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(S1UDY PAN 8.3.1.2.2.6, Revision 0)

by

William H. Fbrd

Hydrologic Transport Section
Hydrology & Systems Performane Branch

Division of High-Invel Waste Management, MS
U.S. Nuclear Regulatory oamission

November 12, 1991

Me stated purpose of the DOE "Sbdy Plan 8.3.1.2.2.6, for Characterization of
the Yucca Mcatain Unsaturated-Zone Percolation Surface-Based Studies" is the
meaonnemet of the physical properties of the meia ad the hydrologic
processes under which liquid and vapor flow ocwr in the unsaturated zone.
This study plan consists of several related studies: (1) matrix
hydrologic-properties testing; (2) matrix-property sampling of surface-based
boreholes; (3) a Solitario Canyon horizontal-borehole study; and (4) the site
verLical-borehole activity, which also includes a geophysical loggirj and
vertical seismic profiling program.

The objectives of the Matrix hydrologic-properties testing activity are to
characterize the flux-related, matrix hydrologic properties of geciydrologic
units using core derived data and using statistical and geostatistical methods
to estimate flux-related, matrix hydrologic properties for large volumes of
rock. his activity describes a number of laboratory tests that will be used
to examine core samples and the geostatistical approaches to selectir core
samples for testing from surface based testing and the exploratory studies
facility. The Matrix hydrologic properties testing activity consists of two
main aspects; a matrix-property sampling program that will determine core
sample intervals and a laboratory testing program that will be used to
determine matrix hydrologic properties from core samples. The laboratory
testing program will nt only analyze core fram the surface based testing
progrwam, but will also analyze core from the exploratory studies facility.

Main objectives of the site vertical borehole activity are to define the
hydrologic potential field within the unsaturated zone and to determine the
in situ builk-permeability and bulk hydraulic properties of the unsaturated
media. In this activity one 300 meter horizontal and 19 vertical holes are
planned to be drilled from the surface into the water table. Of the 19
vertical boreholes, 8 will be located within the onoepial Drift Boundary. It
should also be noted, in the future, additional boreholes may be proposed by
the WOE as data from boreholes and the exploratory studies facility are
developed and capared.

After the boreholes are drilled, packer nitrogen-injection tests will be run in
15 boreholes to determine gas-phase permeabilities of the rock. Cross-hole
pneumatic tests will be run in two sets of boreholes. Permeabilities to air
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will be ixasured using packer-injection tests in sirgle and cross-hole
configurations, with gas-tracer diffusion tests o-dertaken at 2 borehole sites.
She determination of in situ potentials beneath the site will be acouplished
by installing instments within each borehole and monitoring these for a
period of three to five years. Wuring this long term mnitoring period, aess
tubes will permit the vacium saqling of in situ pore gases and water vapor for
dxhnical and isotopic analysis. Finally, water permeabilities will be measured
using packer-injecticn tests in single and crass-hole configurations.

This activity also ir es gephysical borehole surveys and a vertical
seismic profiling study. T¶o boreholes will be drilled and instrumented
exclusively for the vertical seismic profiling sbdy, wfiidh will provide
subsurface geopysical data to reai interpretations of the structure and
stratigraphy across the central section of Yucca amlutaln.

The objectives of the Solitario Canyon horizontal-borehole study are to: (1)
examine, on a local and limited scale, the extent of fractures, brecciation,
and goue develqpnent associated with the Solitario Canyon fault zone; (2)
evaluate locally the geciydrologic significance of fault-related features on
water movement within the Solitario Canyon fault zone; and (3) evaluate whether
additional information is needed to adequately characterize hydrologic
boudlaries along the Solitario Canyon fault zone.

The results of this study plan will be used in the resolution of performance
and design issues cornrfed with liquid and gas flow within the unsaturated
zone. he principle applications will be in assZesents of ground-water and
gas travel times (Issues 1.1 and 1.6), and design analyses related to the
urdergroud-repository facilities (Issue 4.4). Issues coerned with
repository seals (Issue 1.12), will also use the hydrochemical information
resulting from this study.

