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N:tlea Matgrials Branch

DWisfon Lhaeysing-apd Regulation

X, ‘K. ogzgﬁ, trgff'ﬂir.‘(gr Nuclear Materials Satety
Division of Licensing and Regulation

URANTUM REDUCTION COMPANY, MOAB, UTAH

LICENSE NO., R~161

AUTHORIZATION TO DISCHARGE RADICACTIVITY IN LIQUID
EFFLUENTS TO UNRESTRICTED AREAS IN EXCESS OF MPC

DLR : CGW

As the result of an inspection of subject licensze's mill om
February 24 and 25, 1959, Uranium Reduction was ordered on

July 13, 1959, to describe in detail their survey programs

which included determining concentrations of Radium 226 discharged
to unrestricted areas in liquid effluents. By letter dated

August 10, 1959, Uranium Reduction described their liquid

effluent survey program which started February 27, 1959,

They expressed their intentions of applying for an exemption

to Section 20,103(b) for liquid effluents after gathering data

for a period of one year,

In & letter dated February 25, 1960, the licensee requested a
year extension of their liquid effluent sampling program which
was proposed in their Auguet 10, 1959, letter. Their reasons

for desiring the extension were to determine the effect on con-
centrations of radioactivity in liquid effluents of the following:
(1) conversion of the plant to # combined acid leach - alkaline
leach process and (2) analytical procedures were giving erroneous
results for thorium,

During the follow-up inspection of the mill on May 12, 1960, it
was observed that the licensee was discharging Radium 226 in
liquid effluents to unrestricted areas in excess of the MPC.

On August 9, 1960 representatives of the Division of Licensing
and Regulation, 100 Inspection Division, U, S, Public Health
Service and Utah State Health Department visited the mill to
review waste treatment procedures. DLR representatives made
specific recommendations as & result of their findiags.
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Je« C. Delaney

By letter dated November 29, 1960, Uranium Reduction made formal
application to DIR for auchorization to discharge Radium 226 in
liquid effluents to unrestricted areas in excess of Commission
limits, The following information has been extracted from the
letter of application:

l.

Average concentrations of nuclides in tailing pond
effluents over a ten-month period were:

Nuclide Average Concentration

Radium 226 32.1 X 1Q-9 inicrocurie/milliliter
Thorium 230 1.0 X 10‘ microcurie/milliliter
Uranium-Natural 2,6 X 10 " microcurie/milliliter

Note: Both Thorium and Uranium are below MPC.

Average volume of pond effluent discharged to the Colorado
River over & ten-month period was 1219 gallons per minute,

Colorado River flow for nine-year period was:
a, 6,143,599 GPM for mean average, and

b, 1,343,800 GPM for mean of 8-month lows

Assuming Radium 226 concentration in efrluent as 40,0 X 10-9
end uging an effluent flow rate of 1219 GPM, the increase

in Radium 226 concentrations in the river following complete
mixing would be:

@, For Y~-year mean average river flow -~ 0,008 X 10"9
microcurie/milliliter or 0,0005 X MPC

b, For 9~year mean of average 8-month lows -
0.036 X 10 * microcurie/milliliter or
0.009 X MPC

Note: The licensee states that the average yearly
concentration of Radium 226 in the tailinge pgnd
effluent is not expected to exceed 40.0 X 10 ~ uyec/ml,

Average concentrations of Radium 226 in river water over a
ten-month period were:
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5. = Continued:

Location Concentrations in microcuries/milliliter X 109

Colorado above Dolores

Dolores above Colerado

Colorado below Dolores

Colorado at Moab Bridge

Colorado 1/4 mile below mill
Colorado 1/2 mile below mill
Colorado 1 mile below mill
Celorado 5 miles below mill
Colorado 10 miles below mill
Colorado 20 miles below mill
Colorado 30 miles below mill
Colorado 20 miles above confluence
Colorade 1 mile above confluence
Green River above confluence
Colorado below confluence
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The above data indicate that over the ten-month sampling period
waters in the Dolores, Green and Colorado Rivers at points
sampled were below MPC for Radium 226 in unrestricted areas.
Further, the incvesse in river radium concentrations produced
by effluent discharge appears to have been insignificant over
the ten-month period,

