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fir. Thomas E. Fleming '

CProject Manager
U.S. Nuclear Regulatory Commission N 3(yj# U

7

7915 Eastern Avenue Q'.#, '''p /e.:
Silver Spring, Mary.and 20910

.

-C/'$lq;& '
Re: Final Responses to NRC Comments Dated April 13,1981 - San sxk i

Mill Project - NRC Docket No. 40-8743

Dear Mr. Fleming:

Enclosed you will find Conoco's response (11 copies) to Comment No. 26
along with supplementary information which deals with Comment No. ?0
which was initially addressed by Conoco on May 12, 1981.

Under separate cover, three copies of this material is being sent to
Dr. M. Kelley at Oak Ridge. Also, a copy is being transmitted directly
to Mary Cervera of Ott Water Engineers in Denver.

If you have any questions regarding this material, please contaci, me.

Since.ely,

Tid , d m
T.W.Quidley) " O

S occxntog g
USNRC

-\-
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cc: J. E. Cearley (war.c.) mutEcson
D. W. Bollig (w/ enc.) V //occKa ctrRx
D. Martin - NRC (w/o enc.) N/Dr. ft. Kelley (w/ enc.) k
M. T. Curvera (w/ene.)
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~ Comment.No. 20

In the. pit.and' evaporation pond, natural clay' materials'will
. _ .ibeirelied;uponito minimize seepage either.in their existingu__... ~

_ st' ate' or as - compactedL clay liners. Furthermore, tailings~''"

solutions will be fin direct contact with tha' evaporation*

pond embankment. Prov!de test data to indicate the.long-
term stability and ron-dispersivity cf the site-specific
' clay' materials i n . c o ,it a c t w i t h ' low . pH tailings solution.
The data _ presented for pin hole te_sts Jn Appendix C of Chen
-and Associates' report.6210B-W, July-25, 1980, does not-

, indicate the nature of the water that was used in those
tests.-

Response

A) Conclusions developed in several recent publica-

tiens, Gee et al -(1980) and~Markos (1979) indicate the

integrity and permeability of compacted clay liners are not"

adversely affected- by th'e ' contact of the low pH tailings

solutions, and that geochemical reactions can occur at the

tailings / liner interface that will actually-enhance the

.' liner effectiveness by decreasing the per.neability over

time. Lab analyses of the clay minerals present in the

bottom of the evaporation pond for the Sand Rock Mill

Project show a very good correlation to the clay liner

. material tested in Gee et al (1980). No deterioration of-

the clay liner is anticipated at the Sand Rock Mill, and

there is every reason to expect the same decrease in perme-

].
ability as occurred in the published. lab tests.

Five samples were taken from the claystone bedrock that

underlies the Sand Rock evaproation pond site (Figure 1).

Core ~ descriptions of these five sample drill holes can be

. found in the Sand Rock ER Reference Document Chen (1980).
1

i
!
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This claystone bedrock will form the pond bottom once the ;
, a

g:;cy - .

_

,

stone has neen strippec away and stcckpiled.

The s am p l'e s were analyzed using x-ray diffraction to

determine clay-minerals present along with the relative

per centage- of' each . clay mineral (Figure 2). The samples
,

were then ' analyzed for 'the parameters presented in Figure

3. The lab analysis sheets and x-ray diffraction plots are

included as Figure 4.

Cee e t. al. (1980) documents long-term (300-500 days).

tests run on the interaction of low ~pH tallings colutions

with. representative samples nf clay liner, overburden, and

sandstone for United Huclear Corporation's Morton Ranch mill

site, located in Converse County, Wyoming.

The clay liner samples used in the tests were represen-

tative clays and silts from the Wasatch f o rm a t i o ri , the
.

formation from which the overburden naterial comes from on

the Norton Ranch project site. Clay minerals analysis

indicate a relative low abundance of snectites

(montmorillonite) and an even lower abundance of kaolinite

and illite.

The overburden at the Sand Rock Hill project site is

also part of the Wasatch formation, and the clay mineral

composition in the claystone at the evaporation por.d site is

similar to that at the Horton Ranch site. Clay minerals

present are montmorillon1Le, kaolinite, and illite (Figure

2).

SAND ROCK HILL PRO 3ECT
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i,: j , Montecrillenite can - be present in two f o r. Tis , 6alcium - 'i:

l

or_ sodium-montmorillon1te. As seen in Figure 3, the low
~

values of sodium adsorbtion ratio (SAR), exchangeable -sodium

percentage (ESP), and percent sodium in the soluable extract

indicate a low percentage of sodium montmorillonite in the
_

claystone sample.

--The tests run on the Horton Ranch samples used tailings

solutions from Exxon's Highland mill, a sulphuric-acid-leach

mill similar to the proposed Sand Rock Hill. The pH of the

test tallings solution was 1.8; pH of the Sand Rock-Hill's

tailings solutions will range from 1.0 to 2.0.