A Phase I review of the study plan was done with respect to (A) DOE/NRC
agreement on the content of study plans: (B) identification of objections; (C)
closure of NRC open Items; and (D) the need for a Detailed Review (See Review
plan for NRC staff review of DOE study plans, revision I, 12/6/90).

Evaluation of Study Plans Relative to the hgrenemnt and to the REgixnsible DOE
Contractors OA Procnamg (ectives 1 and 5)

Criterion 1 The cxrtent of the study plan under review is
reasonably consistent, as a~rcriate for the activities, tests
and analyses described, with the Agreement (NW-DOE meeting on
the level of detail for site characterization plans (SCP) and
study plans, May 7-8, 1986).

Staff Review

Attached (Attacbment A) is an itemized checklist of the study plan content
as campared to the agreement on content resulting from the NR/DOE level
of detail meeting. In general, the content of the study plan is
reasonably consistent with the agrement. However, the details of field
and laboratory tests are contained in the technical procedures which were
not provided as part of the study plan. Many of these technical
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procedures have not as yet been written. Out of .19 technical procedures
identified in the report, 58% or 69 proies have yet to be devellqed.

It would also be noted that for each type of test the study plan did not
indicate the level of QA and provide the rationale for any tests that are /
rot QA level one. Further the study plan did not reference the aplicable
specific QA1 reure n aplied to the test or the levels of QP. applied
to each type of analysis. he reason for this is that a detrmination of
the quality status for the activities of this study will be made
separately, accxrdirg to AP-6.17Q, "etrination of the Sortan of
Items aid Activities", Aid rplements NtB-1318, "Technical Position on
Itemi and Activities in the High-Level Waste Geologic Repository Program
Subject to Quality Assurac Recrt ." Ihe results of that
determination will be ctained in the Q-List, Quality Activities List and
non-Selection Record, ihc will be controlled docments. Furthermore, Q&
grading packages for the activities of this study plan will be prepared
separately, arding to AP-5.28Q, "Quality Assurance Grading". he
resultant Quality Assurance Grading Report will be issued as a controlled
document.

Criterion 2 All study plan references have been provided when
the study plan was issued.

Staff Review

All references have not been provided. However, the study plan lists 114
refereces and of these only 13 are considered not readily cbtable by
the U.S. NRC library. Attadiment B is a copy of the list of references
from the study plan with all references marked either SCP (referenced in
the Site Characterization Plan), AA (assmed to be available, or NAA (not
assune to be available). DOE should provide copies of all references
marked NA to the NRC. References marked AA may be requested later if
needed for future reviews or technical exchanges.

Criterion 3 Open items relative to the QA program of the DOE
contractor responsible for the study plan that could call into
question the quality of the study plan, have been resolved.

Staff Review :

Based on a meeting with Kenreth Hooks, Section leader, Quality Assurance
Section, there are currently no pen quality assurance items that would
call into question the quality of the study plan.

Identification of Cblections (objectives 2 thrucImh 6)

Staff Review

In the study plan it is stated that five of the investigative methods
described in this study plan have been identified by the DOE as having the
potential to either adversely iUpact long-term repository performanoe,
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ar4/or the potential to create interference that could -Bmra-iIe the data
and testing bJectives of another testing method. Mhese five metods
include:

1. drilling and coring;
2. in situ pneutatic testing
3. stemig, in situ instn tion and nnitrirg;
4. vertical seismic profilirg; ad
5. water injection testir .

In reviedin this study plan, the I agrees that sc test interferences will
on and that there may be s in pacts on reposit performance. HAVver,
the NRC staff did not identify an "bcbjection" level conaern. The staff did not
identify any conerns with activities, tests, and analyses which, if started,
could cause significant and irreparable adverse effects on the site, the site
dharacterization program, or the eventual usability of the data for licensing
(prograimatic fatal flaws).

Criterion 1 Potential adverse effects on repository performac:

Staff Review

Adverse effects on repository perforancoe culd arise from the
constnction of 19 vertical boreholes, 8 of which will be located within
the Conoeptual Drift Bourdary. These boreoles might allow more water to
flow from the surface to the repository or bnee faster paths for
radionuclide transport frcm the repository to the water table.

