8.3.1.3.7.2 Demonstrotion of Applicability of Leboralory Dale to Repository
Tronsport Colculations
6.3.1.3.8.1 Caseous Rodionuclids Tronsport Calculations ond Measurements * TBD
8.3.1.3.8.0.1 Physical Transport Mechanisms and Rotes—Retardation
Mechonisms ond Tronsport with Retardotion
8.3.1.38.1.2 Gas Teansport Meosurements
8.3.1.4.2.1 Characterizotion of the Verlical ond Lotercl Distribution of
Strotigrophic Units Within the Site Ares
8.3.1.4.2.1.1 Surface ond Subsurface Stroligraphic Studies of the 7/88
Host Rock and Surrounding Units
8.3.1.4.2.4.2 Surfoce-Based Ceophysical Surveys
6.3.1.4.2.1.3 Borehole Geoph;sicul Surveys
8.3.1.4.2.0.4 Pelrophysical Properties Testing
8.3.0.4.2.1.5 Magnetic Properlies ond Straoligraphic Correlations
6.3.1.4.2.2 ' Charoclerizolion of the Stucturcl Feotures Within the Site Area
8.3.1.4.2.2.1 Geologic Mapping of Zonal Fectures in the Paintbrush
Tufl ot o Scale of 1:12,800 10/88
8.3.1.4.2.2.2 Surface-Fracture Network Studies
8.3.1.4.2.2.3 Borehole Evalualion of Foulls ond Froctures
- 8.3.1.4.2.2.4 Geologic Mapping of the Explorotory Shaft and Drifls -
8.3.1.4.2.2.5 Seismic Tomography and Vertical Seisnic Profiling
8.3.1.4.2.3 Three-Dimensionc! Ceologic Model
6.3.14.4.2.3.% Development of o Threo-Dimonsional Geotogic WModel of 10/89

the Site Areo

8.3.1.4.3.% Systenotic Acquisition of Site-Specitic Subsurface Informolion
8.3.1.4.3.1.9 Systematic drilling progrom . TBD

0.3.1.4.3.2 ' Three-Dimensiono! Rock Choracteristics Models 2/89
8.3.1.4.3.2.1 Development of Three-Dimengsionol Models of Rock
Charactleristics ot the Repository Site

8.3.1.8.1.1 Charocterization of Modern Regional Climate 8/88
28.3.1.5.1.1.0 Synoptic Characterizotion of Regional Climate /



NNWST STUDY PLANS [SCP SECTION: TITLE; ACTIVITIES)

8.3.9.5.1.2

.83.1.51.4

8.3.1.5.0.8

8.3.1.5.1.6

8.3.1.5.2.1

8.3.1.5.2.2

8.3.0.6 1.¢

8 3.4.6.2.9

8.3.1.6.3.¢

8.3.1.6.4.1

8.3.1.8.4.¢

Paoleoclimote Sludg: Loke, Ployas, Morsh Deposits
8.3.1.5.1.2.1 cleontologic Anclyses
. . .2 Anclysis of the Stratigraphy-Sedimentology of Marsh,

8.3.1.5.1.2
Locustrine, ond Playa Deposits
8.3.1.5.1.2.3 Geochemical Analyses of Laoke, Morsh, ond Playa Deposits
8.3.1.5.1.2.4 Chronologic Analyses of Lake, Playc, ond Marsh Deposits
Climctic Implications of Terrestrial Palececology
80.3.1.5.1.3.1 Anclysis of Pack Rat Middens
0.3.1.5.1.3.2 Anclysis of Polien Somples
8.3.1.5.1.3.3 Deteraination of Vegetatien-Climote Retotionships
ano:y:is ol the Pglecenvirommenta! History of the Yucco Mountain
egion
B.x.t.s.l.G.t :od:llnq of Soil Properlies in the Yucca Mountain
egion
6.3.1.5.1.4.2 So?l Mcisture Analog Study
6.3.1.5.1.4.3 Surlicial Deposits Mapping of the Yucco Mountain Arec
8.3.1.5.1.4.4 Eolicn History of the Yucco Mountcin Region
Poleoc! imale-Palecenvironment Synthesis
8.3.1.5.1.5. Paleoclimate-Palecenvironment Sythesis
Characterization of the Future Regional Climale ond Environments
6.3.1.5.1.6.1 Global Climote Modllin?
8.3.1.5.1.6.2 Regional Climote Modeling
6.3.1.5.1.6.3 Linked Global-Regional Climatle Modeling
8.3.1.5.1.6.4 Empirical Climate Modeling
Characterizaotion of the Quaternary Regional Hydrology
8.3.1.5.2.1.% Regiono! Poteoflood Evaluation
8.3.1.5.2.1.2 Quoternary Unsolurated Zone Hydrochemical Anclysis
8.3.1.6.2.1.3 €vafuotion of Past Discharge Arecs
8.3.4.5.2.1.4 Anclog Rechorge Studies
8.3.1.5.2.4.% Studies of Caolcile and Opoline Silica Vein Deposits

Charaoclerizotion of the Future Regional Hydrology Due to Climote

6.3.1.5.2.2.1 Snclyuio of Future Surfoce Hydrology due to Climate
hanges
8.3.4.5.2.2.2 Angiysis of Future Unsolurated Zone Hydrology due to

Climate Changes * .

8.5.9.5.2.2.3 Synthesis of the Effecls of Possible Fulure Recharge
Oue to Climale Chaonges on Hydrologic Characleristics of
the Yucco Mountoin Soluroted Zone )

Disteidbution and Characteristics of Present ond Post Erosion

8.3.1.6.1.1.1 Development of GCeomorphic Mop of Yucce Mountain

8.3.4.6.1.1.2 Anol;nin of Oowncutting History of Fortymite Wash ond
its Tributaries

6.3.1.6.3.1.3 An Anatysis of Hillslops Erosion ot Yucca Mountgoin

énll?enco of Future Climotic Conditions on Locations and Rates of

rosion

8.3.1.6.2.1.1% Evaluation of lmpoct of Future Climotic Conditions on
Locotions ond Rates of Erosion

€Evoluation of the €lfects of Fulure Tectonic Actlivity on Erosion ot

Yucca Mountain

8.3.1.6.3.1.1 Evoluation of Impoct of Future Uplift or Subsidence ond
Faulling on Erocsion at Yucca Mountain ond Vicinity

Devetlopment of ¢ Topical Report to Address the Effects of Erosion on
the Hydrologic, Ceochemical, ond Rock Choracteristics ot Yucco Mt.

