
October 30, 1996.

) Mr. Richard Blubaugh
'Vfe President of Environmental

and Government Affairs
Atlas Corporation
370 Seventeenth Street, Suite 3050
Denver, Colorado 80202

SUBJECT: OPEN ISSUE ON SLOPE STABILITY

Dear Mr. Blubaugh:

Open issue 7 of the Draft Technical Evaluation Report (DTER) for Atlas
Corporation's (Atlas') proposed reclamation plan for uranium mill tailings at
its Moab, Utah site, is the capability of the slopes of the disposal cell to
endure geologic processes including settlement. In response to that issue,
Atlas has provided additional information to the Nuclear Regulatory Commission
including a report prepared by your consultant, Woodward-Clyde, " Evaluation of
Potential Surface Deformation Related to Salt-Dissolution Subsidence at the
Atlas Tailings Site, Moab, Utah" dated July 8,1996. In that report, a
procedure developed by Bray et al is used to evaluate potential deformation of
the tailings pile surface.

The enclosed October 22, 1996, letter from Grand County Councilman Peter Haney
provides information indicating that the Bray et al procedure may not be
appropriate for the Atlas site. Since the capability of the slopes to
withstand potential offsets at depth is important in assessing the cell
design, either provide responses to the points raised in Mr. Haney's letter,
or justify how cell design meets Criterion 6 of 10 CFR Part 40, Appendix A.

Please either provide a response to this request within 30 days or advise me
within 30 days of when you will provide your response. If you have any

,

questions, please contact Dr. Myron Fliegel, NRC's project manager, at (301) '

415-6629.

Sincerely,

Original Signed By:] Chief l

Joseph J. Holonich,
U:anium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
Docket No.: 40-3453
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.Y Addressses,for Letter Datd : October 30, 1996
|

| Mr. John E. Ceok, Reg. Dir. Marcia Moore
l Rocky Mountain Region WO760

National Park Service Bureau of Land Management
U.S. Department of the Interior 1849 C Street, NW

| 12795 Alameda Parkway Washington, DC 20240
P.O. Box 25287

| Denver, Colorado 80225-0287 Kerry Moss i
' National Park Service '

Walt Dabney, Superintendent Mining and Minerals Branch
Canyonlands National Park P.O. Box 25287
National Park Service, Denver, Colorado 80236
2282 S. West Resource Blvd.

; Moab, Utah 84532 Robert M. Reed, Supervisor
| Environmental Analysis and

Dale Edwards Assessment Section'

Radiation Protection Coordinator Oak Ridge National Laboratory
Atlas Corporation Bethel Valley Road

; P.O. Box 1207 P.O. Box 2008
| Moab, Utah 84532 Oak Ridge, Tennessee 37831-6200

l Peter Haney Gabrielle Sigel
| Grand County Council Jenner & Block
| 125 East Center One IBM Plaza

Moab, Utah 84533 Chicago, Illinois 60611i

Kenneth J. Havran William J. Sinclair, Director

Environmental Review Officer Division of Radiation Control |
1849 C Street NW Department of Environmental Quality
Mail Stop 2340 State of Utah
Washington, DC 20240 168 North 1950 West

P.O. Box 144850
| Bill Hedden Salt Lake City, Utah 84114-4850
: Grand County Council
l 125 East Center Ms. Lillian K. Stone, Chief

Moab, Utah 84533 Energy Facilities Division
i

Office of Environmental Policy and 1

Dan Kimball, Chief Compliance
. Water Resources Division U.S. Department of the Interior
! National Park Service 1849 C Street, NW
| U.S. Department of Interior Mail Stop 2340
! 1201 Oakridge Drive, Suite 250 Washington, DC 20240

Fort Collins, Colorado 80525
Anthony J. Thompson

William Lamb Shaw, Pittman, Potts & Trowbridge
Associate State Director 2300 N Street, N.W.
Bureau of Land Management Washington, DC 20037-1128

,

| 324 South State Street
Salt Lake City, Utah 84111-2303 Christine Turk, Chief

Branch of Compliance
Milton K. Lammering National Park Service

,

U.S. Environmental Protection Agency 12795 W. Alameda Parkway
i Region VIII P.O. Box 25287
! 999 18th Street, Suite 500 Denver, Colorado 80225

Denver, Colorado 80202-2405 l"
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.' Robert D. Williams 1

: * Stats Supervisor j

Fish and Wildlife Service'

| U.S. Department of Interior |
| 145 E 1300 S #404 |

Salt Lake City, Utah 84115-5400
I

|

Wes Wilson i

U.S. EPA - Region III |

.

999 18th Street, Suite 500 |

| Denver, Colorado 80202-2405
l

!

|
4

1

|
\

i

|

|

;

!

i

!

I
!
i

!
,



_ _ _ .

. 1 AXP 0EXTY '
.

