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STATE OF ILLINOIS

CHICAGO

.e.

December 8, 1989

John H. Frye, III, Chairman -Dr. James H. Carpenter
Administrative Judge Administrative Judge
Atomic Safety and Licensing Atomic Safety and Licensing

Board Board
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory
Washington, D.C. 20555 Commission

Washington, D.C. 20555

Dr. Jerry R. Kline
Administrative Judge
-Atomic Safety'and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

In the Matter of
KERR-McGEE CHEMICAL CORPORATION

(West Chicago Rare Earths' Facility)
Docket NO. 40-2061 ML, ASLBP No. 83-495-01-ML

Dear Administrative Judges:

This forwards Illinois' testimony for the hearing '.o be held
in Chicago on December 14-15, 1989. The testimony has been pre-
viously sent by facsimile to the Board and has been hand deliv-
ered to the parties. While I reali::e the Board has struck Dr.
Thiers' testimony I am filing it for the purposes of the record.:
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Dcutflas J/ Rathe

DJR:bp Assistant Attorney General
Environmental Control Division

cc: Service List 100 West Randolph Street, 12th F1r.
dr132b Chicago, IL 60601 (312) 814-3094
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CERTIFICATE OF EERVICE

I DOUGLAS J. RATHE, an attorney in this case do certify
,

that on the 8th day of December, 1989, I caused to be served the

foregoing Illinois' Testimony for the December 14 and 15, 1989

Hearing-upon the parties listed below by Express Mail:
*

* Peter J. Nickles, Esq. * John H. Frye, III, Esq.
Richard A. Meserve Chairman
Covington & Burling Atomic Safety and
1201 Pennsylvania AV, N.W. Licensing Board
Washington, D.C. 20044 U.S. Nuclear Regulatory

-Commission
4350 East West Highway

* Chief, Docketing and Service Bethesda, MD 20814
Section (3)

Office of the Secretary * Dr. James H. Carpenter
U.S. Nuclear Regulatory Commission Atomic. Safety and

Docketing Licensing Board
11555 Rockville Pike U.S. Nuclear
Rockville, MD 20852 Regulatory Commission

4350 East West Highway
* Anne Hodgdon Bethesda, MD 20814
Office of the Executive

Legal Director * Dr. Jerry R. Kline
U.S. Nuclear Regulatory Commission Atomic Safety and
11555 Rockville Pike Licensing Board
Rockille, MD 20852 U.S. Nuclear Regulatory

Commission
* Robert D. Greenwalt 4350 East West Highway
City Attorney for Bethesda, MD 20814
West Chicago
100 Main Street
West Chicago, IL 60185

and by first class mail, in envelopes bearing sufficient postage

to the remaining parties listed on said Notice, by depositing

same with the United States Postal Service located at 100 West

Randolph Street, Chicago, Illinois, 60601

dr132b 1 , h Cf
DOTIGI:AS[J. RATHE
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'*yUSERVICE LIST

* Peter J. Nickles, Esq. * John H. Frye, III, Esq.

Atomic (gmqpgjj pp ]gRichard A. Meserve Cha
Safety and-Covington & Burling

Licensing Board1201 Pennsylvania AV, N.W. .
U.S. $6 clear Reg *ulatoryWashington, D.C. 20044

ComWis's$o M ,,' - 1

4350 East West Highway
* Chief, Docketing and Service Bethesda, MD 20814

Section (3)
Office of the Secretary * Dr. James H. Carpenter
U.S. Nuclear Regulatory Commission Atomic Safety and

Docketing Licensing Board
11555 Rockville Pike U.S. Nuclear
Rockville, MD 20852 Regulatory Commission

4350 East West Highway
* Anne Hodgdon Bethesda, MD 20814
Office of the Executive

Legal Director * Dr. Jerry R. Kline
U.S. Nuclear Regulatory Commission Atomic Safety and
11555 Rockville Pike Licensing Board
Rockille, MD 20852 U.S. Nuclear Regulatory

Commission
Stephen England, Esq. 4350 East West Highway
Illinois Dept. of Nuclear Safety Bethesda, MD 20814
1035 Outer Drive
Springfield, IL 62704

Atomic Safety and Licensing Board Panel (3) * Robert D. Greenwalt
U.S. Nuclear Regulatory Commission City Attorney for
Washington, D.C. 20555 West Chicago

100 Main Street
Atomic Safety and Licensing Appeal Panel (5) West Chicago, IL
U.S. Nuclear Regulatory Commission 60185
Washington, D.C. 20555

Joseph A. Young, Jr.
Kerr McGee Chemical Corporation
123 Robert S. Kerr Avenue
Oklahoma City, Oklahoma 73125

.

Adjudicatory File
L Atomic Safety and Licensing Board

U.F. Nuclear Regulatory Commission
,

Washington, D.C. 20555
|

* - denotes Service by Express Mail dr132b
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J- Comments of D:n L. Wtrner.. |*

.with respect to Csntsntien 6(4),

, ,.

1. I share the AsLa's concern with respect to the differing rates of I

cell infiltration'ueed by Morr.McCoe and the NRC staff. As I under.
.

stand it, Earr.Neces obtained a value of 0.001 inches per year through
'

use of the MELP model (Kerr.McGee, Vol. II. p. 2 74). A second value
of 0.07 inohes per year was also calculated with the MELP model. The
ainisium rate of cell infiltration used by Kerr.McGee was, apparently,

|

i0.01. inches per year (Vol. II, p. 2 80). Tho' reason for selection of
that value was not explained. Values of cell infiltration up to 5
inches per year were used (Kerr.NcGee, Vol. II, p. 2 80). The NRC )

staff used only one value, 3 en or 1.2 inches per year (Srts, i

p. E.10). Thus, the values that have been speculated as being within
:
'

the range of possibility are from 0.001 5 inches per year, a 5,000
fold difference. I believe that the natural rate of infiltration for !

the stoa of 3,6 inches par year (8Fts, p. 4 91) should be assumed as a
conservative or worst. case value. This is because the long. term
integrity of covers such as that proposed for the West Chicago site
have not been demonstrated and it is possible that such a cover will '!deteriorate from natural effects so that it will, eventually, allow
infiltration at the same rate as other land in the vicinity.
2. I share the ASLB's concern with respect to the variability of the' '
E stratus and would extend that concern to other geologic units und.
erlying the West Chicago site. The E stratum ranges in thickness from
about 1.3 feet to 25.5 feet over the site (Kerr.McGee, Vol. II, p.2 42). According to Schubert (Docket No. 40 2061 ML; ASLB No.
83 495 01.ML) the E sand is apparently absent in drill hole b 9 and
reaches 43 feet or possibly more on the north end of the disposal
site. Hydraulic conductivity values for the E sand ran6e from 22.3 to
568 feet per day (Kerr.McGee, Vol. II, Tables 2 15 6 2 16). The NRC

-used a single hydraulic conductivity value of about 192 feet per day *

in its modeling, about one. third of the maximum value. This points
out the reason for concern about the range of geologic variability at
the Kerr McGee site. It is the principal ressen why the type'of
podeling done by the NRC is inappropriate for meaningful characteri. ,

sation of that site.

