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" . PUBLIC NOTICE BY THE

2 UNITED STATES NUCLEAR REGULATORY COMMISSION'S

3 ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

4 April 19, 1979

5

© The contents of this stenographic transcript of the
7 proceedings of the United States Nuclear Regulatory

8| Commission's Advisory Committee on Reactor Safeguards (ACRS),
as reported herein, is an uncorrected record of the discussions

|
10| recorded at the meeting held on the above date.

N No member of the ACRS Staff and no participant at this
12| meeting accepts any responsibility for errors or inaccuracies

cf statement or data contained in this transcript.
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UNITED STATLS OF AMERICA

JUCLEAR RECGULATORY COMMISSION

Advisory Committee on Reactor Safeguards

Subcommittee on Waste Management

Thunderbird Room
iHanford House
Richland, Washington

Thursday, April 19, 1979

The meeting of the Subcommitiee was reconvened,
pursuant to adjournnment, at 8:00 a.m., Dr. Dade W. .loeller,
presiding.

Present:

Dr., Dade W, Moeller

Or., Stephen Lawroski

Hr, William {athis

Dr. J. Carson Mark
Designated Federal ZImployee:

Mr, Rac.wald uller
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PROCEEDINGS

DR, MOELLER: The meeting will now cdme to order.

This is a continuation of the meeting of the Ad-
visory Committee on Beactor Safequards, Subcommittee on Waste
Man~gement, As we mentioned yesterday afterncon, the meeting
is to review certain aspects of the updated Nuclear Regula-
tory Commission's waste management program that we did yes-
terday afternoon, and then to be briefed on, one, recent
developments in solidification and vitrification research
and development underway here at Richland; two, to review
DOE studies of high-1 el waste disposal in both bedded salt
and non-salt media; and three, to review certain activities
of the State of New Mexico in connection with the proposed
WIPP facility.

The meéting is being conducted in accordance with
the provisions of the Federal Advisory Committee Act and the
Government in the Sunshine Act., Mr, Ragnwald Muller is the
Designated Federal Employee for this meeting, standing at
my far right. And any speakers who have copies of materials
which should go into the minutes of this meeting, or into
the transcript or record, please be sure that Mr., Muller
receives those.

The rules for participation in today's meeting
were announced as part of the notice of the meeting published

in the Federal Register on March 23, 1879, A transcript of
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the meeting is beéing kept, so we ask that all of you iden=-
tify yourselves - speak clearly and loudly enough, or use
a microphone, sc tnat everyone here can hear what is being
said and so particularly that the Reporter can have an
accurate transcript of the meeting.

We will now proceed with the meeting, and I will
call upon Raul Deju who will be discuséing the Basalt current
Program with us.,

Mr, Deju.

MR, DEJU: Thank you, Mr, Chairman.

I wonder if I ~ould have the lights out?

Would you show the first slide, please?

(Slide.)

I would like to give you a little glimpse of the
Basalt Program aé we're presently conducting it here at
Hanford., This is part of the evaluation of non=-salt media
from the standpoint of the feasibility of constructing a
repository.

(Slide.)

What I am going to try to do today is to give you
a very short glimpse of the technical status of the program
with an idea as to some of the things that we have accom=-
plished and some of the things that we still have a lot »f
work to do on.

(Slide.)
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eb3 1 A basic program eiement is to assess the feasibility

2| as to building a nuclear waste repository in a non-salt

3% media such as basalt, and to compile the information needed
)

4 for that feasibility assessment as well as the information

5 } needed for the preliminary concepts, the preliminary design
6% of such a repository.

7: (Slide.)

3% This is part of the over-all Department cf Energy

9! Waste Isolation Program which also encompasses the Office
10 of Nuclear Waste Isolation, the WIPP Project, the NTS
Project. The Basalt Project is or~ of those programs,
12| (Slige.)
( 13h The program at present involves 110 subcontractors
145 involving approximately 25 percent of our budget at univer-
]5j sities, approximately 40 percent of our budget at National
lbﬁ Laboratories, and the remaining of our budget with private
17! companies and other contractors,
] 18 | (Slide.)
19 The area of study that we're looking at is the
20 Columbia Plateau which encompasses parts of eastern
?1} Washington, Idaho, and Oregon. The Plateau itself covers
22 approximately 100,000 cubic miles of basalt.
23 || (Slide.)
24 | One of the areas within the Columbia Plateau is

» ce-Feaeral Reporters Inc. |
25| the Hanford Reservation which I'm showing here for reference
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in our later discussions.

(Slide.)

In reference to the previous diagram I bring to
your attention the fact that the Handord Reservation sits in
the middle of the Pasco Basin which is structurally one of the
deepest basalt provinces within the Columbia Plateau. The
depth of the over-all basalt sequence in the Columbia Plateau
in the Pasco Basin portion of it is now estimated at approxi-
mately six to eight kilometers.

(Slige.)

Within the Hanford Reservation I call your atten-
tion to the location of Gable Mountain, which is in the north
portion of the Reservation. That is a basalt outcrop within
the Hanford Reservation which is the site of our near=-surface
test facility.

The near-surface test facility, as you will see a
littie later on, is part of our feasibility study and is a
facility designed to test the behavior of basalt under heat
stresses and the behavior of basalts subject to the emplace-
ment of spent fuel cannisters.

(Slide.)

The program at this point in time is in the research
ana development phase., I will comment on the various areas
of research that we have at present, The program, if feasi-

bility is proven, would then move to the licensing and public
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acceptance phase into the construction mode. It will be
several years before the research and development phase is
completed.

(Slide.)

The areas of study at present cover the seven areas
listed on that slide., We have a heavy emphasis in the early
part of the proétam covering the geosciences, the hydrology,
and the engireered barriers issues that have been raised
by committees such as the National Academy of Sciences and
others.

We also have a heavy emphasis on demonstration and
that is what the near=-surface test facility or NSTF facility
program is designed for.

We also have some on-going work on testing of
engineering properties and on utilizing a systems analysis
approach integrating all of the information obtained from the
above on-going programs.

The repository effort is a low-level effort in-
volved primarily in the preconceptual design of what a reposi-
tory would be like.

(Slide.)

Under geosciences we have approximately an expendi=-
tire of six million dollars during the present veazr. The
effort is taking us to complete a rather detailed identifica=-

tion of the basalt flows based »on field data and on information
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from the laboratories. The U, S. Geological Survey is very
heavily involved in the geo-aspects of the program.

(Slide.)

The main factors th;t we're look.ng at as we're
attempting to take the Columbia Plateau and, £rom the stand-
point of the total Plateau, examine its stratigraphy and its
structure, assess its geologic stability, evaluate the
tectonic setting, and examine those properties that are going
to be significant to making a decision whether it is feasible
or not to build a repository.

(Slide.)

At this point in time we have completed mapping the
area that's cross-hatched, the area in orange. The area in
green is being completed at present. We expect in September
of this year to have completed our preliminary geologic report
of the Columbia Plateau which will cover definitive maps of
the whele area and which will be put out for public and peer
review, and will discuss not only the structural and strati-
graphic relations but also the tectonics and the seismicity
of the Plateau.

This report is being done in cooperation with a
number of subcontractors involved with the U, S. Geological
Survey.

(Slide.)

At this point in time, most of the reconnaissance
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mapping of the basalt and the late Cenozoic sediments that

overlies the basalt has been completed. We only have ipproxi-

mately 8,000 square miles to complete.

The western half of the Pasco Basin, where empha-
sis is being placed because of its structural significance,
has been completely mapped, and the eastern part of the Pasco
Basin is about 80 percent mapped.

The stratigraphy of the Pasco Basin and the strati-
graphy of the Columbia Plateau have both been issued by the
U. S. Geological Survey and Rockwell Hanford.

Geophysical surveys have been conducted. We just
recently completed 70 miles of seismic reflection work and
we have completed a number of aeromagnetic and magneto-
telluric tests which have shown that such geophysical tech-
niques, although.with some difficulty, can be used for
structural mapping of basalt at the best three or four

thousand feet.

The geophysical tests are significant because they
allow us to study the subsurfice with a minimum number of
drill holes.

We have issued a number of bibliographies covering
all of the geotechnical literature publir’.ed on the Columbia
Plateau in the last 50 years.,

(Slide.)

mHose literatures ccocver both the States of
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washington, Oregon and Idaho.

I don't want want to leave the impression that we've
got it all done. We've got a long way to go. We have to
complete the mapping with special emphasis on trying to
understand the complexity of any of the prominent structures
and with « .wuch more detailed mapping of those areas which
appear to be attractive repository targets.

One issue that is still unresolved that we're
spending quite a bit of effort in is what ar: the underground
seismic criteria that need to take place or need to be used
for a repository. How do we evaluate those, and how do we
assess the tectonics of the Basin? And those are the areas
we're concentrating on at this point in time.

(Slide.)

Anothei important area of study is the hydrology.
At the present, this year's hydrology program is investing
approximately five million dollars in the hydrol: ic effort.
And again this effort takes us both from the field and into
the laboratory and into the computer modeling realm.

(Slide.)

We have a number of drill holes that we're using
for the field portion of the study. Within the Pasco Basin
we have 13 holes which we're using. These are deep holes
that penetrate through a number of deep basalt sequences.

THe deepest of those is on the southwestern porticn
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of that slide, RSH-1, which penetrates to 10,600 feet beneath
the land surface. We also have a number of holes from which
we have extracted data which are not shown on that slide;
there's approximately 240 heoles that penetrate the deep
basalts within the Columbia Plateau outside the Pasco Basin.

Those holes, unfortunately, in many cases are open
throughout the entire section and do not give an ideal bore
hole for testing and analysis. However, data can be ob-
tained from many such holes.

(Slide.)

The main emphasis of the program is in identifying
the regional and local hydreclogic setting. By Octcber of
this year we will be issuing our hydrologic integration
report which includes the coverage of the hydreclogy of both
the Pasco Basin and the Columbia Plateau, and the status
report as to whers we stand in this program.

The reascn for issuing that report at that point
in time is to have adeguate peer review on the information
base that's available.

(Slide.)

A number of the hvdrolecgic properties have been
measured such as porosity, hydraulic conductivity, gradients,
and essentially a number of the points that need to be
made is that the hvdraulic conductivity of the basalts

were generally very lov; the potential gradient is
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relatively flat; and in anumber of the holes that we've
tested within the Pasco Basin, the majority of the holes
show a vertical potential gradient downward for the deep
basalts which is consistent with the direction of the paleo-
slope cf those basalts.

(Slide.)

W#e have just recently completed the development
of the models that we're going to be using for the long-term
hydrologic evaluation, and completed the first phase of
sensitivity analyses of this model.

Also the first phase of the hydrologic measurement
program, the program aimed at measuring the base line pro-
perties has been completed with the completion of 53 drilled-
down and pumping tests last year.

WE have a preliminary integration report on the
hydrologic data for the Pasco Basin which was recently com=-
pleted.

And again, just as ‘in the geotechnical area, major
bibliographies covering the data available for the Plateau,
with written data as well as well data, has been issued.

(Slide.)

We have acain a number of areas where we're stress-
ing work in the next three years. We want to complete an
assessment utilizi g existing models of the regional and

local hydrologic systems.
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We want to continue a more detaziled measurement
of some of the basic hydrologic problems with emphasis on
potential repository areas. aAnd we also want to aiscuss and
evaluate the extent %o which fracture flow modeling is needed
to characterize the basalt flow system.

(Slide.)

Another area of study is the engineered barriers
program, where we're locking at the barriers that are needed
for containment of the waste. These are barriers sucn é&s
overpack and the waste form itself.

We are also interested as part of the engineered
barriers pro-'ram in assessing the extent of interactions tnat
take place as a result of the basalt and the waste oeing
placed in contact with one another in the presence or absence
of a number of barriers. This work is primarily beliny e
at Battelle lorthwest Laboratories,at the Lawrence serkley
Laboratories and a2t Pennsylvania State University.

(slide.)

The work involves both the theoretical aspects ol
modeling the reactions between tine basalt and the various
waste forms as well as laborator, xperimeantatics where these
materials are emplaced in pressure vessels and subjected o
repository conditions, or I shou. . say postulated repository
conditions.

(Slide.)
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mpb 2 ] At this point in time we have conducted guite a
2 large number of what I will refer to as interaction experimeats,
3 experiments under a variety of conditions. All of these, by
" the way, nave been reported in the literature. And we have
5| identified a number of reaction products. All of tae
6 products that we have identified are stable minerals.
71 We have also with the Lawrence Berkley Laboratory
3% been involved in the development of models to analyze the
9?

interactions and the analysis of the types of interactions

‘°: tnat are projected. We also have here at Pil and in our
“i Rockwell Laboratories we have been analyzing the potential
‘2i transport of radio-contaminants and datermining some of tne
( ‘3; baseline properties that would be needed as inputs to trans-
14i port codes so that one could assess the potential transport
‘5i from a repository fron a chemical standpoint.
g (Slide.)
171 All of the data that I've reported on my previous
‘8£ slide is also in the public domain. Our annual report that
{
‘9$ was issued at the end of the last calendar year contains &
2°f listing of all the documentation that we issued auring 1973.
i
2‘¥ And that document is available %o the Committee and has been
221 made available to the public,
.
23; We have a number of issues requiring resclution
24 in the engineerad barriers arez, and Ltaese are ratner

Ace Federcl Reporters, Inc. |
25|  critical. Ve want to assess how effective eaca of tuese
I
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barriers is, how effective a type of overpack is, and how
much of these barriers do we need, what are the additional
reaction products that we have not determined. we~need to
locok some more into this waste-basalt interaction; complete
the determination of transport parameters; and a very import-
ant part of our multiple barriers work is borehole plugging
effort. And we feel that it's necessary to have a demnonstra-
tion of this technique in basalt which is gquite different
from a salt medium,

(Slide.)

In addition ¢to tne researca and developmeni areas
that I've discusced above, I'd like to talk a little bit
about our facility demonstratioan. Our near surface test
facility, which is located on the northern flank of Gable
Mountain within the Hanford Reservation in a pasalt outcrop
of the Pomona : :salt, which is approximately a 150 oot thick
basalt flow, is preseatly under coastructiocn.