,
COUNW col 3NCIL COUN1Y ADMINISTRATOZ._ ._, ,

,,\.
\

Earl W. Stres |Bart leavitt, Chair
Kzn Ballantyne, Vice Chair Telephone: 801 259 1341
Patir Haney D #5 b Fax: 801-259-2574 |,
Bill Hedden |

D:le Mosher
rrenk Nelson
Ray Pene
Tslephone: 801 259 1346

|

22 Oct 96 |

|

Joseph J. Holonich, Chief
Chief, High-Level Waste and Uranium Recovery Projects Branch
Division of Waste Management
Office of Nuclear Material Safety and Safeguards i

Mail Stop TWFN 7J-9
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 |

Re: Evaluation of Potential Surface Deformation Related to Salt-Dissolution Subsidence
at the Atlas Tailings Site, Moab, UT, 8 Jul 96, Woodward-Clyde Federal Services. i

i Dear Mr. Holor ch:

I was recently able to obtain a copy of the above report. In reviewing it I feel that the
i

deformation analysis using the simplified approach of Bray et al. is not adequate for the
complexities of the Atlas site for the following reasons.

| 1.) Bray himself states that, "The phenomenon of earthquake rupture propagation through
soil is quite complex and is not well understood at this time." Bray then concludes, "Of
course, given the complexity of fault rupture propagation, the results of this study must be

| applied with the use of good engineering judgment. Further study regarding the reliability

| of these analytical procedures would be useful to investigate aspects of the problem not

| addressed in this study." Bray's analyses are not established fact as alluded to by the
| above report, they are relatively recent studies with considerable variability and

uncertainty.

2.) Aspects of the problem not addressed in the above study which are present at the Atlas
site are as follows:
a.) The Bray analysis described is for modeling fault rupture propagation through clays,r

not alluvium and tailings.
b.) The tailings pile nonlineal stress-strain behavior was not adequately modeled.
Averaging 17 samples is not characteristic of the Atlas tailings site. The rang for course
tailings is 3.35 to 19.47 among 7 bore holes. Triaxial compression tests are not:

ri ,n n nrn
| v g lV DV W M CWA

125 East CenterStreet * Moab, Utah 84532 * Fox 801-259-2959
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representative for the Atlas site because of the unconstrained free face of the the tailings ,

pile with minimal lateral confining forces. (see attached figure A) The Bray model would I

| be more applicable to subgrade disposal.

l. c.) The error bars from the Bray model were not used, only the medium.
d.) The conclusion that the area of potential maximum subsidence most likely does not

l extend beneath the tailing cap is contraindicated by figure 4, section B-B' of the report.

| e.) The angle of dip of the fault plane is important to the corresponding area of surface |

| displacement. What is the angle of dip of the fault plane at the Atlas site? (see Bray fig.7)
; f.) Inclusion of the alluvium in the total thickness of the overburden calculations does not

;

itake into accoum the preferential plane of weakness developed through the alluvium and!

probably present at or near the surface.
i

| In conclusion, even though I question the unqualified absolute use of Bray's Finite Element

| Prediction model for this specific site; when one looks at the data presented, there are !

| predictable ruptures in the 2 faces of the tailings pile where the pile intersects the plane of |

the buried escarpment. This does not support the report's final conclusion that the
potential for differential offsets reaching the surface of the pile as a result of salt I
dissolution over the next 1000 years is negligible.

Boring B-14 list three samples with Strain (%) of 4.12, 5.83 and 7.18, with an average of
5.7. Using Bray's model the corresponding height of rupture zone would be 17 +/- 2

;

| times the offset, which would be 15-19 meters and 30-38 meters for offsets of I and 2
meters, respectively. As the boring is less than 15 meters above the surface, rupture would ;

'

occur near this boring with less than 1 meter offset within the 1000 year time frame. I
j meter of offset is also less than the 1.33 meter /1000 years offset Grand County has

observed with the Northwest Pipeline data previously submitted. It is important to note
,

that B-14 is very likely on the fault plane as evidenced by figure 4, section B-B'. Also the

| use of triaxial compression tests from this boring is not representative due to the free face

| and the lack oflateral confining forces, the actual strain (%) number is undoubtedly less

| and thus rupture would occur sooner. How much further up through the face and perhaps

L top of the pile might the rupture propagate once it has breached the slopes of the pile?
:

Boring B-13 list two samples with Strain (%) of 13 and 15 , with an average of 14. the
corresponding height of mpture zone would 8 +/- 2 times the offset, which would be 6-10
meters and 12 to 20 meters for offsets of I and 2 meters, respectively. Given that the
height of B-13 is roughly 32 meters then it could take as long as 4000 years and as short
as 2000 years before the rupture reaches the top surface of the pile. Again it is important
to note that B-13 is very likely near the fault plane as evidenced by figure 4, section B-B'.
The use of triaxial compression tests from this boring is probably not representative again
due to the free face of the pile and minimum oflateral confining forces, the actual
Strain (%) number would be less and thus mpture would occur sooner. Despite the fact !

that rupture may not occur within the 1000 year time frame at the B-13 boring,!
'

(depending also on how fast the ruptures that will definitely occur propagate on both,

| slopes of the tailings pile that intersect the buried escarpment plane of offset), isn't there
something in the regulations that state that a proposal requiring active maintenance is not;

:

I
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a permitted alternative? At the very least, shouldn't these absolutely predictable
maintenence costs be assessed and compared in the final fiscal analysis of the two

alternatives?