As I have in my earlier affidavits. I will quote from the origi.
nators of vertical. flow call infiltration model with respect to the
limitations of their model when linked to the AT123D model for such asite. According to Gilbert et al (1983) "The aquifer structure at an
actual site will, of course, be much more complicated than the siteple
structure assumed for the generic model described above. There will be
different hydrological strata with three dimensional, inhomogeneous

|

structures, and there will be dispersion (even within homogeneous
regions) of the ion exchange races, which leads to dispersion of the,

! distribution coefficients. Mechanisms other than ion exchange betweenI

water and adsorbing surfaces may be important for both release and
transport of radionuclides. The migrating re6 ons of radioactive1

contamination in the unsaturated zone will, therefore, assume various
shapes and will not have sharp boundaries, and the migration through

. . . __ . _ _ , _. ___ ._ _ .._._ _ _ _ . . _ - _ _ _ _ _ . _ _ ._ __ _ _ _ - .
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the aquifer to the well will be more sempliosted than described. A

'

. more sophtettested model that teek these sempliestione into asseunt"
oculd require site.epeetfie data en the hydrelegical stru ture and

-

proporties. . . . The etaple model desertbed above providos generte '

| estiastes of the sentaminetten of drinking water that een be empoeted '

i to ooeur . . . .* 1 interpret these comments se eupporting my poet.
|j , stem with respost to the ac modeling work. ;

8. 1 agree with the estimate of the BC staff that probably about 384 '

et groundester reeharge presently reashoe the Silurian deleatto
'

'

agulfer at the West Chicase alte (SFSS, p. 4 91). It disagrose with
the Rott.NeSte statement that 'only a very small persontage of water
entertag the glastal aquifer free the surfaeo finds its way to the
detesite aquifer ' The rate of roeharge to the delenite aquifer seuld
be even greater in the future, as will be dise m oed under my reopense '

to 4.

6. The ASLB is prudent in its eeneern for the silurian deleette
aquifer, a as,jer groundwater supply unit for northern 1111aste. The ;
pernement otting of a vaste disposal facility over such an aqutUr to "

questionable praettee when other leestiene outet in the state that are
more geologically suitable. Large saale withdrawal of water from the

,

atlurian delesite aquifer and consequent lowering of the piosometria
surfaae in that aquifer has, undoubtedly, stimulated greater vertteel
reeharge through the overlying glastal deposite at the West chleage s

site and in the vietnity. Additional withdrawale that reeutted in an
; even leser passenetric surface in the silurian solesite aquifer would

be espoeted to eause en increased rete of vertical reeharge to the
' .

:Silurian delesite aquifer.
4
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Comments of Den !.. t rner* '
with respect to contention 3(g)(2)

!

;

before further analyains the issue of validation of the computer !
i.

model used in the NRC staff's evaluation of the probable future ;

impacts of ensite disposal at West Chicago en grounawater, it would be
{useful to discuss the reason for my concern with the model.
;

If one enamines the input to the model and the resulting output,
it immediately raises the question of what is happening in the model-1

ing process that leads to the tesults that are presented in the 5FE5 ,

and of how realistic are those results. For example, the NRC staff
has predicted an average concentration of lead in solution in the i

disposal sell leachate of 7.3 ag/t (Table 1.1., 8Fts, p. E 9). In
;

semparison with that value, which is about 150 times the IEPA drinking
:
'

water standard, the peak concentration predicted at the midpoint of
the downgredient waste pile edge is 0.011 ag/L (Table E.7., $rts, p.
5 16), a dilution of 664:1. That same dilution ratio is predicted for
all other ahomical species and for peak concentrations at the site ,

boundary 73a downgredient from the waste pile edge (Table 1.7.).
4

'

Having personally performed or directed considerable such modeling, I
have great difficulty in accepting those modeling results, since they
soon to be se physically implausible.

8

I

The fact that the modeling results presented in the STES seem to
be physically difficult to understand and to accept suggests a need
for the comparison of such modeling results with those of other,
previously validated, models or with the field de:a from a site such

! as West Chiaogo, where complex hydrogeological circumstances exist.

I do not dispute the fact that the vertical infiltration model
and the lateral transport codel used by the NRC can each be derived
from first principais. That does not, inherently, make them legitt. '

mate for use in predicting the long term performance of a proposeddisposal site. For example, the vertical infiltration model requires
that vaste in the entire dispossi cell be incorporated in a uniform
rectangular block in which the leachate will have a uniform compost-
tion that will be maintained as the block of contaminated water novasuniformly toward the groundwater table. Such a model bears little
resemblance to the real physical situation that I understand will
exist where wastes with highly variable composition (Table 2.5, SFES,
p. 2 15), are distributed nonuniformly, both vartically and hortaen-
tally, in the waste disposal cell and where vertical flow rates would ;

be ampacted to be quite variable from place to place within the cell.

Perhaps the averaging processes used in the NRC model are satis- .

factory for comparison of alternate sites. I will not dispute that
possibility, since that la not the issue that I am saaressing. In
fact, that is the sort of application that originators of both the
vertical infiltration model (Gilbert, et al, 1983) and the lateral
flow model (Yeh,1981) state that their models are suitable for. What
both authors also indicate that their models are unsuitable for and
for which no evidence of suitability has been documentad is the

.

9
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detailed modoltag of a specific and hydrogeologically complex site,
suah as West Chioage.-

,
,

'

It is argued by Kerr.McGee (Asta Docket No. 40 2061.ML, Asi.tr No.
83 4tl.01.E.) that, because Kerr.Mecee carried out sophisticated num-
orical mesoling for the vest Chicago lite. it was not necessary for
the NEC to 6e that. The 8FE8 contains no discussion or analysis of
Kerr.McGee's modeling results but, rather, relies upon the modeling
done by the IRC staff for its conclusions.

With respect the Xerr.McGee modeling, I will agree that the two
dimensional numerical flow and contaminant transport model used is an
improvement ever the AT123D siedel used by the NRC for analysis of
lateral flew at the West Chicago site. However, the model used by
Kerr.MeCoe does not consider vertical flow through the disposal cell
at all and is not capable of incorporating the vertical components of
flow into the esturated sono modeling. In commenting on this latter
model itaitation Kerr.McGee states that "Another limitation is the
two dimenstenal nature of the model. Because it is two dimensional
complete sixing in the vertical dimension is implicitly assumed to
occur. The 1 Stratus at the disposal site is relatively thin, and so
this assumption is not criticala (Kerr.McGee, Vol !!, p. 2 73). In
fact, the t Stratum varies in thickness from near more *: 43 foot er
possibly aero (Schubert, ASLB Docket No. 40 2061.ML ASLSF No.
83 495 01.ML). I do not know what the result would be et using e,

| three dimensional model that would incorporate the vertical site prep-
'

ertiest but I do not understand why that was not done, since three.
dimensional models are readily available, Such threo. dimensional
modeling would have also allowed specific consideration of potential

( impacts upon the Silurian dolomite aquifer.

The results of the Kerr McGee modeling should also be exartined
from the overall view of what they reveal or do not reveal. The
dilution ratios predicted by the Kerr.McGee modeling to occur durin6
flow through the saturated sono range from 21:1 to 5.882:1 (Kerr-
McGae, Table 4, A8LB Docket No. 40 2061.ML, ASLBP No. 83.&95 01.ML), a
difference of about 300 times. Since a difference of 500 times would
result frem the range of assumed infiltration rates alone, (0.01 5
inches / year) it would seem that parameter was the most influential one
in establishing the dilution ration. Low infiltration rates resulted
in relatively large dilutions, while high infiltration rates resulted
in relatively smaller dilutions. The dilutions are for concentrations
at the site boundary. Values are not given for concentrations (or
dilutions) at the vaste pile edge. In all cases, the predicted con.
contrations at the site boundary relate directly to the original
concentrations assumed for the various chemicals in the disposal cell
leachate. It is probable that dilution ratios would also relate
directly to the rate of groundwater volumettic flow beneath the site
as used in the model. In calibrating the Kerr McGee model, a volumec.

