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R. B. Chitwood, Chief
Fuel Cycle Environmental Projects Branch
Division of Fuel Cycle and Materials Safety ..
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Chitwood:

Please refer to your letter of September 30 referring to our request
for an amendment to Source Material License SUB-1010 to allow the un-
limited use of treated solvent extraction raffinate as fertilizer.

We have performed a number of tests and calculations in order to answer
your questions, 'and these answers are given below, indexed to the same
paragraph rumbers as the questions in your letter.

.

1. Thorium 230 was assayed by the liquid scintillation method withg
tj the following results: g

a. Sample composites of all batches bN y
applied to plots 1 and 2 -3.6i2.6pCi/1 4 -

b. Tank No. 1 -2.7 1 2.6 le
f

c. Tank No. 2 -3.6 t 2.6
As can be seen by this series of analysis, tihe precision of the
liquid scintillometer for this low level determination is not ade-
quate to determine a positive number, therefore it is reported as
less than 2.6 pCi/1 and is believed to be zero.

2. Examples of the commercial fertilizers *-

listed on Table II are no longer available
for measurement, however, a commercial
fertilize mix of 12-12-20 applied to plot 3 .68 i .29 pCi/gm

3. In the flow sheet transmitted with our letter of August 13, barium
sulfate cake and the solids precipitated as a result of neutrali-

| zation are shown as being separated into two solid streams for dis-
posal. We have had some success with the addition of. barium
carbonate directly to the digest solution in the removal of radium.

O
| m=2288n7ATgg7
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At this time, we have not selected the final flow sheet. It should
be noted that in the event that two separate solid streams are pro-
duced, the thorium 230 would accompany the solids produced during
neutralization of all metal ions and the radium 226 would accompany
the barium sulfate.

. .

The table below answers your question for both possibilities:
*

Material Radium-226 Thorium-230

Barium Sulfate - dry 5.9 nCi/gm

Barium Sulfate - wet (50% water) 2.98 nCi/gm

Combined Solids - dry - .12 nCi/gm .48 nCi/gm

Combined Solids - wet (50% water) .05 nCi/gm .24 nCi/gm

) This concentration was calculated on the basis of the average material
received in 1974 and the probable resultant water content. It should
be realized that these solid materials will vary somewhat and these
specific activities may vary as much as 50%.

4. Please refer to the discussion under 3 above as to the optimum process.
In the event the barium sulfate is separated as a disposal cake,
13,300 kgs. of dry cake would be produced per year (29,300 lbs.). In
the event the barium sulfite cake would be combined with the metallic
oxides produced on neutralization, a total of dry weight of 645,300 kgs.
would be produced per year (1,422,200 lbs.). Here again, it may be
expected that both of these precipitates at the time of removal from
the process will contain approximately 50% water,.

If you desire any additional or more detailed inforination, please let me know.
'

J'
Very tru )y drs, -j , .

/// .y&
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Shelley,~D r ctor
egulation and Control

Kerr-McGee ear Corporation
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Materials Licensing *8
U.S. Nuclear Regulatory Commiss unb . y gYggWashington, D.C. 20555

e cf

Dear Mr. Crow:

Please refer to our request of August 13 for an amendment to
Source Material License SUB-1010 to allow the unlimited use of
treatment solvent extraction raffinate as fertilizer solution. Since
the submission of this request, we have found an additional possible
commercial use for this waste material.

Arkansas Kraf t Corporation, manufacturer of Kraft Paper, located at
Morrilton, Arkansas, as part of their treatment process stores a waste
liquor in a large pond where the pollutant materials are consumed by
bacteria. During the cold months of the year, a fertilizer solution
is added to the waste solution flowing into the pond in oroer to pro-
vide a nutrient for the bacteria. Ark-Kraft has notified Kerr-McGee
Nuclear Corporation that they would be willing to substitute our treated
raffinato as a source of this nutrient as a test during the coming
winter months.