What happens once the surface has been breached? Doesn't it then slip against the
remaining pile at a rate close to the subsidence rate for eternity? Eventually, what would
prevent this quarter of the pile from ending up in the Colorado River in 10-20,000 years?

Meanwhile what happens to the tailings pile erosion protection as the rock apron designed
to protect the pile from the forces of the Colorado River is also sinking from 1-
2 meters /1000 years? As the base of the pile is 2 meters above the average river flow of
4200 cfs, what happens in 1000 to 2000 years when the river begins flowing against the
pile on a daily basis and freezing against the pile each winter? This is assuming that the
rock apron performs as designed, which I feel is doubtful. The entire bank on the tailings

( side of the river has exposed tamarisks roots, indicating erosionon an annual basis. Yet

| there are large areas of bank aggradation on the opposite side of the river.
|

Thar.k you for the opportunity to comment on this additional report that was issued after
the draft TER was issued.

Si, My,
I

Peter Haney

cc: w/ enclosures

Senator Hatch
Senator Bennett
Congressman Orton
Congresswoman Greene
Governor Leavitt
Phil Justice
Ted Johnson
Woodward-Clyde Federal Services

!

!

i

i

|
L
!
i

-. -,-- ---- - - _ . . ,. . _ . . - .



- . _ _ _ . . . - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . - _ - _ _ _ . - _ _ _

1' ~

hie ec t v' Cd U r e. g g e f-

.

&

7-------- - - - . _ _ _ _ _ _

i s s
'

I | .

lo n:5 v' m | | 'N
u ,{ b / / \

ho rieb I / 'Ngg
gccj of Of^t h I

~

l i <

! l-- , - ~ -- ~---- -----,______________
8 Um" " ' d L.k'\
i,

_d ; ;

__
- Ls -

-
-

, ,

.f,_ :i _ %-

.f
?.-

-

1 . _ s A,_ : -
. .

<

' _ _ _ - .._---- - - - y- -

., \ }
M- w C \ *

L _

j
,,

J '' \,

'

%(a) .'
a

_________------- ,
e-- T-- y __________ \_____1 e

''t 7 s 1 Tension Failure |'
8 2 Stress Level = 75% !I, 3 Stress Level = 85% -

4 Shear Failure It
I I

I
I I
I 8

L____------ -------- -----------~~~~~~~~~'
,

4

(b) I t

1

, g ------ r-.-----_7-_ __________--___--___| :

*I
9~

g

8 1 Tension Failure i

', I 8 2 Stress Level = 75%
i 3 Stress Level = 85%: 1 g

! Shear Failure

-

,

8 4
i

i t

i I

L_____________a___--'--------------------'
. _ - .

!



- -- - . .- . . . -- ___ . - - _ _ . . . . . . . . _ . . . - - . . . . - . . . . . _.,
.

.

.

.

*
e

*
, ,,.

l

|

j ESS OFFSET AT GROUND SURFACE
LESS OFFSET AT GROUND SURFACE )

f 7 -~

w/ /// 'T
tre .:

\ :! .
,

;
!
':/1959 Hebgen EO . SECONDARY RUPTURES.

MOST LIKELY| 1983 Borah Peak EO {
;

RUPTURE FATH : -

i
i

MAIN RUPTURE =i
:
I SLIGHT REFRACTION|

if
| 'm' ., 5

N
(a)

kk <

j
.ESS OFFSET AT GROUND SURFACE

3
. . * /r

*f g ; H/
'' , / // ! ,/ '

.=
$1915 Pleasant Valfey EO, . * * * ~

_

',1,D;(*Jp*,"L '{ / , ' ,? SECONDARY RUPTURES8'
-

1959 Hebgen EO - I.
'

1983 Borah Peak EQ ' i
'

Wasatch Fault Zone i

'

MAIN RUPTURE \
\ MUCH REFRACTION ~

*
*
.

w x

WARPING OF SURFACE \ \

CRACK M \
w/

.

.

WARP 1NG OF SURFACE

#' TENSION CRACK =3 H/

1954 Dixie Valley
FaWiew Peak EO,

1983 Borah Peak EO| sm :
; '
' .

\ _

1 ,

mgh Soll:(a) Stiff Earth Materials, Steep i;_ ;

(c) Ductile Earth Materials
(C)

nificant fault movement by warping
Path of Normal Fault Rupture through Soll:(a) Stiff Earth Materials, Steep

.tar surfaces.
FIG. 7.ential movement across a fault zone Dip: (b) Sttff Earth Meterials, Shallow Dip; (c) Ductile Earth Materlatsbreak so that the problem is likely .

te remainder of the movement can
'|553
-i

|

|

I
i