.

ric flow rate was established that would require infiltration of 9.5|

inches / year (Kerr.McGee. Vol. II, p. 2 76) as compared with the most
generally agreed up infiltration rate of about 3.6 inches / year (SFES,
p. 4 91). This would, probably, result in a proportionally greater
dilution ratio than would be predicted using a volumetric flow rate
based upon infiltration of 3.6 inches / year.

. -.- - - - - - - , - . - - - - - . - . - - . - - . - . . _
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If ene wste to teke ths lowest dilution ratio ~ reported by Kerr.
.

Netoe (31:1) to reduto th6t by the rette of infiltration ratee die.
'

.

esseed above (3.6 in/yr ve 9.5 in/yr) then to multiply thet dilution
rette by the eenesntration of lead in esil leachate propossd by tho'
NRC staff (7.3 ag/ t ) the following result would be obtained:

!

(1/21)(9.5 in/3.6 in)(7.3 ag/t ) - 0.92 mg/ t(of lead in grounevater i

I
at the site boundary)

and esebining selected facts relating to modeling ebtained from theThis calculatten is intended only to show the result of analysing
,

1

IKerr.NeGee report (Vol. II) and the srts, and extrapolatin5 them to a '

seemingly logical conclusion quite different than any contained in
either of those documents. This analysis would suggest the need to !

aarefully emanine the eethodology and results of the two modelin6 q

efforts to determine the extent to which they each may be satisfactory.
'

er unsatisfactory and to then provide such additional documentation,
instuding further modeling, as may be necessary to reconcile the
differences and deficiencies that seem to exist.

.

I
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:.n a . ;n1. NAME:
Don L. Warner. Dean. School of Mines and Me

' 'g9,EY G E'd t;,and Professor of Geological Engineering. Un y
Missourt-Rolla rrt

'

2.
DATE AND Pl. ACE OF BIRTH:January 1934. Norfolk Nebrassa

3. EDUCATION:
University Major

Oegree Date FieldIsi
Colorado School of Mines
Golden. Colorado Geological 1956

Engineer Ceology-Engineer: g

Colorado School of Mines M.Sc.- 1961 Geology-Engineer:uGolden. Colorado Geological
Engineering

University of California Ph.D. 1/ MBerkeley. California
Engineering Coological Engineering'

Science with minors in Oeology
and Civil Engineering

4. D(FLOYMENT HISTORY:

A. Staff Positions:
Dean. School of Mines and Metallurgy University
of Missouri-Rolla. Rolla. Missouri June 1981 -

Acting Chairman Department of Geological
Engineering. University of Missouri-Rolla. Sept. '990 -

Rolla. Missouri June 1981

Professor. Department of Geological Engineering.
University of Missouri-Rolla. Rolla. Missouri Sept. 1969 -

|

Federal Water Pollution Control Administration.U.S. Dept. of Interior. Cincinnati Ohio; Chief May ;967 -

of Earth Sciences - Ohio Basin Region Sept. ;969

54eic and Applied Sciences Branch. Division of
Water Supply and Pollution Control. U.S. Public February 1964 -

Health Service. Cincinnati. Ohio; Research Coologist May 1967
and Engineer

Engineering Research Institute. University of
California Berkeley California; Research Assistant 1962 -

1964

Department of Mineral Technology. University of
California. Berkeley, California; Special Instructor 1962

..._-.-u+cro---s-*'+-*WO"" _ _ . _ _ _ _ - - - -
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Department of Basic Engineering. Colorado School ofShell Oil Company. Casper. Wyoming; Coelogical Engr.!
*.

Susser 1961
Mines. Golden. Coloradot Teaching Assistant 1959 - I

1961

U.S. Department of Agriculture. Gunnison. Colorado; {
Civil Engineer 1958 - !

1959
Calif ornia Exploration Co. . Cuatemala.
Central America; Geological Engineer ;356 - i

1953 i

Gulf oil Corperation. Casper. Wyoming;;
Coelogical Engineer ;95ee

iB. Consultant to:
i,'.

Governmental Organizations:
Tederal Water Quality Administration.

,

1969-1971 [
U.S. Atomic Energy Consission Division of

Materials Licensing. 1969-1974
U.S. Nuclear Regulatory Commission. 1974-1986
Ohio River Valley Water Sanitation Commission.
Illinois Institute of Environmental Quality. 1969-1976

| 1971-1972
.

Argonne Univerhities Association and Argonne National
'

i

Laboratories. 1971-1975(

Instituto do Desenvolvimento Economico Social do Para.[ !

and Universidade Federal do Para. Brasil.I

U.S. Army Corps of Engineers. 1970-1971
1977-1980

Osark Cateway Regional Planning Commissfon.1976-1977
Ozark Regional Council of Governments. Joplin. Missouri.1976-1977

New Castle County. Delaware. Areavide Waste Treatment
.

Management Program. 1977
Ontario Ministry of the Environment. 1977
Attorney General, $ tate of Illinois. 1977-present
County Consissioners. Wilkinson County. Georgia,
Forest Preserve District. 1978-1980
West Virginia University. 1984DuPage Co., Illinois. 1978-1980
United Nations Department of Technical Cooperation and

,1
'

Development. 1M5
Kern Co. California, 1985
Madison Co., Illinois, 1987-1988
American Petroleum Institute. 1988-present '

Louisiana Chemical Association. 1988-1989Other Organizations:
Dames and Moore, 1968. 1986 - 1988 '

Raphael-Katzen and Associates. 1969
Law Engineering Testing Company.. 1970. 1979
ARMC0 Steel Corporation 1971
General Electric Company 1971
Sir.ger Information Services Corporation.1971
glack and Veatch. 1972, 1978
E. 1. DuPont. Inc., 1972-1973
WAPORA. Inc. 1972-1975, 1978
General Electric-TEMPO. 1973-1981
Weston Cee:.ysical Research. 1974

J
-- . . _-. . - _ _ . . . - - - - . - - . . _ . _ _ . -



,
__

*- *
,

,

.
-

* .

Woodward Moorehouse and Associates. 1976Geraghty and Miller. Inc.. t

National Water Well Association.1975-1981, 1988-1989
1975-1977 1986Stauffer Chemical Company. 1976. 1986

Freeman L'nited Coal Company 1977
France Stone Company. 1976-1979 (
Keplinger and Associates. Inc., 1979

'

i
Mobil Chemical Company. 1979-1980
Chen-Nuclear Services. Inc. 1980

i

i
Keck Consulting Services. Inc., 1979-1980

! Cloverleaf. Properties. Inc.. 1980-81
| Sorthside Sanitary Landfill. Inc., 1981

,

'

{ International Coal Refining Company, 1981
International Exploration Company, 1981

-

~;

American Fly Ash Company. 1981-1982. 1986
. O'Connor. Karaganis and Gail. 1961-82, 1988-1989

'Engineering Enterprises. Inc., 1982-present
! ;

Nacelle Land and Management Corporation.1984 '

2
CH M-H111. 1985 - 1986
AMAX Lead Company. 1985 - 1986

.

'
American Cyanamid. 1985 -
Monsanto. 1986 - 1987
Shell 011 Co..'1987-88
ARCO - 19895.

HONORS AND AWARDS:
,

Special Award Scholarship. Colorado School of Mines.
Blue Key Honorary Service Fraternity.1955 1951-1956
Theta Tau Honorary Engineering Traternity.1954
Scabbard and Blade Honorary Military Fraternity. 1954
colorado School of Mines. Graduate Fellowship.
University of California. Research Fellowship. 1959-1961
American Men of Science,1967 1962-1964

Dictionary of Internacional Biography.1969
Aastican Water Works Association - Best Paper Award.1971
International Scholars Directory.1972
Conaunity Leaders and Noteworthy Americans 1975
Who's Who in the Midwest.

