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Kerr-McGee Chemical Corporation ("Kerr-McGee") hereby

moves to strike the testimony of Don L. Warner relating to

contention 3(g)(2).
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This testimony, which is styled as "Comments",

on behalf of the State and is attached as Exhibit 1.

contention at issue provides:

evaluation of alternative sites was
done on a standard evaluative basis
was otherwise improper in

that: . . + « (2) The modified solute
transport analysis of the Proposed Action
and Alternative D was not benchmarked.

Comnents by the Illinois Department of Nuclear Safety ("IDNS")

provide an explanation of the contention:

The computer model used for the solute
transport analysis was originally written
for modeling saturated zone transport.
SFES at 5-26 . . . . The NRC Staff
assumed that the West Chicago zite and the
Alternative D site would have an uns>tu-
rated zone directly beneath the dispos:l
cell., The NRC staff modified the compute:

s0”?



program for unsaturated zone modoling.

14, No discussion of benchmarking of this
program was provided in the SFES. IDNS
submits that the modified computer model
could not accurately model the Proposed
Action and Alternative D sites,

State Reply, Attachment A, at 5-6 (June 16, 1989). 1In short,

the thrust of contention 3(g)(2) is that the alternatives

analysis in the SFES is inadequate because the staff's model

for flow through the unsaturated zone had allegedly not been

validated.

The Warner testimony by its own terms does not

relate to the State's contention, Dr. Warner criticizes the

NRC's vertical infiltration model and lateral transport model

because of the use of average properties of the site in the

moc ¢1ling.

But Dr., Warner then states:

Perhaps the averaging processes used in
the N model are satisfactory for com=-
parison of alternate sites. ; will not
dispute that possibility, since that is
not the issue that 1 am ada?osoingi In
fact, that is the sort of application that
originators of both the vertical infil-
tration model . . . and the lateral flow

model . . . state that their models are
suitable for. (emphasis added)

Thus, although the contention is explicitly framed as a

challenge to the NRC's analysis of alternatives, Dr. Warner

has conceded that he does not question the suitability of the

NRC modeling for comparing alternatives,

Moreover, the contention is limited to a challenge

to the NRC's modification of a standard model to deal with

flow through the unsaturated zone. In setting the contention
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down for hearing, the Board observed that neither Kerr-McGee
nor the staff had validated the equation dealing with flow
through the unsaturated zone from first principles or from
empirical observations. Memorandum and Order, 7 (Nov. 14,
1989). The testimony of Kerr-McGee's experts shows that the
equation can be derived from first principloi.l/ And,

Dr. Warner has conceded that "the vertical infiltration
model . . . used by the NRC can . . . be derived from first
principals (gic)." 1In short, the very issue on which the
State sought a hearing has been rendered moot since even the
State's expert has conceded that the challenged equation can
and has been validated.

The main thrust of the Warner testimony is to
challenge the modeling conducted by the staff and by
Kerr-McGee for the characterization of the West Chicago site.
Dr. Warner questions the results of the modeling and now
suggests that a three-dimensional groundwater model should
have been applied. But this testimony extends far beyond the
staff's modification of a standard groundwater model to deal
with flow in the unsaturated zone. Indeed, on no other
occasion until the submission of the Warner testimony has the
State suggested that the results of the modeling were suspect

because of the failure to use a three-dimensional model or

1/ Testimony of Charles W. Fetter, Jr., James L. Grant, and
John C. Stauter, Appendix 7 (Nov. 28, 1989).



even that different modeling approaches should have been used.

Thus, Dr. Warner now raises issues that do not relate in any
fashion to the contention. Moreover, any criticism of the
Kerr-McGee groundwater modeling is entirely extraneous because
the admitted contention raises no challenge whatsoever to the
Kerr-McGee modeling.

Kerr-McGee is severely prejudiced by the State's
efforts to introduce an entirely new issue on the eve of the
hearing. Because the Warner testimony is not fairly
encompassed within the scope of the admitted contention,
neither Kerr-McGee nor the staff has had an opportunity to
analyze Dr. Warner's claims or to prepare and submit testimony
that responds to them. Indeed, the admission of the Warner
testimony on contention 3(g)(2) would render pointless the
extensive efforts by the parties and the Board to narrow and
clarify the issues on which the hearing should focus.

In light of the foregoing, Kerr-McGee urges that the
testimony of Dr. Warner relating to contention 3(g)(2) be
stricken in its entirety.

