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g
DEPARTMENT OF THE INTERIOR

:D- GEOLOGICAL SURVEY
d W ASH I NGTON , D.C. 20242

...

July 13, 1970 g ;i / ,4
.g
Iff[6 s

Mr. Donald A. Nussbaumer, Chief th [
Source & Special Nuclear Materials Branch k IQ , Y L2Jp28 '

Division of Materials Licensing te 4
U.S. Atomic Energy Commission h
Washington, D. C. 20545 3

% O:>
Dear Mr. Nussbaumer: N%

Reference is made to your letters of April 21 and June 2, 1970, requesting
~

assistance from the Geological Survey in reviewing the additional data sub-
mitted to your office by the Kerr-McGee Corporation in connection with their
Sequoyah Uranium Facility in Oklahoma (Source Material License SUB-1010,
Docket 40-8027), and to my letter to you dated December 19, 1969, in which
we reviewed parts of Kerr-McGee's application for Source Material License.

Our review efforts with respect to the additional data were concentrated
mainly on the geology and hydrology as they might affect the movment of
radioactive wastes from the proposed waste-injection well, and the hydro-
logic effects of the proposed injection scheme. In general, the addi-

tional information given by the applicant does not provide a sufficient
amount of geologic and hydrologic data to provide a basis for judgment
as to whether the wastes to be injected, including thorium-230 (half life,
80,000 years) and radium-226 (half life, 1,622 years), will be contained
by the Arbuckle Formation.

The applicant states on page IV-5 that after five years the injected fluid
is estimated to move only 460 feet from the disposal well. This estimate is
based on a calculation using the equation given on page 18 (Appendix B) which
assumes that the formation porosity and permeability are homogeneous and
isotropic and that flow from the injection well is uniformly radial. Car-

bonate rock aquifers are notably heterogeneous and the core analysis data in
exhibit K demonstrate this. For example, the data show that permeabilities
determined from cores taken in the Arbuckle range from less than 0.1 to 768
millidarcies, and that vuggy porosities range from 0.9 to 13.4 percent.
From these data, it can be expected that the rate of movement from the well
bore will be extremely variable, from low rates of movement in beds of low
permeability to high rates of movement in beds of high permeability. It is
believed therefore that the estimate of the amount of movement of the in-
jected fluid is not based on valid assumptions.
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i The applicant states on page 8 (Appendix B) that the depth to saltwater in
1 the Arbuckle in the proposed disposal well is 50 feet below land surface,
p or 513 feet above sea level. On page 6, it is stated that the saltwater

| r potentiometric surface is about 550 to 600 feet above sea level. This
| surface is above much of the land surface in the area and considerably

above the elevations of the Illinois and Arkansas Rivers. On page 5
' (Exhibit M) the consultant to Kerr-McGee states and geologic cross sections

H and I show that this surface appears to 'ae common not only to the Arbuckle,
but also to the overlying Simpson, Hunton, and Spiro Formations. In addition,4

f the consultant suggests that the chemical quality of the brine in the Arbuckle
y and overlying formations is essentially the same. The uniform head and

_
chemical quality of the formations suggest a hydraulic connection between them.

h Because of the impermeable nature of the uppermost part of the Arbuckle and of
several horizons in the overlying formations, the only apparent feature that"

- could provide such a hydraulic connection is a fault or fracture zone cutting
.

Several faults of this type are shown on the map of Exhibit; across the beds.
B, the State Geologic Map, and on geologic cross sections Exhibits H and I."

In addition, along one of the faults about 8 miles west of the proposed site,"

_ highly mineralized water (containing about 110,000-115,000 parts per million
- total dissolved solids) is discharging at the surface (Marcher, 19691;

Exhibit M, p. 6). Therefore, any type of fluid injected in the proposed well
<

P will cause a pressure buildup in the injection zone and will eventually force
- brine (containing about 140,000 parts per million total dissolved solids) up-
I ward along faults or fracture zones to the surface. The available data are
3 not adequate to determine when brine may be forced to the surface by the
j waste injection; however, because the potentiometric surface is about 550 to
4 600 feet above sea level, it is possible that this may occur shortly after

;{ continuous injection has begun. ,

%
f The applicant's consultant has stated on page 6 (Appendix B) that a pollution
: hazard could be created if sufficiently large volumes of waste were injected
g at high pressure causing the waste fluid front to reach the nearest fault
_? zone. It is apparent from the description of the planned monitoring program
j (p. 16-17, Appendix B) that the applicant considers the most probable path

for the upward movement of radioactive wastes to be along the Carlile School,

g- fault, about 1 mile cast-southeast of the disposal well. The statement is
_ made (p. 17) that the site of the monitoring well on this fault was selected

to detect a change in either the water quality or the static water level.
3 The available hydrologic and geologic data are inadequate to predict the pre-"

cise paths along which brines or radioactive waste solutions might rise and7

discharge at or near the surface or the time when this might occur.