Based on these findings, it is concluded that an authorization to
continue discharging liquid effluents to unrestricted areas should
be granted with the following conditioms:

1. The effluent stream at the point of release to un-
restricted areas shall be substantially free from
radioactive materials contained in suspended solids
and shall not contaig (n) concentrations of Radium 226
in excess of 4 X 10 ~ micrgcuries/milliliter, averaged
over one~year, and 8 X 10 ~ microcuries/milliliter
averaged over any thirty-day period; and (b) concen-
trations of radiocactive materials, other than Radium
226, in excess of the values listed in Appendix B,
Table II, 10 CFR 20,
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The effluent stream shall be sampled continuously,
or semi-continuously at no greater than hourly
intervals., Effluent samples shall not be com-
posited, for purposes of analysis, over periods
of greater than one month,

Records of surveys of pond effluents and waters from
the Colorado River mwet provide data sufficient for
estimating the effect of the effluent discharge on
concentrations of radionuclides in unrestricted areas.

The volume of effluent discharged to unrestricted
areas shall not exceed a flow of 1300 GPM averaged
over a period of one year,

The blue-green algae which has formed over the sur~
face of the tailings ponds shall be analyzed for
Radium 226 concentrations. If the algae is found

to be concentrating radium, appropriate steps shall

be taken to prevent its release to unrestricted areas.

The authorization shall be for a period of one year,

At the end of the authorization period, a report
shall be made to the Commission on the Uranium
Reduction Company's evaluation of means of reducing
the concentrations and quantities of Radium 226
being discharged to unrestricted areas.

Authorization to continue similar disposal practices
after the one year period sheuld be reevaluated in
light of new data gathered during this period and

any new developments in milling or disposal technology,

* These items are¢ modifications of the recommendations made by DLR
representatives following their August 9, 1960 visit to the mill,
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URANTUM REDUCTION COMPANY, MOAB, UTAH
LICENSE WO, R~161
AUTHORLZATION TO DISCHARGE RADIOACTIVITY IN LIQUID
EFFLUENTS TO UNRESTRICTED AREAS IN EXCESS OF MPC

DLR: CGW

As the result of an inspection of subject licemsee’s mill on
February 26 and 25, 1959, Uresius Reduction was ovdered om

July 13, 1959, te describe im detail ~heir survey programes

vhick included determining comcentratioms of Radium 226 discharged
te unrestricted areas im liquid effluents. By letter dated
Auguet 10, 1959, Uraniuwm Reductiom described their liquid
effluent wurvey program which started Februery 27, 1959,

They expressed their intemtions of spplying fer an exemption

to Sectisa 20,103(b) for liquid effluents after gathering data
for a peried of one year.

In & letter dated February 25, 1960, the licensee requested &
year extension of their liquid effluent sempling program which
was preposed in thelr August 10, 1939, letter. Their reasens

for desiring the extemsion were to determine the effect on con-
centrations of radiscactivity in liquid effluents of the following:
(1) conversion of the plant to & combined ascid leach - alkaline
lesch process and (2) analytical procedures were giving erromeous
resul ts for thorium,

buring the follow-up inspection of the will on May 12, 1960, it
was observed that the licemsee was discharging Radium 226 in
liquid effluents to wmrestricted areas in excess of the MPC,

Om August 9, 1960 representstives of the pivision of Licensing
end Regulation, 100 Inspectien Divisiem, U. S. Public Health
Service sand Utah State Health Department visited the mill te
review waste trestment procedures. DIR representatives made
specific recommendations &8 & result of their findings.
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By letter dated November 29, 1960, Uraniue Reduction made formal
application te DIE for authorisation teo discharge Radium 226 in
liquid efflusnts to unrastricted arese in excess of Commission
1imits., 7The following informstionm has been extracted from the
letter of application:

1.