This is a two=fold facility. It will uave & asater
test area and a2 limited spent fuel area. At the bdottom
center of that picture you see the aerial view of the taree

tunnels that lead into tne near surface test facility.

hae facility siketch looks as siown on tiiis siiue.
Basically on the lower portion of thne slide you neve tius

gntrance o tiie extensoneter room., This is aa icstrumentatioln




10
1

12‘

|
13

14

15

16|

17|

{
18
19
20
21

22

23

|

24
~n4«hmlhummmlm*
i

25|

|
l
|
l
l

area where the instruments that will monitor the heaters will
be located.

To give you an idea of the completion, and I will
show you some pictures of NSTF in a second, the lower tuanel
is complete at this point in time, as is the extensometer
room.

The extensometer room is a 23 foot tall .room in aa
unsupported condition. There are no supports in that eatire
room,

The heater test room is presently 950 percent
complete from one angle. It's com 1g actually from the
center tunnel.

The computer room, monitoring botn tihe heaters aad
tna nuclear waste tests, will be located outside tne
facility.

Tunnel number two, wnich is the center tunnel, 1is
zlso complete at this time. And we're presently tunnelling
in the heater test area.

The tunnel number three =-- tunnel nwiver one, winica
is your top tunnel, leads to a nuclear waste area, and taat
tunnel is approximately 90 percent complete.

So the basic entrance tunnels, which are about =-=-

-~

they range between 600 and 700 feet, are all complste. The

extensometer room is complete. And we're presaatly working

on botihh the heater test arez and the nuclear waste test area
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mpb 3 ] from tunnel number two, or the central tunnel.
2 We expect to have the facility completed on scheaulJ.
3 as you'll see on the next slide.
4 (Slide.)
S The objective of the facility is to develop a
o multipurpose facility for in situ testing of basalt, and to
7 use tnis information as a basis for both the gqualification
8 process that has to take place as part of the feasibility
9 study .nd as a basis to give us design parameters.
10 In addition, we feel that the demonst:atioﬁ aspect
1 of it is very important, and we're looking for a demonstra-
12 tion of placement, storage, and retrieval of a limited
13 number, less than 20 canisters of nuclear waste, in an
4 underground basalt environment, as well as & demonstration
15 of the waste monitoring capability in such an environment.
16 (Slide.)
17 As I indicated in the previous slide, ws have
18 two phases to this test. Phase 1 referred to the aneater
19 portion of the test, and phase 2 refers to the auclear waste
20 portion of the test. The heater portion, the design is
2“ essentially complete.
|
22 The design, of course, covers not onlv tne tunnels,
23 but the entire facility, the heater. and so orn.
24 The tunnel construction is 70 parcent couplate.
Ace Federal Reporters, Inc.
25 All the construction will be completed by December of '73.
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That's not just the tunnel construction, that's the entire
facility.

Phase 2 covers the spent fuel portion of the test,
and the conceptual design is very well underway. All the
design will be complete by December of '79. The tunnel is
again 70 percent complete now. And all of the construction
will be completed a year after tne phase 1 completion.

(Slide.)

These are some pictures of some of taa tunnels.
This happens to be the central tunnel on the previous sketcu
+hat you saw. And that picture was takea about 500 feet into
tne tunnel.

You see the tunnel is actqally coated witn a flash
coat of shockfree, approximately one and a half to two incnes
of shockfree, ard that is the oanly support on the entirs
colunmn.

(Slide.)

Here you see at the end of the tunnel number thrse,
waich is the bottom tunnel, the tunnel leading to tae aeater
test area. The niners are at the end of the tunnel, anc
they're in the process of LHuilding a raise to conpect tals

+*0 tie neater test area.

This is a picture of tne extensoneter room, as I

sointed out, 23 foot high. This will be the room waers tas
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exte someters will be emplaced to monitor tihe heater test
areas.,

(Slige.)

This is a portion of the small tunnel, or tunnel
number three, which is leading toward the raise. And again
it gives you an idea of the dryness of this facili‘*y.

(Slide.)

In the engineering testing area we're designing
tie tests that go into these tunnels, as well as trying to
analvze basic properties utilizing cores from drill holes
that we have here at Hanford, so that we can obtain propertieﬁ
from the materials at depth.

we're also utili;ing cores from outsicde tane
Hanford Reservation as obtained from the Army Corps oif
Engineers and other agencies that have been drilling in the
Columbia Plateau.

(Slide.)

A pumber of stardard technigques are being used to
determine basic properties of basalt. We've recently reported
a collection of tne data on tne basic paysical, tnermal,
and engineering properties of basalt.

(Slide.)

we've also designecd a number of tests under the
engineering testing program tc go into 4ne near surface test

facility. Ve have a full scale heater test waich will look

| 2
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primarily at the temperature and stress fields in the vicinity
of simulated waste canisters, simulated by full-sized naatarsJ
very similar to the STRIPA tests that I'm sure Jr., Witherspood
will be talking later on.

fle've also utilized computer models to determine
the validity of these tests utilizing computer models avail-~
able from the University of Minnesota Laboratories.

(Slide.)

We have a nunver of heaters taat are going to be
used for a time scaled heater test. This will be looking
primarily at the regional temperature and displacement
fields around the array, and we will be trying to simulate
during the operation, during the three years operating on tas
test we'll be looking at approximately 30 years of simulatec
operation.

(Slide.)

Wwe also have a number of physical determinations,
as I pointed out, that have been ccmpleted. Ve are doing
some more under a variety of conditions. And we've also
completed design and fabrication of tne test articles and
monitoring equipment for the heaters and tue spent Iuel
tests are well underway. The design and fabrication is
approximately 50 percent complete.

(Slide.)

e have a punber of issues that are still to Le




—

mpb 9

10
11
12
, 13
14
15
16
17
18

19

21

23}

2|
Ace-Federal Reporters, Inc. I
25|

170

done. We want to pay special emphasis to understanding the
variations in the basalt thermal conductivity as a result
of waste emplacement. So we'll be running some experiments
at much higher temperatures and much higher pressures.

We want to check the validity of a number of
computer mine models by running some additional sensitivity
analyses. And we'll want to obtain a better definition of
many of the engineering design parameters as a result of
tna engineering testing and the near surface test facility
tests.

(Slide.)
rmation from beth the near surface

All of this inf

test facility effort as well as from the research and
cevelooment of the geosciences and hydrology and the engineer-+
specialized and

ed barriers area, is information of a very

complex nature. And we have a systems organization that is
responsible for integrating this information, assessing
whether this information meets the criteria, the requirelent
for gqualification or disqualification of a potential target
site

The systems integration organization is respoansidle

‘
4

for tae basalt qualifica ualificatioxn.

{I
o
X
(
P
n
-

also respocnsible for tae repository siting activities. Taey'de
responsible

activities are uncder &tnis organization, as well as deiny sure




—

<pbld

10

1

12

14
15
16
17

18

19

<0

21

22

23

24

Ace Federal Reporters, Inc.

25

171

tnat all the pieces of tne program are appropriately strean-
lined so that they're all aimed at the basic goal that I
started this presentation with, namely to assess tue feasibili
of utilizing basalt as a2 waste repository.

(Slide.)

One of he main activities tnis ysar witnin tae
systens organiz. .«a is in the area of site selection. Ve
want to take the plateau and examine witnin the plateau waat
are the azreas that appear to be likely to meet requirenents
for a site for a repository.

In light of this we start by developing criteria
&nd the decision analysis theory that is reguired to make the
screening process viable. That part of the program nas odeen
completed, and we have completed our preliminary developueat
of site screening guidelines.

Once those guidelines are assembled aand once &all
the data available on the plateau is assembled ana cataloged,
wa will screean the data, Out of this screening process we
will result with a number ¢f candidate sites which will thexn
pe ranked with ranking guidelines that were identifiec in
step rumber one, and those sites would be subjected to furthen
evaluation.

This is the Dasic site screeniny process that we
have ongoing now with the existing data bDase to help us by

tne end of this fiscal year, namely by October of '73, o nav

ity
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a better idea of those areés within the Columiria Plateau
that appear to meet the siting requirements for basalt
repositories.

When I talk about siting requirements for pasalt
repositories, at present we don't have a formalized criteria
from the NRC as to what the siting criteria are. GHowever,
the Lational Academy of Sciences panel has come ﬁp with &
number of geologic criteria, and those are being used primar-
ily as a baseline for this kind of information.

(Slide.)

As part of our systems integration eZfort ws have
completed tne development of preliminary siting criteria.
We've identified the key researca areas which basically form
tha basis of planning our program, we''re developed soie
tentative formats for licensing applications and eavironmental
reports which we proposed.

And we have developed tne demonstration plans tnat
are being usad in other portions of the prograa, namely tne

*y

demonstration plans for basalt gqualification. We prepared
guidelines for the preconceptual design effort, and conmpleted
development £ preliminary models of what a repcsitory woualcd
be like. I'm talking about thermal mechanical models of tae
rapcsitory.

(Slide.)

There are a nwwer of issues that nave still got &
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long way to go. One is the repository siting area. At
ne present we're looking at the end of 198l before the
preliminary siting is completed.

The licensing arena, which again would depend upon
whether or not feasibility is established. We want to
emphasize the use of systems analysis for data integration.
And this is of course a continuing activity, as well as the
latter one. Our systems integration activity will continue
to analyze data coming from other portions of the prograa
to examine how it fits in our overall scheme of feasibility.

(Slide.)

One final point the* I want to stress is taat
I mentioned earlier that all of tnis was aimed at feasibililyd
In order tc assess feasipility one nas to have & concept.
And at present wa're completing the preconceptual design
stage of wnat a basalt repository would look like.

This is a very rough artist's concept of the
repository with lots of liberties. The preconceptual designa
would give a nuch cleaner basis on which to Dease our assess- -
ment of feasibility. We are 2lso at preseat in tie selection
process of an architect-engineer for the completion of tie
conceptual design phase of the repository in basalt.

All in all we have issued during Lthe last two years

approximately 150 researcii papers on Various areas oI tae

(31

prograa that cover in umore detail specific tscanicel issues.
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We have held one annual meeting, which was held last
November, where the public was invited and approximately

400 persons atiended, here in Richland, in fact ian this room,
discussions on tne various technical aspects of the prograu,
not only by our Rockwell stafi, but our subcontractors.

We've moved a long way in many of these arsas.

We still have a long road to go.

Thank you.

DR, HMOELLER: Thank you, ilr, Deju. That was an
excellent presentation and a fine way to beygin the day.

One question I had rigat at the beginning is tnac
you have obviously gone a long way in the developuent of your
plan., And I assume that you nave established certain
criteria tnat you probably feel you would be aole to weet.
In other words, in terms of minimizing tne movement of the
radioactive materials and so forta.

I wonder if you coasidered writing tnose dowan ana
subnitting them to the .Juclear Regulatory Commission toO see
if they would be acceptable to the Commission. You kKaow,

ais could be a two-way street instead of waiting uantil taey
set down criteria and provide taem to you. HMaybe you could
tell them what vou believe now you're able to neet.,

IR, DEJU: The Wational acadeny of Science =- and
I don't see Trank Parker =-- ves, he's back taere == I'm

going tn probably nisname your committee, the Committee oun




mpbl4d 1 Waste Managenent, -nd what else?

2 DR. F. L. PARKER: weological Site Criteria.

3 MR, DEJU: Okay, tne Geological Site Criteries,

4 the committee that nmy colleague in the back so well put tae
5 name of, has come up with a document wnich spells out tne

6 basic siting criteria.

7 liow what was done is we've elaborated on tnose

8 siting criteria by trying to identify if one takes out that

4 very general criteria, what is the kind of information that

10 one would need to gether in order to determine wnether that

) criteria was met or not.

12 At present we have prepared that in draft forr. ve
13 are reviewing that with the other waste isolation contractors,
14 ramely the Office of lluclear liaste Isolaticn, levada Operaticis,
15 and the WIPP site., And we expect to have a resolution so

16 that 2ll of those criteria for all these sites are ia & uai-
17' form fashion.

8 And I'm sure that tha Jepartuent of Caeryy, as soon
19 as we complete that task, will be most happy to transnit taat

20 +o0 the uRC.

21 DR. MOZLLER: Shaler Philbrick, do you have ques-
22 tions or comments?
23 | DR. PHIL3RICK: Yes, I've got some in various
is
{ - » -
24 degrees of magnitude.
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Columbia Plateau, do you f£ind that the upper layers are
conformable with the lowar layers?

MR. DEJU: Again, as in geology, I'm always hesitent
to make generalizations. But basically the Columbia River
basalts, through basalts, tha lower layers, the grana rock
basalt, for example, covers most of the entire plateau.

Now tnat lower layer of the grand rock is .he most extensive
pasalts tnat we have found in tne Coliumbia Plateau. It
covers almost from tha Idaho borcder to tie Cascades.

They're relatively flat, and thaere's a thickness.
The upper layers thit we £find, the Saddle !lou.tain odasalt aad
su on, are much smaller in extext. Some of the upper .ayers,
some of ¢the upper flows only exist in small basins, such as
the Pasco basin.

The bulk of the deformation in &tiie basalts took
place during Saddle Mountain time a2pproximately nine wmillion
ysars #3o.

DR. PHILBPICK: So taen waat I read you in saying
is that the layvers are structurally conforiiable, but not
egqual in distribution.

PR DEJU: That is correct.

DR. PHIL3RICK: Okay.

liow waen you speak of rotary holes you'ra speaiiny

of non=coring holes?

IR, DEJU: o. We have a2 nurwer of acles in the
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reservation. We have a2 number of the holes tnat we have
drilled by rotary technigques.

However, duriné portions of tnat drilling we
stopped the rotary drilling and we cored.

DR, PHILBRICK: So then you would have rotary
drilling as distinct from coring.

MR, DEJU: Yes. The coring is when we totally core
from top tc bottom,

DR. PHILBRICR: OJKay.

liow you speak ¢f the flow of water being esseantially
down, waich is what I thought it always was., Is this under-
grounc”

IR DEJU: This is undergyground.

DR. PHILBRICK: Rigat.

Where i3 it goiug?

MR, DEJU: Well, I would imagine that the drainage
systen of ~- and let me try to simplify this tning for you.

w“hen you look at a basin such as the Pasco basin
I would expect tne upper aguifers, the unconfined systeu
woul@ drain within tne basin and clearly to tne Columbia
River as tne lowerumost point cf the drainage. Tne lower
aguifers have ; much more complex system, and they &lso
nave a much lowar content of water tnat they carry.