Although several faults have been mapped, the possibility exists that there
may be other faults or fracture zones closer to the disposal well site. Of:-

Q*
most concern is the possibility that the waste solutions or brines will
cmerge in the Arkansas River Valley. The alluvium in the Arkansas River

'[ Valley downstream from the site is a source for domestic water supplies and,
- in Arkansas, the alluvium is considered to be the most consistently pro-
E ductive aquifer in that state.
7

_

Marcher, M. V., 1969, The Water Resources of the Ft. Smith Quadrangle:I

Oklahoma Geol. Survey Hydrologic Atlas 1.
:s
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Regarding the proposed monitoring program, it should be mentioned that such
,

' a program would be desirable, but it is important to note that in view of
j the complexity of the pattern of ground-water flow, a pollutant in ground

| water could bypass an array of monitoring wells and escape detection.

[ Therefore, negative monitoring information on the movement of waste radio-
i active liquids would not demonstrate containment of the waste, as stated
y on page 17 (Appendix B). Also, if radioactivity were detected in a mon-
i itoring well along the fault line, or anyplace else, it would be impracti-

cable or impossible to take corrective action as indicated on page 17.;

!
; On page 17 (Appendix B), the applicant states that two retention basins of
* 5.5 million gallons capacity are provided for temporary impoundment of the
f waste liquids in the event of malfunction of the disposal well. Details
- concerning the construction of embankments for t'ne retention basins are
- given in Drawing no. SK-C-53; however, the details for construction of the

floors of the basins are not given. The floor of the basin should be made
"

as impermeable as possible in order to prevent the downward percolation of
-

waste fluids, which conceivably could migrate offsite and enter the allu-
" vium of the Illinois or Arkansas Rivers. In addition, shallow core holes

p should be drilled beneath each basin. From the cores, permeabilities

/ should be determined in order to properly evaluate the possibility of down-
E ward percolation through the bottoms of the basins. On page IV-6.8, the

applicant states that a massive leakage through stop logs in Basin no. 1a
-

drainage structure is believed unlikely since the basin will not be used
continuously, and that Basin no. 2 has no built-in drainage system. If the5

9 basins are to be used continuously, it may be necessary to construct the
drainage structure of Basin no. 2 in a manner similar to that of no.1, or,

{ to redesign both basins.

b
j On page IV-5 the applicant refers to experimental data on a disposal well
s in which 99 percent of the thorium was precipitated at the interface of the

f waste water and the formation water. Althou:h this may be desirable in pre-
; venting the movement of thorium, the precipitation of thorium would tend to
L reduce the porosity and permeability and restrict both the amount and rate
g of movement of fluid into the formation.
_

1 In summary, the injection of waste fluid of any type would build up the
$ pressure head in the Arbuckle Formation and result in brine moving upward
@ along faults and fracture zones and discharging at or near the land surface.
g The available geologic and hydrologic data are inadequate to predict the

flowpaths or the time when radioactive waste solutions might reach the sur-w

[ face. However, it is possible that these wastes eventually will discharge
? in the Arkansas River Valley where, in addition to entering the river, they

f could enter the alluvial aquifers which are sources for domestic water
. supplies.
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5 If you should have any questions regarding these comments, please let '

5 us know. -

4

Sincerely yours, -

- i_

kYWY '_ _

'

Robert Schneider
Chief, Office of Radiohydrology g

,

! cc: W. G. Belter, AEC, Germantown

( Assistant Chief, Research and Tech. Coord. -'

' Chief, Ground Water Branch

District Chief, Oklahoma City - .

D. G. Metzger
'
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M M 00EFORATION
i E m m BUILDIES

MIABBE CITY, cEIAmmE 73102
.