Presently, no method is available for reliable, noninvasive Cesurenent of
in situ pneumatic, thermal, and moisture Potentials. The work outlined in
this study plan is entirely dependent upon gainlng direct Physical access
to the geologic units beneath Yucca Mountain. Therefore boreholes are
required to atxmplish the objectives of this study.

All boreholes will be constructed to meet the relevant requirements of
10 CFR 60.15. hese are:

1. Methods of drilling, borehole testirg, and instrumentation shall
limit adverse effects on long-term repository performance to the
extent practical (10 CER 60.15(c) (1)).

2. The nomber of boreholes, particularly those within the
repository block or isediate vicinity, should be limited to the
exent practical consistent with ebtainlr inforation needed
for site characterization (10 CER 60.15(c) (2)).

3. Boreholes in the repository block should be located where shafts
are planned for the repository, or where large unravated
pillars are plamed, (1OCFR 60.15(c) (3)).

Firthermere the study plan reports that, the planned boreholes within the
Qiicexptual Drift Boundary can be a dated in the published ccxceptual
repository design (Sandia National laboratory, 1987), using a minimum
standoff distanoe of two opening diameters between boreholes and mined
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openins to control the minimu size pillar in the repository layout. In
addition, a stardoff distance of at least 30 m (100 ft) will be maintain
betwen boreholes and enplaced waste. he DOE concludes that this
strategy will reae the useable area of the repository by only a small

She borehole siting strategy described in the stidy plan was guided by
consideration of multiple, workirg hypotheses on water flow in
unsaturated-fractured rock at Yuoca Mountain and recognition of the need
to suFort performance assesnt evaluations. Vertical borehole drill
sites were chosen to satisfy r i to: (1) investigate specific
geohydrologic features; (2) cover Yucca ontain areally; (3) minimize
dsturne to the main body of the prposed repository within the
Con~ptal Perimeter Drift Boudary; (4) locate in areas suitable for
construction of relatively large drilling pads with a minimum of
distrbance to the natural terrain; and (5) locate in areas sufficiently
distant fram boreholes previously drilled with water or foam-based
drilling fluid. It should also be noted, in the future, additional
boreholes may be proposed by the DOE as data from boreholes and the
exploratory studies facility are developed and cmqarod. Acxording to the
study plan the number of planned unsaturated-zone boreholes cannot be
reduced, without significantly impacting the characterization of important
features of the unsaturated zone.

Borehole sealing is the primary method to mitigate negative ipacts from
the vertical boreholes on repository performance. At the time of
repository closure it is planned that each unsaturated-zone borehole
located within the Canceptual enrimeter Drift Ecundary, and possibly every
borehole in the site area will be plugged and sealed. Mie study plan
presents two alternatives addressing the need to seal the unsaturated-zone
boreholes: (1) show that the stermed configuration constitutes a viable
seal, or (2) denxnstrate that stemed boreholes can eventually be drilled
cut for sealing.

Present plans for the Yucca }Mcutain sealing program call for
(1) preliminary testing and laboratory wiork during site characterization;
(2) develpcent of a preliminary sealing concept for the repository
license application; (3) confirmation testing during repository

nstrucn and operation; and (4) develcpment of a final sealing concept
for the license amendment to close the repository. 7he study plan states
that current plans ciply with regulatory requiemnts, but explicit
sealing requirements are not airrently available to guide borehole
construction and completion during site characterization.

Potential problems with drilling out unsaturated-zne boreholes for
sealing are:

1. lhe drilling process ust remove cable, metal assemblies, and
other materials in addition to the stemnming material.

2. lhe drill mut follow the stemied hole, even in the softest
formation and in the presence of "junkl.
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3. The operation my have to be performed "dry" to prevent large
losses of drilling fluid.

The study plan concludes that drillir out unsaated-zone boreholes
stenmed with a sirqle strand of holw rigid tubirg, is prdably feasible.
Plastic materials and the fiberglass pipe could be easily crushed and
carried up hole by air cirailation. A large bundle of electrical cable
would be mre probltic, but culd probably be drilled cut if the cable
were selected for ease of disruption. Metallic tn assemblies
could create problems unless they are of minimal size and constructed of
light gauge, millable materials.