The travel timas are mucn greater. They ultilately

will drain to either an upper aguifer at a dischnarge site, or
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to tne Columbia River at a lower point.

DR. PHILBRICK: Do you have any idea where the
discharge locations are?

MR, DEJU: OCur report which we issued in ilarchn,
which summarizes the hydrology as we understand it today,
outs into the recharge of =-- the discharge, I1'm sorry, of
tﬁe lowermost agquifers to be either through interconnection
with upper aquifers or d.scharging to below the Lake vaula
pool elevation for approximately 50 mi.es from the center of
the Pasco basin.

DR. PHILBRICK: low you say that they may be inter-
mixing by water rising from tue lower aquifer to the upper
aguifer.

Do you have any basis for that in terms of age
dating of the water or anything else that would tell you tnatj

Ik, DEJU: The waters that we have dated witnin
tha Pasco basin =-- and we are at a preliminary stage in tnat
-=- tney show ages of the order of 30,000 years. Tne waters
in the unconfined agquifers, the young waters are less taan

500 years.

L)

OR. PHIL3RICK: Do you find anyvwhere tnat the
younger agquifers =-- that's the upper ones == ars olaer in
any directica coming about the miiing of the oluer watars

below witi the younger waters avove, so taat you can deter-

mine waich direction the flow is taking placea?
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AR, DCJU: We have run a aumber of tests on 2 nuwer

of holes and we find that the -- and again I want to be very
cautious as to how I answer your question. There is so
little in the way the permeability is so low in tae deep
aguifers that I really shouldn't use the word "aguifer" ia
reference to that.

3ut the waters that we find at depta are invariaonly
considerably older, not only by carbon datiag, out by a
sumber of other technigues, oxygenizing, and all tae otaer
that we use;

technigues they're always older tnan tae ones

abova., And the difference is always in tue order of 500 years
going to a 30- or 40,000 year range, which is agais the liwmit
of detection in many of these technigues.

As far as the nead differences, ajain ws see tue
same pattern. If you look at the heads in tne unconfined
aguifer you £ind flow upward. As you ge:t below the basalt

2gain you find the flow turns downward, Tais is consistert

7]

with the directioa of the Paleo slope of tihe basalt and we
postulate that tihe general or tane regional flow systean flows
from east to west rather tnan from west to east.

DR, PHILSRICK: Thank you.

r
b}
1

Let me ask you ancther coupls ©
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mpbl9 ] at. And let me try to give you a generalizec rundown of all
2 the basins. If you look at the uaconfinéd agquifer acd you
: put an average, say eignt to ten inch water hole ia tue un~
4 confined aquifer, if you penetrate it in a portion waere you
< nave the glacial alluvial material that was carried auring
éll taa Spokane floods, you will fiad yields of as much as 3500
7 gallons per minute,
8| DR, PHILBRICK: This is not on a basalt?
9i MR, DE&JU: o, I'm going down the section to iake
10 it a little clearer,
n OR. PHILSRICK: Okay.
12 MR. DCJU: In that same aquifer, however, if you
13 put the well == anl I'm talking about deptas of tae oruer of

’ 14 50 feet -~ if you put the well & little bit deeper ia an

15 area where tie glacial alluvial material i1s not preseat,
16 your yield probably will not exceed 50 galloas per aminute
]71 of taat same well,
18; As vou go down into the basalts and you go tazouya
19 tiae first basalt sequence in sowe portions of tne Coluwia
20 Plateau, primarily in areas w.are you have brecciatec vasalts,
21 you will find in the upper 300 feet of tue basalt soue
22 agquifers tiaat anave yields of 10) tec 200 gallons a minute

— 23 from very large wells.
24 As vou et below 500 feet in tie Lasalts and you

Ace-Faderal Reporters. inc.

25_ get iznto formations wihich yield water, the waxiuwan toicknesses
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that you find water bearing strata are of the order of a few
feet and tne maximum yields that you find are of a few
gallons per minute.

To give you an idea, pelow 2000 feet tiue maximunm
vield tnct we have found was 12 gallons per minute.

DR, PHILBRICX: Do you have any wells close enouga
tnat you can get the drawdown r@lationsnips at tnat deptn?
Do you get interference or not?

MR, DCJU: Ve have a ramber of nholes. Wotice on
your handout you will see that a2 number of our noles are
drilled pairs, and tnose are 50 feet apart.

DR. PHILSRICK: And tney affect eacn otaer?

4R. DEJU: Very very little, only in tae upper
section.

DR, PHILBRICK: If you were down at your proposed
repository depth, which I doa't remeiwer that you stated?

MR, DEJU: Well, the proposed repository depta
would be somewhere below 2300 feet for tae nasalts.

DR. PHILBRICI: iave you got anyv indication dowwn
theres that you could get any gquantity of water from the
basalt, not from intarbed, but from the rock itself?

MR, DEJU: The rock itself, our opianioa is it woulc
2e reasconably dry.

DR. PalLBRICK: oy taat, waat a0 you wean?

4R, DEJU: By tnat I mean it will aave wvasically
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mpb2l 1 less taan two percent moisture content and essentially if you
2 were to drill a hole into the entabliture of a pasalt flow,
3 that porticn of the hole would be dry.
4 DR. PHILBRICK: By tnat you nean ==
-3 MR. DEJU: A simple portion of the =--
6 DR. PHILGRICK: low when you made your rock tests
7 ware you testing =--
8 MR, DEJU: When we were doing rock testing we nave
9 tested bota dry and wat cores.
10 DR, PHILBRICK: Do you get & difference in strengta?
1 IR, DEJU: MNo, sir.
12 DR. PHILBRICX: So tnat if you nad a repository
13 waich nad been open for a yood wany years taere vould pe no
14 change in tae physical character of tne rock merely oSecause
15 the repository had been opened and dry?
16 MR, DEJU: Weil I don't think we can totally maxe
17 that generalization.
18| DR, PHILBRICK: Why can't you?
i
i 19| MR, DEJU: I %aink that additional noueling would
20 have %0 be rneeded., I think that aside from the openings =--
21% and all that needs to be taken into account.
22i DR. PHILBRICK: Supposing you had a couple of
23f inches of Sakrete, or wnatever. Wwould you expect aay Cdéagé
24! iz tae physical behavior of the rock forning the tuazel?
Ace-Federal Reporters, Inc ||
25% MR, DEJU: HHot really.
|
|
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DR, PUILBRICK: Do vyou have any reascn to believe
taat the construction of a repository tnat you diagrameu on
the board for tae storage of nuclear waste, aigan level waste,
spent fuel or whatnot, is not perfectly feasible?

MR, DEJU: Well, at this point in tiwe, as I
indicated, we're in a feasibility mode. ily opinion is taeat
most of +tue techniques that would be used in building a
repository are existing techniques. We certainly Kknow how
to mine mines at deptin. There ave & nwiber of nines in
existence today, one that was actually built in 1872 in
Canada which is in terrain similar to the basalts here, &
s1ttle bit older, quite a bit older, that are dry. And tais
particular one tnat I'm tainking of is <&t 7000 feet.

“here are a nwwer of otner mines in this country
that are also dry at great deptns tnat are larger tnan a
potential repository. I doan't see why feasibility in crys-
talline rock, basalt being one of tnen, cannot be aone
tarough to a particular sits.

OR. PHILBRICK: And you're approaching tnis froi
the standpoint that you're goiny to get a positive answar yes
vefore you linish the job?

MR, DEJU: Well, any job that vou approacn vou

always approach it on a positive angle, out witn a willing-

r

ness and an open nind to prove that a concition caannot be

!

satisfied. And tien you have to come up with a neyative




’ 184

|
mpb23 1 answer.

- 4 DR. PHILBRICK: Have you seen anything so far tanat
3 suggested a negative answer is in view?
4 MR, DEJU: WNeo, sir.
5 DR. PHILBRICK: Thank you.
6 That's all I have.
7 " DR. MOCLLER: Are there other gquestions?
8| Herb Parker and then Carson !llark.
9; MR, i. il. PARKER: Referring to your coiuients on
‘01 site selection, I presume you meant that to range over tnis
1 basaltic region of the Columbia Plateau, is that correct?
12 MR, DCJU: The site selection process is looking

| 13 2t the entire Coluabia Plateau, as well as tne Pasco séasin.
14 Now we have a peculiar situation nare. The basaltis
15 re the thickest in the Pasco Basin, which is &the .saucer
16 shaped structural basin righ% in the middle of the Colubiea
17 Plateau, And it is where most of tne data eiists.
18 So we're running the program in parallel in order
19 not == obviously there is more datz on the Pasco 3asin than
20 on the rest of the entire plateau sinply because Lauerée are
21 more drill holas that existed here to start with aau Wwore
22 studies thet were done.
23 S0 wa're doing tne site selection ocota for tas
24 Pasco basia and for tae Coluabia Plateau so a&s not to ovies

Ace-Federal Reporters, Inc.

25l %ae data, However, the study, the critaria and tie metioudlogl
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are identical for botn portioms.

MR, d. M, PARKE <: Just going by eye from tne map yo
gaye us, about 0 peacen. of that area is in the State of
Oregon, which is state that has & very distinguisneu record
of not wanting other people's high level waste.

Are you seriously considering areas outside tae
reservation on an equal basis with areas inside it, for
example?

IR, DEJU: ORkay. Let me answer that two-£fold.

Humber one, the studv, as I indicated, on the
geologic map that I showed you, covers Oregon and Idano.
There's a very good reason for it, From a geologic standpoiat
and from a anydrologic standpoint, you want to understand tae
wnole systen.

If I want to look at the geology of tue plateau,
one of the best ways to uncerstand it is to map tie outcrop
areas to look at the surrounding basins, and to examine in
detail &ll 4het information. That is a basic reason why
Oregon becomes important from a geologic standpoint.

ilowever, understand that the basalts are relatively

(2

tnin in that area., You're looking at the edge of the basina.
We are placing the bulk of the emphasis on the Pasco basin
where the basalis are tnick.

So hopefully tnat answears your gquestion. we're

looking outside tue Pasco basin primarily to understand the
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regional geology. But the main emphasis is on tne Pasco béasin

MR, H. M, PARKER: And the site selection is
almost inevitably within the Hanford Reservation.

MR, DEJU: Well, tne site selection will be basec
upon tne technical criteria. If that shows that the Hanford
Reservation is the likely place to put it, then it shoula ove.

But I think we have to be reascnable abocut the
whole thing. And if the site selection criteria were proved
that Hanford was totally unacceptable, then we will so state.

DR, MOEZLLER: Carson !ark. And tnen iartin
Steindler and then Don Orth.

DR. MARK: Assuming that you coaclude that you
could use some site nere at 2000-plus feet, and assuning
2lso that a salt dome or bedded salt, or whatever peoplse
ara looking at right now, should meet soue criteria, waat
would you guess would be the relative ccst of estaslishiag
2 repository of the sane size in one medium or the otner?

HRe 9EJU: OQkay.

The cost of building a repository, of course, is
subject to all kinds of assunptions, from what is our policy
as to what nuclear wastec we're going to emplace hera, sp=nt
fual or what have you, %tnat's certainly an important factor
that's going to bear on tae cost.

-

SO0 ratiher than try £o get into cost figures, I'n

(e
0
'A
D

(19
o
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§

to give vou an icdea of the relative ==
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DR. MARK: That's all I was asking.

MR, DEJU: == costs. .

As far as basalts are concerned, it was a study
done for the environmental impact statement that compared it
to costs of other media. Whexn you lock at crystalline rock
the cost of tunneling is higher than for .salt. The costs
that we presently estimate probably would not De more than
25 percent different from the costs of the salt dome repository
But there's a lot of work tiat needs to be done before tnose
numbers ==

DR, HARK: I accept that. 3But it's not a2 factor of
ten; it's 2 fector of less than one and a half,

MR, DCJU: Right, I don't Liuink it's 2 significazxt
factor when you look at the total costs of a project. You
have to lcok at tne overall design and all kinds of factors
bafore you really know,

PR, HARX: There is, I presune, anotasr iaportant
difference. You could guarantes ratr:svinility for & loay
time, as compared %o waat salt people cuulc offer.

HAR. DEJU: There are advantages and ulisadvantages
in botn of taem., And certainly tney are diffarant. From &
bore nole plugging standnoint they are certainly guite differ-
ent. From a retrievability standpoint, taey have diiferent
benavicr,

L i - 1» b7 4 - - - > -~ - . -~ - i w1
PR, ARK: You meationed taat your neat tasts will
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in some instances be overtests. You put in & higher tempera-
ture than any likely stories would impose.

You did not mention tests in which you are using
the water with a proper pi and mineral content that you would
expect to find and asking about leaching features of tnat
xind of water.

I presume those are in fact even laboratory tests.

IR, DEJU: Yes. As part of our laboratory tests
&t Pennsylveania State University we are taking waters witi
tne exact compositicns tnat w2 find at depths, trying to
simulate tnose waters, and reacting those in tae laboratory
and laboratory vessels.

Wwe find that our control of that kind of work in
tae laboratorvy is much better than in situ.

OR., HARK: The last question:

I have the sort of vague notica that tae
Columbia Platezu is vary low in seismic activitv. You dia
not mention, let's say, a microseismic net or anytuing of
taat sort whica is getting current data on such poiats,

JIR, DEJU: Yes, we have a nicroseismic net taat
ia fact has been oprrational for vears. It's operated by tua
University of Washington. The seismicity here is extremely
low, as you wmentioned, and we are expandinyg taat net to nhave

& muca wider coverage of the entire plateau tais vear.

OR. HARK: Is it possible to say taat there are no
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mpb28 ! known faults in this basalt flow region affecting tne basalt?