Respectfully submitted,

&%;er J. Nickles

Richard A. Meserve
Covington & Burling
1201 Pennsylvania Avenue, N.W.
P.O. Box 7566
washington, D.C. 20044
(202) 662-6000

Counsel for
Kerr~McGee Chemical Corp.

Decenber 11, 1989



EXHIBIT 1
&)

Comments of Don L. WVarrer
vith respect to Contention 3(g)(2)

Defore further analyting the fssve of validation of the computer
sodel ueed in the NRC staff'e evaluation of the probable future
fmpacts of onsite dispossl ot Vest Chicage on groundvater, it would be
useful to discuse the rezson for my concern vith the medel.

If one exanines the input to the model and the resulting output,
{t {mmediately reises the question of vhat s happening in the model-
ing process that leads to the results that are presented in the SFLS
and of hov realistic are those results. For example, the NRC staf!
has predicted an average concentration of lead in solution in the
dieposal cell leachate of 7.3 mg/L (Zable E.1., S7KS, p. E-9). 1In
comparison with that value, which is sbout 150 times the IEPA drinking
vater standard, the peak concentretion predicted at the midpeint of
the downgradient waste pile edge is 0.011 mg/t (Table §.7., SFES, p.
E-16), o dtlution of 664:1. That same dilution ratioc is predicted for
all other chemical spocies and for peak concentrations et the site
boundary 73m downgredient from the waste pile edge (Tadle £.7.).
Kaving perscnally performed or directed considerable such modeling, 1
have great difficulty in accepting those modeling results, since they
ssen to be so physizally implausible.

The fact that the modeling results presented in the SFES seem to
be physically @ifficult te underntand and te accept suggests & need
for the comparison of such modeling results with those of other,
previously validated, models or with the field date from & site such
as Vest Chicage, wvhere complex hydrogeclegical circumstances exist.

1 do not dlspute the fact that the vertical infiltration model
and the lateral transport mode. used dy the NRC can sach be derived
from firet principals. That does not, inherently, make them legiti-
mate for use in predicting the long-term performance of a proposed
disposal site. For example, the vertical {nfiltration model requires
that vaste in the entire disposal cell be incorporated in a uniform
rectangular block in which the leachate will have & unifer: composti-
tion that will be maintained as the block of contamineted vater moves
uniformly tovard the groundwater table. Such s model bears little
resemblance to the real physicel situstion that I understend will
exist where vastes with highly variable composition (Table e.5, STLS,
p. 2:18), are distridbuted nonuniformly, beth vertically and herigen:
tally, in the vaste dlsposal cell and vhere vertical flow rates would
bs expected to be quite variable from place to place within the cell.

Perhaps the averaging processes usec in the NRC model are satis-
factory for comparison of alternste sites. I will not dispute thet
possibility, since that is not the issue that I am adcressing. in
fact, that is the sort of epplication that originators of both the
vertical (nfiltration model (Gildbers, et al, 1963) and the lateral
flov podel (Yeh, 19B1) state that their models are suitable for, What
both authors also indicate that their models are unsuitable for and
for which no evidence of sultability has deen docunented {s the



dotailed modeling of & specific and hydrogeciogically complox site,
such 68 Voot Chicege.

It 10 argued by Kerr:McGes (ASLD Docke: No. 4«0-2061-ML, ASLRP No
$3.6495.01-KL) that, beceuse Kerr-KcCee carried out sophisticated num:
erical modeling for the West Chicage Site. it ves net necessary for
the NRC to 8¢ that. The SFES centains no discussion or snalysie of
Kerz+NcGes's modsling results but, rather, relies upen the modeling
done by the NRC staff for its conclusions.

Vith respect the Kerr-McGee modeling, I vill agree that the twe
disensional numerical flov and contaminant transpert model used L8 an
{mprovesent over the ATL23D mocel used Dy the NRC for analysis (14
latersl flov at the Vest Chicago site. Hovever, the model used by
Kerr-MeCos doss not consider vertical flov through the éieposal cell
st all and s not capable of {ncorporating the verticel components of
flov (nto the saturated-zone modeling. ir commenting on this latter
mode]l limitation, Kerr-McCes states that vAnother limitation leo the
tvo-dimensional nature of the model. DBecause it i tvo-dimensional
complete mixing in the vertical dimension is implicitly sssumed te
oceur. The L Stratun st the disposal site Lo relatively thin, and so
this sssunption is net critical” (Kerr-MeGee, Vel 11,9 2478). 1In
fact, the I Stratun veries in ehickness from ne. . .ro to &3 feet er
pessibly mere (Schubert, ASLE Docket No. 40-2061-ML, ASLBP No.
83.498.01-XL). ! do not knov what the result woulcd de of using @
thres dimersional model that weu'# incorporate the vertical size prop-
erties: but 1 do not understand why that wes not done, since three-
dimensional models ars readily availeble. Such three-dimensionsl
modeling would have also allowed specific consideration of potential
{mpacts upon the Silurisn golomite aguifer

