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Dear Owern:
Eere are some random thoughts about the presentations we heard during the past-
three days in Tucson and Las Vegas. If you think they would be of any interest to Dade,

\~/I hope you will send then along to him,

v

University of Arizona. GSeems to me some good reecearch is being done, and just for
the sake of scientific krowledge I'm glrd to see such work supported, but I wonder if
ell of it is relevant to NRC's problem of judging the licensability of DOE's disposal
efforts. Tor example, Jaak Daemen gave a good presentation of his work on seals,in
repocitories in granite #nd basalt, but & mujor worry seemed to be the effect of wetting
and drying. Such reyocitories, as far ae I know, will be well below the water teble,
so I wonder if this worry ir relevant? Once a repository ie closed, only in extra-
ordinary circumstences would it ever dry out. Also I doubt that finding an exact
relation betw:en flo« rate and pressure is important for an actuasl repository situation.
Shlomo Neuman's talk wes an inpressive analysis of the difficulties of predicting flow
thru fractured rocks and of his effortes to surmount the difficulties, but I was left
with the feeling (a5 I have been after many other discucsions of this forbidding subject)
that 1 still didn't understand how his equations and experimentel results would help

~much in judging a real-life repogitory. luch the szme criticiem can be leveled at the

werk of Dan Evans and hie colleapues: they heve developed metlods for obteining much

\_~useful scientific inforration, but are they agking the right questions to get informetion

guickly and efficiently that will a}plv directly to licensing problems? One other
objection I hed to the presentations in Tucson wae the repetition in the talks of materials
that we had already seen in the pre-meeting handouts.

Talk by Carl Johnson of the Nevada Apercy for Nuclear Projects. It is hard to
comment objectively about this talk, because the rpeaker took & negative ettitude toward
every question regarding the Yucca Mountain site.-= which I expect he wes reguired to do
by his political position. At least it is encouraging that the State and DOE are looking
at the same set of questions, and I expect it is salutary for DOE to be continually
reminded of the poesible negative answers.

O - USGS presentations in las Vecas., These talks were well organized and well
presented. Seems to me the right questions are being asked, the methods of attack ere-
reasonable, and approrriate attention is being paid to estimates of uncertainty. There
is some overkill in the rlanned rescarch, but much less than at Tucson. The only talk
that disappointed me was the one on radionuclide retardation by K. Eggert. We were shown
tables of retardation factors, and tolé about plans for getting additional numbers, but
we heard very little about how the numbers were obtained. Retardation facters have mo
meaning unless the conditions of the experiments are specified very precisely == the
nature of the solid materiel used, the pl and Eh and chemical composition of the solutien,
the assurance that steady-state conditions were reached, and so on.- To me, one of the
major unknowns about the unsaturated zone is the oxidation potential and acidity of

solut that move thru it, and I wish more had been said about how these will be
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cetermired. They are essertial not only in liniting retardation, but also in limiting
solubility of radiorucli.es and in influencing the formation of colloids. Very prodably
the people doing the research are aware of all this, but I wish Hr. Eggert had made it
clear in his talk, .
Jorx Stuckless ir his talk on hycdrothermal activity made it pretty clear that there
is little evidence for warm solutions or rineralization at the site. Much of his talk
concerned the exvosures in trencles across a fault that we saw at the end of our field
trip, and {rom tie very suserficial examination we could make I would certain.y agree
with him that the calcite-opal mixtures look like the work of pretty cold water. As 1
remexzber it, the only evidence he cited for elevated “temperatures was from work on fluid
inclusicns in quartz from the matrix of the Tiva breccia. Just to be on the safe side,
I suggest that sanples of tris matrix be assayed fdr gold and silver; if the solutions
from which the nmatrix forrmed vere warm, traces of the metals might be present. If the
metals are comiletely absent (es I expect they will be), this would help to confirm that
the site lacks mineral resources of any comnseguence. Assaying is & simple and inexpensive
rrocedure, sc it miz..t be well to irnclule also samrles of the calcite-opal material from
the fault zone and any similar raterial frox fault~ or vein-fillings elsewhere at the site,

G-tunrel, oeens o me tiat ~ozer Zliaernmzn is getting vaiuable information ebout
tz2 behavior of .eln & tuff fro: his ine-situ exveriments. The heating experiments, however,
give somewiat azpiruous resy 1ts because tiey are done with short hcles drilled into a
rock face trhat is exrosed 10 & well-ventilated tunnel. I would like to see an experiment
on a larger scale, of t-is general sort: seal a section of the tunnel a few tens of
meters long, or crive 2 branch tunnel that can be sealed; put heaters in the tunnel so
t.at its temperaiure can be ruised to tie point expected in a repository; and equip the
tunriel witi. irns:runents to see what happens to water in the adjacent rock. Hy guess is
ttat water moving down tiru the unsaturated zone toward e heated repository would never
reack the rescsitery, but wculd be dellected arcund it by multiple vaporization-and-
cordensation. G-tunnel woul: be 2 fine plac: to see if tie guess is correct.

I hope tiais will be of some use. You arrangeé a fine trip for us to Tucson and
Las Vegas, ard 1 do thanz you for takin: care of &ll tre details.

Sincerely,

e

Konrad B. Krauskopf