2 MR, DEJU: Well, again, that's one of those geo~-
3 logic generalizations that I don't ==
4 DR. 4ARK: I used the word "known".
5i IR, DEJU: 1I'll make the following statement:

|
6i I think associated with any fold you always find
7% somea minor faulting. And I would say if you look on tais
3i earth, any mountain or any hill vou loock at, you're going %o
9& find some minor faulting

| or £ .

i
‘0; Let me put it in nore exacting terms:

|
"% Within the Columbia Plateau in other areas of tae
‘2; plateau outside the Pasco basin, yes, tihere is sone known
‘3f faulting., I'm talking about 100 miles away from here.
“L Tnere are some major faults in tne Cascades, certainly not

‘
15? major in the sense of the San Andreas, but witain the Pasco

il
16/ Basin we do not know of any continuous fault Laat would
‘7* affact the Lasalt.
‘8§ e have recently Laen looking at a very interasting
'9: study, looking at tne recent sedimants and exanining taeir
20; 2ge, and anv deformation thiat would be found in the rescent
2‘ﬁ sediments, And work by oursalves and the USGS in the past
22ﬁ year has moved the age of the recent sedimants, the sediment
23f over the basalt, from the previously estimated age 0. oas

i

ek it i:, million vears %o 3.5 million vears.

25|

SO even the overlyring secdinent is older %aan
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initially suspected, whicn is very relevant ‘° the field of
deformation, since we do not find any evidence of deformation
in the overlying sediments.

DR. MARK: ‘''hank you,

DR. MOELLER: !artin Steindler and then Don Orth.

DR. STEIUDLER: Do you anticipate being able to
extrapolate the near surface test results on botnh neat and
whatever else you're plaaning on to depth without any wajor
difficulty?

IR, DEJU: 1Vell, that is obviously one of the
problems that one has in any endeavor is to extrapolate, say,
laboratory to sendscale and bendscale to prototype and so on.
and it's the sane kind of problem one has in extrapolating
from the near surface test facility.

Now let me tell you how we're approaching taat.

The near surface test facility, we're looking at
heat, wa're lookiny a4 strass Lehavior, we're loockins &%
canonstrations. ‘e will accomplish taose taings L0 sowne
extent. The Ponona bDasalt, which is where tas facility is
locatad, was selected because it is reasonably siamilar %o
some of the daep Lasalt flows in paysical and canemical
Properties, as well as being one of tue taick surface

exposuras, 130 foot thick flow.

o
n
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S0 ia that context there are suificien

Anc thne areas where, of course, you won't have siniilarities
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is the fact tnat you're not going to have 2000 feet of over-
burden on top of that facility, and the facility is above
the water table, above tne regional water table.

Now in extrapolating those two items we have to
depend on two things:

First, in gathering the datz at deptn tnrough
cores; and secondly, in utilizing models to exanine. First
we will run the models at STF prior to turning tnat first
hsater on. 350 we will know, we will have & measures of how
good the models are.

Secondly, we will use the saie models with some
of &na predictions at WSTF with some of the core uata with
simulated deptia reference conditions. And we will have to
do the best we can on that.

DR, STEINDLER: Okay.

What is the current size of your effort, total size.

MR, DEJU: Dollarewise?

DRs STEINDLER: Right,

MR, DEJU: The expenditures for this year are
approximately in the $30 million range.

OR. STEINDLIR: Okay.

The original cbjective of tne proyria coantiauss

to be tne demonstration of feasibility. iiow will you koow

when you're there?

iR, DEJU: OQkav.
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The objective of feasibility -~ and as I pointed
out in my remarks on the integration of all tiais effort =-we
have geotechnical, we have R&D information, dnd demonstra=-
tion information that needs to be put together. ile started
by putting in siting recommendations. In other words, what
are the reguiremants that are going to be necded? When are
w2 goiang to know that we've met those reguiraments?

So wnat we did is we took the llational Acadeny of
Sciences statements, like I'll use one as an example == and
forgive me, Frank, for paraphrasing. But a very simple One
is that you want to look for a site where erosion is not
expected to either get rid of all the cover on top of the
repository or the geologic processes are not expectec to
bring that repository back to the surface.

Well, once we have written a criteria like that
and identified the type of data tihat we're going to gataer

and Lae type 0f prograns +that we're going Lo gather £o make

a2 ves-no decision on it, we've identified theose, we have

those ongoing. UWe have a target date and a schedule taat
séys Okay, by tnis cate we will have 2ll the data to svaluate
that criteria.

We can do that evaluation, and it's a recle of our
systams organization to by September of 1931 come up witn

tha assessnent 2s Lo whether or not those siting reguirements

[
¢
o
'-l

&rs met., So that's Lhe approech wa':r
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DR. STEINDLER: So unless you have some externally
imposed criteria that significantly conflicts with the ones
you're currently.using, you're going to La internally consist-
ant ahd thereby determine feasibility. 1Is that right?

MR, DEJU: That is correct. That's tne intent.

DR. STEINDLER: Okay.

Has any significant area of your program, or tae
methodology been discussed at all with the IRC people?

iR, DEJU: We hold periodic meetings wita €he JRC
through the Department of Energy at headgquarters in
Washington. In fact, we have briefings witi the HRC on a
biweekly basis. And key manbars of my staff are periodically
briefing the URC, Ve just nad one on site eéxploratioas.

It's my understanding we're heving one oa siting
criteria later on tais month, DBy the way, tie Ofiice of
Huclear ‘lasta Isolation and other nmembers of tne waste
isolation cormunity also make presantations at those neat-
ings.

Re STEINJLIR: Thaank you.

OR. MOZLLER: Our speaier is on & tigat schedule,
s0 we'll hava twe nore sets of guesitions aand Laan close it ouy

Jon Orth and Dick Foster.

OR. ORTiH: In Lthe 1960s the granite bedrocii below

tie Savannas River Plant was investigeated for

Pl

period ol

™m

time. There wers & lot 0of neasuranenis of tie movenent of
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water in the rock, the direction of flow, all hopefully
contributing to an analysis of how long it would take to
emerge and where it would emerge., We've already toucied on
a2 little bit of tais with Dr. Philbrick.

8ut, anyway, the Savannah River work inclucded such
things as injecting tritium &tracer water into various holes
and measuring the dispersion and how long it would take to
get out of other holes and such things.

Are you planning that kind of an approacih, agaia
with tnat key point being will you know wnere it's going to
come out and when it's going to come out?

:R. DEJU: For recharge and discharge, as all of
4s in the hydrology professicn know, it's a pretty nard suoc-
ject to say dy God, the water is coming out of here and it's
coming in here, yes. Aand of course, technigues have been
more refined since tnat time.

DR, ORTH: Certainly.

MRe DEJU: The electronics technigues thet we're
using now for monitoring pressures at depth are muca inproveu
and our accuracy of permeabilities and a lot of tuese tecn-
nigues are much better., So, yes, tiose detailed tests =-- in
fact we have a contract that shoulc be on board in a few

weeks and mobilizing at this point in time who will be bring=-

(21

ing staff on Soard to conduct a4 couple cof nundred tests ian

the various 0les we n&vVe aere., And tners are auwitional aoleh
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that are planned to specially answer the gquestion as to
whére *ne potential discharge areas are.

DR, MOLLLER: We'll close out witu Ricnaru Foster.

DR. FOSTLR: I just have one gquick guestion.

If wemory serves ue correctly, that very Jdeep uvis,
that 10,020 foot hole up on Rattlesnake was put there Dy
the cil companies exploriang for petroleum.

Do you think that in the future there ougat to wve
any revival of that interest to loock lor petroleun in tais
basis again?

dle 00JU: wWaell, let we adu that that particular
hole at 13,637 feet was indeea put in oy Standard Vil
Somipany. It was also a ury hole., <JTnere ere & adiwer of
other holes i1n the Pesco Basia waicu have penctrated tie
dasalts., Tnere'are soime works taat we coupleteg priuarily
t0 look at what is potentially beneath tiae oveasalts. arng,
of course, as in most geopaysical tecanigues, they o nave
certairn elements of wiuich =-=- witchcraft is aot like aaving
é Grill hele == waare you can louik at &the area wasre you're
drilling and yvou can take a sanple or so. 4ut tie geo-
ohvsical techniques show that tahe basalts in the ?Pasco
Basin, as I indicated, extend soue eigat kilonaters oOr liCrs
oeneath thée piapnt sarface. 0Orilling tae oasalis to eignt

- = 2 S 19 3o mm
- = LCt = B u:;-&-.‘,.

Riloneters

you're going to put in sone gas
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or oil, it probably would be staying clear out of the Pasco
Basin. There is some drilling that has gone oa on tne edges
cf the Columbia Plateau. They have founa socme siall gas,
out no econociiically recoverable amounts of gas.

In the '40s tnere were some gas wells tnat ware pJut
in in the Yakima area., .ost of tnose wells just were not
&cononmical.

DR. !IOELLLCR: %Well, thanx you very wucn, Jr. Jeju.

et the reccra snow that «r. Jeju is {ron toe
Lrergy Systens Group of the Rockwell :ieanford operations.

Thaak you agaia.

Jdoving oz with our scnedule this morniag, we've
aeard, therx, on tha basalt stuuies. The gext logical step
is %o hear a Lmilar.compa:able report on the werk in séli.

-

And for that presentation we have W, eart from Sagdia

th

Ladoratory wno will bDe discussing tae WIPP Zacility.

Jdr. dears,

Hr. Weart, your itea oa the ayenda 1s sCueuwdieu IOr
one hour, If you can restrict your presé:tation ©o oo wore
taan & aalf hour, that would give us tine for guestions.

MR, WEART: I'll try to saow avery Ootier Viewgrégu.

JR. JAdUSLLER: Thaank you.

and we will take a pdreax at tne end of tais presencs

r
[ &4
O
3 ]
-

- -

' T 3 la Eqmamds At 21 ey .y - on
aRe WaARD: 1'd like first of alli to exkprass Joun
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Schueler's apologies for annt peing here. de's tihe vepartient
of Energy project manager for WIPP, e 1s not nsre vecause
there was suddenly a press conference calleu &t albeyuerjue
to release the WIPP draft enviroauental iapact statenexnt.

And consequently he was unable to come.

(Slide.)

The Waste Isolation Pilot Plan, or wIPP, as I will
be relerring to it throughout tne discussion, is to proviue
& deno, stration of radioactive waste disposal ia bewued sélt.
The waste types that the WIPP was intanded to accommodate
as a repository are defense traagsuranic wastes, botan tiose
wnich are low enougin radiation that tney can we aendled witi
contact wetnods and tiuose walcih reguire reiote naauiduy.

According to the definition of two nundreu wr per
aour contact is the dividing line.

The facility is also inteanded for use as an Jdauer-
ground laboratory, if you will, to conduct in situ experineant
with higih level waste foriis. and it nas also oeen proposed
that thae waste Isclation Pilot migat ve used to cemonstrate
the disposal of up to 1000 speant fuel eleuents.

All of the wastes that we're talkiny about will oe
retrievable. For the transuranic wastes, {or perious of five
to ten years, for tue spent Iuel, perious of twenty to
twenty-Iive years, and tiae experiuents tieaselves, tie diy.d

level waste experiients willi ve retrieved anu recoversd Jzun
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conclusion of the experiments.

(Slide.)

The schedule that now exists for tne WIPP 1s snown
here. Important coints that I'd like to show are that we
are in the process of coming to tue completion of Titie 1.
we do not nave approval vet to initiate Title Two desigja.
That cecision is veing pursueu Dy lhiedaguarters at the woueat.

If all aspects of the lViaste Isolation Pilot Prograa
should proceed according “o the most optiiistic scaedule,
construction could start here in 198l. Tnere's about a
four year construction period. e would not oe in & position
Lo 2ccept radiocactive waste at the wWIPP in the nost iusal
situations until 1936,

(Slide.)

Thare.is still a2 considerable discussion on waetner
or not tne Waste Isolation Pilot Plant will oe licensed. Jae

ipertment of Energy pusition is taat the WIPP sacula we e

licensed facility. 7That has aot Deen resolveu, and Taere is
consiaeraole discussion petween tie auwriaistrative aad
legislative departments ovack in Wasaington at tae mouent.

The concept for the WIPP is to use two different
aorizons within tae Dedaed salt. The lower lorizon at a
depta of about &weanty-six hundred feet, waica is very pure
miked salt, would De used for spent fuel and hiiga level waste

p—
-

A6 uppar norizon at twenty=o

0
1
y

2xperiments,
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below the surface would be used for the TRU witn coatact
nancdled repositories.

The location is in the extreme southeast
wew (lexico, about twenty-six miles frow Carlsbad, aluost wue
east. The nearest town of significance is uduani, .ew  _xXico,
saown &t this point.

(slice.)

For tiwcse of you who have not been through sovth-
aast Jew ilexico, this is wnat the terrain looks lize., Yae
rainfall is about 13 inches a ysar on tae average. There is

feirly loose sand at the surface covering the first tea to

twanty maters.

-y

Scrub vegetation holds tnat sand ia place
over nost of the area, but in some places it is icoile axnd
moving about,

The drilling operation you see nere is Jdrill aole
ERJA 9, which is in the axact ceater of the area tuat's oeliny

examized. The population density is very low. I zalas
taere is sonaetainyg like 13 peruasent residents witiin tsa
miles of tae site.

(Slide.)

As seas Irow tas ground, & little closer
see tine mesguite sage, rabbit brusn, tiat covers tue area.
(Slide.)

The eaviroamental studies tihét nave oeen coadudcteu

ir the last four vears for tie area nh&ve not saowa ény

view. Tou
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mpb39 1 endanrgered species, eitner wildlife or flora. The area is
2' used for grazing. Tnere is a wodest aiount of dove nunting.
3 And I will discuss in a little bit tie undergrousnc
4 utilizations tnat are potential in the area for natural
5 resources.,
6 One cf the questions &hat someone expressed an
7 interest in is what do we plan to do with tne salt that's
8 mined from the repository, huow is it planned to be aisposed
9 of. We've looked at a nwaber of options, ana we nave in fact
10 been contacted by some salt mining companies who are ianterest-
1 ed ia purchasing the salt frow the lower norizen. However,
12 cur presant plans are to store tue salt in a tailings pile
13 on the surface for tine operational life of the facility.
14 Upon decommissioniny aucn of tnat salt will oe
15 used for a fine® backfilling., e taniank tnat thne optiman
16 method for disposing of the remainder of tue salt tnen is to
17 transfer it to the very large brine lakes and salt tailing
18 piles &tnat exist in the area,
19 (S1lide.)
20 This is a picture of one of the salt mining opera-
21i tions. You can see cown here in this lower corner just &
22} portion of one of the very large tailings Jdisposal areas
23! waica cover uany tens of acres. The anount of salt taat we
24! would add %o those existing areas is & fraction of one
Ace-Federal Reporters, inc.
25! parcent.
|
|
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I'la going to skip over some of these slides in tne
interest of time.

