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December 19, 1969 3/

M't
lir . Lonn id A. !!un abau '.e r , Chie f

Source and Special 14uelear liaterials Branch -

Division of riaterials Licensing
U.S. Atonic Energy Comaission
Washington, D. C. 20';45

-

Dear fir. trunsbaumer: P

r..'
Reference is made to your letter of riovember 25, 1969 to tir. W. G. Belter, -";
Division of Henctor Developnent and Technology, tequesting assistance from
l' . 11. Unitz of the Geological Survey in reviewing parts of an Application - ;

Ior Source Materini License, dated September 23, 1969, submitted to yo' r -

ofilce by Kerr-McGee Corporation in connection with their Sequoynb. 0.sinhana -

Facility. In accordance with thin a cquent and discunnionn between tir. lintmen 4

of your staf f and Dr. Unitz of rny s ta f f , we nave reviewed the nection of the
npplication.on waste disposal (pagen IV-1 through IV-8). Our review effortn

'

~

were concentrated mainly on the geology and hydrology an they might affect
the movement of radioactive wanten f rua the proposed unste-disponal well.
It in our understanding that the wanten to be disposed of in this well will 4
contnin natural uranium in concentrations about 7 times the allwahle re- _d
lenne concentrations of 10 CFR 20, and thoriu.n-234 in concentrations about
2,000 timeu the allwnble relenne limits of 10 CFR 20

. .

&

In geneint, the section on waste disposal in the application doen not
_

present a sufficient amount of geologic or hydrologic data to provide n
,

basis for judgement an to whether the proposed disposal well would pro- |
vide a ant is f actory method for the disposal of radioactive wante nt the 5.
Sequaynh Facility. The application staten (p. IV-4) that the Arbuckle -

Limentone in connidered to be an ident wante-disposal zone and (p. IV-5) - '

presents generalized reasonn for choosing the Arbuckle nn the proposed
reservoir. These rennonn, hwever, are not documented or confirmed by
datn on the hydrology of the nite and its environn. Similarly, itemn 2 *

and J of the section on radiological anpectn of well disposal (p. IV-6) -

'

are not documented by data f ron the nite that would support the va l id -
ity of the conclusionc.

_

The Arbuckle Limestone han been uned widely in parts of Kanann, Texas, nnd
Oklahoma for injection of oil-field brines. Apparently thin kind of in- - '

-

jection han been mainly nuccernful; it conntituten the return of brinen to
the deep formationn f rom which they were originally produced and, there=
fore, usually hna not been connidered an a form of pollution. Ilowever,
this cannot be taken to indiente necennarily that deep well injection will
be successful at all placen or f or other kinds of wasten beenune geologic
and hydrologic conditionn vary from place to place.
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In order to evaluate the feasibility of deep-well injection of radioactive
wastes, several kinds of information and analyses would be necessary. The -

major problems to be assessed are those connected with (t) injecting the
iluid success fully and safely into the disposal reservoir, and (2) pre-
dicting, in a convincing manner, the long-term movement characteristics of
injected fluids and the physical and chemical effects of the injection in
perturbing the natural hydrologic regime. Data for assessing these ,

problems should include, as a minimum:

A. Geology

1. Maps and cross nections showing the regional surface and
subsurface geology, including the locations of data control points
such as wells.

2. Information on the lithology, thickness, and lateral extent
of porous and permeable strattarnphic units and confining beds, in-

~,

; cluding not only those units that might be used for waste-disposal
reservoirs',~ but also those that are actual or potential sources of
water supply.

-

,

3. Infotmation on faults and fractures that might provide
avenues for the migration of fluids or that might be influenced by

,

the buildup of injection pressures.

4. I;a ta on we lls , including those at the site and within several
miles of the site. Since wells might provide avenues for the migration .m

of injected fluids into shallower permenble rocks, the state of all
nearby wells, whether currently producing or abandoned, should be _

determined, s

11 . Ilydrology
-

1. Existing data on porosity, permeability, and yields of ,

reservoirs and confining rocks.

2. Existing data on the chemical quality of shallow and deep
underground water.

3. Existing data on pressures in various reservoir or confining
units, including regional hydraulle gradients and interpretations of
the direction and rate of mos ement of underground water. _

C. References to existing literature and other sources of information _

pertinent to the above.

The above outline provides a neneral background of the types of existing
_ information that should be annlyted. Ilowever, the feasibility of waste
"

disposal by injection at a particular site can be demonstrated only by
investigations at the site. This would require a catefully pinnned

_

program of drilling, coring, and inboratory testing of specific units of '

_
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tocks, geophysical logging, and hydrologic testing of various units of
rocks that are isolated by packers in the well. Durin>; the hydrologic
testing static water icvels or bottom-hole pressures should be obtained,
fluida should be sampled for chemical analysis, and permeabilities and
transmissivities should be determined for the proposed injection zones,
for the overlying confining beds, and for any developed aquifers or
potential sources of water. Generally used methods of hydrologic analysis
require at least two observation wells to develop a reasonable degree of
predictive capability because they record the hydraulic responses of a re-
latively large volume of rock, rather than just the hydraulic characteristics
of the rocks at the face of the test well. The data obtained from testing at
the site can be ueed, in conjunction with the pre-existing regionwide data
specified above, for estincting the amounts of fluid that can be injected,
the injection pressures, the rates of movement underground, and the effects
of perturbing the natural system. They also will provide data necessary for
constructing and operatin:; the well system.

If we can be of further casistance please let us know.

Yours truly,

50bt$f & k& ULL'

Robert Schneider
Chief, Of1Lcc of Radiohydrology

cc Walte r C. 13e lter , AEC, Ge rman t orin
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