ATTENTIN : IE. 30505 FA M Si;

IIRCUTIVE TICE 2EESIBENT
,

M FROPOSED NSTE um m ARE' TREA15ENT CWCEPT DESCRIBED III YOR Tile
i

h RATED JIE.T 7,1970 AFFEARS SATISFACTORY SUEJECT TO OR RETIEN OF TIE SETAILS
1

0F BESIM AN ONRATIM 105 FLAN TO SIMET Ill THE IEAR FUTURE. TEE CWCErr

' Saouse MATE TuS OsssCTIVE OF aussCIWo TuS CONCENraATIOu 0F mANIn: IN TER"

EFFLENT TO TM IAIEST FRACTICABIA 12TEL. IN TIEN OF TO R RERRENCES TO.

| == ==I..=Pmu.==0Ba,v5Fiam. Ci,A=Tm.EE -r
;

! WE~ ARE IN ND 708tTION TO F307I3R YOU ANr naamat OF ASSWANCE TRAT ABC ACTICII'

.

i GN YOR BEEP WELL PROWOGAL WILL M TAREE WITEIN THE IEEET TWELTE MONERS OR

|- wa
TRAT, M ACTICII IS TAKEII, IT WILL untmanAntLY M AFFERIIATITE.!

|
REFMERCE: BIE,stell; 40-8027

: '

.

-DISTRIBWTION:
! Document Room
i State Bealth

Docket file-.

. . Branch Reading file
'

Division Reading file

| M Reading file

{ compliance, Eq. (2)
! C. Buchanan, DIIL g \.v., 7 , -, y y 3
j L. John' son, DIIL n

k5........,.,,,,..
.om*> . .DOIL _ _ r..
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, ,

*

| g OnTE D .;.. .
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Al t M 02'o
U S. ATOMIC ENERGY COMMISSION use wheat arovieeog

4 OUTGOING TELECOMMUNICATION MESSAGE '6 *cu-'~'w~ = o' =5

'. ' W reeceu side for #suf rw hosu ' NO Of COMES, $f tets

PetCEDENCE DfiiGNATION See AM. t hap (cr 02'O < ( has h .spprope a.oir hor ri TYPt OF Mi$$ AGE FOR CommuNiCAtlON CENTER USE,

J A sernage transmesuen some enslusene of messenger wrn oses o. shoan n i !hh me - - - - - - - - -

"'
COLLECT. ron NORMAL USE E M E RGE NC Y USE ON L Y h SINGtt ADORE 55

'( ACDON fROITIIN F PRIORITY ;] I Nt Nil l)l A I F ]i ] mutriptf AooeE55FLANHg

O i< v w, '~] ,oon muss,ae |DTG
Nlt f

O\nsin> !]| < i str', \ INro | u sin i ,

FROM: LYALL JOHNSON 0"'o^t'u '55 I h*

N W PMACTING DIRECTOR
[WA ")v"'=c I"-/I <i--DIVISION OF MATERIALS LICENSING w<

- U. S. ATOMIC ENERGY COMMISSION 1 L/'

\g ,k fyys"; WASTITNCTON. D. C. 20545 DATE: N/

,' TO
~

Com/uNiCanoN CENits nouriNo

'. KERR-McGEE CORPORATION
5.. KERR-McGEE BUILDING
9 OKLAHOMA CITY, OKLAHOMA 73102

ATTENTION: MR, CRORCR PAR.KS
^ ' ' . O.lEXECUTIVE VICE PRESIDENT o

. .. ;9

.:. , - -' ,
; THE PROPOSED WASTE HANDLING AND TREATMENT CONCEPT DESCRIBED IN YOUR TWX - - .w

.
~

.7 , . , .

DATED JULY 7, 1970 APPEARS SATISFACTORY SUBJECT TO OUR REVIEW OF THE DETAILS ~J,XJ"
.

; ;
:.
s ., .. w. .

OF DESIGN AND OPERATION YOU PLAN TO SUBMIT IN THE NEAR FUTURE. THE CONCEPT v.., . ,-, . f
N

- - .- |

SHOULD HAVE THE OBJECTIVE OF REDUCING THE CONCENTRATION OF URANIUM IN THE Q',f['M:

I ',5 ', N 1A'

.

EFFLUENT TO THE LOWEST PRACTICABLE LEVEL. IN VIEW OF YOUR REFERENCES TO T/ ;: .; T ''

p. - -

j.3, .s

i YOUR PENDING DEEP WELL PROPOSAL, WE FEEL YOU SHOULD CLEARLY UNDERSTAND THAT - '. " , ;U
, J, t |(. . .