Perodbability of @ Volconic Eruption Penetrating the Repositery

g.3.1.86.10.8.¢ Location ond VTiming of Volcaonic Cvents

8.3.1.8.¢.4.2 €vatuation of the Structural Controls of Basaltic
Volcanic Activity

:.g.:.:.:.:.g Presence of Magna Bodies in the Vicinity of the Site

Probability Calculations and Assessaent

N-4

Tent. DATE

1/88

2/88

3/88

9/88
11/89

9/88

1/90

12/89

12/89

1/90
2/90

2/88



NNWSI STUDY PLANS [SCP SECTION:; TITLE; ACTIVITIES)

8.3.1.8.1.2

8.3.1.8.2.1

.3.1.8.3.1

8.3.4.8.3.2

8.3.1.8.3.3

6.3.1.8.4.1

8.3.1.8.5.1

Effects of Volconic Eruplion Penetrating the Reposilory

8.3.1.6.1.2.1
8.3.1.8.1.2.2

€ffects of Strombolian Eruptions
Effects of Hydrovelcanic Eruptions

Analysis of Waste Packoge Rupture due to Tectonic Processes ond

Events
6.3.1.8.2.1.1¢

8.3.1.8.2.t1.2
8.3.1.8.2.1.3

86.3.1.8.2.7.4
6.3.1.8.2.1.8

Assessnent of Waste Package Ruplure due to lgneous
Intrusion

Colculation of the Number of Waosle Pockoges Intersected

by o Foult

Probability and Rote ef Foulling

Assessment of Waste Package Rupture due to Foulting
Assessment of Postclosure Ground Motion in the
Subsucface

Nature, Age, ond Rote of Folding ond Delormation in the

Repository Horizon

Assessment of Waste Pockage Ruplture due to Folding end

Deformation

Anolysis of the €ifects of Tectonic Process Events on Average

Percolation Flux
3.1

8.3.1.8.3.1.2
8.3.1.8.3.1.3
8.3.1.8.3.1.¢
8.3.1.8.3.1.5
8.3.1.8.3.1.6
8.3.1.8.3.1.7

Rates Over the Repository

Annual Peobability of Volconic or Ignbous Events in the

Controlled Arec :

Assessment of the Effects of [gneous Intrusions ond
Voicanic Events on Flux Raotes .

fouliin? Rates, Recurrence Inlervaols, ond Probable
Cunulgtive Offget in 10,000 years

Effects of Foul!ing on Average Flux Rotes
Asssssment of the Effects of Foulling on Flux Roles
Uplift Rotes in the Conlrolled Areo

Asssssment of the Effects of Folding, Uplift, ond
Subsidence on Flux Rates

Anclysis of the Effect of Tectonic Processes ond Events on Chonges in
Water Taoble Allilude

8.3.1.8.3.2.1
8.3.1.8.3.2.2
6.3.1.8.3.2.3
8.3.1.8.3.2.4

8.3.1.8.3.2.%
6.3.1.8.3.2.6

Therma! end Barrler—-to-Flow Effects of lgneous

Intrusions on Water-Tabie Altitudes

Assessment of -the Effects of Ignecus Intrusions on

Woter-Table Levels .

Asseasnent of the Effect of Strain Chaonges on

Woter-Toble Altitude :

Asssasment of the Effect of Folding, Uplift, or

Subsidence on Water-Table Altitude .

Eftfects of Foulting on Wolter-Toble Altitudes

:::::s:ent of the tffect of Foultting on Water-Table
ude

Analysis of the Effects of Tecteonic Processes ond Events on Local
Frocture Permeadility and Effective Porosity

8.3.1.8.3.3.1
6.3.9.8.3.3.2
5.3.1.8.3.3.3

Assessment cof the Effects of Igneous Intrusions on
Local Froclure Permeability and Etfective Porosities

Assessnenl of the £ffeclis of Faulting on Local Froclure

Permeobilily ond Effective Porosities
Assessment of the Effects of Stress or Stroin on
Hydrologic Propertlies of the Rock Moss

Anul;als of the Eftects ¢f Teclonic Processes and Eventls on Rock

Geoc
6.3.1.8.4.1.%

8.3.1.8.4.1.2
8.3.1.0.4.1.3
a.3.1.8.4.0.4

. .

emicol Properties
Assssmment of the Change In Rock Geochemicol Properties

due to lgneocus Inlrusions

Asssasment of the Degree of Mineralogic Chonge Along
Foull Zones in 10,000 Years

Assessment of the Cffects of Faull Offset on Trovel
Pothwoy -,

Assessment of the Degres of Mineralogic Change in the

Controlied Area Resulting From Tectonic Change in
Woter~Table Levels * :

of Volconic Features

Volcanism Drillholes

Geochronclogy Studies

fleld Geologic Studies

Geochemistry of Scorio Sequences

Geochemical Cycles of Boscltic Volconic fFields

N-5

Tent.

DATE

TBD

- TBD

T8D

18D

TBD

12/87



NNWSI STUDY PLANS (SCP SECTION; TITLE; ACTIVITIES)

8.3.1.8.5.2

8.3.1.8.5.3

8.3.1.9.1.1

8.3.1.9.2.1

- 8.3.1.9.2.2

8.3.1.9.3.1

8.3.1.9.3.2

8.3.1.92.2.1

8.3.1.14.2.1

8.3.1.14.2.2

8.3.1.14.2.3

Characterization of Igneous Intrusive Fealures

6.3.1.8.5.2.1 Evaluction of Depth of Curie Temperature lsctherm

8.3.1.6.5.2.2 Chemical ond Physical Chonges Around Dikes

8.3.1.8.5.2.3 Heat Flow at Yucce Mt. & Evoluation of Regional Ambient
Heat Flow and Locaol Heot Flow Anomalies

fnvestigation of Folds in Miocens ond Younger Rocks of the Region
8.3.1.8.5.3.1 Evaluolion of Folds In Neogene Rocks of the Region

An Evoluotion of Hatural Processes That Could Affect the Long Tera
Survivobility of the Surfoce Marker System ot Yucce Mountein

' 8.3.1.9.1.1.1 Synthesis of Teclonic, Seismic, and Volcanic Hazards

Oatc from Other Site Chaoracterization Activities

0.3.1.9.1.1.2 Synthesis: Evaluation of the Effecis of Fulure Erosion
and Deposition on the Survivabitily of the Marker
System ot Yucco Mountain

Naturcl) Resource Assessmenl of Yucco Mountain, Nye Counly, Nevoda

- 8.3.1.9.2.0.1 Geochemical Assessment of Yucca Mountoin in Relotion to
the Potentict! tor Mineralization
8.3.1.9.2.1.2 Geophysical /Geological Appraiscl of the Site Relotive
to Minero! Resources
8.3.1.9.2.1.3 Assessment of the Potential) for Geothermo! Energy at
Yucca Mountain, Nevado
i 8.3.1.9.2.1.4 2:nonn-en! of Hydrocarbon Rescurces Al ond Near the
' te

. 8.3.1.14.2.