The results of the Kerr:McGee modeling should aleo be exanined
from the overall view of what they reveal or do not reveal. The
dilution ratios predicted by the Kerr-McGee modeling to oceur éuring
fiow through the saturated zons range from 21:1 to & 882:1 (Kerr-
McGes, Table &, ASLE Dockec No. 40-2061-ML, ASLBP No. B83.495-01-ML), @
diffeoronce of sbout 300 times. Since s ¢ifference of 500 times would
result from the range of assumed infiltration rates alone, (0.01-5
inches/year) it vould seem that parameter was the most infiuential one
in establishing the diluiion ratics, Lov infiltration rates repulted
{n relatively large ¢ilutions, while nigh {nfiltration rates resuited
(n relatively snaller ¢ilutions. The dilutions are for concentrations
at the site boundary. Velues are not given for concentrations (or
dilutions) at the vaste pile edge. In sll cases, the predicted con:
contrations at the site bouncary relate directly te the original
concentrations assumed for the various chemicals in the dispesel coll
leachate. It is probable that dilutien ratics wvould also relate
directly to the rate of groundwater volumetric flov beneath the eite
as used in the model In calidrating the Kerr-McGee mcdel, & volume:t:
ric flov rate vas established that vould require infiltretion of 9.5
irehes/year (Kerr-McGee, vol. 11, p. 2:76) as compared with the most
generally agreed up (nfiltration rate of about 3.6 ‘nches/vear (SFEIS
p. 6-91). This woulcd, probably, result in @ propectionally Breater
éllution ratio than would dbe precictec using a volumetric flow rate
based upen (nfiltration of 3.6 inches/year

©



If one were te take the lowest éilution retio reperted by Kerr-
NeCoo (21:1) to reduce that by the ratie of infiltretion rates &l
eussed sbove (3.6 dn/yr ve 9.5 dn/yr) then te sultiply thet dilutien
retio by the cencentration of lead in coll leachate proposed dy the
NRC otaff (7.3 mg/ ¢ ) the felloving result would be obtained:

(17200(9.9 tn/8.6 tn)(7 3 mg/ 1) = 0.52 mp/ t (of lead in groundvater
4t the site boundary)

This caleulation (s intended only to show the result of analyzing
and combining selected facts relating to modeling obtained from the
Kerr-MeCoo report (Vol. II) and the SFRS, and extrapolating them to o
seoningly legical conclusion quite different than any contained in
either of those documents. This analysis veuld suggest the need to
carefully examine the methedelegy and results of the tve modeling
offorts te determine the extent to which they each say be satisfactory
or unsatisfactory and to then provide such additional documentation,
{neluding further mocdeling, as may be necessary to reconcile the
eifferences and deficiencies that seem to exist.
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CERTIFICATE OF SERVICE

I hereby certify that I have caused copies of the
foregoing Kerr-McGee Motion to Strike Testimony of Don L.
Warner Relating to Contention 3(g)(2) to be served as

indicated on this 1llth day of December, 1989, as follows:

John H, Frye, 1I1I, Chairman (By Hand)
Atomic Safety and Licensing Board Panel

U.S. Nuclear Regulatory Commission

4350 East-West Highway

4th Floor

Bethesda, MD 20814

Dr. James H. Carpenter {By Hand)
Atomic Safety and Licensing Board Panel

U.S. Nuclear Regulatory Commission

4350 East-West Highway

4th Floor

Bethesda, MD 20814

Dr. Jerry R, Kline (By Hand)
Atomic Safety and Licensing Board Panel

4350 East-West Highway

4th Floor

Bethesda, MD 20814



Ann P. Hodgdon, Esq.

Patricia Jehle, Esg.

Office of the General Counsel

U.8. Nuclear Regulatory Commission
11555 Rockville Pike

Rockville, MD 20852

Steven J. England, Esg.

Illinois Department of Nuclear Safety
1035 Outer Park Drive

Springfield, Illinois 62704

Carla D. Davis

Douglas Rathe, Esq.

J. Jerome Sisul

Assistant Attorney General
Environmental Control Division
State of Illinois Building

100 W. Randolph Street

12th Floor

Chicago, Illinois 60601
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U.8. Nuclear Regulatory Commission
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