The DOE feels some of the uncertainties of drilling out boreholes prior to
sealing may be reduced by: (1) adherence to tight verticality
specifications during drillin; (2) accurate borehole deviation surveys
prior to stecming; and (3) precise centering of the central stemming tube
in the borehole for later use as a pilot/centering hole to drill out the
borehole prior to sealirg. he feasibility of effectively sealing and
plugging the horizontal borehole in Solitarion Canyon may be less certain
than for the vertical boreholes. However, sould there be problems in
sealing that borehole, it is located well outside the Coxeptual Perimeter
Drift Boundary, where it can have little effect on repository performance.

It does not appear to the staff the the conduct of the activities
described in this study plan will have significant adverse ipacts on
repository performacI. This decision was influenced by the following
considerations: (1) the information frin this study plan is iportant to
site characterization; (2) there does not appear to be a noninvasive
method of collecting the data; (3) DE has comitted to sealing each
unsaturated-zone borehole within the Cbnceptual Perimeter Drift Bourdary;
and (4) the study plan has outlined a process to develop acceptable
borehole sealirg requirements and approaches. In regards to the fourth
point, the NC staff expects that proper sealing of boreholes will
eventually be performed consistent with 10 CFR 60.134, whidh states "Seals
for shafts and boreholes shall be designed so that following permanent
closure they do not becme pathways that compromise the geologic
repository's ability to meet the performance objectives for the period of
permanent closure". It should also be noted that in the future,
additional boreholes may be proposed by the DOE as data frm boreholes and
the exploratory studies facility are developed and ccmpared. Hmver,
cnclusions enlin this study plan, should not be construed to mean
that the EC has reacied these same conclusions with respect to additional
or other boreholes not identified in this study plan (i.e., Revision 0).

Criterion 2 PEtential significant and irreversible/umitigable
effects on characterization that would physically preclude
obtaining information necessary for licensing.

Staff Review

The study plan describes the expected magnitude of interference effects
and precautions taken to lessen them. Test interferences will oczr
because many kirds of testing activities are planned for eadh individual
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borehole and drilling disturbs the in itu hydrologic aaditions of core
saples.

To mitigate drilling ipacts on other studies, the boreholes will be
drilled with air to preserve in situ cmnditions to the extent practical.
Drillilg with air may have s5m disadvantages with respect to drylrg the
care and rocks rmrdio the borehole. HMwver, modeing by Bodvarsscn
aid others, 1987, a xperi t studies in tuffs in G" urrel at the
Nevada test site have shm that drillirg with air disturbs the in situ
hydrologic conditions in uatuted rck mu less than wet drilling It
is projected that for cluster boreholes, dryirq of the rock due to
drilling may be greater than for isolated boreholes. The present testing
strategy assumes that snst drying effects are restricted to the rock
matrix in the vicinity of the fractures, so that matrix hydrologic
Prerties are not significantly disturbed by drilling and testing. To
evaluate the magnitude of drilling and testing drying effects; moisture
potentials measured in samples from the first cluster borehole to be
drilled in a cluster will be cmpared with that fram later boreholes.

Arxther effect of drilling is the contamination of the gaseous phase by
meteoric air and moisture, which could perturb planned carbon-isotcpe,
oxygen-isotope, ad tritium studies based on gas sampling in the
unsaturated zone. To mitigate this problem a chemical tracer such as
sulfur hexaflouride (SF6) will be metered into the drilling air to
estimate the amount of contamination in future gas samples from drilling.

