Attachment D

Golder Associates

CONSULTING GEOTECHNICAL AND MINING ENGINEERS

September 10, 1982 Our ref: G/82/300

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

Attention: F. R. Cook

Subject: Contract No. NRC-02-81-027
Performance of Engineered Barriers in a Geologic Repository
Waste Package Workshop, BWIP - Trip Report
Letter #55

Gentlemen:

We are pleased to submit this report concerning the BWIP Waste Package
Workshop at Rockwell Hanford Operations, August 9-12, 1982, which was
attended by R. Talbot of Golder Associates.

The purpose of the workshop was to obtain information related to key

issues contained in the Site Characterization Report, and plans to

resolve those issues, to allow the NRC to scope their Site Characterization
Analysis by October 1, 1982. The workshop was intended to focus on the
data and analyses that have been used in the SCR to support conclusions
drawn with respect to the site. Plans for future tests and analyses
required to resolve key issues were also to be discussed.

The waste package team was instructed to focus on metal corrosion and
waste form dissolution; information on backfill was of interest only
to the extent that it influences the corrosive environment of the waste
package. The main area of interest to Golder Associates within this
workshop was the definition of the emplacement environment as it
affects waste package performance and design. One specific area of
concern, geochemical parameters and environment, was discussed in the
Geochemistry Workshop, conducted at the same time, with which Golder
Associates was not specifically involved.
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NRC-02-81-027, Letter #55 -2- September 10, 1982

The waste package workshop was structured as follows:
Day 1. Presentations by the RHO staff.

Day 2. Presentations by the RHO staff.
Discussions of corrosion - whole group.

Day 3. Small discussion groups, specific topics.
Day 4. Wrap up meeting with RHO.

It was unfortunate that this approach consumed far too much of the available
time in either general presentations by RHO of only limited usefulness,

or in detailed discussion of certain topics involving all workshop

members but of specific interest to few. As a result, the remaining

time was insufficient to allow more than a rather cursory review of

topics of interest to Golder Associates. For future workshops, there

is a clear need to provide Rockwell with a detailed list of discussion
topics and/or questions that are of concern to the NRC well before the
scheduled workshop dates.

The attached notes summarize information obtained in the areas of
interest, and provide some conclusions. Please direct any questions or
comments on this material to the undersigned.:

Sincerely,

GOLDER ASSOCIATES
Liclah (el —
Richard Talbot

Assistant Project Manager

RT/1w
Attachment
cc: C. L. Pittiglio

J. Greeves
Division of Contracts
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SUMMARY NOTES - WASTE PACKAGE WORKSHOP

1. General Conclusions

1. 1

1.2

1.3

1.4

An impression was gained that the program for waste package
design, definition of environmental conditions around the waste
package, and waste package performance analysis is in a relatively
infant stage. It is 1ikely that many questions concerning the
adequacy of existing data and analyses will be unresolved in the
SCR. However, the work currently in progress and planned to
define the waste package environment, both during repository
operations and post closure, appears to be focused on the

major issues.

During discussions, it became apparent that the interfacing

and information exchange between the various technical groups
was not as positive as it should be and this could lead, under
the worst circumstances, to erroneous conclusions. This was
particularly noticed with respect to the near field hydrological
modeling and the site hydrology. It is essential that alter-
native models, and assumptions used in modeling, should
ultimately be consistent for the various design or site
investigations. It is possible that the performance assessment
activities that are now inprogresswill provide the integration
needed.

The horizontal storage concept has been selected as the

reference design for the SCR, primarily to reduce construction
costs (excavated volume). No information was available to
indicate that the feasibility of this concept had been adequately
evaluated, or that tests were planned to confirm this.

The waste package has been simplified:

o The 1% inch thick carbon steel canister for spent fuel.
o A carbon steel overpack for CHLW.

This design simplification has been justified on the basis that:

o Reducing conditions (low oxygen fugacity) will be achieved
rapidly in the repository; the basis for this conclusion is
empirical and it is not clear that this will be substantiated
by testing.

o The canister is designed for hydrostatic pressure (1600 psi)
at 1000 years, with a corrosion allowance of 1/2 inch.

o Mechanical pressure on the canister will be effectively
zero; data and analyses ‘to support this conclusion were not
readily available, and the interaction between the host
rock/backfill/canister must be clearly established.
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o The backfill sorption provides a backup for early canister
failure and functions as a diffusion barrier; while a
considerable amount of data on backfill exists, the available
data on possible retardation factors for backfill is poorly
described at expected repository conditions. No analyses
were available to support or quantify this role for backfill.

1.5 The selected backfill materials is 75% basalt/25% bentonite,

1.6

1.7

chosen because:

0 The swelling bentonite will keep water away from the package
for a period of timef

o The crushed basalt assists in Eh control, reduces cost and
provides a more mechanically stable backfill.

While considerable lab data exists on backfill thermo-mechancial
properties, no full scale tests have been conducted to evaluate
for the horizontal configuration:

o Backfill placement techniques for either storage holes -
the or the storage rooms.

o Properties of the in-situ backfill for both cases.