(Slide.)

But I did want you *~ know that tne five wajor
areas which we've divided our site selection criteria iato
are these: geclogy, seismology, tectonic stanility, Jeo-
chemical compatibility, and the economic and social compat-
ibility. Each of those areas, then, contains & aumber of
facrors.

(Slide.)

I'll just show this one sheet where we saow t.aose
taat relate to yeology, and we have looked at all of tiese
factors to see whether or not in these areas there are ele-
ments of tae geologic factors, for instance, which would
perhaps preclude against the location of a repository in
tnis location whichh might lead to its jeopardy or breacihueant
of integrity in &ie long run, or whether the factors appear
to be desirable.

How 1it's difficult +o put gquantitative limits on
many of these thiangs because taey all interact as & systeli.
And one can accept certain aydrologic characteristics, for
iistance, in one of tne aguilars Jdepencinyg upon wiaat oasg .aés

for sone 0f the otunaer factors iavolveu., 50 oae can upon

"

. - - = - - : . - s - = e & o sq e =1
attainnmeat of tiue siting paraneters that can put taesse all

into the scenarics can calculate wuat kind of consezuance cae
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might expect should these various things lead to a breaca of
the repository.

(Slide.)

The various tecanigques that we've used %o look at
the WIPP site as far as the geotechnical aspects, are shown
here. WVe've found several of the geophysical tecnnigues to
oe useful,

Perhaps the most usaful for our particular progran
turned out %o be seismic re..ection and electrical resistivit
We made extensive use of seismic reflection to look for
subsurface structural features. And we have founa electrical
resistivity to be very useful in looking for dissolutioz
fe2atures a2t “he top of the salt formatioz.

The other geophysical tecinigues nave had nora
limited application. &8ut we have acguirsu data from aero-
magnetics LDecausa we o have at least one instance of an
igneous cike in the Delaware sasin, That's aosout eleven wailes|
from the site and it shows up very well. ARG aerouwaynetics
was usad to looX for furtner such instances, none of waica
ware found, incicentally.

wWe have been monitoriny tne seismicity Ior aovous
five years now. nd it's a relatively low seisnic area.
saere is activity oa tne central nasin platform waica is
about 60 miles to tne east of the WIPP site. A stuuy there

has Seen trving to determine wnetner or not tae activity
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mpb4d- ! which has maximum magnitudes in the order of 3.5 to 4,

2 Richter magnitude, whether tnat activity could be correlated
3 with water flooding activities in the oil fields taere.

41. 4 The indication £from that program is tnat taat is
5 tne case. It's not yet coaclusive. We hope to be able %o
<] wind tnat program up in the next vear.
7 I night add that tne nearest capanle fault tnat
8{ we've been able %to fi;nd in the region is avout 60 to 65 miles
9 west on tne west sice of the Guadalupe HMountains. we found
10 no indications of recent faulting closer than that.
n (Slide.)
12 The geologic section in the area of interest is
13 shown here. Salt beds, of course, are not pure nalite.
14 i..2re are many inner beds, and toward the top of tne ssection
15 they are more frequent. They consist of polynalite anu
16 anhydrite.
17 The area shown as showing the most promise for tae
15ﬂ Key area waste norizen is nere at apbout twenty-one aunured
19| feet deptn, and for a high level waste norizea, relatively
20 saort halite at around twenty=-six to fifty feet ocelow tne
21 surface.
22 ie do have an interval of about 30 feet wita a0
23 clay and anhydrite stringers. Polyhalite is very uncoiwion
24 in these deeper halite zones.

Ace-Federal Reportert inc.
25 (Slide.)
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The areas tnhat we find to be of .most significance,
having done all these regional geologic studies tanrougn tne
acceptability of the WIPP site, are these three general
categories: The hydrology and dissolutioning features
associated with the hydrology, salt stability and flow
structures that exist within the salt, and tne presance of
natural resources within the zagion.

I'1ll discuss each of these briefly.

(Slide.)

We know taat the salt is being dissolved toward
the edge of the basin in the neighborhcod of tie Pecos River.
The site area, the center of it shown by CRDOA 3, in tais
location, as we go to the wast of tne center of tne site, we
find tnat salt wnich occurs in the Rustler Formation is
gradually being dissolved. Anu by tne time we reacn this
location the salt is absent in the Rustler Formation and
disscolutioning is starting to attack the top of tie Salado
Farmation.

In siting the WIPP site the U.S. Geological Survey
édid a number of geomorpihologiczl studies;for tne most part.

some gtudies of the salt below the Pecos Rive detarnine

H
o
O

the rate at which this solution front at the top of the Saladdg

was novin oward the site.

'e]
W
m
0
o
=,
w
"
(&)
(ot

- Can e - ey P s 5 ta - o~ 8 e e " = = < -
OR. HMOSLLIR: Could we have & Juestion &t tnis point

IR DI RET r o 4 - s ¥4 e v 2 ;
“ e f-l-d-’::\"v&\: FE :..Gt Garx 4ilie Lae -Q:"

O
(31
(t
-
@




10

11

12

13

14

15

16

24 |
Ace-Feaeral Reporters, inc.
25

205

solution frent?

AR. WEART: Tt indicates the top of salt, wherever
it occurs. At this point tnere has been no dissclution of
salt in this section at all.

As you come this way you see tne first salt taat
you encounter is increasingly deeper, indicating it has been
dissolved by groundwater. And by the time you get to tiis
location there is no salt left in the Rustler.

DR. PUILBRICK: Any indication of wnean tnis occurr-
ed?

It's probably coatinuing today. ile
think tnat it's been an active process over several willion
years. The studies thnat nave been uone dy tae U.S.
Geological Survey indicate that over tie last half willion
vears, wnhen we could get a2 fairly goou nanule on release,
that the progress of this solution front, and in particular

- &
g &c

-
-

the point at waich it's attaciiing tne sSalado, is nov

tae rate of about six %o eigut miles per million years

[N

towards the east in the horizontal sense,

“he vertical rate at whican that solution proceeds
cownward in the section once it has reached tie top of tus
Salaco is on %the order of 300 %to 500 fe2t per million y=sars.

SR, PuUILURICK:

HOw wiere would the repository o

-

ﬂ'

in that section?

M

R, WIART: The repository in tais section i1s oselow
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the bottowm of the viewgrapn. It's gquite a ways down.

If one iakes those dissolution rates tnat the
USGS determined -- and they are average rates of the last
half-million years, but they're what we call, what I call,
at least, maximum averages. In other words, tney use very
conservative assunptions about the period of time over waicha
dissolution occurs. The repository horizens would not de
breached for several millions of years.

DR, PHILBRICK: Thank you.

(Slide.)

IR, WEART: There is also & gquestion about deep
dissolutioning because south of Texas there's dissoluiioniny
going on at the Lottomn of ths evaporate sectioan. Jne of our
consultants has suggested that this could pose a proslem
for the WIPP site, and he was particularly concerned because
there were some iiclite beds that do occur to tne nortn of
the Delaware Basin in the area of the site shown nere by
CRDA 9 which do not occur +o the south,

SO0 e suggested that wa core in an area wisre tuoss
Deds were RKnown to be to0 see wiiether or not their absencs
was due to deep dissolution. ERDA 10 was for tnat purpose,
and did not find dissolutioning or any past dissolutioaing
evidence, in fact. Rather, tue indication is tnat the

absence of tnat ialite unit was cue to depositional reasons
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One of the nice things about working in salt, even
though its solubility is considered by many to be & drawnack,
it does leave a nice track record to pin down waetner
dissolutioning is or has gone on in the past.

(Slide.)

There's a lot of talk nowadays about breccia pipes
and whether or not they represent nazards to & repository.
We are fortunate in one sense in southeast Jew Hexico in
that we have a breccia pipe tnat has been wined into a
potash'line. And so we can get a look at it at least at
the level of tane ic.iutt formation which contains the potéash
mineralization.

Jone of these so-called breccia pipes nés aver
been drilled to depth. Ve have a program about to start to
do tnat.

One of the things tanat we have done is we've run
over known feztures of this type which we think form cue to
dissolutioning, removed rough salt at depth witn eventual
collapse of the overlying material into that void. We nave
run botih seismic reflection and resistivity over kaown
faatures o0f this sort, and taey both provide very caaracter=-

istic obvious identification of signatures. 35S0 we've
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We do £feel, however, that we need to have a
better understanding why these features form, their genesis,
what caused them to form where they did, did they form in a
discrete pario. of the geologic past, so that we can nake
a better prediction of whetner or not there is a likelihood
tna+* these might form even in tne distant future at the
WIPP site.

We know that they do occur in salt basins tarough-
out tne United States. Wwherever they occur tnere is extensivg
deep dissolution, a one~to-one correlation &s far as we kaow.
we have avoided deep dissclutioning in the WIPP region and

.
or

Lal)

therzsfore we hope wa've also avoided Lthzase, both

The program to pin cown the Genesis of tnhese
features is being conducted jointly by Sandia and tne U3GS,
and we hope to have a report out which will be an interim
report in just a2 couple of montihis. The final analysis of
this progran, if indeed we can ever come up with & defigitive
conclusion as to a yenesis, is prooably auvcut two yaars away.

The studies so far have shown tnét almost no

pipes in the basin have been active wituia tahe last
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a site originally selected back in the early 1970s. When
that site was drilled we found underground structures so
severe, dips of up to 80 degrees, fractured iiydrite near
bedded salt which contained enough fracture porosity tnat
the high pressure brine pocket had accumulated. we felt
tiais was not a tenable area in wnicn to develop a repository,
so we renewed our site selection.

But these kinds of features were later Zound to be
associated with proximity, a belt about five miles in widtn
in front of %the underground Capitan Reef, presumably due to

over the last 40 or 50 million yvears, deformation of tue

wn

alt and a very slignt dip as it abutted against the

apitan Reef,

)

In our search for a new site, then, we had to
impose one additional criteria to those that have been usecd
before, and that was to stay out of this deformation belt.

Wow the seismic program has indicatea tnat these
beds over tne WIPP are guite flait, dips of less tuaa &
degree., 3ut we have found indications ia tnis area t©o tae
north of the withdrawal area aad right ian tais region of
some general anticlines.

Jow they were nuch more subdued than tne feature
found in the previous site, but we felt that this snould be

drillec in%to %+he anhydrite to see if the anhydrite did
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we did not find any evidence of anhydrite fractures. The
structures are too general, apparently, to cause that.

Because we find associated witnh tuese anticlines
sometimes slump features in basalt or foliage structures whicHh
can be interpreted as faults in seismic records, we wanted
to determine whether or not the faulting or slumping seen in
the deep sazlt beds in tuis region could indeed be faulting,
tectornic faulting, which would extend up into tne more recent
sediments. And so a series of drill holes ware drilled ia
tnis area in the one mile mark in the center of tie region
to determine whetaer or not there was in fact any faulting
in the salt Leds which was later than Peruican Age. Aud
those saowed that indeed taere was not, Lo tie best of our
ability to detect it, at least.

One other thing that I us2 tnis viewgrapn for is
to show you what the resource problem is ian the area. Taere
acve been zo drill holas drilled through %h=2 salt withis &2is
Sorder hare, which is 2 buffer 25ne around the &Lnree square
miles that will eventually be mined for underground disposal.

We do, howaver, haviz four drill holes drillec Zcr

patroleunm purposes out here in the shaded zone, &ll of waich

"

ware drv holes. There is production of gas from a2 drill hols
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consultants indicate that there is indeed a2 good potential
for natural gas in this area, as you might expeci, anywhere
in the Delaware Basin, anywhere in the Permean basin. In
fact, there is a potential for nydrocarbon resources. The
anount of that is not large, according to our consudltants,
in terms of tne natural energy picture, sometaing like
twenty-three billion cubic feet, witnin this inner zone
which, for the moment at least, is off limits to vertical
drilling that would go all the way to the salt.

We do allow drilling for oil and gas ia tais
outer region providing it's done ir such a way tnat the holes
may be easily plugged upon completion of tiair useful life.

DR. LAWROSKI: Iliow deep are tiose?
dR. WCART: The gas in tne area is from the Morrow
and the Toka, which is at deptihs of 10- to 15,000 fset.

The oil in this area way occur anywhere from <300
feet on down. But %4aie potential for oil in this area is very
low.

OR. LAWROSKI: Will it be less of a proolem sihoculc
they £find gas if a-d when they were to drill deeper, such as

has been done in Oklahoma?

h

o L1

HR. ICART: Ve in fac’ heave told several o
companies who have leases in the area *nat if they weuld liks

to explore tneir lease, taey may <o sc by drilling vertically

=T Eope ' b T 14 vydo @ § »% 2 a lhwiE&a PN S i %
4own ..er.19¢ ‘.‘.‘..Ae S&a.LT Cutsiie ‘\:-:\A= o 14 Bl o uC.AQ' tau?-‘.
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deviating below the salt to tap the area of taneir lease.

Most of the area, in fact, can be tapped by tais
metnod., Unfortunately tne resource of principal interest 1is
natural gas and not oil., Were it oil we would be more worrieg
about large extraction of oil causing subsidence, seisaic
events, possibly even water flooding that they might want to
do.

With gas at this depth there was very little
concern for subsidence due to extraction. And we see no
evidence of seismic activity associated with tnhe very large
amount of gas which in fact has been extracted Irom tals one
well.

So wa think tnat eventually the gas, tie hydrocaradod
resource that is within the WIPP site can be extracted with-
out jeopardizing the intsgrity of the site. Ve do have one
nrogram, however, which we want to implement before allowing
érilling within this one mile buffer within the vertical
sense. And that is tae borehole plugging program.

DR. MUELLER: DLr., Lawroski has anotaer question.