8.3.1.9.2.1.% Minergl and Ener?y Assessnent of the Site, Comparison
to Known Mineralized Arecs, and the Poltential For
Undiscovered Resources ond Future Exploration

Woler Resource Assessment of Yucca Mountain, Nevoda

8.3.1.9.2.2.1 Projected Yrends in Local and Regional Cround-Water
Development ond Estimcled Wilhdrowo! Rates in Soulhern
Nevada, Proximgl to Yucco Mountain

Compilation of Data Needed to Support on Assessment of the Likelihood

of Future Inadvertent Humaon Intrusion ol Yucce Mountein os @ Result

of Exploration and/or Extraction of Hotural Resources

8.3.1.9.3.1.1 Compifation of Data to Support the Assessment
Calculolion of the Potential for Future Inodvertent
Humaon Intrusion

An Evaluotion of the Potentic! Effects of Exploiting Naotural

Resources on the Hydrolegic Charocleristics ol Yucca Mountain

8.3.1.9.3.2.¢ An Anclysis of the Potential Effects of Future
Ground-Woter Withdrowals on the Hydrologic System in
the Vicinity of Yucco Mountgin, Navado

8.3.1.9.3.2.2 Assessment of Initioting Events Related to Humaon
interterence That ore Considered notl to be Sulficientiy
Crective or Significaont to Warronl Further
tavestigation

Meteorological Date Collection at the Yucca Mounlain Site
8.53.1.12.2.8.1 _Site Meleorotogicol Monitoring Progrom
0.3.4.12.2.1.2 Dato Summary for Inpul to Dose Assesamentis

E:glorollon Progrom
8.3.1.84.2.8.0 Site Reconnolssance

.2 Pretininary Explorotion
6.3.1.14.2.1.3 Detaited Exploration

Laboretory Tests and Moterial Property Mecsurements

'8.3.1.14.2.2.0 Physical Property and Index Loboratory Tests

8.3.4.14.2.2.2 WMechanicol ond Dynomic Loborotory Property lests

Field Teste ond Chorocterization Meosurements

8.3.4.44.2.3.% Physical Properly Field Tests ond Charocterizotion
Measurements '

6.3.1.14.2.3.2 Mechonical Property Field Tests

8.3.4.14.2.3.3 Geophysical Field Measurements

N-6

Tent.

DATE

10/88
3/90

12787

3/88

12/87

3/88

3/88

"~ 12/87

9/88

9/88

9/88




NNWSI STUDY PLANS {SCP SECTION; TITLE: ACTIVITIES]

6.3.1.15.1.1

6.3.1.15.1.2

8.3.1.15.¢1.3

8.3.1.15.1.¢4

8.3.1.15.1.8

8.3.1.15. 1.6

8.3.1.15.0.7

8.3.1.15.1.8

8.3.1.15.2.¢

0.3.1.15.2.2

8 3.1.46.4.¢
8.3.1.16.2.1

8 3.1.16.3.0

Laboratory Therma! Proparties

8.3.1.15.1.1.1 Densily and Porosity Characlerization
8.3.1.15.1.1.2 Volumelric Heol Copaocity Characterizotion
8.3.1.15.1.1.3  Thermal Conduclivily Characterization

Loboralory Thermol Expansion Teslin
0.3.1.15.1.2.1 Thermal Expansion Characlerization

Laboratory Determination of Mechonical Properties of Intoct Rock

8.3.1.15.1.3.1 Conmpressive Mechanicaol Properties of Intact Rock ot
Boseline Experiment Condilions

8.3.1.15.1.3.2 Effects of Variaoble Environmential Conditlions on
Compressive Mechanical Properties

6.3.1.15.1.3.3 Tensile Strength of Ynit TSw2

Laboratory Determination of the Mechanical Properlies of Froctures

8.3.0.15.1. 4.1 Mechanical Properties of Froctures ol Boseline
Experiment Conditions

6.3.1.15.1.4.2 Effects of Vaoriadble Environmental Conditions on
Mechanicol Properties of Fractures

€xcovation Investigations

6.3.1.15.1.5.1 Shaft Convergence

08.3.1.15.1.5.2 Denonstration Breakout Room Testing
8.3.1.15.1.5.3 Sequenticl Drift Mining

in Situ Thermomechonical Properties

8.3.1.15.1.6.1 Hecler Experiment in Unit !S-\

8.3.1.15.1.6.2 Conister-Scale Healer Experiment

8.3.1.15.1.6.3 Yuccao Mountoin Heated Block

8.3.1.15.1.6.4 Thermo! Stress Mecsurements

8.3.1.15.1.6.5 Heoled Room Experiment

in Situ Mechonical Properties

0.3.1.156.0.7.1v  Plcte Looding Tests

8.3.1.15.1.7.2 Rock-Moss Strength Experiment

tn Situ Design Verification

8.3.1.15.1.8.1 Evoluation of Mining Methods

8.3.1.15.1.8.2 Monitoring of Ground-Support Systems

8.3.1.15.1.8.3 Uonllorlnr of Dritt Stobilitg

8.3.1.15.1.8.4 Air Qualily ond Ventilgtion Experiment
Characterization of the Slite Amblent Stress Conditions

8.3.1.15.2.1.% Aneloslic Strain Recovery Expariments ih Core Holes (S)
8.3.1.15.2.1.2 Overcore Stress Tests in the Explorotory Shoft Facility
Exploratory Shalt Focitity Rock Aabient Thermat Conditions Study
8.3.1.15.2.2.¢ Surface-Based Evoluation of Ambilent Thermal Conditions

Charaocterization of Flood Potentia! of the Yucco Mounteoin Site

Locotion of Adequote Waler Supply for Conitruction, Operetlion,

Closure, ond Decommissioning of o Mined Geologic Disposcl System ot

Yucco Hounloin. Nevodo

8.3.1.16.2.1 Asssssment of the Cost, Feasibility, ond Adequacy of
Wells J-12 ond J-13 for Use os the Allerncte Water
Supply for o Mined Geologic Disposcl) System ot Yucce
Mountain, Nevado

8.3.1.16.2.1.2 Localion of o Primary Water Supply for a Mined Geologic
Disposcol System at Yucco Mountain, Nevods

80.3.1.16.2.1.3 Locolion of Alternctive Water Supplies for o Mined
Geologic Disposal System at Yucce Mountoin, Nevada

0.3.1.16.2.1.4 [ldentiticotion ond Evaluation of Polential Effects of
Repository Retaled Woter Withdrowals on the Local Flow
Systlem ot Yucce Mountain, Nevada

Osternination of Preclosure Hydrologic Conditions of the Unscluraled

Zone ot Yucceo Mountain, Nevedo

8.3.1.16.3.0.1  Synthesis of Doto from Issue 8.3.1.2 to Delermine the
Preclosure Hydrelogic Choracleristics of the
Unsaoturaled Zons at Yycco Mountein, Neveodo

N-7

DATE

Tent.