.

In view of this interest, we propose that our License SUB-1010 be amended
to permit the test disposal of up to 4,000 gal /da of 8% ammonium nitrate
solution containing not n' ore than 3 pC1/1 of radium-226 (.1 pCi/gm N) to
Arkansas Kraft Corporation for the purpose of providing nutrient solution-

for waste treatment ponds until 5/31/76. A description of the test in
support of this request for amendment is attached.

If you require additional or more detailed information, please let us
know. Your prompt approval of this request would permit more extensive '

test periods through the coming cold weather.

Very ru y I, ? ?

''
- '

tr . /-~
| W.4. Shelley, Direct

,Ryg'ulation and C ntr 19

| WJS:ml
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ATTACHMENT ,

Supporting data for Amendment to Source Material License SUB-1010 to permit
.. the disposal of barium treated solvent extraction raffinate to Arkansas Kraft

Corporation as a test of its nutrient values for the treatment of Kraft Paper
waste liquors.

Introduction

Kerr-McGee Nuclear Corporation has experimented with the treatment of the

liquid waste solution from the solvent extraction process by the addition
of soluble barium salts to precipitate the radium as barium-radium sulfate
complex. Work on this system commenced in 1972 and since 1973 has been

used during each growing season by distributing to a grassed graded area
immediately in front of the facility. From the data generated thus far,
Kerr-McGee believes that the treated raffinate consisting of an 8% solution
of ammonium nitrate constitutes a beneficial source of ammonium nitrate
available for use wherever the nutrient value provides a benefit.

Proposal

Kerr-McGee Nuclear Corporation proposed on August 13, 1975, that barium

treated solvent extraction raffinate be considered a nutrient ammonium
-

nitrate solution available for disposal through a number of possible com-;

mercial routes.

It has since come to our attention that the Kraf t Paper Industry consumes
ammonium nitrate as a nutrient for treatment of waste liquors generated in
the process. Arkansas Kraft Corporation of Morri] ton, Arkansas, has shown -

in Exhibit I their willingness to test this raffinate as a nutrient source
for their mill. waste treatment system. Kerr-McGee therefore proposes that
License SUB-1010 be amended to permit the test use of barium treated solvent

extraction raffinate containing not more than 3 pCi/l (.1 pC1/gm N) as a- i

| nutrient treatment in this waste treatment system until 5/31/76.
|

|

|

.
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Disposal System

Arkansas Kraft Corporation consumes approximately 900 lbs, of available
nitrogen per day as a nutrient material for the bacteria consuming the
pollutants from a waste liquor stream produced in the manufacture of *

Kraf t Paper. Currently, this available nitrogen is provided by the use
of a 32% N solution purchased commercially at a cost of $105 per gross ton. '

-

$ .164 per pound of available nitrogen. This liquid nutrient is combined
6with a waste steam of 200,000 gal / min flowing into a 78 x'10 gal /da. The

outfall from the basin is sampled three days each week with a 24-hour con-
tinuous sampler.

With the approval of this proposed amendment, Kerr-McGee would supply to
Ark-Kraft approx.imately 4,000 gal /da. of 8% ammonium nitrate solution. A

typical analysis is shown on Exhibit 2. The radium content of this solution
would be 3 pCi/1 (.1 pCi/gm N) or less. *

The material would be shipped Arkansas Kraf t Corporation in an over-the-road
tank trailer and pumped into the current treating system.

Control i
-

i

Kerr-McGee Nuclear Corporation would analyze cach truckload of treated raffi-
nate supplied to Ark-Kraft for metallic ions and nitrogen and radium content.
An aliquot of the tri-weekly sample from the Ark-Kraft sampling activity
would be analyzed for radium-226. In this manner, at the end of the test

period, a definitive statement could be made as to the disposal of the
*

radium-226 contained in the nutrient solution. *

.