,

1975. 1978, 1981, 1984 1988| Tau Beta Pi 1942'

National Water Well Association Science Award. 1984|
Distinguished Lacturer. National Water Well Assoc. 1986

6.
PROFESSIONAL SOCIt?IES:

i

*

Aastican Association of Petroleus Geologists

Aastican Institute of Professional GeologistsAasrican Institute of Mining. Petroleus, and Metallurgical Engineers
Association of Engineering Geologists
Geological Society of America
National Water Well Association
National Society of Professional Ecgineers
Missouri Society of Professional Engineers,

l
,
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PROFES$10NAL REGISTRATION AND CERT!FICATIONt
Registered Professional Engineer. Missouri E-21232
Certified Professional Geological Scientist No. 368:

8.
C00MITTEE3 AND 80AADS

Member. Interior Oopartment Ad Hoc Committee
on Subsurface Waste Disposal. 1966

Interior Department
Cosaittee. Applachia Mine Pollution Study. Representative to State-Federal Coortinatten

Chairman. Ohio River Valley Water Sanitation Commission Co:=1tt
1968-1969

Subsurf ace Waste Disposal. 1970-1974 ee :n

Technical Chairman. American Water Resources Association 1970 AnMeeting
nual

Chairman. American Society of Civil Engineers Committee onUnderground Waste Disposal.
1972-197$

Member, Argonne Laboratories Regional Studies Advisory Board
Editor. Ground Water and Ground Water Monitoring Review.19N.

Member. Ground Water Policy Committee. American Institute of1980 1985-

Professional Geologists. 1982

Member. Mineral Resources Committee. National Association of U iand Land-Grant Collesks.1982-present; Chairman.1989- n versitiesMember
U.S. Department of Interior Advisory Coenittee on Mining andMineral Resources Research. 1985-present

Member Science Advisory Constittee. Underground Injection PractiCouncil. 1983-1986 ces

Member. A5CE Task Committee on Guidelines for Artificial Rechargof Ground Water. 1985-present e

Member. National Science Foundation. Land TreatmentWastes Treatment and Disposal Workshop - 1986 Panel. Hazardous

Member. Research Committee. Underground Injection Practices Council1985-1988| .

Member, loard of Directors. Underground Injection PracticesCouncil. 1986-present

9.
INTEREST AND ACTIVITIES

A. General Interestet
Water resources, ground water hydrology. water pollution and

,

I

environmental studies, subsurface exploration and exploitation.engineering properties of soil and rocks.
5. Funded Research and Training Grants: I

U.S. Atomic Energy Commission Grant for Study of the Feasibilityof Underground Waste Disposal in New York. 1970-1971
U.S. Geological Survey Grant for Study of Industrial Waste

Injection Wells in the United States. 1970-1972
U.S. Environmental Protection Agency Grant for Training of

Mineral Engineers in Environmental Protection.
U.S. Office of Water Resources Research Study of Ground Water1971-1976

Levels in New Lead Belt Area of Missouri.1972-1974
Ohio River Valley Water Sanitation Commission Grant for Study of

Industrial Wastewater Injection in the Ohio River Valley Region1974-1976| .

!
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U.S. Nuclear Regulatory Commission Grant for Study of the G
.

of the New Madrid Seismic Area.1976-1977 eology
U.S. Environmental Protection Agency Grant for Study of

gadius of Influence of Injection Wells. the '

Environmental Protection Agency Grant 1977-1980 i

Pump Utilization.to Assess Environmental Impact of Residential Ground Wfor Computer Staulation'

1979-1981 ater Heat I

U.S. Environmental Protection Agency Grant for Transfe
Well Technology Program. 1980-1981 r of Injecticn

Missouri Department of Natural Resources Grant
.

tne Cabool Missouri, vastewater spreading sitefor Evaluation '
|
i

and Ju-Chang Huang co-investigators. 1983 A. W. Hathevay.

Williams Pipeline Company Contract for Study of the Im
i

Pipeline Leakage in Missouri. Charles Morris and P Rpact cf
coinvestigators. 1985 . . Munger, ;

American Cyanamid Contract

Travel of Injected Liquids in the 2.400 Foot Sand andfor study of Pressure Buildup and
,

Strata; Leonard Koederitt. Chemical Reactions of Injected Liquids with Confining
-

Ernst Bolter and Samir Manna,coinvestigators. 1986-87

Underground Injection Practices Council. U.S. EPA Contract
for study of Hydrogeological and Hydrochemical Assessment,

of the Basal Santatone and overlying Paloosoic Age Units for
Wastewater Injection and Confinement in the North Central
Region; Cary McConnell coinvestigator.

Aastican Petroleus Institute. Contract for Modeling of the
1986-83L

'

Cary McConnell, coinvestigator. 1988 Environmental Effects of Abandoned Oil and Gas Wells;(
4

C. Curricula Developed

Technology transfer program in injection well technologyTraining program for environmental protection in aineral enginee ir ng

Short course in " Ground Water Analysis and Design of DewateringSystems" offered annually 1975-1984
Geological Engineering 331 - Subsurface Hydrology

'

Geological Engineering 343 - Subsurface ExplorationGeological Engineering 431 - Advanced Subsurface Fluids Engineering

Geological Engineering 335 - Environmental Geological Engineering
10. PUBLICATIONS:

1. Warner. D. L.,
1961. Stratigraphy of Mancos-Mesaverde Interton

Grand Rosback. Garfield County. Colorado: Southeast Piceance Pisin. Colorado, and Geology of a Portion of theguing
.

School of Mines. 169 p. M. Sc. Thesis. Colorado
2.

Formation, Southeast Piceance Basin. Colorado (abstract):, 1961. Stratigraphy of the Lower Portion of the Mesaverde,

3.

Rel E U n,s Southeast Piceance Basin Colorado:1964. Mancos-Mesaverde (Upper Cretaceous) Intertonguing
Petroleum Geologists Bulletin. V. 49. No. 7 p. 1091-1107.American Assoc.

4
_ .

1 N . An Analysis of the Influence of Physical Chemical

4
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e i

Ph.D. Diesertation. University of California. BerkeleyFactors Upon the Consolidation of Fine-Grained Clastic S di

e iments:
, 136 p.5.

- . 1964
,

neoretical and Experimental Analysis of the
Influence of Physical-Cheatcal Factors on the Compaction of ;'

,
'

|
Sediments (abstract): Geological Society of America. .4yey

'

6.
. M65. Deep-Well Disposal of Industrial Wastes:

,

Engineering. V.,

72. No. 1. January 4. p. 73-78. hentta;
7. ;

Health Service Publication No.. 1965. Deep-Well Injection of Liquid Waste:
999-Wp-21. 55 p. J.S. Pub;i:

8.

Interstitial Water:_.1966. Deep-Well Injection-Interaction of Injected and
,

i
,

V. 92. No. SA4, p. 45-69.American Society of Civil Engineers Proc. .
'

<

9.

1966 Western Resources Conference, p.. 1966. Subsurface Injection of Liquid Wastes:
,_

in Pr::, of '

107-125.
10.;

Warner. D. L. and Doty. L.F.
1966. Chemical Reaction BetwRecharge Water and Aquifer Water: een

Management of Aquifers" MarchScientific Hydrolbgists " Symposium on Artificial Recharge and3 Proc. International Assoc.'

19-26. 1967 Raifa. Isreal , p.278-288.