WE ARE IN NO POSITION TO PROVIDE YOU ANY DEGREE OF ASSURANCE THAT AEC ACTION .~ ~ .'q, S, ,

'
;. ,

7. . . , .
' ON YOUR DEEP WELL PROPOSAL WILL BE TAKEN WITHIN THE NEXT TWELVE MONTHS OR

' J.. {. y -.
.

i
t

u;m/ '. . . -

THAT, WEM ACTION IS TAKEN, IT WILL NECESSARILY BE AFFIRMATIVE. .. - . ; - *. . . , ..
.

s s
~

'

REFERENCE: DML: DAN; 40-8027 t -
.,
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INSTRUCTIONS

( Note The AEC Correspondence Handbook. AFC Appendu 0240, sentauns prosedures and allas-
tra tson s for p repa rrng thn form M ore Jetauled requorements are santained on the MCr

M anual. Volu me 2000 " \esu rstp,' and < hapter oro. ' Teles ommunwanon s ')-

!
,

E
Class /ication: Stamp the claasification in the designated areas at top and

| bottom of the form when the message is classified. Place the downgrading-
declassification marking at the bottom, adjacent to the classificati6n and
the appropriate wording referring to it at the end of the message, as required

! by AEC chapter 2102.

| IA>cumentation: Complete the documentation in ink, as required.

I Precedence: Check the sppropriate precedence designation according to
the urgency of the message. If no designation is checked, the message will .-e..

(y i [.P be sent, ' Rout me."
r.-'u

Type of message: Check the appropriate space. ;.,p; it
.~:3

.7From: Type "USAEC" on the first line, the name and organization of the
g, . Y.) . .i sender on the second line, and city and state as given in the .\ddress Guide .

( AEC Appendix 0240), on the third line. ? f. / ' .~
k . ..

12' ' 'O//icial Business: Signature of official authorized to certify message as "offi- .

cial business." The time may be added to the signature on messages [ ~.Q /
designated " Priority" or higher, as a means of establishing the sequence of ( ., .

'

h.transmission The hour of signature may be added to " Routine" messages
'.4|z, p .-, .]jwhen the originator considers it a matter of importance

; E *L ',, ! ]Date: Insert the date the message is released f6r dispatch
,

, e. . ..
,

To: Use the Address Guide for AEC addresses. The address should be 'y ;
placed on one line whenever possible; see the Correspondence Handbook for ? . ', : j,
proper style. Do not list information addrewe in the address portion of the p ',L .:i,
message unless wire transmission is required. Send information copies by '.J J ' 9
mail whenever possible. [- ,

L '' E
C"Message Text: Be brief. To reduce message length, use coined words; com-

'

monly understood abbreviations; ordinary punctuation; and numerals 'as .g)$
-

needed. Omit the articles, "a,' "an,' and "the" unless needed for clarity. ..

Use block style. Start the body of the message three spaces below the ad- 1i?
dress. Double space between lines. ! , ~ ;.,.P .-

. ' ' , ,- iContinuation Page: Use plain paper for continuation pages. '

Orig. 9ator: Type name of originator, initials of typist, and the telephone and . . i,{
r t l'room Tumber of the originating office.

'
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<s , M(s. B. Fests)

TO: ORIG.: CC: OT>tERP

1 <

. AcTson NEczesAny O CONCURRENCE O DATE ANSWERED

NO ACTION MECESSARY O COMMENT O avi

eLASSIF POST OFFICE FILE CODES
MI Ig REO.NO:

DESCRIPTION: (Masst Se Uncl.esiA.d) REFERRED TO DATE RECEIVED BY DATE
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advising with regard to their plans r 7-8"
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S I 9Ci YOU COULO 90T 4T T4iS TI E HiSQLV{ Ti{ QU{STION OF DiiP MLL -
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40-8027
Subject File

Branch Reading File>
Division Reading File
DR Reading File

c
Document RoomMr. George Parks Compliance, HQ (2)Executive Vice President H. Shapar, OGC

Kerr-McGeo Corporation H. M. Mann, DR
Kerr-McGac Building H. L. Price, DR
Oklahoma City, Oklahoma 73102 L. Johnson, DHL

Dear Hr. Parks

This letter will confirm our May 26, 1970 discussion with you and other
Ecrr-McGee representativos concerning Kerr-HcGeo's request to dispose of
liquid wasto from the Sequoyah Plant by deep-well injection.