Impact on the Environment

A description of the radium-226 added to the environment by the use of treated
raffinate is given in the request for amendment dated August 13, 1975. At a
rate of 4,000 gal /da, of availabic nitrogen, approximatel.y .045 pCi/da would

-2-

.
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be added to the Ark-Kraft treating pond. A concentration of Ra-226 of
approximately 2 x 10-3 pCi/1 would be measured in the outfall from the

Ark-Kraft treatment pond if none was absorbed by the bacteria growing
in the pond. This amount is considerably less than any current EPA effluent i

,

limitation and is approximately .04% of the proposed drinking water standards.
-

:

Cost Benefit j
' '

' Arkansas Kraft Corporation would replace expensive nutrient solution.. a .

for waste treatment costing approximately $ .164/lb. nitrogen with a
waste solution costing approximately $210/ truckload for transportation
($' .102/lb. N) for a net gain to the economics of their operation of

,

$55.80/da.

An objective of the Environmental Protection Association has been !

realized whorein the waste material from one operation is consumed as
a beneficial reagent in another operation. ;

,

b. Cost

The use of barium treated raffinate as nutrient solution for the treatment
'

of Kraft Paper Mill waste would not result.in any significant cost to the-

'

environment.

'

Conclusion

Based upon the discussion above, Kerr-McGee believes that the benefits available r

through the use of barium treated raffinate as'a n"utrient solution for the
,

treatment of Kraf t Paper Mill waste liquors far outweigh any measurable cost .

penalty to the environment and that this method of disposal should be there-
fore authorized.

,

|
|

4

O.

! !

1 !.

l !

|
t

3 j

i.

|. .

,

_ _ + '



,
_ .-__- -- _

*
. .-

O ',. . .
-

) Exhibit 1t
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P.o. los Fit,MosenfoN. AeEANSAS F2110

Atf A Co06 MI . 3344339
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# October 30, 1975,

.

Hr. J. W. Craig, Manager
Conversion Engineering .

,
*

Kerr-HeGee Nuc1 car Corporation ' '

P.O. Box 267.-

Core, Oklahoma 74435 ' .; ,
'

.

Dear Jim.
. .

,
'

.

..
.

This letter is to inform you that Arkansas Kraft Corporation has no !

objections to the utilization of your ammonium nitrate rich waste material-

!as a. nutrient source for the mill waste treatment system. This acceptance
is, of course, contingent upon. satisfactory cost arrangement. the ability
to limit.(or discontinue) usage should it be necessary, and of course
continued agreement and acceptance of the material as a nutrient by the

*

various regulatory agencies.-

;

Please. advise if further information is needed..

Yours very truly,.

ARKANSAS KRArt CORPORATION'
. . ,.

-
-

;| L p ~7. x
'-

_' Ceorge . Vade.

.
.

Tecluti al Superintendent,

,

CFW/cw.

et V. P. and Hill Hanager
.

Manager of Environmental Services .

'*' ..file (2)
. .

4
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TREATED RAFFINATE ANALYSIS
.

.

|

!

\ Max.
i Fresh Fresh

'
-

Pond #1 Pond #2 Raffinate Raffinate
!

0Sp. Gr 9 25 C 1.052 1.086
'

-- --

3(N)gm/1 77.9(17.6) 139.1 (31.4) 84.1(19) (19)NO
2

NH4 (N ) 11.6(9.0) 34.1 (26.5) 19.3 (15) 24.4(19)2

' , . Ca 8.5 2.1 0.81 4.0,

$0 2.7 12.0 13.5 334

Na 2.7 5.7 7.2 53
'

Mg 0.4 1.0 N.A. 0.8

| Cl 0.16 0.37 0.45 2.1
'

i K 0.3 0.5 O.2 0.9,

Mo 0.09 0.17 . 0.3 0.6
|

'

Cu 0.003 0.004

re 1.5 3.3-- --

.

.

6

i

e

*.

|
|
1
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