The Morton Ranch test results with respect to liner

permeability indicated that over a period of 300 to 500 days

the permeability of the six samples decreased. This de-
,

crease ranged from a factor of two to slightly over a factor

of ten.
1

This decrease in permeability can be attributed to a

peochemical re a c t i o r, at the tailings / liner interface. As
.

the low-pH solutions migrate from the tailings to the
.

neutral or buffering liner, the change from low pH to

neutral pH would cause the precipitation of iron hydroxide;

and an aluminosi'.icate gel (Markos, 1979). Other mobile

ions would cop;acipitate or be absorbed by the gel. This

gel and precipitate zone would tend to decrease permeability.

1

,
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The similarities between the Sand Rock and Morton Ranch j

claystone samples; similar composition. and similar. low SAR

.and ESP, indicating a relatively low amount of sodium / cati ~on

exchange sites; indicate the claystone base of the Sand Rock-
~

Mill - evaporation pond should show the same stability, or-

actual slight decrease, in permeability as was found in the

Morton Ranch tests.

.8) The pin' hole tests conducted by Chen & Associates

as part of the geotechnical investigation of the Sand Rock

Mill tailings dispcsal plan were done using distilled or tap

water.
,
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CONOCO INC.
MINERALS DEPARTMENT

PERMIT AREA 566 Seventeenth St. Derwer, CO 80202

| SAND ROCK M;LL PROJECT
CAMPBELL COUNTY, WYOMING

EVAPORATION POND AREA
- CLAY MINERALS'

1 SAMPLE SITES

Date: 5/21/81 Drown Sy: M. D. Figure 1
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X-RAY DIFFRACTION ANALYSIS OF CLAYSTONE FROM'THE EVAPORATION POND AREA-
.

'|.

Relative-Abundances of Clay Minerals (%) Percentage !!!
Percentage of Expandable of Mont- .i

Montmorillonite- Layers in Mixed Layer morillonite'.<Sample # Illite Kaolinite Illite Montmorillonite-Illite'- in Sample-

PR 8 0 19'' 75 14 11 80 60'

7R13 @ 9' 60 20- 20 60 36

PR24 @ 14' 70 18 12 60 42 ,- ,

PR'4 0 14' 45 49 6 60 27

PR17 @.14' 75 20 5 100 -75,

i-

,

1

1

,

'

,

.

Figure 2.

June 1981'
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CHEMICAL ANALYSIS OF CLAYSTONES FROM THE EVAPORATION POND AREA .

| R
Organic % Na inI \ Soluable

'

CACO 3 Carbon meg
SAR ESP (%)3 27 ,

Sample # pH (wt. %) . (wt. %) CEC (100 gg PAR Extract

PR 4 @ 14' 7.0 0.8 0.3 28.0 3.12 3.23 0.11 19

PR 8 @ 19' 7.1 0.7 0.3 38.8 1.47 0.90 0.13 17

PRl3 @ 9' 5.5 0 0.3 42.0 1.63 1.13 0.10 14

PR17 @ 14' 6.9 0.1 0.4 39.7 1.45 0.89 0.13 13-

PR24 @ 14' 6.9 0.3 0.1 38.8 2.14 1.86 0.14 3 0,.

Average 6.7 0.4 0.3 37.5 1.96 1.60 0.12 19

SAR=Sodiumadsorptionratio=Na+/[(Ca+2+Mg*)/2I

2SAR = Potassium adsorption ratio = K+/ VfCa+++Mg*)/2
,

3ESP = Exchangeable sodium percentage

Methods of Analysis

1. pH - of saturution paste - U.S.D.A. Handbook #60, method (21a), p.102 -

2.~ Organic carbon - Leco furnace
3. Carbonate - total carbon by Leco furnace - organic carbon by Leco furnace
4. CEC - Na saturation method U.S.D.A. Handbook #60. Na analysis by atomic absorption'
5. SAR, ESP, PAR - soluble cations analyzed from saturation extract U.S.D.A. Handbook

#60, method (3a), p. 84. Na and K analysis by atomic absorption; Ca and Mg analysis
by ICP (inductively-coupled argon plasma spectroscopy).

'

Figure.3
June,198F..
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CL>YST6HC CORES FRoM SAno Ener rnatt

:.

hg Number AnalgtknD NU M
;

\
__

.

KW 30
PS4 @ 14' bL06LE. CMnows'

bM E*.um CAf%c. tty Kw 35.

CAAto*J ANAt# sis
KW Ao.

vfl B @ M Sot.06LE CATwos kw SI I

KW %CATw h aac E
KW 4iQagog

Psa, gg @ 9' M6LE CATioWS kW34

CAno.a Exenwx;E KW 37,

Cw u w +2.

1R r1 @ 14 ' SOLUBLE Orn e NW 33
'

CAriaM &c4ANGE MW 32 |

!.