Af ter careful consideration of your application, it has becomr- clear
that questions related to public health and safety raised by deop-well
disposal will not be resolved in the near future. We cannot, therefore,
act on your request at this cima.

During the discussion you indicated that several alternative waste
handling and treatment methods for the Sequoyah Plant liquid waste were
under study. As we pointed out, an objectivo of the study should be to
identify methods which will reduce to the lowest practicable level the
radiological constituents of any waste released to unrestricted areas.
Also, we understand the study will consider methods of dealing with the
raffinate wasta other than storing it in ponds. Please provide us with
a proposal describing the scopo and schedule for actions to be taken in
this regard.

Thie letter will also acknowledge the telegram of May 13,1970, fross
your Mr. George Wuller advising of the status of liquid effluent plans
for start-up of UF6 Production operations. We view the information in
the telegram as representing interim measures for dealing with liquid
waste pending outcomo of the study mentioned above.

Becausa of the importance of this matter we would appreciate your reply
,

within 30 days from the date of this letter. I

Sincerely,
Original Signed by,
Lyall Johnson

6M3hh- Lp. Lyall Johnson, Acting Director

j utvision at Materiais L,1 censing
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Mr. George Parks H. Shapar, OGC

Executive Vice President M. M. Mann, DR

Korr-McGee Corporation HLPrice, DR
L. Johnson,' DMLKerr-McGee Building

Oklahoma City, Oklahoma 73102 Compliance, HQ (2)
Public Document Room

Dear Mr. Parks:

Thic ict cr will confirm our May 26, 1970 discussion wit'h you and other
Kerr-McGee' representatives concerning Kerr-McGee's request to dispose of
liquid waste'from the Sequoyah Plant by deep-well,ihjection.

N
Af ter careful consideration of your application /, it has become clear
that questions relhted to public health and'' safety raised by deep-well
disposalwillnotbehesolvedinthenear' future. We ca.:not, therefore,
act on your request atNthis time.

N
During the discussion you indicated that several alternative waste
handling and treatment metho'd for the Sequoyah Plant liquid waste were
under study. As we pointed op an objective of the study should be to
identify methods which will,r'edue to the lowest practicable level the
radiological (,and toxic chemical) con ytuents of any waste released to
unrestricted areas. Alpo, we understa y the study will consider methods
of dealing with the raffinate waste otheg than storing it in ponds.
Picase provide us wit!h a proposal describt g the scope and schedule for
actions to be taked in this regard.

/
This letter will also acknowledge the telegram of May 13, 1970, from
yourMr.Geo,rdeWulleradvisingofthestatuso liquid effluent plans
for start-up of UP6 Production operations. We y the information in
the telegram as representing interim measures for ealing with liquid
waste pending outcome of the study mentioned above.

Because of the importance of this matter we would appre Late your reply
within 30 days from the date of this letter.

Sincerely,

Lyall Johnson, Acting Director
Division of Materials Licensing

omcr > . . D. . 9g g. . .DR . .DR. .. . .. . . . .
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M.f c ncurrence , . j .: ii Mr. Pric ,

L /, Is notification to the -*>-

4 ' ..'.~ A! _
L -

JCAE recommended? <

2 C "C" "CC 4-Dr. eck :
' '

. k.[ concurrency; M '''

Dr. Mann : . .

- --
_

iMr. Henderson : concur
,
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Concurrences received from: , . -

" )b. j ,~

;, .

Compliance ( ) ; y .. '..

Materials Licensing ( 6/11/70 ) ; '' ''

* . "

f'....7INuclear Paterials Safeguards ( )
.. . .-

E Radiation Protection Standards ( ) P.'.i
t+ ;.. .
4 ?- ._ -

Reactor Licensing
_

( ) . . ' .f'

b Reactor Standards ( ) . c'-
a ..,s.. .

_ State & Licensee Relations ( ) ,', /.c. ' - -'
..

-

Office of General Counsel ( 6/23/70 ) " " . '
'"

I :c;; - ,
!" Others ( ) I, ; , [.

~

{ , . , , ; , ~. .,
-s. w .-

Remarks: Ltr to George Parks, Kerr-McGee Corp. fm LJohnson confirming ..:

#
|_ discussion of 5/26/70 concerning disposal of liquid waste from ')

'. *-"'

[
the Sequoyah plant by deep-well inection and ack. tel of 5/13/70
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Date 6/23/ 70

Originator Nussbaumer
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