In situ pneumatic testing will involve the injection of relatively dry gas
through borehole test intervals isolated by paired packers. This testing
activity is expected to cause sm drying of the rock in the immediate
vicinity of the borehole test intervals. The dryin; of the rock matrix
adjacent to the borehole and along fractures could effect borehole
long-term monitorirg moisture-potential data. Mh of the air used in
pneumatic testing is expected to flow into fractures because of low matrix
permeabilities. Probable magnitudes of the drying effects were
numerically modeled, with no discernible change in saturation occurring at
radial distances fram 0.08 to 0.4 meters (depending on modeled water
saturations). The study plan indicates that the effects of pneumatic
testing on the long-term monitoring instrument stations will be mitigated
by the length of the instrument stations. he leigth of each instrument
station will be three times the length of the strx2uard air injection
interval. It is felt that the near field effects of drying will tend to
be masked by the muh larger in situ instrument stations, since in situ
monitoring instruments are expected to provide an average value of
moisture potential integrated over the entire volume of the instrument
station cavity. The study plan expects that the disturba e effects of
air injection will be relatively short lived within the planned three to
five year in situ monitoring period.

Drying effects from in situ pneumatic testing Ray be greater at clustexr
borehole sites. Borehole spacirg at cluster sites is designed primarily
to sIort cross hole pneumatic testlrg. The study plan anticipates that
the magnitude of the drying effects can be evaluated by comparing in situ
measurenents of moisture potential with similar on core
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sairples; and by cxmparing differences between moisture data fran nearby
boreholes.

FbtlUwing in situ mxnitorin, a series of water injection tests are
planned for each of the boreholes. Water will be intr Ito the
unsaturated-zone borehole instrument station Cities. he study plan
considers the total amunt of water needed to conduct an idividual test
to be relatively small with respect to the volume of rock that will be
affected. 7he zone of influence is not expected to exceed a radius of 1
to 2 meters for oczmplete saturation of the nearby rock. Lrplementation of
these tests, will preclude continuation of the in situ uwitorin program.
Mie final decision to proceed with water injection tests will be
contingent n pletion of the other data collection activities. A
decision to begin water injection tests will be predicated on an analysis
of the pronective utility of the injection tests, the potential impacts
on waste isolation, and the benefits to be derived from continuation of
in situ monitoring beyond the original three to five years that is
currently planned.

7he magnitude of test interference effects described in the study plan are
deemed acceptable to the NRC staff. Many of the interferenxe effects are
unavoidable, but some of the effects may be eliminated by drilling more
boreholes and condixi±ng fwer kinds of tests in each hole. Hiowever, it
is probably not justified to take these approaches, because: (1) the
predicted magnitude of interference effects attributable to study plan
activities looks acceptable; (2) the study plan methods to mitigate and
evaluate interference effects appear well thought out; (3) there is a
value to collecting many different kinds of data from the same location;
and (4) there may be potential adverse ipacts on repository performanc
from more boreholes.

Criterion 3 Potential significant disnption to characterization
schedules or sequencing of studies that would substantially
reduce the ability of DE to obtain information nessary for
licensing.

Staff Review

It is iportant to note that this study plan references marny prototype
tests. Testing procedures have been chosen that investigators expect will
work as planned. However, the investigators recognize that there is a
degree of risk associated with many of the tests which have not been
previously tried. Tiherefore, tests to evaluate the feasibility of
prcposed testing methods are planned. Critical prototype testing
identified in this study plan will be completed successfully before
site-characterization testing is started. Equipment selection and
developmnt is a major objective of the prototype testing. As such,
specifications for equipient to be used during site characterization
cannot be conpletely defined until this testirg is done. The ccnstruction
and borehole testng program is estimated to last a[p Eximtely three
years, with in situ mmitorirq followed by water injection testing lasting
for a period of three to five years. The relatively long period (6 to 8
years) needed to cocxplete these activities, plus the need to conduct many
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prototype tests, means there is very little time in the present schedule
for delay. Hevers such delays wild not ipact the DOE's ability to
cbtain informtion for licensing over a longer time period.

Criterion 4 Inadacies in the Q& program which must be resolved
before work begins.

Staff Review

Based on a meting with Kneth Hoks, Section Tead, Quality Assuraro
Section, there are currently no quality assurar inadeqacies tat have
to be resolved before the work begins.

Closure of NRC Q=n Items (Ctectives 8 and ll

Staff Review

Not applicable - In its transmittal letter ME did not propose to close
any open items with this study.