11. Warner. D. L.,
1966. Ground Water Quality Studies

Studies, a Training Course Manuait 3 Water Quality
Federal Water Pollution Control Administrationp. 15-1 to 15 11U.S. Oepartment of the Interior.-

12. .

Hydrologic Boundaries from Discharging Well Data." by S_. 1967. Discussion of the article "Estinating Distance toStrausberg:
Ground Water. V. 5. No. 4. p. 47. I..

13.

Administration. 1967. Stresa Pollution by Coal Mine DrainU. S. Department of the Interior. Federal Water Pollution ControlAppalachia: 271 p.,
62 fige.. compiled and edited by D. L. Warner.

age in '

14

Warner. D. L.,1967, Deep Wells for Industrial Waste Injthe United States-Summary of Data: ection in
Interior. Federal Water Pollution Control AdministrationU.S. Department of the45 p. . WP-20-10

15. _
.1968. Deep Well Disposal. 3 Industrial Waste Disposal.R.D. Ross ed.: New York. Reinhold Book Corporation p. 245-260.16. -
. 1968. Subsurface Disposal of Liquid Industrial Waste by

A Study of Reservoir Strata: Deep-Well Injection. 3 Subsurface Disposal in Coological Ba is ns -
Geologists Memoir 10 p. 11-19.Aa. Association of Petroleum

17

Dispersion." by J.C. Bruch and R.L. Street:. 1968. Discussion of the article "Two Dimensional
,_

Engineers Pro:.. V. Am. Soc. of Civil94. No. SA4. p. 739-740.

f
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l
18.

. 1968. Preliminary Field Studies Using Earth Resistivity
Measurements for Delineating Zones of Contaminated Ground Vater' 1|Ground Water. V. 7. No. 1. =

!
19 .~

. 1969. Extent Sources and Control of Pollution from MiningActivities:
3 Proceedings Mining Environ = ental Conference

University of Missouri, Rolla. Missouri. April, 1969.
20.

. 1969. S m ary Report Monongahela River Mine Orainage Re e-dial Project:

tion Control Administration. Cincinnati Ohio, comptied and edit'' S. Oepart ent of the Interior Pederal Water Pollu-
..

by D. L. Warner. ed

21.
Ohio River Valley Water Sanitation Commission. 1969. Perspective on
the Regulation of "nderground Injection of Wastewaters;

Part 1 - Public Policy. Legislative and Legal Aspects byEdward J. Cleary.

Part !! - Administrative Guidelines and Evaluation Criteria byDon L. Warner.
'22. Cleary. E. J., and Warner. D. L., 1970. Some Considerations inUnderground Wastewater Disposal:

Jour. Amer. Water Works Assoc. . V.62. No. 8. August, p. 489-498.

23. Warner. D. L.,
1970. Regulatory Aspects of Liquid Waste Injection

into Saline Aquifers: Water Resources Research. V. 6. No. 5.October. p. 1458-1463.

24
1972. Survey of Industrial Waste injection Wells. Vols,_.

1-3:
University of Missouri. Rolla. Missouri. June, final report j

the U.S. Geological Survey under Contract No. to
14-08-001-12280 .

25. Warner. D. L. and Orcutt. D. R. ,1973. Industrial
Wastewater-Injection Wells in The United States - Status of Use and |
Regulation. in Preprints of papers presented at the Second
International Symposium on Underground Wasta Management
Artificial Recharge. Vol. 2. p. 687-697 and

Aa. Assoc. Pett.Geologists. Tulsa. Oklahoma.

26. Warner. D.'t.,
1973. Disposal Welle. in Groundwater Pollution: 1

Water Resources Engineering Educational Series. Program X: I

University of California Berkeley, January 23-25. and New YorkCity New York. November 6-8.

27.
1973. Injection Wells, in, Polluted Groundwater: Some.

Causes. Effects. Controls, and Monitoring: U.S. Environmental
Protection Agency Environmental Monitoring Series EPA-600/4-73-00lbp. 2-1 to 2-41,

28. . 1974
Polluted by nning Activities: Rational and Methodology for Monitoring Groundwater

U.S. Environmental Protection Agency
*

Environments s anitoring Series EPA 600/4-74-003, 76 p.

.
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19. Warner. D. L., Tletcher. C. S.. and Cessare. J. A. 1974

'

of Mining Operations on Ground Water levels in the New Lead telt. EffectsMissourit
Office of Water Resources Research University ogMissouri. final report on Project Number A-060-Mo

.

USDI-0WRA-14-3;-0001-3825 6 4025, ..

30. Warner. D. L.,

1974. Missourt. 3 Surface Mined Land iwest:

A Regional Perspective for Reclamation Planningn the M1:-Carter, et
tal Systems Division Reportal. Argonne National Laboratory. Energy and Envit:n en-

. R. P.
ANL/ES-43.

31. Warner. D. L.,
and others. 1975 "nderground Liquid Vast

Task Committee Report. Committee on Underground Liquid Wastee 01sposalDisposal A=.
Vol . 101. So. MY-3. p. 421-4 35. Soc. Civil Engineers. Hydraulics Division Jour..

32. Warner. D. L.. and Spokes. E. M., 1975. Training in Envir
Protection for the .v.ineral Industries at the University ofon= ental
Missouri-Rolla: Preprint.
Education Annual Conference. JuneEvent No. 2585. Aa. Soc. for Engineering

16-19. 1975 Colorado StateUniversity. Tt. Collins. Colorado.
33. Warner. D. L.,

1975. Monitoring Disposal-Well Systsas:
Environmental Protection Agency Publication EPA-640/4-75-006U.S.

. 97 p.34

of Sulfur Tor s in Surface Coal Mine Spoils; 3 Proceedings ofVonDesf ange. W. C. , and Warner. D. L.,1975. Vertical Distrib tiu on
Second Coal and Environment Conference a.d Exposition:
Coal Association-Bituminous Coal Researen. Inc., MonroevilleNationalPennsylvania.

.

35.

Considerations for the Application of Deep Well Disposal toTrevorrow L. W. , Warner. D. L.and Steindler M. J. ,1975 , i

Plants. Argonne National Laboratory. Argonne. Illinois, 261 pTritius Bearing Low Level Waste from Nuclear Fuel Reprocessingi

36. .

{

of Wastewater, g Land Treatment and Disposal of Municipal andWarner. D.
L.,

1976. Hydrogeological Aspects of Land Application
Industrial Wastewater:

Ann Arbor Science Publishers. Inc.. AnnArbor. Michigan, p. 133-146.
:37. Warner, D. L., and Lehr. J. H.

1977. An Introduction to the
Protection Agency EPA-600/2-77-240 Technology of Subsurface Wastewater Injection. U.S. Environmental

December. 345 p.'
;- 34. j

Elements of in Situ Leach Mining of Uranium. U.S. NuclearThompson. R.
E., Warner. D. L.,

and others. 1978. Ground-water
Regulatory Comission. NUREG/CR-0311.173 p.

39. Warner. D. L.,

and others. 1979. Radius of Pressure Influence ofInjection Wells. U.S. Environmental Protection AgencyEPA-600/2-79-170. 204 p., August.
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m 40.

Calculator Programa for Pumping and Injection Wells: Warner. D.
L.,

and Yev. M. Gena 1979. Programmable M_

and
er Variable Pumping (Injection) I-Censtant
Penetrating Wells. Ground Water. Nov. - DecRate. Single or Multiple ruily

.

41. Warner. D. L.
and Yow. M. Gene.1980. Progranaabl

ter Programs for Pumping and injection Wells: e Hand Ca; ula-
(Injectt:n; Rate. Single Fully Penetrating Well II-Constant Pu: ping
Aquifer Ground Water. March- April. Se:1centined.