. C A AsoM kw43 -

s
:

PR a4 O 14' Sotustc O mens Kw 31

bTitM 6CHAA>GC NWW
.

C^asow Anu_ysis kw44

i

I

,

,

.

j Figure 4a
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SAND ROCK ~ MILL PROJECT SFucTKOSCOPY CSOUP

17x411L . 21is7
.

y Ll/ k1- . sastr=1. no. ..

-
- y

Notobuk no._ EMP Mi
,

saariano._ KID-3n; d .3V
- ---

spectnam, Film or Plats No._ -

Type of Analysis Esquested _ MS/8.8 . . . . , _ _ _ _ -

.

|A 4 %.W
-

kw 3s ~F/ k W-31 -91 VW-3:1-FI KW- B SI klo-3Y-fl
,

y <.3b s. 36 c, 36 <,36 .,e. 3 0 -

A
Vl <-l. 5 si. 5 </. S "l. 5 .< /. S

.h
'

A
R <. 5n <.5n <> 50 <.. rio < 50

IL _ <.ose .b2 ,to' 8 70 1076..._

/L < DNb -sD5e x.eSo -<,85n <. nSo,

& stb Alb 45.3 2Hb Iso

_

/U. *.aso a.050 .<, e50 *ao 50 c.eso

$, -<, 30 <. 30 <. 30 <. 30 < 30*

_

& /.4 ,52 . 2.2 <,/5 <, /S'

"f _ <,30 <, :!V) <. h <. 30 <, 30
'

'S % 71o I96 35n 19e * 59

5 s?- . <, 50 <, Ce <.So' <, SA < > 5o

_

c.To <, so c. Se <, Sc <, So
w

* 911. 1y 2.0 <,75 <. 75 << 75

All 23 H _15 2/. JV

N -a25 .e2 5 5.5 <15 <2 5'

L .< io -eto 1.0 .a < l. o

3,V f, .T
'

l. 3, */ 2, 5 1,4 <,

' '71 .e,25 <,27 <, X .e. )$ <, 75,

~1'A <S.6 <Cc <KO < 5o <En

U c1C < . 35 c. 35 .15 <:, 3 5 ,,_

~ L 15 4,4 12. e ,75 .< ,25

W- 5LO |YO 1*lO ff6 is/0
>

i -

.

The < value gives is the lowest concentration stWard
40 Une was Georved for this element.All < or 's values are outside our calibration range. If

for this element ie. our calibration.
cther analytical data are anedad contact the Smi stop Laboratory.,

.YSLgned mn __

Date _ / t/ RI __

__

FIGURE 4b
*
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'CONOCO INC. ANALYSIS R m RT ,Q
SAND ROCK MILL PROJECT SPECTROSCOPY GROUP ..

'

1

Analysis No. 11dff N.a,.2_776/Bene W A_ /h,l- . >
._ .

Searle no. KW-3514 3 9 m eesoon no. Ewp 19 71

% trum, Film or Plate No. _ _.

..

~"

Type of Analysis Esquested ES/o/ _ __
_ __

hw ~Y ffxa_/W
.

KW-1c Pt utu- K-fl kus-D-t/ Kw -12-91 Kw-39-f/

L x.onh <.o so c.o30 mn 30 <.o 30 -
*

SA- 4.1% .29 .37 iM .29 |

'' H <. 056 .<,e50 c nSe <> n 50 a.b 50a

|
$L, ,etL 11 .ATS . eft all

'- )

Be .<.noso <.MCs s. ness ..es se < .soSo

fa. 43 10 M 45 k2
,

fl . elf ,cli , n17 ,D19 .b/7 _-

g__ fa .13 .pl ,M .M .22
.,

|. Pn. 1.1 .17 .14 .II ,27

^}$. .3a .32 ,31 ,19 - ,27' *

r
L s 3. 2 12 1o 2. t * 3. 3 - +

*
d .D75 c b5D .c.eCo <.o5s <.oso -

'
,

G , s/& .47 >47 .48 ,ys'

.

% ,' <,D 75 =. 075 ".675 .c1075 <.075
*

| fl- 2.7 2,5 2. 5 2(. 2.6
'

JL .L& .49 .D .47 .43

{L L .91 a,lo slo < alo a .is

L ,59 .s4 ,y? . .so ,so

[i n <.o>s <. o rr ..ox <as <.oas .

; W1 15 3 S_ 35 1S 3.3
n/ <.o2 r <.o >r .o>s .<. o ss <. o2 sc

L c. 0) 5 N. .b.l. , A'l ./h
! L ivo no no no iso

-

j
- .

'.
.

-
_

I-
-_

,eEs lies was observed for this alemant. The < value given is the lowest concentration standard |
Ser this elassat in our c.alibration. All < or > values are outside our calibration range.. If |

,

..

Ether analytical dets are needed contact the Emission Laboratory. ,
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