2/88

"3/88
11/87

1/88

10/87
8/88

8/88

5/88

10/87

11/88
10/88

12/87

3/90
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NNWST STUDY PLANS [SCP SECTION: TITLES ACTIVITIES)

6.3.0.97.¢0.0

8.3.1.17.2.1

8.3.1.17.35.¢

8.3.1.17.3.2

6.3.1.17.3.3

8.3.1.17.3.¢4

80.3.1.17.3.8

8.3.1.17.3.¢

8.3.1.17.4.1

8.3.1.17.4.2

8.3.1.17.4.3

6 3.1.17.4.4

Potential for Ash Foll ot Lhe Sitle

8.3.4.97.1.0.%  Survey Literalure Regaording Quaternary Silicic Volcanic
Centers in the Western Greaot Basin

8.5.1.17.1.1.2 Assess Potenticl Ash-Fall Thickness al the Site

0.3.1.17.1.1.3 Assess Polenticl Porticle Density and Size Distridution
of Ash Flow et the Sile

Foulling Potenticl ol the Repository

8.3.1.17.2.1.1  Assess the Potenticl for Surface Faulting at
Prospective Siles of Surface Facilities thol Are
Isportont to Safely (S)

8.3.1.17.2.1.2 Assess (he Polenliol for Displacement on Foults thot
Intersect Underground Facilities (G)

Relevont Earthquake Sources
6.3.1.17.3.1.1 ldentity Relevent Ecorthquoke Sources .
8.3.1.17.3.1.2 Charocterize Exceptional Earthquakes for Relevont

Seismogenic Sources

Underground Nuclear Explosion (UNE) Sources
8.3.1.17.3.2.1  Deterninie the Ronge of UNE Sources
8.3.1.17.3.2.2 Osternine Moximum UNE Source (s)

Cround Motion from Regional Earlhquokes ond UNEs

8.3.1.172.3.3.1 Select or Develop Enpirical Models for Earthquake
Ground Mol ions

8.3.1.17.3.3.2 Select or Develop Empirical Models for UNEs

€ltects of Local Site Geology on Surfoce aond Subsurfece Motions

8.3.1.17.3.4.1 Deternine Sitle Eflects from Ground Motion Recordings

8.3.1.17.3.4.2 Model Site Effecis Using the Wave Properties of the
Local Geology

fon at the Sile from Controtling Seisnic Events

t Identify Controlling Seismic Events

.2 ghoreclnrlxc Ground Motion from the Controlling Seiemic
vents

. 1. Xy]
loiag

-4
-.-a
-4
dd.-

istic Seisnic Hazards Analyses

g Evaluate Eorthquoke Sources
@

4.

-
Wia ©
OQ

€Evaluate Ground Motion Prodbabilities

-

(-3

-
----

N |
.2
nd Current Selenicily

.4 Compile Histerical terlhqua&o Record
§ Monitor Current Seismicity
R

N |

.2

Evaluate Potenticl for lnduccd Solanlclty.ct the Site

: L 1. 1. -4 1. By
(-9 --_Q

ecency ol Foulting neor Prospective Surface fucllltlot
Identify Appropricte Vrench Locotions in Midwoy Valley

Conduct Exploratory Trenching in Midway Valley .

s
.4.
.4.
an
4.

“wE W
S35 SSSA SSE

.4,

:ctngry Faulting Within 180ka of Yucca Mounlgin, Including the

er Zone

.1.17.4.3.1 [Evaluote Crustal Structure ond Subsurfoce Expression of
Quaternary Faults in on €ost-West Tronsect Crossing the
fFurnoce Cresk Fault Zone, Yucco Mountain, and the

NN

"e'? oo

Walker Lane
8.3.1.17.4.3.2 5:clgu=o Quaternary Faults Within 100km of Yucca
untain

8.3.1.17.4.3.3 Evaluate the Cedar Mountoin €orthquake of 1933 ond s
Bearing on Wrench Tectonics of the Wolker Lone Within
100km of the Site

3.9 4.3.4 [Evoluate the Bare Mountain Faultl Zone

3.1 4.3.5 Evaluate Structurel Domoins and Choraclerize the Yucco
Wountain Region With Respect to Regional Patterns ol
fFoulls ond Fraclures

Quaternory Foulling Proximol to the Site Within Northeasl-Trending

foult Zones

8. 3 1.17.4.4.% Evolucte the Rock Valley Foull Sysien
.17.4.4.2 Evolucte, the Mine Mountain Fault System
.17.4.4.3 Evolucte the Stagecoach Road Faull Zonc
.17.4.4.4 Evoluate the Cone Springs Foult Sysiem

Gaa
“““
-.-.-

N-8
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Tent.

TBD

TBD

TBD

10/87

2/89

3/89

4/89

2/89

12/87

10/88

4/88

6/89



NNWSI STUDY PLANS [SCP SECTION: TITLE:; ACTIVITIES)

8.3.1.17.4.8

8.3.4.17.4.6

8.3.1.17.4.7

8.3.1.17.¢.8

8.3.1.17.4.9

6.3.1.17.4.10

€.3.1.17.4.1%

Detochment Faults ot or Proximal to Yucce Mounlgin

8.3.1.17.4.5.1 Evaluatle the Significonce of the Miocene-Paleczoic
Contoct in the Calico Hilis Areo to Detochaent Foulting
Within the Site Arec

8.3.1.17.4.5.2 Evaluate Postuloted Detcochaent Faulls in the
Beotty-Baore Mountoin Area

8.3.1.17.4.5.3 Evolucte the Potential Relationship of Megabreccia
Within and Soutlh of Croler Flot to Detachment Foulting

8.3.1.17.4.5.4 Evaluote Poatulated Detochment Faults in the Specter
Range ond Comp Desert Rock Areas

8.3.1.17.4.5.5 Evcluolc_tho Age of Detachment Foults Using Radiometric

ges

Quoternary Foulling Within the Site Area
8.3.1.17.4.6.¢t Evoluate Quaternary Geology and Potenticl Quaternary
foulls ot Yucco Mountain
8.3.1.17.4.6.2 Evaluote Age ond Recurrence of Movement on Suspected
: and Known Quoternary Faults

Subsurfoce Geomelry and Concecled Extensions of Quoternary Foults ol

Yucco Mountgin . :

8.3.1.17.4.7.1 Evglucte Intermsdicte Depth (to 2-3km) Reflection and
Refraction Methods ond Plon Potentiol Apptication of
These Methods Within the Sile Arec :

.1.17.4.7.2 Detailed Gravitly Survey of Lhe Site Areo
.1.972.4.7.3 Detciled Aeromagnelic Survey of the Site Arec
.1.97.4.7.4 Detailed Ground Magnelic Survey of Speciftic Feotures