DR. LAWROSKI: Sometime ago, if my meaory serves
me right, it was reported that there had Deen Iound hydrogen
sulfide in some of the == during some of %4he cdrilliags. Tais
was some years ago. and as I recall, it was viewed as odelay

isconcerting.

fn

What has been tae resolution if indeed 1T Cid turd

:
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out to be true that there was?
MR, WEART: Yes, that hydrogen sulfide was dissolved
in brine in this anticlinal structure. It was drilled up

here to the north of tne preseant location. It was the

original site which was located
And we know, since runaning into
taat there are other encounters
in tne Castile formation, waich
just below tiie Salado wiaere the

These artesian brines

in that deformation belt.
taat, that we have found

with artesian brine pockets
1s tne evaporate formation

repository would be placed.

are generally associated

with anticliral structures. Occasionally there are pocikets
of brine encountered which are not at geo-pressures whicn
é&re not artsesian, waica are not obviously associateu wita
One of 4ne plans that we have is ¢
define that reservoir that was tapped saveral vears ayd.
Axd that is the program that ws will initiate next vear.
We try a2nd learn whether or not tnat is indeed az 1solateu
Pockat and not connected with any dynamic situatioan.

The age dating tiaat nas veen cone on it woulc

.J
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8 that it has been isolatec £or at lez=% 530,000

.

<

~s . ta P '] - v : - _ & - - - . -
~.1¢ otllar resourcse w.ich we aave in the area is

There are %wo potas. minerals, poitassiau calo
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miperal, and it does occur extansively in soutneast

wew [exico in the lciiutt formatior which lies several
nundred f{eet aoove tne repository norizen. 7Tae area in fact
I ¢taink produces 85 percent of tais country's potasi,
domastic potasih.

Tne studies that nave been done wouldu indicate
tnet within tais central taree square miles there is virtually
no potash mineralization eitner for reserve or resource
categories. Thure is, nowever, an area up nsre to tue anorta-
east waich lies principeally in this outer saaded zone waica
is of sufficient grade and thickaess and impurity conteat
taat it could probably be produced oy & potasa coudaay
according to our coasultants in the U.5. sureau of .iizes.

JOow as with o1l and gas, we do allow mecnanical
miniang for potash in tne snaded zone, very mucn like we allow
érilling, if it's uone accorcing to certain specs. wWe wo
rot allow solutios miningy, Fortusately %nat's zot an issus,
Dacause Tae priacipel iineral aere is linocnite, é sulfzte
mineral, azd it's not very soluble. So solution recovery
is not one of tae tnings that wa're concerned witi.

We have a prograa underway in coamjunctioa wita tae

n
(4
O

United States Geclogical Survey and th2a Bureau of .ine

look at the effect of subsideace oa the overlving aquifers
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the site should that be allowed. It also nas a secondary
purpose, and that is that in spite of the fact tnat we will
bac.fill the repository with fresh salt, it has a aigh
porosity sc tnere will be some subsidence associateu wita
the collapse of tne rooms in the repository tneiselves over
& long .period of time.

DR. LAWROSKI: How much water is needed 1in conaec—
tisn witn mechanical mining for various reasons?

MR, WEART: They use very little, Just eaouga to
keep some dust control.

DR. LAWROSRI: iow about cooling of equipment or
anything?

MR. WZART: They uo use scme, cependinyg om tae
technigue., Some ol the mines use mecnanical lisers, otaers
use drilling glass. out they use very little water under-
ground in salt aires oecause salt 1s so easy to drill.

Fortunétely tne overlying eaquifers tihat we do aave
We've arilled a
couple dozea hydrologic test holes to get the ayuroloyic
varameters for tiese overlying ayuiiers ia tae Rustler. anc
wa f£ind tnat the “rue principal aguiiers are caroonates,
called the !lagenta and Culedra Dolomite.
of thesa in fa~t are so low that we still nave some drill
holes that nave Leen open for two

rears still recoverying

thesa £o do %heir static tests.
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We do get production to the west of the site, a
greater amount to the east, virtually none we can measure.
Rates of anywhere, from four gallons per day to four gallocs
per 400 dayvs, very tight.

SO in one respect wa're very fortunate as far as
tne hydrologic system goes. And in fact wuen we get to tae
point where we calculate failure scenarios, tue breacnes of
the repository that would cause isotopes to get intc these
overlying aguifers would eventually fina their way to tae
Pecos River about 15 miles away, but at a very low rate,

In fact, ozce of tihe things that we aave doae taat
will be reported in the draft senvironmental impact stateuent
is 2 seriass of Zailure scenarios waich hava bdzan calculatea
to sea waat the conseguences of tinose failures woula oe.

(Slide.)

1o

o

.-4

One of the most likely +o occur we Zeel wi

a breach of tne rapository by men himself tarough arilliag,

u

perhaps of hvdrocarbons in future exploration even wit.out
ny potantial resources in tae area., I taink one cannot
rule out sois tyne of future possible peaetration o7 aaa.

If iz %his péerticular scenario tnat saould occur

and connect tne aquifers up aere ip tne Rustler wita the
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point in time we don't know waat the waste form for %tne weste
in WIPP will be. We nave made some very conservative assunp-
tions, however.

For instance, in the calculatioan I'm about to saow
you, we assumed tiat tne waste would dissolve at the same
rate as the salt, LCssentially no credit for waste fora.

We have also, within the various hydrologic regions petween
nere and Pecos, assumed the maximum of a measure of set
parameters for aydrolite conductivity and transpecilics.
Doing tnat, we can then calculate when soie of these isotopes
will start to show up, irn wnat guantities.

And ajain assuning tuat we nave a hypotheticel
man living on the Pecos River ingesting as many of tae
isotopes as occur in twernty liters of water every day for
50 vears, in spite of tnhe fact tfhat in a week it would xill
him because it's so salient, we can calculate at lesast waet

the anticipated cose would be under those very conservative

For the TRU repository condition it starts to show
up 2%t the Pecos River aand tnis man would start to ingest
it in about 35,000 years.

Jow & goocd portion of taat is due to the reterua-
tion due to ion absorption. Tne traansit tinne for just water
or tane isctopes waica are not retardeu I tiiink is oo tue

order of 1500 4o 3000 years.
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The taing to point out perhaps on this is tnat
while these isotopes start to level off and reach a steady
state at about lO0,000‘years, they're still well below == a
couple of orders of magnitudes below =-- the radiation waich
occurs from naturally occurringy radiatioa ia rocks aad in
the sediment in the z2rea or almost five oruers of wagnituue
below that produced by cosmic rays, and soO a relatively
benign effect.

The iateresting thinyg is tnat plutoniua never s.ows
up &t all during the period of this calculation due to its
large absorption affinity in the aguifers.

I very briefly am going to indicatas what anotner
part of our program is, ard that's the experiuental progran
wihich is separate and distinct in many ways. iowever it's
clearly an interaction with the eartn sciencas. but you look

at the effects wnich will occur when you put salt and waste

The areas that we've identified tnat seen to Lold
the greatest corcern for people &anc waich we raqguire auditiong

techanical resolution on &re in tie areas of tnermal effect

w

!
salt stability, and in the orine waste mnigyration area. Tae

nezar field waste=-rock interaction even with TRU waste, tanere
is 2 phenomenon waicih we are concerned auout, and taet is

generation o gas from tne organics
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mpb58 1 or slagged. And finally a host of rock wmechanics issues
2 tnat have to deal not so much with long term stability as
. 3 they do with short term operational stability of the

4 facility.

5 (Slide.)
6 In a TRU waste program we have several ways ia
7 which the gas can generated from the organics of TRU waste,
8 and I've s.uaown on tiis viewgrapn the various mechanisns,
? radiolytic, thermal, chemical, bacterial, helping us guantily
10 those various phenonena.
1 One of the tauings we are concerned about, of
12 course, is if tais phanomenon is of sufficient magaitude
13 efter the mine is decoinilssioned and sealed and low perme-
14 ability is reestablished, it could cause reinflation of tne
15 mine, possibly even hydrofracture, and that kind of taiag.
16 (Slide.)
17 Studies %o dzte have shown that tna poiential Zor
‘8! ges generatiocn is greatest for bacserizl ceconposition.
19E Tais is tne range of values. :Je've assuaed ties value 0f
20 this level, Liis rate, o do some conseguence studies for
21 | waat it would naan %o the mine, aad £ind iacsed tuat tas
(
22 permsability is so low taat we will achieve pressures greazer
23 than tha status of this gas generatiorn.
24| (Slide.)
Ace-Federal Reporters, Inc.
25 As part of tiiis program, we do n&ve a periasasility
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study going on. We've done a lot of work nearly concluded,

of course, in the laboratory. we've had some problems, of

course, because we do disturb tne meaiun., You o open up

microcracks and it becomes more permeabple.
We're also doing some in situ experiments wita ta=z
oore noles that we have in the basalt,

(Slide.) e

The laboratory studies show that while the perme-
ability may be relatively high on & core that is takea out
of the ground, shown here in microdarcies, that by applying
steady pressure it will revezl ithnese microcracks and over &
period of many days you sventually get back to wnat we tains
is probably apn in situ condition, anywhere from 100 ©0 a
tenth of a2 microgarcy.

The drill nholes that wa've receantly tested, waicu
goes througn the entire Szalado salt section, was packed off

- 1
el
e S OLe

and tested receatly. it suows an average permeanility

over tae entire salt saction of about a teata
b o A

Thet encompasses many taings besides salt, of course.

encompasses polyhalites, anihydrites, in some places.
(Slide.)

We have some programs on nign level waste iater-
I would lilke to antion

actions. The ones wihich

&re the two at the botton, suclide migration and brine migra-
tion. we have done gquite a few studises on tuis Decause in

of a microdarcy

A
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the past it's been assumed that there would be a fair awouant
of credit given to the canister or the waste form, But we
do need tnis kind oif information for input to our cefinition
of source term for these various failure scenarios.

More recently we've come to believe tuat it may not
oa that difficult to provide a comnsiderable nmeasure of protecs
tion by the canister.

(Slide.)

Some of tne metallurgical studies done at Sandia
in fact would show that for some materials, like ticode,
an alloy, that ycu can get very good corrosion properties
sufficient to provide saveral hundred years oI protection
fcr the canister.

Jdow WIPP, of course, is not primarily a aign leveld
waste repository. aad so tiiase studies have b=en linited
mostly to what kind of sleeves should we put into tae WiPP
to provide protection for the spent fuel over & twenty-=I{ive
year retrieval period. sSut studies have shown that it aigat
he gquite practical %o talk about materials which would pro=-

vide protection for several aundred years, & period o time
when the thermal pulse is large, when mechanical interacticns
of tie waste exposed to brine are rapid, and there could

be 2 significant advantage by providing ths protection over

-

2 »neriod of tinma.

w

L2 1)

e - - - - L 3 - i - - “« =Y 2
One of Lhe areas taat's veen vVery Wucn Ol peCgis
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minds lately with regard to salt is the brine migration
issue. We nave conducted az number of small scale lavoratory
experiments at Sandia to lock at brine migration, and have
found that indeed the brine migration *hat we observe is
oresent and does flow toward the heat source. More recently
we have tried *o give information on sore larger specineas
such 23 this one metar Llock of salt.

(Slide.)

e place a heater ianto the ceater of taat. we

jacket it and coatrol the boundary conditions thernzlly

with water jackets, so that we know the pracise tawperatire

we've also done superinenits on small saunples.

-

ou neat tae sample you start to evolve watsr gradually

L%

gacr.23in7 in rzte., You change tne heaZcr powar, you

L
W

suddanly have znotner jump in water evolutioa. ana then,
as we'va noted, &ll the way back to salt walls. aen
vo. turn the aeat off you get & very large spike of water
.ushing in in & very saort period of tiue.

These ware Jozae on swall one kilogram olocks ia
zu*oclaves., The salt Llock expsrinent on te leterl Sile
specimen I showad has just Desan concluded, we don't uave

& = s s s B -~ & Diede : e = s Y fagn o 2] & il S :
-ie G&vT in dénu YaTt. 24t iaitieal results iadlCacs Wiease
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thne rate at whicii water flows intc the heater cavity is
much faster than would be expected by the anticline mocel.
So we're looking into that.

The way that tne WIPP engineering program nas oeen
structured is to assume that all that brine that's there
within the region of the therwal instrumeants would eveatual'y
migrate towards the heat source, and the design of the facilict
tne placament of holes, then, nas been endineered to prevent
taat from coniang into coatact with tne waste Ly proviuing
sumps. Wwe're looking at materials which will tie it up
chemically. That looks very promising.

So we tnink that there are several engineeriny
approaciues, manmade barriers, if you will, to accomnodata tne
brine gquestion should it occur at its maximum magaituce.

Sone of the other programs that we have, the bore
nole points program, many of tne experinents oriented toward
getting data to help vou engineer and operate sucn a facility
are now in the process of being planned for an area tuat we
heve negotiated with one of the potasih mines. we will saort-
ly be starting soie in situ experiments on a rather large
scale in one of the potasn mines in Jew .dexkico.

wow the experinent in this in situ ceuicated area
facility is fairly close %o the WIPP site. 1In fact, tais

is tne outline of the WIP? site. The nine iz waica it will
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we'll be operating at depths at 1100 feet as opposec to
repository depths of twenty-one hundred feet or greater.
But we are able to find relatively similar sait chemistries.
They are starting, we hope, in about June.
(Slide.) -
Many of the brine guestions, rock stanbility, therial
stability, can only be fully resolved in an undergrouad
situation., The one drawback to such a facility is taat we
will not be allowad to introduce any radicactiviiy. So tae
tnermal effects will be simulated. Anc there may be sone
radialysis effects which could be synergistic with the thermal

1 »

effects which we can only set & handle on in the laboratory

studies at tiiis tina,
The layout is shown here. Ve aave a nuch detter
&

view of thet in the handout. The scnecdule tiaat we envision

for thasse in situ experiments, we nope to start very soo:xn

W
b
O
o

vating the area required. These experinants would run

for several vears. They would start Lo phase out waen we Liave
the PP facility itself aveailable, waich starts ocui here in
the '83 time frame,

As we continue to build up the experiments oI tae

'J

WIPP facility itsalfl, the experiments in the potash mines
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like *to acquire.

I'll stop there. I skipped over a great many
viewgraphs, but you have them in your handout. And I'm
ready for gquestions.

DR, MOELLER: Thank you very much.

we'll begin with Carson llark.

DR. MARK: I!Mir, Chairman, on the program tiuere nas
been listed a :ir., lleill from the State of ilew Mexico. 1Is he
going to be giving us a presentation today?

OR. OCLLER: Yes, he will immediately £follow talis
oraséntation.

DR. HARK: Aad from him, then, we will hear alout
£32 non-tecanical but social zspects of WIPP, I supposs.