&,

kverege concentrations of nuclides in tailing pond
effluents over & ten-month period were:

Nuclide Average Concentration
Radium 226 32.1 X 10;” mierocurie/milliiiter
Thorium 230 1.0x 10 - wicrocurie/milliliter

Uranium-Natural 2.6 X 10 " microcurie/milliliter

Fote: Both Thoriws and Uranium are below MPC,

Average velume of pond effluwent discharged to the Colevade
River ovar & ten-month peried was 1219 gallons per minute,

Colerade River flow for nine~year period was:
e, 6,143,599 ¢ for mean average, and

b, 1,343,800 ¢ for mean of Bemonth lows

Assuning Radium 226 comcemtration in effluent as 40.0 X 10"
and using an effluent flow rate of 1219 GM, the inerease
in Radium 226 concentrations in the river following complete
mixing would be:

&, For 9-year mean average river nc--o.mxw"
wicrocuris/milliliter or 0.0005 X WFC

b, For 9-year -n-.,! average B.-month Lows -
1,03 X 10 * microcurie/milliiliter or
0.00% X NPC

Wote: The licensee states that the average yearly
concentration of Radium 226 in the tailings pgnd
effluent is not expected to exceed 40.0 X 10 ° ne/ml,

Average comcentrstioms of Radium 226 in river water over &
ten-month peried were:
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5. = Continued;

Leeation Concentragions in wicrecuries/milltliter X 10°

Celorado sabove Dolores
Doleoras above Colerade
Colorade below Deleres
Celorade at Moab

Colerado 1/4 wile balow nill
Colerade 1/2 mile below mill
Colorade 1 wmile below mill
Colovado 5 miles below milil
Colorade 10 wiles below mill
Colovado 2J miles below mill
Colorado 20 miles below mill

Colorado 20 miles abeve conflusence
Colorade 1 miie above confluence

Oreen River above confluence
Colovade below confluence

0.8
2.8
0.9
0.9
1.1
1.5
0.9
1.3
l..
2.0
0.9
3.0
2.9
0.3
1.5

The above data indicate that ever the ten-month smmpling period

waters in the Dolores, CGreen and Colorade Rivers &t polnts

sampled were below MPC for Radium 226 in unrestricted areas.
Purther, the incresse in river radium concentrations preduced
by effluent discharge appears to have been insignificent over

the ten-nomth period.

Based on these findings, it 1s concluded that an suthorisation te
continuve discharging liquid effluents to unrestricted areas should
be granted with the follewing comditions:

1. The effluoent stream at the point of relesse to un~
restricted avess shall be substantially free from
radiosctive materials containod in suspended solids
and shall net c-uu (a) concentrations of Radiwm .16
in amcess of 4 X 10 mguu/uuutm. averaged
over ome~year, end 8 X 10 ~ microcuries/milliliter
everaged over any thirty-day peried; and (b) cencen~
trations of radicactive materials, other than Radius
226, in excess of the values listed in Appendix B,

Table II, 10 CFR 20,
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* 2. The effluent stream shall be sampled comtinuously,
or pemi-continuously &t no greater than hourly
intervals, Effluent ssmples shall not be com-
posited, for purposes of analysis, over periods
of greater than ome month,

3. Records of surveye of pond effluents and waters from
the Colorado River must provide data sufficient for
estimating the effect of the effluent discharge on
concentrations of radionuclides in unrestricted sreas.

4, The volume of effluent discharged to unrestricted
areas shall not exceed a flow of 1300 GPM averaged
over 2 period of ome year,

* 5. The blue~green algae which has formed over the gure
face of the tailings ponds shall be analyzed for
Radiuwm 226 comcemtrations., If the algae is found
to be concentrating radium, appropriaete steps shall
be takem to prevent ite release to unrestricted areas.

* 6. The autherisation shall be for & period of one year,

7. At the end of the suthorization peried, a report
shall be made to the Commission on the Uranium
Reduction Company's evaluation of means of reducing
the concentrations and quantities of Radium 226
being discharged to unrestricted areas.

8. Authorization to continue similar disposal practices
after the one year period should be reevaluated in
light of new date gathered during this peried and
any new developments inm wmilling or dispesal techmology.

* These items arc wodifications of the recommendations wade by DLE
representatives following their August 9, 1960 visit to the mill,
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