42.
Warner. D. .* . . and Yow. M. Gene.1980. Programmable H
tor Programs for Pumping and injection Wells: and :4;ca;a.ing (Injection) III-Constant ?.:p-
Confined Aquifer. Ground Water. September-October. Rate. Single Partially Penetrating Well, r;;13

43.
Warner. D. L.,1981. Computer Simulation te Assess th
Environmental Impact of Ground Water Heat Pump Utilizatie
II:

United States, final report to the National Water WellPrediction of the Thermal Impact on Model Aquifers in :ne
on - ?srt

Mo. - Rolla. Rolla. Mo.. Dec., 152 p. Association, from the Dept. of Geological Engineering. Un P.' , *

44

Pumps in Geol. Soc. America. Abstracts with Programs 94th Ann 1981. Thermal Effects of Residential Ground Water Heat
__ .

Meeting. V.13. No. 7, September. p. 576. ual
45.

and Answers. American Institute of Prof essional Geologists. Davis. G. H. , Warner. D. L. , and others.1983. Ground Water !ssues
Arvada. Colorado. 24 p.

46.
Ratheway. A. V. , Roca-Ramisa. L. , and Warner. D. L

Assessments of Uncontrolled Hazardous Waste Disposal SitesIntegration of the Geologic Model into Contaminant Transport
., 1983.

t

(abstract). Ground Water. V. 21. No. 4. p. 514
L 47. Warner. D. L.,

and Usur. Algen 1984. Thermal Impact of
i

Residential Ground-Water Heat Pumps:!.
Ground Water. V. 22. No. 1( p. 6-12.

44.
Warner. D. L. , Syed. Talib, and Tin 11n. R. M. ,1984
Confining Layers for Containment of Injected Wastewater:. Evaluation of '

Proceedings Seventh National Ground Water Quality Symposiumin

Las Vegas, Nevada. September 26-28. National Water Well Assoc
<

.
Columbus, OH. p. 141-168. ..

50. Warner. D. L.,
1985. Recharge Wells in Seminar on Artificial

Irrigation-Government of India and United Nations DepartmentRacharge of Groundwater. Central Ground Water Board-Ministry of
of Technical Cooperation for Development. Ahmedabad. '

January 14-24. p. 7-1 to 7-24, India.
51. Warner. D. L.

1985. Recharge for Seawater Intrusion Control
Central Ground Water Board-Ministry of Irrigation-Government

'

.
of India and
for Develop - nited Nations Department of Technical Cooperation
14-13.

. Ahmedabad India. January 14-24, p. 14-1 to

_
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i52 Warner. D.L.,
1945, Waste Dispoesl Wells, Central Ground W

0* 1

.
*

board-Ministry of Irrigation-Government of Indis and Unit dater
Nattene Department of Technical Coo Ie

Ahmedabad -India January 14-24, p.peration for Development, !

21-1 to 21-22.
'

.

$3.
_ , Davis, S.N.,

and Syed. Talib, 1986 Evaluation of Confini
!

Layers for Contair. ment of Injected Wastewater

National Water Well Association - Underground InjectiInternational Symposium on Subsurface Injection of Liq id V, in Proceedings
ng

u astes.Council. New Orleans,
March 3-5,1986, p. 417-446. on Practices ;

(54 Prickett, T.A., Varner. D.L., and Runne11s, D D
|

Application of Flow, Mass Transport . ., 1986, 1

Modeling to Subsurf ace Liquid injection, in Proceedinand Chemical Reaction |

International Sympostun on Subsurface Injection of Liquidgs

Wastes National Water Well Association -Underg
Injection Practices Council. New Orleans, March 3-5round )
447-463. 1986, p.,

55. Warner D.L.,
1988. Abandoned Oil and Cae Indust

Underground Injection Practices Council Summer MeetingTheir Environmental Implications, in Proceedings of the
ry Wells and

July 31 - August 3, 1948. Portland Oregon,
,

,

i56. Warner, D.L.,
1988, Recent Advances and Future N

j

tional Conference on Advances in Ground-Water Hydr llajection Wall Tecnnology, abs., in Program of the Intern
eeds in-

a- i
Inst, of Hydrology, to ogy Am.

57
Warner, D.L. , and McConnell, Cary,1989, Pressur
Transmissive Faults and Fractures in the Vicinity of Inje Effect of ,

Wells, in Pro
HydrogeoIogy.ceedings 1988 Canadian /American Conference onection

National Water Well Assoc. , Dublin, Ohio.
58.

Warner, D.L. , and McConnell, Cary,1989, Assessment
Ground Water Contamination Potential of Abandoned 011 and G

of the
Industry Wella, abs. in Abstracts of the International Symas

sium on Class I & II Injection Well Technology, Undergroundpo-

injection Practices Council, Oklahoma City, OK, p
_ . 23.

.
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Professional Activities of Don L. Warner*

Related to Land Disposal of Wastes
i

1964 1967 Staff scientist and engineer for Basic and Applied
Sciences Branch of U. S. Department of H. E. W. , Public
Health Service performed research and provided
consultation concerning waste disposal to the land and
groundwater contamination investigation and analysis,

1967i969 Chief of Earth Sciences Ohio Basin Region U. S. Federal
Water Pollution Control Administration Coordinated
regional activities concerning water pollution from mining
activities, including mining waste disposal, and acted as
national resource person in land vaste disposal and
groundwater contamination analysis.

1969 1986 Consultant to V. S. AEC and NRC concerning land waste
disposal and groundwater contamination analysis.

Specific Recent (1976 present) Activities Concerning

Hazardous and Special Vaste Disposal

1976 1977 Studied occurrence of water pollution and recommended
remedial measures concerning pollution from mining
activities in Tri State lead zine mining district in
Southwest Missouri for Ozark Cateway Regional Planning
Commission and Ozark Regional Council of Governments.

1977 Retained as an expert by New Castle County, Delaware, for
study of Army Creek landfill groundwater contamination
problem.

1977 Present Consultant to Illinois Attorney General for evaluation of:
i

1. Vilsonville, Illinois, vaste disposal site
'

2. Paxton landfill, Chicago, Illinois
!

3. Sheffield, Illinois, lov level nuclear vaste disposal
site

4 Sheffield, Illinois, Chemical vaste disposal site

5. Princev111e, Illinois, vaste disposal site

6. CID, Chicago, 111nois, vaste disposal site

!

,
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7. ESL, Joliet, Illinois, waste disposal site*

8. Brighton Landfill, Brighton, Illinois

9. Brockman Landfill, Ottawa, Illinois

1978 1980 Retained as an expert by the Forest Preserve District
DuPage County, Illinois, for evaluation of Mallard Lake
landfill site

1978 1980 Consultant to County Commissioners, vilkinson, Co.,
Georgia concerning Gordon Service Co. hazardous vaste
facility

1980 Consultant to Chen Nuclear Services, Inc, concerning
suitability of sites in Illinois and Indiana for
acquisition for hazardous waste disposal

1981 Consultant to Northside Sanitary Landfill, Inc. ,
concerning evaluation and expansion of site at Zionsville,
Indiana

1980 1981 Consultant to Cloverleaf Properties, Inc., concerning
proposed Rickano hazardous vaste disposal site, Varren
Co., Missouri.

1981 1982 Consultant to American Flyash Company for design of
1986 exploration program and evaluation of site for
disposal of flyash and slag from Poverton Station, Pekin,
Illinois

1981 1982 Consultant to O'Connor, Karaganis and Gail for evalution
of Pioneer Development proposed hazardous vaste landfill,
LaSalle Co., Illinois.