DR, OELLLR: \ell, hé nay cover some tecanical
things. He will presant the viewpoint of tae state.

DR. MARK: Than I will reserve guestioas.

D +q - =
D.\. ..3-_“.‘4-?\: G by ;i&cl"v'.

{'
o

AR, HEALY: I'd like to comnment first on

endangered species thing. I do velieve taat there ar

(1

several phvsicists sevaral hundred miles away at albeqguergue
that nmay well expire of apoplaxy before tais is over.
(Laughter.)
I'd like to know a little bit about tae aistory ol
tasse beds, and the ciharacter of tnen. iiow loayg hava taey

- - s ~ 3 . - - - 3 & on 3 oot oy - . = - % . s
282 round, how ware taey <ormned, and ey &are 1nter=oed.Lel,
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they're not solid blocks of salt, are they?

MR. WEART:. That's correct. The Castile and

Salado formations were deposited principally betweel two
nundred and thirty and two hundred Tillion years &ago. Since
that time tihey have been elevated and submerged below sea
level a* least “hree :times. They, however, have suffered
this change in elevation over very broad gradual areas, soO
tnat the beds in “he Delaware basin for the most part are
guite wide.

They have in certein areas suffered nmore extreus
deformation due, we think, to the fact that about 40 millioa
years &go wien the last episode of tne soutnern Rockies
alevated areas to the west, Guadaloupe .ountains, tie arsa
was given a generzl tilt of about a degree. ind where tue
seds abutted against the Capitan Reef, for instance, taey
seem to flow and crumple.

Wow one of the desirable things about basalt, of
course, is that even with tiiis exteansive deformaticn they
don't show brittle fracture, they do show Ilow. Tnhe bDrittle
anhydrite beds which may exist within them do show orittle
and it was witain one of these beds tuat orine

nd the fide accunmulated.
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ebl ‘! waste for five to ten years? What do you hope tc learn about
fls mpbé5 |
2| that for the long term?
3; MR. WEART: 1It's extremely difficult in fact to
‘i expect to learn very much at all about the interaction of the
5| TRU and the closing horizon over that period of time. The
6# effects that we would expect might be of concern if we have
7? organics would take a considerably longer period of time
|
3@ to start to interact with the basalt in the surrounding
9| environment.
‘o, In order to try and speed things up to accelerate
“l the process in the experimental facility we will put de-
12 graded waste directly into contact with basalt; in some areas
1 ‘3; we will intentionally introduce brine -.d put the waste
‘4% directly into the brine and salt and observe the phenomena
15| that occurs . In the TRU repository itself I would be very
16 | surprised to see any direct interactions between the TRU and
7 basalt.
]8% There is one area that we may be able to get a
‘94 handle on and that is to intentiakally cause uranium to fail
<0 more rapidly and collapse on TRU containers and see what
2 effect that collapse in the application of 1,000 psi does in
22 | fact have on containers and the waste within it.
453 23’ MR. HEALY: That would hardly be considered re-
24

trievable, though, would it, without a very massive effort?
Ace Feceral Reporters inc
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retrievability.

MR. WEART: That's why those kinds of experiments
are done in an experimental area.

MR. HEALY: JCkay. Good.

Just one other point. This resources gquestion as
you know is a very hot one, and I don't think, in my mind,
that it's a sufficient gquestion to say that it is only a small
part of the national energy resources because a hundred years
from now it may be the national energy resources for that type
of material.

Would you consider at all any plan of making sure
that these resources are depleted as far as they could be before
you moved out?

" MR. WEART: Well, that would be up to the petroleum-
producing companies. We feel that we dc have some regulaticns
within the Department of Energy right at the moment which would
let these people explore for those resources that they're
sufficiently interested in with the use of deviated drilling
technigues.

MR. HEALY: But the real concern I think with the
waste management -- I Jon't subscribe to it particularly my-
self -- is éhat we will eventually lose track of the site and

then somebody will rediscover that these rescurces are there,

|

you know, 10,000 years from now, and drill through. And I

think one could aid this problem if the resources were
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deliberately depleted before you abandoned the site.

MR. WEART: Well, I had some trouble with that argu-
ment because if one forgets that the repository is there you're
also likely to have forgotten that resources were then pro-
duced from the area.

MR. ©'2LY: I did not originate this argument, and I
do not necessarily subscribe to it, but it's the type of argu-
ment that I think you're going to have to face at some point.

MR. WEART: Well, I do agree with you.that the most
likely penetration, at least at this repository and I think
any well-s.ted repository, is going to be by man's penetration,
by drilling,by exploration, and therefore, I think one needs
to look at the consequences of that should it happen.

I showed you one of those scenarios that fits up
with what, in my view, is a rather benign consequence. There
are some, however, that are not quite so benign but which may
stretch the imagination a little.

For instance, one scenario is suppose that 10C years
from now, 100 years from the time the waste has been at the
repository, a hole is drilled which penetrates right through
a spent fuel cannister and that some curious geologist is
looking at a three-foot section of core and spends an average
of an hour one meter from that core because it's so intriguing
to him, and he gets an exposure then of 90 rem.

Now that exposure is pretty severe for that guy but



230

ebd ! it is limited to just one or two people. It does not endanger

2| a large element of the population.

T Lttt et !' lle

33 DR. PHILBRICK: A very important element of the
4§ population.
5% (Laughter.)

.
5; MR. WEART: Such an exposure in the same scenario
7; in 200 years would give you something like 8-1/2 rem exposure.
8; SO0 maintaining administrative control for a period of 200 as

9|§ opposed to 100 years greatly helps in reducing the conseguence
| of that particular scenario.
I would like to think that this country will be

]23 stable enough to provide that kind of control.

134 DR. MOELLER: Dr. Lawroski?
|
14 DR. LAWROSKI: With the current standards of safety,

performing excavations and drilling, can you guess how risky
’6'; is the job or providing the volume required down there for
’7! storage?

18 | MR. WEART: Well, we have a pretty good handle on

that because of the extensive potash operations. 1In fact,
those particular mining op..ations are probably much more risky
just from the standpoint of construction and operation because
they endeavor, and in some cases do retrieve, up to 90 percent
23 of the potash. And it is somewhat disturbing to be in an area
where you can almos:c see the ceiling coming down on your he.’,

Ace-Feceral Reporters Inc.

but they have an excellent safety record, far safer than coal
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eb5 mining, uranium mining, and any hard rock mining. They have

2! a very safe record for potash mines.

- One of the reasons of course is that when salt

4; fillers do fail they don't fail catastrophically.

5% DR. LAWROSKI: Okay. Because the mining industry

6: as a whole has the reputation of being rather risky.

7; MR. WEART: They do kill a few people in potash

8I aining.

9., DR. LAWROSKI: But this particular type of mining
is a lot different from the average experience at coal mining
and other large scale ==

MR. WEART: I couldn't hear it.

13 DR. MOELLER: Frank Parker and then Martin

14|l steindler.

‘5\5 MR. PARKER: One of the big problems that's been
‘6;5 raised concerns brine migraticn. I was wondering whether or
not you were studying or planned to study any procedures that
13:? would allow you to produce that brine migration either by
reducing the heat differences or the spacing, or other proce-
20 | dures of that sort?

21 | MR. WEART: One of the problems with all the br.ne
2| migration studies to date has been that they have usc’ very

23 high thermal gradients, very high, so that's about all that

24
Ace.Fecera Reporrers Inc.
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could be cbserved in a reasonable period of time.

There is some consideranle doubt in fact as to



232
|

agbl ‘! whether or not any appreciable brine migration will occur with
Ilwseb5s 2| .
'\ with the pressures we will have and with the thermal gradients
3; that we will have, which are only about a tenth of those that
‘i have been used in experiments.
5! The experiments in the Mississippi Chemical Potash
6i Mine, the Duvall Mine, will be used to try to get a better
7; handle on what actually does occur under realistic conditions.
’5 However, there are two programs going on, both a+*
qi Sandia and the USGS, to develop backfill or overpack materials
" which will prevent the brine from ever coming in contact with
l‘! the waste form, and there are some very promising materials
12! there to accomplish that end. There are also some high
‘3? temperature results that can be used.
“Ei Perhaps one of the simplest things, at least forthwith
i where we're talking a relatively small number of spent fuel
‘63’ elements would be to provide a sleeve or an overpack made of
all this brine-resistant alloy which would resist the brine and
]8; isolate from the waste form simply from its presence.
a ? DR. MOELLER: Okay. Martin Steindler.
20.; MR. STEINDLER: Where are you at this point
2"3 regarding the feasibility determination of this whole operation
“ : and how did you get there?
3| MR. WEART: 1In December we sent a report to the
~,J”,,.“”"",i: Department of Energy. It was called the "Geclogical Characteri=-
28

zation Report for the Waste Isolation Pilot Plant."”

-
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agb2 ! It was transmitted with a cover letter which

I outlined all of the site selection critesria and factors that

3:.havc been applied to our investigation.

|
* And we indicated to the Department of Energy when
5

| we transmitted that that we felt that all of the factors had
| been well satisfied with the exception of the conflict with
natural resources, and then proceeded to identify the magnitude

; of that conflict.

| That report did not go into the failure scenarios
| and the consequence of, say, trying to recover those. But the

i
%Draft Environmental Impact Statement which has just been
i
l

released does do that.

There will be public hearings on that statement in
HJune. And as a part of the NEPA process, I expect the determina-
‘sztion will be made by government and by the people and by the
istate, in fact, whether or not that is an acceptable area for
‘7ﬂa repository. In other words, I think the final feasibility
tsﬁwill be determined through the NEPA process.

19

14

16

We have implicitly said they feel it's an

zo.acceptable site to pursue for the next stage of development

;by the very fact that they released an impact statement before

the hearings.

MR. STEINDLER: Have you, in the course of your

"
ace-Feoers Resorers. 1ne. DL200ing, had interaction with NRC up both in the planning stage

s and in the discussion of results?
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agb3 '! MR. WEART: We have had relatively little interaction
2igwith NRC, although we have participated in these information
> briefings which.raul Dé;;—ﬁcntioﬁed earlier.
‘; The reason, of course, is that there is a great
5; deal of controversy about whether or not WIP? is to be licensed,
6§ and consequently, it's a little more difficult because we
7% don't know what kind of interaction we should be having with
3 NRC.
|
9% MR. STEINDLER: 1It's a good indication that the
L4 current position of DOE is that the facility should be
" licensed.
1 MR. WEART: Yes.
‘3‘ MR. STEINDLER: And on that basis, you still do not
“ifeel it is necessary to set up some kind of a formal mechanism
is*for information exchange and programmatic input?
‘6a MR. WEART: Well the Congressxgéw fiﬁ ia passing the
|
‘7Happropriations for the Defense Waste Management Program to
18j‘prohibit any activities which relate to spent fuel disposal
‘q?in WIPP for the licensing of the WIPP facility. And so it would
2olbe in some violation of that Congressional mandate to pursue
2'€anything in that regard.
2 | MR. STEINDLER: What is the current size of the
23?program, current budget?
CE 3:" MR. WEART: This year our operational budget is
25

about $16 million.
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AGB 4 ' DR. MOELLER: Don Orth and then Shaler Philbrick.
2? MR. ORTH: Are you having any continuing studies on
3Q the fundamentals of this brine migration-temperature relation?
‘; A couple of weeks ago I heard some discussions of it and I'm
5; making the same points that you made, that many of the experi-
6; Jents were unrealistic in terms of the temperature differences.
7§ But they also included some discussions of the fact that the
8 brine came into the holes after the experiments were discontinued

E:an@ the temperature was turned off, not while they had tempera-
'olgture.

[
“! MR. WEART: Yes, to answer both parts of your

.
12} question, we do have a fairly large continuing effort. In fact,
’3%ithat's one of our prime categories for experiments at the
"2 moment, both in the laboratory on small samples, looking at
lshmigration of occlusions and single crystals under electro-
‘bfstatic pressure and one meter sized salt blocks. :

4.064 17£ And just as socn as we get into the potash mines

‘83 we'll be doing the full scale realistic experiments there.
i We believe the reason for this when the heaters are turned off
20 | is due to the thermal shock opening up a microfraction and
3 allowing water which has accumulated near the boundary to
? suddenly flood in. It comes in very rapidly, almost instant-
” aneously, as the surface cools down.
24

Ace-Feceral Foporrers Inc
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Cass 4 !’ DR. ORTH: One of the reasons for the pvarticular
o 21: interest at the meeting I was talking about is that you would
3| not be exposed to brine and hot waste at the same time.
4l MR, WEART: Well, we think there are a lot of unknowns
! about the mechanism of brine migration. We are suspicious, as
6; I said, because of the rates at which we see the anticline
|
i model. That is the governing model.
8[ We hope very soon to get some confirmation on this
9| point.
10 DR. MOCLLER: We'll close this topic out with gques-

tions from Shaler Philbrick.

|
121 DR, PHILBRICKR: You spoke of a dike. Has that been
t
| used underground?

I

|

«

|

|

14 i MR, WEART: Yes it has.

15 % DR, PHILBRICK: What is the effect of that dike on
165! salt?

17 MR, WEART: The dike is a limonite, which is a basic

18 | igneous m&terial, very dark.

1?.‘ DR. PHILBRICK: A peridctite type of thing?

20} MR, WEART: Well, it's a finer grain than that.

21?‘ Chemically it's verv close.

22 | The area where it's been seen is at a couple of pot-

23 ash nmines. The dike where it's been seen is on the order of

24| 10 to 30 feet wide wherever it was encountered. It does
Acw Fageral Reporrers, Inc ’

25 contain fractures which are filed with halite ancé polyhalite.
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DR. PHILBRICK: Are the fractures eguivalent to the
type of cooling fractures you get in basalt?

MR. WEART: Right.

DR. PHILBRICK: Okay.

MR. WEART The boundary between the dike and the
halite does show thermal effects.

DR. PHILBRICK: For how far?

MR. WEART: Well, we're not sure yet; just observa-
tions and gross microscopic examination probably we'll confine
to about a 10 or 20 foot region.

But we've taken a suite of samples which are being
exanmined to try and better quantify just what has happened,
recrystalization, mobilization of some of the minerals and
chemicals.

DR. PHILBRICK: Then you're on top cf that, then?

MR. WEART: Well, we hope so.

DR. PHILBRICK: Have you got any idea what the
temperature was?