Need for Detailed Technical Review

A study plan is a candidate for a detailed technical review if it meets any of
the following 5 criteria from step 6 of part 4.2 of the Review Plan. In
summiary: this study plan is a candidate for a detailed technical review based
on all 5 criteria. It is important to note that this study plan references
many prototype tests. Critical prototype testing identified in this study plan
wost be completed scessfully before site-characterization testing is started.
Characterization of the site will not be crxlucted by methods described in this
study plan if prototype testing demcnstrates that the methods ard/or equipment
cannot be applied succssfully to Yucca Mountain.

Having identified the need for a detailed technical review, we note that much
prototype testings still needs to be cnducted, that the study plan will not
use the methods described if the prototype tests are not uooessful, and of 119
technical proodures 69 or 58% remain to be developed. STherefore it is
reccmended that a detailed technical review not be performed at this tim.

Each criterion is discussed below:

Criterion 1 The study plan may be related to one or more key site
related issues.

Staff Review

This study plan is related to cne or more key site related issues. he
results of this study will be used in the resolution of perfozmaxo and
design issues ocrned with fluid flow (both liquid and gas) within the
unsaturated zone beneath Yuca Muntain. 7he principal applicatins will
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be in assessments of grod water and gas travel times (Issues 1.1 and
1.6), ad design analyses related to the underground-repository facilities
(Issues 4.4). Issues Aoerned with repository seals (Issue 1.12), will
also use the hydrochemical infoti resultirg fram this study.
Informtion frym this SBudy plan will also be used to resolve Issue 2.2
(worker ioogical safety under normal qperating conditions) and Issue
2.7 (Claracteristics and cnfigurations of the repository).

Criterion 2 The study plan pertains to same NC oen itens.

Staff Review

Itb determine if the study plan pertains to sane NC open items a search
was crnuc of the NC July 31, 1991, review of DOE Responses To NRC
Point Papers On Site Characteizaticn Plar,/oonsultaticn Draft Decebber
1988. This search simply identified those pen items which specifically
refer ed this study plan or cm of it's testing activities by name. The
search identified cm open item.

(1) SCA 0MNEU 15 which contains concerns relative to the Solitario
Canyon Horizontal Borehole Studies. This study plan was referenoed
as one of two study plans that would have to be reviewed by the NRC
staff before progress could be made twards closure of this comment.

Criterion 3 The study plan describes unique, state-of-the-art tests
or analysis methods that do not have a suportive scientific
history of providing data usable in licensing.

Staff Review

This study plan references many prototype tests. ¶esting procdures have
been chosen that the investigators expet will work as planned. The
investigators recognize, however, that there is a degree of risk
assoiated with mary of the tests wich have not been previausly tried.
Therefore, tests to evaluate the feasibility of the proposed testing
methods hame been planned. Prototype testing will serve several purposes,
including the development of reasonable and adequate qulity-assuranoe
procedures aid an assessment of data-acquisition and storage needs of
irdividua tests. Prototype tests will be needed to: (1) determine the
most suitable methods and develop new methods to conduct matrix hydrologic
prqperties tests; (2) design and evaluate borehole drilling and sealing
technology and performac; (3) design and evaluate the capabilities and
limitations of instumwents to be used over the extended monitoring phase
in the Site vertical boreholes; and (4) test and design air and water
injection test apparatus.

Prototype-test plans applicable to activities in this study plan are
described in detail in project prototype-testing docaments. Critical
prototype tesng identified in this study plan tist be completed
successfully before site-dcaracterization testing is started.
Characterization of the site will not be cozducted by methods described in
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this study plan if prototype testing demmstrates that the mthods andor
eApment camot be applied sucessfully to Yucca. Imtain.

Criterion 4 The study plan describes a study critical to the evaluation of
site perfonar e that carot be repeated for a number of years
due to its disnution of the natural baseline.

Staff Review

The studies described in this study plan are izportant to the evaluation
of site performance. These tests will preclude timuation of the
in situ it program. Therefore, the site vertical-borehole and the
Solitario Canyon horizontal-borehole studies prehably carmt be repeated
at the exact same location, because at the end of in situ monitoring, a
series of water injection tests are pianned. It should also be noted that
given the long time period required to cordhuct the tests in this study
plan (6 to 8 years) any need for the duplication of these tests could
extend the DME's projected schedule.