1982-1983 Consultant to Karaganis, Gail and White, Ltd. concerning
mitigation of pollution from Lemon Lane landfill site,
Bloomington, Indiana

1985 1986 Consultant to AKAX Lead Company concerning effects on
groundwater of smelter vastes and effluents

1986-1988 Consultant to Gulf 6 Vestern concerning groundwater and
surface water contamination from abandoned mines in Gilman
District, Colorado |

1987 1988 Consultant to Madison Co. , Illinois concerning landfill
expansion

1987-1988 Consultant to citizens group concerning proposed landfill
Champaign Co., Illinois.

?
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STATEMENT REGARDING INFILTRATION RATE ISSUE RAISED
BY CONTENTION 4(a) AS SET FORTH IN THE NOVEMBER 14,1989

MEMORANDUM AND ORDER OF THE ATOMIC SAFETY AND ;

LICENSING BOARD OF THE US NRC .

by

Gerald R. Thiers

The Memorandum and Order cited above states the need to resolve the
difference between two infiltration rates published for the cell: The .

Kerr-McGee Engineering Report estimate of 0.025 cm/ year (Vol. II, p. 2-80)
and.the SFES value of 3 cm/ year (SFES, p. E10).

Subsequent testimony by expert witnesses results in the following estimates:

'

1. Charley Yu, in answer to the question on Page 2 of his testimony,
'What is the most probable value of infiltration rate and what is its
uncertainty?", states:

"The actual value of infiltration rate depends on the construction of the ;

disposal cell and the inteority of the cell in the lona-term (Emphasis

added). For the analysis of the long-term impacts, a reasonably
conservative infiltration rate was estimated by the staff. This

conservatism is consistent for all alternatives. Cell infiltration rate
may vary from time to time. The value of 3 cm par year (Emphasis added)
represents the " time-averaged" annual infiltrate rate; it was estimated
based on site-specific annual precipitation, evaportranspiration and
runoff."

2. On page 7 of testimony submitted by a panel composed of Charles W.
Fetter, Jr., James L. Grant and John C. Stauter, the testimony reads:

"Kerr-McGee allowed for increased infiltration through the root zone into
the cell by increasing the assumed hydraulic conductivity of the surface

1 30NOVKMC.L

|
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soil layer by a factor of 10 - a very conservative adjustment that serves
to over-estimate predicted infiltration. Under these conditions, cell
infiltration was calculated to be about 0.1 inches (0.254 cm) per year
(Emphasis added)."

These two testimony statements reduce the range of infiltration rates
presented by Kerr-McGee to approximately 0.3 to 3.0 cm/ year.

Limiting the infiltration rate to the range cited above depends on the
clay layer remaining intact and unaffected by weather, including erosive
forces dt.e to storm water runoff. The acceptable design storm for
uranium tailings disposal cells is given by the U.S. Nuclear Regulatory
Comn:itsion in their document, " Standard Review Plan of UMTRCA Title !

Mill 10iling Remedial Action Plans," October,1985, as the probable
maximumprecipitation(PMP). Kerr-McGee has agreed (IX-Eng. Rep. 9-13)

'

that the PMP storm event is " generally accepted by the NRC." This is in
fact the . state-of-the-art for design of covers for uranium tailings-

disposal cells, as indic.ated by the US NCR staff in ' Uranium Mill
Tailings Management Position," 1989.

Unfortunately the cell cover proposed by Kerr-McGee is designed using
only " storm-specific forms of the USLE [ Universal Soil loss Equation] and
theMUSLE(ModifiedUSLE]"(VIEng. Rep 6-9to6-18). These equations,
which do not include snow-melt or storms as large as the PHP, and do not
consider gully erosion *, are not the equations approved by NRC for the
design of covers for uranium tailings repositories (See US NRC staff
Technical Position, " Design of Erosion Protection Covers for Stablization
of Uranium Mill Tailings Sites," August,1989, p. A-2). The approved

method is the Horton method described on pages A-2 through A-6 in this
reference. This method should be used for design of the cover. NRC

specifically states that the cover should be designed for gully erosion
(above ref., p. 6)

*Ref. " Erosion Control During Highway Construction," National Cooperative
Highway Research Program Report 221, April 1980, pp. 5 and 6.

2 m ovm c1

, - __ ._ . ._ _ _ . _ __ __ _
a >



m r
,

.

using the PMP storm (same ref., p. 4-6), (See also US NRC, Overland i

Erosion of Uranium Mill Tailinas Imooundments: Physical Processes and

Comoutational Method, NUREG/CR-3027, March 1982, and US NRC, Desian
|

Considerations for Lona-Term Stabilization of Uranium Mill Tailinas
Imooundments,NUREG/CR-3397, October 1983),

a

Because the cover is not designed to resist large storms and is not
designed to prevent the formation of gullies, which concentrate runoff, .

deep and extensive erosion will develop. This will constitute major

damage, and could lead to total removal of the cover. Unless the cover -

is designed to resist these phenomena it cannot be relied on to protect
the clay layer. This means the clay layer can be eroded or subjected to
other forms of deterioration, causing the infiltration rate to increase
beyond the range estimated for an intact, undisturbed clay layer. As a
minimum the infiltration rate would then revert to the natural value for
the West Chicago area, of approximately 3 to 4 inches / year.

Even if portions of the clay remained intact, gullies which extend
through the clay to the tailings would allow direct inflow of runoff,
In this case the infiltration rate would be greater than the natural
value and would be bounded only by the annual precipitation of 30 +
inches per year. Unless the cover is designed using state-of-the-art
criteria for uranium tailings cells, n reouired b.Y .the NRC, an
infiltration rate that is significantly higher than thet used in the SFES
should be used in computing potential impacts on groundwater quality.

3 movac.L
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e3RELD R. TEISRS l

Principal Engineer
!

BIPRRIENc3 8080thRY

Jerry Thiers has more than 33 years of experience i
i
i

engineering, specializing in environmentally sensitive design geotechnical 5
foundations, dans and hazardous wasta containment
performed, and managed the various aspects of field investigati

n of
feasibility studies He has taught,.

of earth related con,structionseepage and geochemical analyses and design
ons,

Thiers has supervised research andseismic loading, consolidation, and behavior of piles and
design in slope stability,

,

subsurface and above grade waste repositories.
!

for design, testing, and performance monitoring of a 400 fHe was responsible
'

earth daat foundation design and construction analysis for a majoot highfossil-fuel power plant
and preparation of criteria, drawings andspecifications for uran;ium tailings isolation systems.

or

His work has included pile testing for a 1,000-pile foundati }
turbine-generator manufacturing

a
on for

gations and design for the Trans-Panama p,peline, seepage cut off
plant geotechnical investi- t

structures for mine wasta leach facilities,
shallow and deep

i

foundations for a coal gasification plant, and seismic analy
,

j -- dans
for tailings disposal, hydropower, and water supply.As

'

ses of

consultant on the uranium tailings reclamation system for Unicarbide at Uravan
colorado, Thiers worked on seismic, seepage and

1i

consolidation ana, lyses for the uranium tailings pile
on

l Design Engineer for'

the Uranium Mill As siteProject Thiers is
.

Tailings Remedial Actiondesign ,for isolation ofresponsible for design procedure and finalradioactive
ranging from 8 to over 90 acres, with tailings volumes ranging fromuranium tailings at sites |

40,000 to 4,000 000 cubic yards. ]

contaminant migration analyses for permanent repositories for theof construction, drawings and specifications and hydrogeologic andThis work includes preparationtailings.