. Within the Site Ares
1.17.4.7.5 Evaluate Surface Gecelectric Methods and Plan Polentiol
" Applicctions of These Methods Within the Site Arec
.1.17.4.7.6 Evolucte Methods to Delect Buried Foults Using Gomma
Ray Measuremenis, ond Plan Poltential Applicotions of
These Melhods Within the Site Arec
0.3.1.17.4.7.7 Evclucle Thermal Infrared Metlhods ond Plen Potentiat
Applicotions of These Methods Within the Site Area
8.3.1.17.4.7.8 Evoluole Shollow Seismic Reflection (Mini-Sosie)
Methods ond Il Appropriate Conduct Surveys of Selected
Structures ot ond Proximal to the Site Areo

o o oo
W 9 W

Stress Field Within ond Proximal to the Site Ares
8.3.1.17.4.8.% Evaluate Present Stress Field Within the Site Area
68.3.1.17.4.8.2 £valuale ond Test Shallow Borehole Hydrofroc and

Triaxial Strain Recovery Methods lfor the Determination
of In Situ Stress, and |f Appropricte, Plon FPotential
g?pOIccllon of These Methods Within aond Proximal (o the
- te

80.3.1.17.4.8.3 Evalugte Published and Unpublished Data on Palecsiress
Orientation et and Proximol to the Site ond Assess the
Relevance of These Dolo to Quatlernary VTectonics

8.3.1.17.4.8.4 Evoluote Theorelical Stress Distributions Associoted
With Polentiol Yectonic Setlings (Wrench Foutt, Normal
Foull, Detachment Foull Setting, etc.) of the Site

Yeclonic Geomorphology of the Yucca Mountain Region

6.3.1.17.4.9.1 Evaluate Age ond Extent of Tectonicclly Stodble Areas at
and Hear Yucca Mountain

8.3.1.17.4.9.2 Evaluote Extent of Areas of Quaternary Uplilt and
Sudbsidence ot ond Near Yucca Mountain

6.3.1.17.4.9.3 Evaluote Voriations in the Noture ond Intensity of
Quaternary Foulting Within 100km of Yutca Mountgain
through Morpholeclonic ond Morphologic Analysis

Geodetic Leveling

8.3.1.17.4.10.1 32'1':: Base-Stotion Network, Yucca Mountoin end
cin

8.3.1.17.4.10.2 375‘5?1507 Selected Base Stations, Yucco Mountain ond
cinity

8.5.1.17.4.10.3 c?o:y:: Existing Releveling Dola, Yucco Mountgin ond
cinitly

Characterization of Reglional Loteral Crustal Movement
8.3.1.17.4.11.1 Anolyze Loteral Component of Crustol Wavement Bosed on
. 2l|torlc fFoulting, Seiemicity, and Trilaterction
urveys :

N-9

Tent. DATE

7/89

9/89

10/89

11/89

12/89

5/88

12/89



NNWSI STUDY PLANS [SCP _SECTION; TITLE; ACTIVITIES]

8.3.1.17.4.12

86.3.3.2.2.1

8.3.4.2.4.1

6.3.4.2.4.2

8.3.4.2.4.3

6.3.4.2.4.4

Yectonic Models and Synthesis .
8.3.1.97.4.92.0 Ezolg?:o Yectonic Processes and Tectonic Stability et
0 .

8.3.1.17.4.12.2 Evoluote Tectonic Models

6.3.1.17.4.12.3 Evaluote Tectonic Disruption Sequences

Seal Materiel Ptoz:rilol Development

8.3.3.2.2.1.1 tailed Property Cetemination of Cementiticus-Based
ond Earthen Moterials

8.3.3.2.2.1.2 tiydroul ic Conductivity and Consclidalion Testing of

Crushed Tuflf

Charoclerize Chemical gnd Mineralogica! Chonges in the
Postemplacement Environment

8.3.4.2.4.1.0 Rock-Water Interoctions at Elevated Temperotures

8.3.4.2.4.1.2 €ffect of Groutl, Concrete ond Other Raposilory
Moterials on Woler Compositlion

8.3.4.2.4.1.3 Composition ol Vodose Woler from the Waste Pockaoge
Environment

8.3.4.2.4.1.4 Dissolutlion of Phasses in Lhe Woste Package Environment

6.3.4.2.4.0.5 Ettects of Radiation on Woter Chenistry

8.3.4.2.4.1.6 Eftocts of Container and Borehole Liner Corrosion
Products on Water Chenmistry

8.3.4.2.4.1.7 Numerical Analysis and Modeting of Rock-Water
Intercction .- )

Hydrologic Properties of Waste Packege Environment

6.3.4.2.4.2.1 Single Fluid Phaoss Syslen Properties

8.3.4.2.4.2.2 Tewo-Phose Fluid Systen Properties

8.3.4.2.4.2.3 gun:rieol Anclysis of Flow and VTronsport in Laborotory
ystons

(21"

Thermol ond Mechanical Attributes of the Woste Pockoge Environment
8.3.4.2.4.3.1 Waste Packags Environment Tempercture Field Analysis
8.3.4.2.4.3.2 Wosle Package Environment Stress Field Anolysis

Engineered Barcier System Fleld Tests
8.3.4.2.4.4.1 Repository Horlzon Near-Field Hydrologic Properties
0.3.4.2.4.4.2 Repository Horizon Rock-Water Interoclions

'8.3.4.2.4.4.3 Humarical Anctysis of Fluid Flow and Tronsport in the

Repository Horizon Near-Field Environmenlt

‘N-10

Tent.

DATE

3/90

5/88

12/87

2/88

ks

TBD
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BWIP STUDY PLANS tSUBJECT; TITLE: (SD-BWI=-XXX)(Est. Pages))

‘ Materials Characterizatfon

Container Materials Testing: General Corrosion
Study Plan (-020) (20)

Yaste Form/F {1ler Materials Interactions Study
Plan (-009) (21)

Container Mtls Testing: Environmentally Assisted

Cracking Study Plan (-023) (21)

Contatner Haterials Testing: Mechanical and
Physical Propertfes ¢ (-024) (15)

Contatfner Materials Testing: Pitting Corrosion
Study Plan (=022) (22) -

Container Materfals Testing: Crevice Corrosion
Study Plan (=022} (25) :

Waste Package Environmeﬁt: Basalt/Groundwater
Interactions SP (=-042) (50)

Haste Package Environment: Geochemical
Environment Analysis SP (-003) (29)

Waste/Barrier/Rock Intoractions: Spent Fusl
Release Testing SP (-040) (75)

Wasto/Barrter/Rock Interactfons: Borostilicate
Glass Rls Testing SP (-041) (50)

Haste Form Test Haterfals Study Plan (~008) (21)

Waste Package Natural Analogs Study Plan (-002)
(25)

Waste Package Metallic Artifacts Study Plan
(=025) (6)

Hastelaarrierlkodc Interactions: Otber Waste
Forms Testing ( ) ()

Packing Materfials Testing: Choaical Stab{lity
Study Plan (=037) (75)

Pack ing Haterfals Testing: Phys{cal Properties
and Processes SP (-038) (75)

Radfonuclide Solubfiity/Sorption and
Specification Behavior Study Plan (-039) (60)