The effect of keeping storage holes open for 50 years before
backfill placement would have to be considered. It is not
clear that this type of test is planned prior to Ticense
application.

Thermal analyses have been completed and are continuing for the revised

storage configuration. These analyses (using HEATING5) have been
done in one, two and three dimensions. The analyses have not been
coupled with groundwater flow, and thus predict slightly higher
rock temperatures than would be expected. The assumptions made
in this work are conservative, and we consider this work to be
adequate for design purposes at this stage. Temperatures
predicted are in good agreement with other published data.
Comparison predicted values and measurements in the NSTF have
been made satisfactorily. It is not clear, however, that the
limiting conditions of temperature gradient have been evaluated
by considering combinations of different aged waste in a

storage hole.

Near field hydrologic analyses are presently underway to evaluate:

b Local flow conditions around the waste package.
o Liquid/steam phases.
It is unlikely that this work will be reported in any detail

in the SCR, and flow predictions around the waste package
may be based on far field modeling completed to date. This

Golder Associates
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work will need to be completed to provide adequate definition
of the waste package environment.

As stated earlier, we are concerned that the assumptions and
boundary conditions used in this work should reflect the range
of conditions likely to be found at the site. This work should
be closely interfaced with the site hydrology studies. No

data or analyses for this work were available.

Golder Associates
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- . BUCLEAR REGULATORY CO:MISSION
R CLOSIRG KEETING HINUTES
o MRIRT 12, 1882

The subject meeting started at 8:30 a.m. and was chatred by R. J. Wright.
His comments are cutlfnsd baloe: .

& A dacisfon has boen madn ta change the enginesring S{Sm
definiticn in the TOCFREQ for Tinal submittal. The 105
refcase rate boundary is now more flexfhble. 00F will noe .
defina and zsxess the release razte at the edge af the engineared
sg{ m.twhid;j!)ms boen defined as at the edge of the hast rock

e m - T '

- & Becsuse of the large data base on carbont steel, the primary
tavdidate canister eatarisl, waste packzge has & strong :
datn base for enginesring purpases, based on yesrs of caterfa
testing. Radicnuclide crigration has mot besn studied ps emch
fn the past; therefors, the current datz base is more imitad.
A3 & result, the problem facing geochenfstry i to idantify the
key data nceds that can be satisfied during site charscterizatfon.

The mzeting was then directed toward F. R. Cook, who coxmentad that cood

tian of the znelysis fn the prelimfnary dzston {s neaded. He
further commented on key {texs concerning waste packeye activities that
dzveloped from the workshop (see sttached).

Further key {test concerning geochemistry activities were {deatiffed
by P. §. Justus, whick are elso outiined in dotatl ta the attachoent.

k. A. O=fe cantinusd the mecting ty stating some key potats:

@ Hsste packege design performance versys cost st be kept in
per<sactive. ’ : '

& Types of tests pust be carefully selected, reviewed, snd agreed
upor by UDJE/E4IP. : ’

¢ Azownt of dats to be collected cust bs optimized.

& BSIP operating procedurcs which da nat fall under & nations cansensus
stenderd will co through & gqualification process «tiltzing the SHIP
overvicy comsittes (o prove their valfdity.

A separate perforcance assesseant workshop may be needed with 8UIF persomnel.
S{nce the understanding of regional groundyater ¥imm {s critical to under-
standing of flce fnr the Pasco Basin, RIC would Yike to participete fully

in the cacoing RMO/EIL/USGS coordination work. OOZfEMIPR {s stufying this
etter. RED providzd cortain hydrolegic {nforgation that was sissed

during the hydrological workshop.  Alse RRQ providad some saopie {nformation
sheets far 8 now system to track ERC concerns &nd BOE/RAC actian {tems,

IRC will provide faput into the system, in the forw of open ftecs derived
from pest KRC trip reports. In additton, KRC wtil provide cosments on

the submftted plans for resofution of these §tems. .
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The ERC belfaves that the engineemd system provides greater reHahthy
of perfarmance then tha geologic companents &nd Chat statistical
\'ers?z ga;wmnisﬂc spproaches for companent performance cssesmt

The KRC {s concerned thet sufffcient and traceatle decuzentatfon
of caginecoring aralysis and data be svaflable.

The CRC considars the {rcorparatian of pmgresvae faﬂures is aemssaq
in relfability assessments. ‘

The X belicves that the range of environmentat ctmdftfms in regarcts
0 spzee end Lim cust bz considered in perfmnce anajysst rather
than 6 rnomxinal set of conditions,

The IRC {s concerned that the backitl md:anica? pruperties ba appropﬁa.tetx
spplied {n establishing extermt pressure on 2 cznister. .

The EC {s concormed that moodeldng reﬂects or eccaunts figr the anfsc~
trmig{hﬁm!mc characteristics of the rock iminﬁing sFf-narsal
conditions ,

The LRC constders that u performance assessmnt qustT be comiucted
for off-norazl s wall s axpected conditions.,

The KRC {5 concerned that the internal toadfng from, for exmle.
waste form swelling was not analyzed in the conceptual design.