Thiers' work has led to publication of more than a dozenarticles.

EDUCATION: BS (1956) , MS (1959) , PhD
University of california, (Berkeley 1965), civil Engineering;

socI3TY:
American Society of civil Engineers

I

RaeISTRATrows: civil Engineer
1 Washington california, Pennsylvania,

-
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University of Washington
saattle, Washington
1959 - 1962

As a faculty member, Thiers conducted applied hydraulic experiments
and was a consultant on a major landslide at the Portland Zoo.
U.S. Army corps of Engineers
Seattle, Washington
1957 - 1959

Thiers participated in foundation investigat. ion s, the analysis of
the stability of a major earth and rockfill embankment, andstability analyses for numerous dikes and levees.

PUBLICATIONS
A

E
Tsalection of Durable Rock for UMTRA Proiact Sites" with G. Lindsey
and R. Rager, DOE Annual Contractors Maeting, Gaithersburg, MD,
October, 1988.

HRacant Davalonmants in Discosal and Isolation of Uranium Mill
Tallinna Under the UiuxA Proaram," with T.R. Wathen, Proceedinos,

+

Waste Management '87, Tucson, Arizona, March, 1987.
'

"Burvina the Nuclear Past," with J.R. D' Antonio and J. A. Caldwell,
Civil Ensinaarina, February, 1987.
" Uranium Tallinas Reclamation Reaulation. Desian and |

-

Construction," with T.R. Wathen, Proceedinas, Waste Management '86,
( Tucson, Arizona, March, 1986.

,

| "Tallinas stabilization Erneriance at the Canonsbura UMTRA Site,"
with T.R. Wathen and L.L. Farnes, Proceedings, Geotechnical and
Geohydrological Aspects of Waste Management, Fort Collins,
Colorado, February, 1986.

" Isolation of Abandoned Uranium Mill Tallinas," with E.S. Smith,
Proceedinas, XI International Conference on Soil Mechanics andt

| Foundatiori Engineering," San Francisco, California, August, 1985
"ggnatruction Ernerience at the Canonsbura UMTRA Site,"
Proceedings, 7th Symposium on Management of Uranium Mill Tailings,
Low-Level Waste, and Hazardous Waste, Fort Collins, Colorado,
February, 1985

" Seismic Damian of concrete-Faced Rockfill Dams," with F. B. Guros,
T. R. Wathen, and C. E. Buckles, Proceedines, Eighth World
Conference on Earthquake Engineering San Francisco, California,
July, 1984.

TillEng. hts
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PUBLICATIONS: (continued)
"UNTRA Proiact; canonsbura Final Damian,H with F. B. Guros and E.

1 S. Smith, Proceedinas, Sixth Symposium on Management of Uranium
Mill Tailings, I.cw-Level Waste, and Hazardous Waste, Fort Collins,
Colorado, February, 1984.

"Trana-Panama Pinaline System. Geotechnical Studies," with R. W.
Meneks, Prpceedings, ASCE Specialty Conference on Pipelines in
Adverse Conditions - II, San Diego, California, April, 1983.

" Offshore Geotechnical Studies for Trans-Panama Pinaline System,"
with H. Al-Ausi, Proceedings, ASCE Specialty Conference on
Pipelines in Adverse Conditions - II, San Diego, California, April,
1983

"Some Enaineerina Pronerties of Chiriaue Grande Silt," with H.R.
Al-Alusi, Proceedings, ASCE Speciality conference on Engineering
and Construction in Tropical and Residual Soils, Honolulu, Hawaii,
January, 1982.

" Dynamic Analysis of Two Tailinas Dame," with C. E. Buckles and R.
G. Edwards, Proceedinas, ASCE National Convention, New Orleans,

~

Louisiara, october,1982. '

" Dynamic.jphavior of Tallinas Materials," with A. Phukunhaphan and
C. F. T mi, Proceedings, ASCE National Convention, New Orleans,
Icuisiana, October, 1982.

" Field Densitv. Gradation and Triarial Testina of Laram-Size
Rockfill for Little Blue Run Dam, with T. D. Donovan, ASTM STP 740,
pp. 315-325, 1981.

" Foundation Treatment for Little Blue Run Dam." with L. W. Lobdell
and B. M. Milhalcin, Proceedinas, ASCE Speciality Conference on iRock Engineering for Foundations and Slopes, Vol. I, pp. 283-308, '

,

'

Boulder, Colorado, August 1976.

"Demian of Laroe Slabs on Granular Material." with H. A. Salver and
R.E. Gray, Proceedinas of the Eiahth International Conference on 1

Soil Mechanics and Foundation Encineerina, Moscow, U.S.S.R., 1973.

"Imad-Deformation Mechanism for Bored Piles. " with R. D. Ellison
i and E. D'Appolonia, Proceedinas of the American Society of Civu

Engineers, Vol.-97, SM4, April 1971. 1

Develonina Priorities for Street Incrovement Procrams in Urban
&Eman, with L. Hoel and J. Dettore, Hiahway Research Record Number
348. Plannina and Evaluation of Transnortation Systems, Highway

| Research Board, National Academy of Sciences, Washington, D.C.,
1971.

|
!

l
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Strancrth and Strama-Strain characteristies of clava Subiaeted tosai..ie r*= diner conditions, with H. B. Seed, ASTM STP 450, 1969.

"Guidaway substructure." Trananortation Ramsarch Institute Renort
No. 1, Chap. 3, Urban Rapid Transit Concepts and Evaluation,'
Carnegie Mellon University, Pittsburgh, Pennsylvania, 1968.

#cvelic Stream-Strain Characteristics of Clav. '1 with H. B. Seed,
Proceedinna of the American Society of civil Ensineers, Vol. 94,
SM2, March 1968.

Saianic Effects of Structures Sunnertad on Pilen Ertandina Throuch
Dean sannitive clava, with R. A. Parmelee, J. Penzien, C. F.Scheffey, and H. B. Seed, Report to California State Division of
Highways, August 1964.

5/8hh h#feri.ne. o.s.u. )aarer, u ,rer,4 a sfn<derdt M ) '

/ IT-A Praiact . Various Head arters in Albuaueraue. N.M._,
>

-Site Design Engineer,' States.{ rim rit
#@ reviewed design documents

Malyci: C;r.:ulter.t : As
criteria and M. 1yri:-C:.: lt:,t and
developed major portions of design manual for design of uranium
tailings repositories at 24 locatjons in lo states, repository
volumes ranging from 40,000 to W aillion cubic yards, over 8 to
90 acres. Supervised preparation of preliminary and final design
construction drawings and specifications for Canonsburg site, and
conceptual, preliminary and final design for Burrell site,

.

preliminary design for Slickrock site, and final design for
shiprock site. Managed engineering during construction for
Canonsburgh, Shiprock, and Lakeview.

Panama Pinalina, charco Azul to chiriaua Grande, Panama, Task
Leader: Determination of foundation design parameters and
construction quality for 130-km long, 36-\and 40-inch diameter /

pipeline, with pumping sta- tions, oil storage tanks, and offshore
tanker loading and unloading facilities. Directed geotechnical
investigations, foundation studies, and construction monitoring.
Prepared reports presenting results of studies and field
monitoring.

i Forest Lake Dam. Monterev. California, Project Manager: Managed
geotechnical investigation, including drilling and laboratory
testing, and seismic stability analysis of a seismic stability
evaluation of 60-foot high, 70-year old earthfill dam. Directed
preparation of reports on results of evaluation and conceptual'

designs for remedial action for the California-American Water
Company.

!
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