B-1

130.0017

Jent. DATE

3/88
3/88
3/88
TBD

4/88
4/88
2/88
3/88
3/88
TBD

5788
3788

~TBD
TBD
2/88

2/88

3/88




BWIP _STUDY PLANS [SUBJECT; TITLE: (SD-BWI-XXX)(Est. Pages)] Tent. DATE
Repository DD Study Plan for In Situ Stress Determinatfon .
(~005) (100) I /88 -
Study Plan for Evaluation of Opening Performance - 1/788-
(=-004) (140) *
: Study Plan for Thermal Properties Deteratnatfon - 1/88-
(-005) (80)
Study Plan for Mechanical Properties 1
Dotermination (-007) (&3) -1/88
Repository Seals D&D Laboratory Testing for Selection of Seals 3/88
Materials Study Plan (-026) (38)
Effects of Elevated Temps on Physical Props of  .3p88-
Ref. Seals Mtls SP (-027) (30) )
Characterization of Reference Seals Materfals - TBD

Study Plan (-045)

Interface Properties of Reference Seals Materf{als TBD
Study Plan (-046)

Exp‘loratory Shaft Grout Development Study Plan 1/88
(=-056) (50)

Long-Tern Stability of Reference Seals Haterta‘ls TBD
Study Plan (-028)

Demonstration of Subsurface Borehole Seals TBD
Performance
- Demonstration of Surface Borehole Sezls TBD
Installation and Performance .
Demonstrattion of Drift Seals Perfornance TBD
Demonstration of Shaft Seals Installation and TBD
Performance
Character{zation of Damaged Rock Zone Sealing 18D
TBD

Development of Subsurface Boraho'le Seals
-Installation Hethods

Development of Orift Seals Installation Methods TBD



BWIP STUDY PLANS [SUBJECT: TITLE; (SD-BWI-XXX)(Est. Pages)) Jent. DATE

Waste Package D&D Container Corrosfon Qual{fication Testing Study TBD
Plan (~017) (16)
Packfng Saturation Qualificatfon Study Plan TBD
(=018} (32)
Waste Package In-Situ Testing TBD
Monol1th Container Development Study Plan 3/88
(-012) (29)
Pressure Vessel Container Development Study - 4/88
Plan (=011) (32)
Contatner Handling and Safety Testing Study TRD"
Plan (-013) (10}
Waste Acceptance Specifications Study Plan 4/88
(~010) (32) .
Nonmetallic Contatner Development- ‘ TBD
Pack ing Fabricatfon Study Plan (~014) (37) 3/88
Packing Nondestructive Examination Study Plan 3/88
(-015) (26)
Pack ing HandVing and Emplacement Study Plan 3/88
(-016) (24)

3/88

Container Settlement Study Plan (-019) (29}

B-3



BWIP STUDY PLANS [SUBJECT: TITLE; (SD-BWI-XXX)(Est. Pages) ]

Site Department

Mineral, Hydrocarbon, and Geothermal Resource
Potential Study Plan (-044) (35)

Tectonic Model Development Study Plan (=052) (11)
Intraflow Structures Study Plan (-036) (60)

Constitutive Model Development Study Plan
(=047) (60)

Groundwater F low System Hydrochemistry Study Plan
(~032) (50)

S{ite Groundwater Study Plan (057) (150)

Hinerologic and Petrologic Characterization
Study Plan (=030) (50)

Surface Water System Study Plan (-034) (101)
Site Flooding Study Plan (~033) (28)

Physical Rock Properties Characterization Sfudy
Plan (=059) ()

Stratigraphy Study Plan (~035) (75)

Cooling Joint Characteristics Study Plan (-043)
(S5}

Structural Geology and Geophysics Study Plan
(=054) (105)

Past Climatic Change Study Plan (-050) (68)
Site Meteorology Study Plan

Deformation Study Plan (-055) (35}

Earthquake Seiswmology Study Plan (-031) (150)
Regfional Groundwater St-udy Plan (=053) (150)
HWater Resource Potentfal Study Plan (-051) (19)
Future Cliaatic Change Study Plan (~049) (50)
Groundwater Redox (-001) (43)

Radionuclide Reactivity Study Plan (-029) (140)

B-4

DATE

Tent.

3/88

4788
2788
1788 -

4/88

A /88
2788

2788

2788
3/88

2/88
3/88

-¥88

4/88
-5/88
3/88
3/88
4 /88
3/88
4788
4/88

4/88




SRPO_STUDY PLANS [Approx. Sequentiel No.3 TITLE]

(1)
(2)
(3)
( 4)
(5
(6)
N
( 8)
(9
(10)

. (11)

(12)
(13)
(14)
(15)
(16)
17
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)

Meteorology/Air Ouality'ssr

Land Use SSP

Background Environmental Radiocactivity SSP
Socioeconomics SSP

Vater Resources SSP

Surface Geologic Mapping

Exploratory Shaft Facilities Design FPoundation Borings
3-D Seismic Reflection Survey

EDBH 1 and 2

EDBH Seisnic Reflection Survey

Borehole Search

Potential Field Surveys

Micro Seismic Monitoring

Intermediate (Shallow) Aquifer Hydro Clusters
Exploratory Shaft Honitoring Vells

Geocheaistry Sampling Plan

Geochenistry Analyticel Requirements and Methodologics
Playa Studies

Regional Geologic Studies

Stratigraphic Boreholes

Topographic and Leveling Surveys

neglongl-ﬂydrologle Studies

Upper'H;dro Clustérs

Lover Aquifer (Deep) Bydro Clusters
Transportation/Utility Poundltlon.ﬂoringa
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(26)
2n
(26)
(29)
(30)
(1)
(32)
(33)
(34)
(35)
(36)
a7
(38)
(39)
(40)
(41)
“2)
- (43)
(44)
(45)
(46)
&7y
(48)
(49)
(50)

Regional Seismic Surveys

Laboratory Soil Testing

Routine Rock Machanics Properties

Geohydrologic System Analysis Plan

Special Rock Mechanics Properties

Shaft Surface Facility Monitoring Vells
Geochemical Characteristics of HSU A
Geochenical Charac;eristlcs of HSU B

Geochemicel Characteristics of BSU C

Repository Surface Facilities Poundation Borings
Repository Surface Pacility Honitoring Vells
Vater Supply Vells

Brine Origin and Evolution

Host Rock Isolation Characteristics
Radionuclide Solubility

Radfonuclide Retardation

Repository Geocheajical Bnvironment

Seal System Geochemical Environment

Performance Assessment Overviev

Postclosure Vaste Package Performance Assessment
Postclosure Site Performance Assessment
Postclosure Total System Performance Assessasnt
Postclosure Shafte and Seals Performance Assesament
Postclosure Repoyitory FPerformance Assessment

Preclosure Performance Assessment -
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(51)
(52)
(53)
(54)
(55)
(56)
(s
(58)
(59)
(60)
(61)
(62)

(63)

(64)
(65)

(66)
(67)