MR. WEART: I've heard that number, but I'm afraid
if I were to quote vou one it might be wrong.

DP. PHILBRICK: Will it be ascertained?

MR. WEART: Yes.

DR. PHILBRICK: All right.

dow vou spoke of a cazable =--

MR. WEART: The interesting thing is that one does
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meb3 l| see evidence of extensive dissolution on the borders.
? ’i DR. PHILBRICX: Okay.
3! You spoke of a capable fault. 1Is that within a
Ai reasonable distance of the siter?
SE MR. WEART: 1It's about 60, 65 miles west of the site.
|
5i DR. PHILBRICK: Wow collapse from present mechanical

7| mining; did you say in the potash mines that they're taking

g out 90 percen. at the vresent time?
9; MR. WEART: That's about the maximum.
10; DR. PHILBRICK: What is the standur time on retreat?
11% When you've completely backed out from the face =--
!2% MR, WEART: They mine all the way out, and then as
!3ig they retreat their rock propellers --

\ 1425 DR. PHILBRICK: Right.
ls!i MR. WEART: And in these mines where they're getting
Ibfi 90 mercent extraction, we have actually instrumented some of

171 those »millars prior to the mining to get some failure data.

18 Now as to whether or not our codes can predict this kind of

19 ' thing, those things you expect to fail over a period of decades,
20. when we can no longer get into the area.

215 DR. PHILBRICX: How far up has the fracturing gone

22 in the oveflyi;g énéﬁ;—_jﬂ“"-m*

23‘ MR. WEART: Well, the subsidence, of zourse, goes

24 all the way to the surface. It goes to the surface fairly

Age Feoera Reporrers Inc
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mob4 1 Now we do have some mines in which they mine at two

2| levels. Customarily they go along and they mine at the lower

1| level, and then after subsidence they will come along and they
4| will mine the umper level. When you go into that upper level
§| you see no evidence of fracturing. The salt deforms, but it
oz' does not appear to fracture.
71 So there ;s some evidence that in areas that are
separated by only 100 feet of salt, with subsidence on the
9| order of four feet, you don't see any fracturing in salt.
10‘ DR. PHILBRICK: But the upper bed, when it is extract-
11 ed to 90 percent, then fractures to the surface?
12 MR. WEART: Yes.

13 | We have asked all the mine operators whether they'd

14| ever seen a problem with water inflow to their mines, because

15 | some of these mines in our area the potash horizen has quite a
16| thick cover of salt between the nearest mine and the nearest
17| aguifer. But in some areas to the west they may mine at within
18! 50 feet of the aquifers.

19 4 In one of those mines there is some indication of

20 seepage of water, very slow, into the mine. The deeper ones
21? never see it,.

22 DR. PHILBRICK: Mow how long have these mines been

23 pulliﬁg up pillars to that extent?

24 MR, WEART: Well, mining began there in the 1930s

Ace-Feceral Reporrers Inc.
28 and most of the early mines did not get this kind of recovery.
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But they have seen subsidence.

DR. PHILBRICK: All right.

You speak of natural resources. What is the life
expectency of the potash deposit in that territory?

MR. WEART: Well, you get a lot of answers, depending
on who you ask that gquestion of. The potash operators that
we've talked to say that we have enough potash under lease
that we would not be interested in this area if at all for at
least 30 years.

DR. PHILBRICK: Well, he's just talking finance.

MR. WEART: That's economics, ves.

DR. PHILBRICK: But in terms of production at the
present time, assuming we hold equal demand places, have we got
200 years of potash, 300, 500, 1000, or what?

MR. WEART: I really don't know the answer to that
guestion, because it depends a great deal upon future econcmics.
The resource down there is still quite large. Today they're
only mining potash in southeastern New Mexico because of the
tarrifs and taxation policy. They cannot compete with some cf
the other deposits.

DR. PHILBRICK: Will vou address thic idea in your
report?

MR. WEART: It is discussed in the EIS, ves.

DR. PHILBRICK: Okay.

Now what's your feeling about the overall feasibility
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of waste disvosal in bedded salt in the southwest in the Delaware

Basin?

MR. WEART: Technizally I think it's very good. I
think that there are questions related to the resources, and I
believe in the long run they won't deal with the amount of
resource but rather with this other gquestion that was raised,
about the attractive nusance aspmect, or attractive to future
generations.,

So the increased probability that man will drill into
or through remositories, that really is the issue. That one
I think may be of greater procbability than for something in
the Pasco Basin, for instance, the possibility of man's breach-
ing it., But I don't think for any repository anywhere in the
United States that one could provide 100 percent guarantee
that it would not be drilled into some time in the future.

DR. PHILBRICX: By this society.

MR, WCART: By this one or any one.

DR. PEILBRICK: Ia the future societies, wipe this
out and start over, when do you think society will develon,
in terms of hundreds of years, thousands of years, capability
of drilling to the depths yvou're talking about?

MR, WEART: Well, if I just go back and look at
what they were able to do in European countries as far as
mining rather than drilling, they were able t0 mine to deptihs

like these before we knew anything about radicactivity.
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mpb?7 1 DR. PHILBRICK: Were they going down as far as 2000
2” feet?
3" MR. WEART: Yes.
Ai DR. PHILBRICK: Now when did they start to get to that
5| depth? With the invention of gunpowder?
6F MR, WEART: I don't really know just when. But I
7; know that some of the deer mines in salts in Europe were in
a{ existence in the mid-1880s.
9; DR. PHILBRICK: Ckay.
10 If that is the time, then 200 years from the present

the initial excavation for water in the Mesopotamia area at

13/ 2000 or 3000 b.c. So 5000 years can elapse with a new society
14| before they can get to this depth.
15 I think this thing ought to be stated when you

}2‘ the maxiram depths that we know of were around 300 feet, back
|
I
|
|
|
|

16| consider drilling into resources, if we wash out the society
we're in now and start a new one.

18 ! MR. WEART: If I might respond just briefly to that,
19‘ one of the things that we do have in our program that we have

20 not addressed at the present time is what you might call risk

2 | analysis. We've done a conseguence analysis where we assume

22 these things havpen. And I agree with you that many of the

23, things we assume will happen are extremely unlikely. And if

24 we could get a good gquantification of that then we could develop

Ace.-Feceral Reporters Inc.
a3 the associated risk.
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DR. PHILBRICK: Do you state in your report that it
appears that these things are unlikely, or do you lay them out
and say This is a thing without probability?

MR. WEART: I hope in there our answers are properly
gualified.

DR. PHILBRICK: Tnank you.

DR. MOELLER: Thank you very much, Mr. Weart.

We're at the halfway point in terms of time, so we'll
take ten minutes.

(Recess.)

DR. MOELLER: Could we resume, nlease? The meeting
will resume.

The next item scheduled on our agenda is a presenta-
tion by the Director of the New Mexico State Environmental
Evaluation Group, which is looking over the facility. That
person is Mr, Robert Neill.

Bob, the floor is yours.

MR. NEILL: Thank you, Mr. Chairman.

It's a pleasure to be here this morning and to see
so many of the pecvle I've worked with in the nast in the
business cf protection of the health from unnecessary radia-
tion. Alex Grendon and Jack Healy, on doses from color TV
sets, Dick Foster has been the chairman of our advisory
committee on environmental radiation, Herb Parker, the chairman

of the Bureau's advisory committee on setting regulatory
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|
mpb9 l‘ performance standards, ana, of course, yourself.
; The years have certainly gore by. And I was amazed

; at the report that to date we've svent a total of over one

4| billion dollars in the area of radiocactive waste disposal.

5 Ezrlier today the comment was raised on the endanger-

6, ed species isf e, and I haven't had the heart to tell anyone

7 yet that on the work on the Pecos River we pulled out four

8 snail darters.
9| (Laughter.)
10 Let me tell you a little bit about what's happening

[ on the state level in New Mexico on the proposed WIPP project.
Needless to say, I'm not hear to speak for all interests in
13/| the state, but will try to provide a pe;spective on the sample
14 of the evaluation group.

15? On the WIPP project, which as you know is slated at

the present in FY '80, to be about $55 million total, which is

five percent of the orcposed budget for the coming fiscal year

~

'8 ' on waste dispcsal management. The »urpose of our group, which
191 is part of the New Mexico Health and Envircnmental Department,
20! is to conduct an independent evaluation of the health and safety
21 of the potential radiation_exposu:e to peovle and environmental
22 degradation for i‘he pronosed WIPP project.

23 | As you'll note, those words are somewhat akin to the
24 charter of the Adviscry Committee on Reactor Safeguards. Now

Ace-Fecersl Reporrer, Inc

25| how will it be done?
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|
|
‘ |
mpbl0 l’ Qur staff will be in the business of reviewing reports
E by both the Department of Energy and other federal agencies
3 and other groups both pro- and anti-WIPP. Our budget, under
41 contract to the Department of Energy, is for $350,000 per year
SI for six years, and that level is about less than one percent of
6E the total budget.
71 We will provide feedback in the form of reports to
8% the Department of Energy, the Secretary of Health and the
9i Environment Department, the legislature, governor, and, of course,
\03 the public. Since I came on boyard in Wovember we have been
successful in getting the services of ;n environmental engineer,

Dick Schnell, who has previously been with the Environmental

13/ Protection Agency, a geohydrologist, named Gelhart, from the

: University of New Mexico Tech, who was available at the time,
‘Sf and I've been using a number of health physicists in consultive
3 capacity.

Today our efforts have amounted to about one man-year,
‘BG both for in-house staff as well as a third of a man-year in the
| use of consultants.
20 Now the output of the group will be used by the state
21 | in exercising the current option that has been cffered by the
22 | Department of Energy. And in our business we will generate
23| radiation dosage estimates which will be of use by the varicus

24 podies of concern.
Ace-Fecery Reoorrers Inc
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mpbll 1| at .imes to both the general public ac well as the professional
2|/ community, we will also developn scme estimates of absolute

3 risks from this, and for the individual that wishes to make

4; such a comparison, we'll include tables of other radiation

s doses to the environment and other risks, as well as other

6| societal risks that we're exposed to.

7 One of the things that we will probably not do will

g | be to compare these risks to what a real accident would be.

9 e will trv to diffesrentiats bztwezn both voluntary
10| risks where an individual will accept a certain exposure, a
1 comparison to those which are involuntary on society.
12i In generating those dosage estimates, as you know,
|

13| Mr. Weart covered earlier that the repository is scheduled to

| have 100 percent of the militarv stored wastes located as
well as ten percent cf the ten year old spent fuel which we
16% currently have in the US from commercial power sources, as
well as 17 producing high level wastes.

We'll look at transportation accidents and possible
19| doses incurred there. We'll go to the breach and leach type
20 calculations described earlier today. We'll lock at issues,

21 as ear'ier mentioned, where there will be contamination of

rJ
)

natural gas,
23 We'll look at the issue of wells being sunk as to
24 whether or not =-- what the potential radiation exposure would

2ce-Feceral Reoorrers Inc
28 be from there. We'll try to go through and check some arithmetic
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mobl2 x‘ of various calculations that were described by Sandia, et al.
| We will also probably take the WISAP program from their
3% computer modeling, as well as other reports.
4 We'll look at some of the transportation problems
5! associated with those retr.eved high level wastes when the
5’ exveriments are concluded. And we'll look at some of the
calculations and their reasonableness.
Let me tell you a little bit about some of the
9| legislation that was passed in Wew Mexico during the session
10! this past year, where two bills relating to the WIPP were
N discussed.
12 The first, known as the Concurrence Act, provides

13| for the definition of concurrence by eight members of the

14| legislature in which they'll spend a year to sit down and

define exactly what is meant and how one would exercise this

opticn of concurrence nrovided by DOE, based on parts of the

17} Environmental Evaluation Group, but it would be based on a
18| vote by the legislature, a signature of the governor, a vote
191 by the people.

20 | The issues here are guite obviously very important

because both the secretary and the deputy secretary of energy

22 have stated that the state will participate in the process of
23 the assessment and evaluation of WIPP. And I think that any
24 time a bureaucrat, whether it's in Washincton or Santa Fe or
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25 e.sewhere, says that while they clearly have the responsibility
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mpbl3 1‘ and the authority to take an action and they want to share
2| those authorities and share those responsibilities in the

3| process with the people that are affected, I think that's a

li commendable act and I think they should be really oraised for
5? that.

6: Another feature of the concurrence act is to estab-
7| lish a three man task force with the secretary of health and

8 environment department, the secretary of energy and minerals
¢! department, and the highway administrator. Their role would
\0. be to coordinate the state activities relative to the proposed
11 action.
12 Tr- second act establishes the transpcortation act,

13 that one of the problems that's come up recently in New Mexico

14 is the vacrious jurisdictions have been establishing regulations
15| regarding the transport of radicactive materials, and it was
16| considered approp»riate to have one body establish standards

17!l which would be applicable throughout the state, rather than

18| haviing many various regulations in effect.

191 Once again, I'm vervy »roud of the actions, I think,
20 cof the legislature. I think maybe they will serve as a model
21‘i for the cother states.

22 Perha»s the Department of Transportation has consider-
23 ed issuing regulations comprising all ¢f the efforts. The

24 state legislature in my own judgment really deserves high marks
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pl in considering these issues and taking the mposition that the



WIPP repository _.s entitled to a fair hearing. That is to say,
it shouldn't be approved before the facts are in, nor should it
be disproved without benefit of all of the information.

In fact, when one reviews the regulations by 22
other states which ban the repositories, some of t .em are not
very well defined. Clearly, I think this is cause for giving
the legislature high marks.

Now what are some of the problems that happened in

Jew Mexico? And it's presumptious of me or anyone to try to
siccinctly summarize the issues, but I'll try to identify some
of them for consideration here.

The first relates to that standards and criteria not
currently available for waste repositories as we know, that

EPA will establish their criteria for guidance of federal

agenc.es. XNRC is establishing a system to develop regulations

for tuose who wish a license. But it will take several years

for these things to come into effect. And in the meantime
the plan, as scheduled, is to proceed with WIPP.

I'll give vou an example that just came in this
morning. I think it's interesting. And I'd like to solicit
the Committee's views on this.

Hanforéd this morning stated that in their selection

f the criteria which the sites would meet, they pointcsd out
they are using the National Acadeny cof Sciences reports as a
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