Criterion 5 The study has scme other critical relationship to
potential licensing xerns.

Staff Review

Although the study plan describes general relationships between this and
other studies, there is no explicit discussion of an overall program of
iterative performac assesment, or discussion of the tinuirg of this
study relative to such a program. This kind of systematic, iterative
approach to identifying the information and analyses needed to support a
license application has previously been recmmendled in other N[C docaents
(e.g., Omment 1 in NRC's Site Chearacterization Analysis of DEs SCP),
and is hereby -r -! r Id once again for the DOE's consideration as its
site chcterization program proceeds.

Bodvarsson, A, and others, 1987, Prelininary calculations of the effects of air
and liquid water-drilling on moisture conditicns in unsaturated rocks:
Earth Sciences Division, awrence Berkeley Laboratory, University of
California, Berkeley, California.

Nuclear Regulatory Mmission, 1991, Review of DOE Repnses lMC Poirnt
Papers on Site Characterization PlanrConmltation Draft Decmber 1988

Sandia National laboratories, 1987, Site characterization plan - coceptual
repository design report: SANB4-2641, 6 volumes.
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A=DME21 A
m=M aEXLTr OF SIUDY PAN aiOir

CERAjIZATIQI OF IE YUCA NIMM UN a EURMN-ZCE
SLUE-ASED SIIDIS

I. ERMOM AND OBJEC7WE

Is the informaticn to be
YesX_ NO

dtained in the study desribed?
N/A_

Is the ratimale for infonnatia to be dctaned provided?
Yes_X_ No N/A_

II. RTIcATE Em s/uNVEGNATicK

the study plan provide the raticnale for tests ard analysis,
irdicatig altenatives cnsidered and pticrs, advatages, ad
limtaticris?

Yes_X_ No N/A

I1es the study plan provide the raticnale for the ber, locatian,
duraticn and timirg of tests, cnsiderin urertainty, ard identify
dvicus alternatives?

Yes_X_ No_ N/A_

the study plan deibe the axmtaints for the study?
Yes._X_ No N/A_

In descrbing the straints for the study, does the
iLr potential site ipacts?

Yes X No N/A

In describi the Lxxstrains for the study, does the
csider the reed to simlate reoitory citis?

Yes No N/AX_

study plan

Study PlIn

ailicati of rpository oonditics are rt ecessary to
cadl3t the tests dscribed in this study plan.

In describing the traints for the study, does
cnsider the required accu-acy ard precisicn?

Yes X No _ N/A

In describirg the ctistraints for the study, does
cmisider the liits of analytical methods?

Yes X No N/A _

the study plan

the study plan

In describing the acmtras for the study, does the study plan
cnsider the capability of analytical methods?

Yes X No N/A
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In describing the cais xaints for the sbxty, does the study plan
ornuwder time required vs. time available?

Yes_X_ NO_ _A

in describing the taints for the stuly, does the sdy plan
cxsider the scale of penmna and paraeters?

Yes_X_ NO N/A

In dribing the anstrairts for the sdy, does the stdy plan
cnsider in-fere ang tests?

Yes_X_ NO N/A

In describir the iorstraints for the study, does the study plan
acsider interference between tests aul ed oratory shaft

Yes_X_ No N/A _

In. 5sa(i~Na~ O¶IS AN ANALIs.

FRr each type of test does the study plan describe the general
a Eproach that will be used? .

Yes_X_ No N/A

For eaci type of test does the study plan describe the key paramters
that will be measured in the test andeper l cditis uder
idd the test will be co ted?

YesX No N/A _

Flor each type of test does the study plan irdicate the mwber of
tests aid locaticzs?

Yes_X_ No_ N/A_

For eac tpe of test does the study plan summarize the test mekods
if non-stardar proedure, smmarize steps of the test, how it will
be modified, ad reference teimical procedure?