(68)
(69)

Shaft SSP

At-Depth SSP

Detailed Salt Stratigraphy

Room Heater

Brine Higration Test

Room Backfill Test

Underground Bnvironmental Mon{toring

Vaste Package Heater Test

Room Heater

Mine-By

Borehole Seal

Conpatibility betveen Coaponents of the Seal aystem and
their Geochenical Envircnments

Effects of the Seal System on the Geochemical
Environment of the Host Rock and Surrounding Units
Thermal Anslysis Validation (Vaste Package)

Study of Baplacemsnt Bole Closure and Vaste Package -
Pressure

Laboratory Study of Brine Mobiliation and Movement
(Vaste Package)

In Site Study of Brine Migration (Vaste Packsge)
Vaste Eelection and Characterization Study
Radionuclide Solubility and Specification Behavior Study
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0
(1)
12)
73)
(74)
(75)
(76)
an
(78)
(19)
(80)
(81)
(82)
(83)
(84)
(85)
(86)

"(87)
(88)
(8%)

Spent Fuel Leach Studj

Borosilicate Glass Leach Study
General Corrosion Study
Electrochemical Study

Localized Corrosion Study

Stress Corrosion Cracking Study
Bydrogen Effect Study

Chemical Properties Study

Physical Prope:tieﬁ siudy

Thermal Properties Study

Packing Materials Consolidation Study
Compatibility Study

Laboratory Analog Study

In Situ Interaction Study

Fabrication Study

Advanced Conceptual Design Study
License Application Design Study
Vaste Package Development Models Study
Vaste Package Standard Models Study
Vaste Package Systams Performance Study
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TO: Distribution shown on attached "Checklist" DATE: -

FROM: D.E. Alexander

SUBJECT: HQ Review of SCP Study Plan:

The attached SCP Study Plan has been received and found acceptable for
technical review. The responsible Lead Review Branch is indicated on the
attached checklist as well as the HQ organizations requested to participate
in the technical review. The technical reviews should focus on the content
of the study plan and especially whether that content meets the require-
ments laid out in the May 7-8, 1986 DOE-NRC agreement. All review comnments
should be made on the standard (white) study plan review comment sheets.

1L comment consolidation meeting under the chairmanship of the head Review
Branch will be held:

Date

Time

Location

The comment resolution workshop on this study plan will be held with pro-
ject office personnel:

Date

Time

Location

If you have any questions or problems related to this matter, please call
pe (1238) or Carol Eanlon (1224).

cc: J. Bresee ¥/ enclosures
T. Isaacs " "
J. Nelson " "
D. Fenster " .
E. Taylor " "
W. McClain " "
R. Stein " "
J. Knight " "
Submitting Project Office w/o enclosures
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STUDY PLAN CHECKLIST

Project Office

Study Plan Nuﬁher & Title

Other ldentifiers, if any

Date of Study Plan

Rceceptability Reviewer

Date of Review

Acceptable for Technical Review

Lead Review Branch

Technical Reviews (distribution):

Technology Br. Engineering Br.

GeoSciences Br.

Proj. Mgt. Br.

C. Hanlon M. Frei R. Blaney
S. Singal
Siting, Licenses Econ. & Int'l 0. Environment 0. General
& QL Div. Analysis Br. Safety & Health Counsel
C. Bead B. Gale C. Borgstrom R. Mussler
C. Newton C. Bradley S. Echols
G. Parker
Approved Date

(Chief, Technology Branch)




5.

IC

I1.

III. Description of Tests and Analysis

Iv.

V.

Is the study identified in the SCP with the
same title and numbers?

Is the study described in the study plan
consistent with the study description
presented in the SCP?

Is there an explicit link between the tests and
analyses in the study and the relevant issue re-
solution strategies (including relevant performance
goals or parameter goals) set forth in the SCP?

Is the overall schedule for the study in the study
plan consistent with the schedule presented in the
SCP Section 8.5?

Does the study plan contain the material called
for in the May 7-8, 1986 DOE-KRC agreement

on content requirements? Specifically, does it
contain:

Purpose apd Objective of Study

Rationale for Selected Study

Application of Results

Schedule and Milestones
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CHECKLIST FOR TECHNICAL REVIEW
OF STUDY PLAN

Project Office

Study Plan Number & Title

Other Identifiers, if any

Date of Study Flan

Reviewver/Compiler

One of the primary purposes of the technical reviews of the study plans is
to judge the adequacy and acceptability of the material against the
requirements in the May 7-8, 1986 DOE-NRC agreement on content. This
checklist is intended to focus and summarize that aspect of the review.
The checklist therefore constitutes a general comment on the study plan.
Because of that, any iter checked "No" should also have a written-in
comment. Supplemental comment sheets (white) can and should be filled out
for any item the reviever feels strongly about, whether or not it is
indicated on the checklist.

The following checklist gives the responses to the question: Does the study

plan provide adequate, appropriate and acceptable material meeting the
requirements of the Kay 7-8 DOE-NRC agreement with regard to . . .

YES NO  N/R

I. Purpose and Objective of Study

o Information to be obtained by the study
and its use?

o Rationale/justification for information
to be odtained?

II. Rationale for Selected Study

o Rationale for selected tests and analyses?

o Rationale for selected number, location,
duration, timing of tests, comnsidering
uncertainty and alternatives?

o Constraints for the study?




III.

Description of Tests and Analyses

For each type of test:
- Approach, parameters, conditions,
nunber, locations?

- Test methods, procedures, QA requirements?
- Tolerance, accuracy, precision?

- Expected results?

- Test Equipment?

- Data reduction and analysis?

- Representativeness of test, limitationms,
uncertainties?

- Locations, layout of test?

- Relationship of tests to performance/
parameter goals?

For each type of analysis:
Purpose, including test or design activity
being supported?

Kethods of analysis?

Reference to procedures, QA requirepents?

Data input to analysis?

Expected output of analysis and accuracy?

Representativeness of analytical approach,
limitations, and uncertainties?




Iv.

ot
™
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Application of Results

o Where results of study will be used?

N/A

o Reference to performance assessment analyses?

o Reference to design and development?

o Reference to planning other characterization
activities?

Schedule and Milestones

o burations and interrelationships of activities
in study?

o Tining of study relative to other studies?

o Dates for activities and milestones?
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Attachment B
( DOE/NRC 5/86 Agreement )

DOE CONTENT REQUIREMENTS FOR DESCRIPTIONS OF STUDIES
IN STUDY PLANS

-

The test program presented in Chapter 8 of the ECP will be
subdivided into a hierarchy of increasing detail. The SCP test program
hierarchy will include (in increasing detail): generic program;
specific program; investigation; study; tests and analyses; and test
procedures. Details for studies and tests and analyeses, listed in
Chapter 8 of the SCP, will be presented in study plans. Study plans
will be separate from the SCP proper and will be issued periodically
throughout site characterization. Individual test procedures will be
referenced in the study plans.