The ERC pelfieves that since pitrting corrvosfon {4 consfdered &y sadmn :
to be the eost protadle Vimfting faflure mecheanisx for canisters,
the concep{ tual dagign shw!d have been based o &0 analysis cf pittfnq c L
mm mo

The KRC 1 mmed that the effect of rediction on the corrosion
of waste packege compgnents ba appropriately definsd.

The RRC bealieves that an analysis of hydrogen effects on canister
materie]l §s reguired and that testing be aa::a! tshed to confirm

~ the analyses.

Tha KT 1s concermad that the BMIP is not considering the favorahle
effect which & dissolutiaon-resistant waste form has ca preventing
colloid and partfcular transport.

The KiC would 1ike ta sez solution cheaistry anzlyses performed as

part of corrosion testiuq.

The KAC would Tike tn see aitemﬂm expianationt and interpmtations
of existing geochesical dats.
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§. The KRC would Yike v ses Eh calculatfons corrolwrated by patrographic
chservations and further expericents on the rate of oxygen consuzption
b busalt. Sapling and analytical problews in Gig~-COz amzlyses of ground-
water maites these of guastionable use. .

6. The IRC believes that high tempersture solubil{ties {steady-state concene
trations) should bz gpproached from both over- and under-sstoration directives.

{7. The ERC bel feves that {n datermining sorption behavi{or:

(a) tsotharms should be the minfmen 2cceptable approach for o
antitative snalyses, .

(b} Constant ¥d's ere only scoeptablie for comparative purposes,

{c} taterials for sorpticn dotermination should fnclude &ltered
. :ggalt. fracture ainerals, interbed materfels, and fresh hasale,

(4} The {emortance of collaidal tramsport should b addressed.
18. The ERC belioves that performance sssessrent podelfng should address:
(&} Uscortainties of {mput data,

{8} The fcpartence of matrix diffusion,

{e] The epplicabitity of & porous wediz model For transport calcu-
; fations in the fnterflow zones snd tha very aear-field, amd

td) The spplication of rore comprehensive geochemica] models to waste packsge ji
~ perforsence assessment and far-field hydrologic traanspart  §
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' ' Attachment F
¢ 3426.1/3001.5/LWR/82/09/10/0

Report on August 16
NRC (WMHL) - Sandia - General Atomics Meeting At General Atomics
To Review Progress on Waste Package Reliability Project

Attendees:
L. Rossbach, NRC

R. Cook, NRC
N. Ortiz, SNL

Reynolds, GA

Campana, GA

Gulden, GA

Postula, GA (Systems study only)

nHAP®

I. Corrosion Data Base Review

Data bases from the following organizations were discussed: S
National Bureau of Standards (NBS), American Society for Testing and
Materials, F. L. LaQue Corrosion Laboratory (FLLCL), U. S.
Department of Defense, Panama Canal Company (PCC), pipeline
companies and National Association of Corrosion Engineers. The most
promising of these are: 1) NBS, they have a large underground
corrosion data base going back to 1927, much of which is
unpublished. NBS also has about eight years of unpublished seawater
corrosion data. NBS is reluctant to release unpublished data, 2)
FLLCL, they have extensive data on iron, steels, and non-ferrous
alloys including titanium in atmosphere and marine environments, and
3) PCC, they have a large data base covering 15 years (maybe 30
years) underground, atmosﬁheric, and seawater exposure for iron,
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steels, and nonferrous alloys including titanium alloys. Some of
the PCC data is unpublished and the principal 1nvestigatogy’is now

deceased.

Reliability Data Review

Little failure rate data has been found. Significant potential
sources remain for investigation and GA is continuing to review
these. If failure rate data is not directly obtainable then
considerable effort requiring additional time and money may be
required to analyze raw data.

Systems Study for High-lLevel Waste Regulation Cost Estimates

-1 sent Sandia a draft copy of an SOW amendment defining the Systems

Study Cost estimating work we were thinking of starting. Sandia is
considering using GA as a subcontractor in that work. We briefly
discussed the work described in the SOW amendment. GA described
previous cost studies that they have done and expressed their
interest in helping Sandia develop a cost estimating methodology and
data base.for the proposed project.

Meeting Agreements

The following agreements were read, agreed to and signed by L.
Rossbach, N. Ortiz, and G. Reynolds:

1. In the next month GA will obtain maximum available data from
selected sources, concentrating on NBS, FLLCL, and PCC. GA
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will also investigate pipeline companies and Navy data basqé’
further for possible inclusion in the corrosion data base.

2. GA will begin statistical treatment of available data bases,
looking for commonalities.

3. GA will look at sources of archeological and deep marine
corrosion data, 55 gallon drum and food canning failure data
for possible inclusion in the data base.

4. GA will attempt to get Cs capsule reliability data.

5. GA will seek corrosion data for low oxygen environments from
SCRIPPS.

6. GA will look at TRIGA reactor fuel element failure data for
possible inclusion in the corrosion and reliability data base.

7. After looking at the above data GA will notify SNLA if
additional effort is needed to analyze the above raw data to
complete the failure analysis, SNLA will then notify L.
Rossbach.