Yes No_X_ N/A _

Not all of the tnical procedures have been develcped. Out of
119 tedmical procedures identified in the report, 58 % or 69
procedres have yet to be develwqed.

For each type of test does the study plan idicate the level of Q
ard provide the raticzale for any tests not Q& level ane?

Yes No_X_ N/A

% grading padcges for the activities of this study plan will
be prepared separately, a dln to AP-5.28Q, "Quality
Assurae GradirWI. he resultant Quality Assurance Grading
Report will be issued as a ccntrolled doament.
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For ead type of test does the study plan refereze the applicable
specific OA r r ir applied to the test?

Yes No_X_ N/A

letezninatin of the quality status for the activities of this
study will be nzd separately, accrdin to AP-6.17Q,
"Determination of the nertar of Items ard Activities", idc
imlements NtJ-l1318, wTedicll Fositicr cn Items and
Activities in the High-level Waste GeClogic Pepository Program
Subject to Quality Assurae P e". he results of that
deteintion will be cutained in the Q-List, Quality
Activities list aid r-Selectien acord, hid will be

ore tolled documents.

For eaci type of test does te stiiy plan specify I
accracy, ad precision recuired in the test?

Yes X NO N/A

For each type of test does the study plan idicate
expected results and the basis for those results?

YesX No N/A

For ead tpe of test does the study plan list the
regjzetrents, briefly describing special euipnentV

Yes_X_ No NA_

For eadh type of test does the study plan describe
be used for data reductio and analysis?

Yes_X_ NO N/A_

For each type of test does the study plan describe
rePrtentativeness of test, indicating limitaticrs
that apply to use of results?

Yes_X_ No N/A

the tolerane,

the rarge of

tem

the tedmiques to

the
aid uncertainties

F eai type of test does the study plan proide ilustraticrs of
test locaticns?

Yes X No N/A

For each type of test does the sbidy plan discmss the reatip of
the test to set performance goals and cfden levels?

Yes_X_ No N/A

Fr ead type of analysis does the sbxty plan state the pupose of
analysis, niicate cditicns to be evaluated and describe any
urrtainty analysis?

Yes X No N/A

For eaci type of analysis does the study plan describe the ezthods of
analysis, includirg analytical expressions aid inerical models to be
used?

Yes X No N/A
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Ftr eac tpe of analysis does the study plan reference the temnical
proceues docuient that will be follawed darin analysis?

Yes_X_ No_ N/A

br eaci tpe of analysis does the study plan idicate the levels of
Q&, applied?

Yes__ NoX N/A

CA grading paages for the activities of this study plan will
be prepared separately, aordinq to AP-5.28Q, "Quality
Assurance Grading". The resultant Quality Assurar Grdirg
Report will be issued as a controled doc.ment.

Fbr eaci type of analysis dos the study plan identify data irpt
r irements?

Yes_X_ NO _ N/A _

For each type of analysis does the study plan desci the expected
att ad auacy?

Yes_X_ No N/A_

For eaci type of analysis does the study plan describe the
reptrsentativeness of the analytical aroa, i ti limitations
and nertainties that aply to results?

Yes_X_ No N/A _

IV. APPZC~AMLN OF RES=

Does the study plan briefly discuss Mere results frm study will be
used for suport of other studies?

Yes X NO N/A

Does the study plan refer to specific perf imte a nt
analyses?

Yes_X_ No N/A_

IDes the study plan describe ire fatiai frm the study will be
used in s eqipient and e ii system design ard
develqnent?

Yes_X_ No N/A

oes the study plan describe where infonati f the study will be
used in plannirq other daracterizatin activities?

Yes_X_ No N/A

V. SE S AND ES

DNes the study plan provde duraticns of ad t P airg
principal activities associated with this study?

Yes_X_ No_ N/A _
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Doe the study plan list ]ey t decon points
associated with studty activities?

Yes_X_ No N/A

the sbzdy plan describe the timing of the study
other sbdies ard other program activities?

Yes_X_ No N/A 

relative to

clthe study plan provide dates for activities for the study plans:
refereme sectig 8.5 in SCP?

Yes_X_ NO N/A
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