The following outline describes the information on studies, tests
and analyses that will be presented in the study plans. A study may
involve a single test or a set of tests and analyses, as appropriate.
The tests include those measurements of physical parameters, or
cbservations of physical phenomena, that are performed in the field or
in the laboratory. Test activities include preparation of procedures,
test set-up, conduct of the test, data acquisition, and data
reduction. The analyses include those calculatiocns or other
evaiuitions needed to &ssess site characteristics and support design
activities.

The items listed in the outline will be addressed for studies and
tests and analyses to the extent that each item applies. Not all
itenms will be applicable in all studies.

In some cases, tests and analyses may be planned for later
stages in the study for which the detailed plans depend on the
results of earlier tests and analyses. Under these circumstances,
it will not be poseible to provide the same level of detail for
all tests and analyses at the time the study plan is first issuved. .
In such cases, the initial study plans will present complete
descriptions of the tests and analyses that occur early in the
study gnd less detailed information for tests and analyeses that
occur later.

I; Purpose and Objectives of Studies:

¢ Describe the information that will be obtained in this study.
Briefly discuss how this information will be used; and

o Provide the rationale and justification for the information to
be obtained by the study. It can be justified by: 1l.) a
performance goal and a confidence level in that goal (developed
via the performance allocation process and results that will
be described elsewhere in the SECP): 2.) a design goal and a
confidence level in that goal (design goals beyond those related
to performance issues); 3.) a direct Federal, State, and other
regulatory requirements for specific studies. Where relevant
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II.

performance or design goals actually apply at a higher level than

the study (e.g. where the goals apply to a group of studies),
gesciibe Ehe relationship between this study and that higher
evel goal. '

Rationale for Belected Study: s

Provide the rationale and justification for the selected
tests and analyses (including standard tests). Indicate the
alternative test and analytical methods from which they were
selected, including options for type of test, instrumentation,
data collection and recording, and alternative analytical
approaches. Describe the advantages and limitations of the
various options; and

Provide the rationale for the selected number, location,
duration, and timing of tests with consideration to various
sources of uncertainty (e.g. test method, interference with
other tests, and estimated parameter variability). This
rationale should also identify reasonable alternatives,
summarize reasons for not selecting these alternatives and
reference, if available, reports which evaluate alternatives
considered (refer to NRC Observation 8).

Describe the constraints that exist for the study, and explain
how these constraints affect selection of test methods and
analytical approaches. Factors to be considered include:

= Potential impacts on the site from testing:;

« Whether the study needs to simulate repository
conditions;

= Required accuracy and precision of parameters to be
nmeasured with test instrumentation;

- Limits of analytical methods that will use the
information from the tests;

= Capability of analytical methods to support the
study; and

- - Time required versus time available to complete the
study. ‘

- The scale of the phenomena, especially the
limitations of the eguipment relative to the scale
of the phenomena to be measured and the applicability
of studies conducted in the laboratory to the scale
of the phenomena in the field.

- Interrelationships of tests involving significant
interference with other tests and how plans have been
designed or seguenced to address such interference.

- Interrelationships involving significant interference



amnong tests and exploratory shaft facility design and
construction (as appropriate, refer to Section 8.4 of the
ECP or its references for specific exploratory shaft
facility design information such as design drawings or
specifications) (refer to NRC Observation §).

III. Description of Tests and Analyses:

¢ Since studies are comprised of tests and analyses, provide for
each type of test:

-~ Describe the general approach that will be used in
the test. Describe key parameters that will be
nmeasured in the test and the experimental conditions
under which the test will be conducted. Indicate the
number of tests and their locations (e.g. spatial
location relative to the site, exploratory shaft
facility elements, repository layout, stratigraphic
units, depth, and test location):

- Summarize the test methods. Reference any standard
procedures (e.g., ASTM, API) to be used. If any of the
procedures to be used are not standard, or if a
standard procedure will be modified, summarize the
steps of the test, how it will be modified, and
reference the technical procedures that will be
followed during the test. If procedures are not yet
available, indicate when they will be available.
Indicate the level of quality assurance and provide a
rationale for any tests which are not judged to be QA
level 1. Reference the applicable specific QA
requirements that will be applied to the test;

- Bpecify the tolerance, accuracy, and precision
required in the test, where appropriate:

= Indicate the range of expected results of the test
and the basis for those expected results:

- List the equipment regquired for the test and
describe briefly any such eguipment that is special;

- Describe techniques to be used for data reduction
and analysis of the results:;

- Discuss the representativeness of the test including
why the test results are considered representative of
future conditions or the spatial variability of
existing conditions. Also indicate limitations and
uncertainties that will apply to the use of the
results; and

-~ Provide illustrations such as maps, crose sections,
and facility design drawings to show the locations of
tests and schematic layouts of tests.
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- Relationship of the test to the set performance
goals and confidence levels.

© For each type of analysis: .

= fBtate the purpose of the analgsis, indicating the
testing or design activity being supported. Indicate
vhat conditions or environments will be evaluated and
any sensitivity or uncertainty analyses that will be
performed. Discuss the relationship of the analysis to
the set performance goals and confidence levels;

- Describe the methods of analysis, including any
analytical expressions and numerical models that will
be employed:;

- Reference the technical procedures document that
will be followed during the analysis. If procedures are
not yet available, indicate when they will be
available. Indicate the level of quality assurance
that will be applied to the analysis and provide a
rationale for any analyses which are not judged to be
QA level 1. Reference the applicable QA reguirements;

= Identify the data input requirements of the analysis;

- Describe the expected output and accuracy of the
analysis; and

- Describe the representativeness of the analytical
approach (e.g., with respect to spatial variability of
existing conditions and future conditions) and indicate
limigttions and uncertainties that will apply to the
results.

IV. Application of Results:

© Briefly discuss where the results from the study will be used
for the support of other studies (performance assessment, design,
and characterization studies):

o For performance assessment uses, refer to specific performance
assessment analyses (described in Section 8.3.5 of the SCP) which
will use the information produced from the studies described
above, and refer to any use of the results for model validation:

© For design uses, refer to, or describe, where the information
from the study described above will be used in construction
equipnent design and development and engineering systerm design
and development (e.g., waste package, repository engineered
barriers, and shafts and borehole seals):; and

© For characterization uses, refer to, or describe, where the
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v.

information from the study described above will be used in
planning other characterization activities.

Schedule and Milestones: .
Provide the durations of and interrelationships among the
principal activities associated with conducting the study (e.g.,
preparation of test procedures, test set-ups, testing, data
analyses, preparation of reports), and indicate the key
milestones including decision points associated with the study
activities;

Describe the timing of this study relative to other studies and
other program activities that will affect, or will be affected
by, the schedule for completion of the subject study; and

Dates for activities or milestones, including durations and
interrelationships, for the study plans will be provided. These
ghould reference the master schedules provided in Section 8.5. of
the SCP.
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