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UNITED STATES GOVERNMENT

Memorandum
To J. C. Delaney, Chief, DATE:

Nu lea Mat rials Branch U' E1
D i on e sin . d Regulation

oger ,. s . dIr. or Nuclear Materials Safety*FROM . .

Division of L censing and Regulation

susJEcT: URANITE REDUCTION COMPANY, MOAB, UTAH
LICENSE NO. R-161
AUTHORIZATION TO DISCHARGE RADI0 ACTIVITY IN LIQUID
EFFLUENTS TO UNRESTRICTED AREAS IN EXCESS OF MPC

DLR:CGW

As the result of an inspection of subject licensee's mill on
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 a letter dated February 25, 1960, the licensee requested a
year extension of their liquid effluent sanpling program which
was proposed in their August 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 a 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 reconmendations as a result of their findings.
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By letter dated November 29, 1960, Uranium Reduction made formal
application to DLR 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:

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

Nuclide Average Concentration

-9Radium 226 32.1 X 10 "I*# ""#1*/"111i11"*#8Thorium 230 1.0 X 10-6 "IC# ""#I*I"iili11**#Uranium-Natural 2.6 X 10 microcurie / milliliter

Note: Both Thorium and Uranium are below MPC.

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

3. 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
~4. Assuming Radium 226 concentration in effluent as 40.0 X 10

and using an effluent flow rate of 1219 GPM, the increase
in Radium 226 concentrations in the river following complete
mixing would be:

~

a. For 9-year mean average river flow - 0.008 X 10
microcurie / milliliter or 0.0005 X HPC

b. For 9-year mean,gf 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 tailings ggnd
effluent is not expected to exceed 40.0 X 10 pc/ml.

5. 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 10'
'

Colorado above Dolores 0.8
Dolores above Colorado 2.8
Colorado below Dolores 0.9
Colorado at Moab Bridge 0.9
Colorado 1/4 mile below mill 1.1
Colorado 1/2 alle below mill 1.5
Colorado 1 mile below mill 0.9
Colorado 5 miles below mill 1.3
Colorado 10 miles below mill 1.8
Colorado 20 miles below mill 2.0
colorado 30 miles below mill 0.9
Colorado 20 miles above confluence 3.0
colorado 1 mile above confluence 2.9
Green River above confluence 0.5
Colorado below confluence 1.5

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 increase 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 conditions:

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 (a) concentrations of Radium 226
in excess of 4 X 10 micrgeuries/ milliliter, averaged
over one-year, and 8 X 10 microcuries/ milliliter
averaged over any thirty-day period; and (b) concen-
trations of radioactive materials, other than Radium
226, in excess of the values listed in Appendix B,
Table II, 10 CFR 20.
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f*' 2. 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.

3.
Records of surveys of p# provide data sufficient forond effluents and waters from
the Colorado River b st
estimating the effect of the effluent discharge on
concentrations of radionuclides in unrestricted areas.

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

f' 5. 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.

[6. Theauthorizationshallbeforaperiodofoneyear?
7. At the end of the authorization period, a report

shall be made to the Connaission 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 shedid'be reevaluated in
light of new data gathered during this period and
any new developments in milling or disposal technology.

~

-3 : ,.
-

.c

*Theseitems'arhmodificationsoftherecommendationsmadebypLR
represent:atives following their August 9,1960 visit to the mill.
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J. C. Delaney, Chief,
2 Nealese Materials Bransk
f Division of Liseesing and Regulatten
j. L. R. Regers, Aset. Dir. for Nesleer Meterials Safety
.' Division of Licensing and Regulation'

i
manitet assocT1ou comunt, um&n, uma

: |

i LICENSE NO. 1-161 |

i: AUTunRTIAv10N TO DISCMARE RAD 106CTIVITY IN LIQUID
EFFLUENTS TO ENRESTRICTED AREAS IN EICESS OF MFC |

1

:

I= DIA: Cow
i
L
1 As the resett of am inepeation of subjest 11eensee's mill en
;

j February 34 and 25, 1959, Dremium Bedusties was ordered en i

!

j July 13, 1959, to describe la detail their survey programs
which insiedad determining eencontrations of Radium 226 disaharged 4

!4

|
to unrestricted areas in liquid affluents. By letter dated

i
August 10, 1959, Uranium Reduction described their liquid

! efflueet servey program which started February 27, 1959. ;

.

They expressed their intentions of applying for en enemptian |

1 to Section 20.103(b) for liquid effluents after gathering data
| for a period of ens year.
.

f in a letter dated February 25, 1960, the itsensee requested a
; year extenstem of their lignid effluent sempting psegram which
! was proposed in their dagust 10, 1959, letter.- Their reemans i

for desiring the extension were to detemmine the effect en een- |
j eentrations of radioactivity in liquid effluents of the fellowing:
|
j (1) conversion of the pleet to a cambined eeldt leech - alkaline

leach procese and (2) analytical precedures were giving erroneous:

! results for thorium.
4

i
! During the follow-up inspectiam of the mill en May 12, 1960, it

was observed that the liosasse was dischersing usetum 226'in
liquid affluents to unrestricted areas in essess of the MFC.

On Assuet 9, 1960 representatives of the Divistem of Licensing
i and Regulatten,100 Inspection Division W. S. publie Health

Servise and utah State Health Department visited the mill toi

|
review weste treatment presederes. DIA representatives made,

! specific r " =tions as a result of their findings.
i

!

i

OFTICE > - - -

$URNAME >
0

- - - - - -----

j DATE > . . . _

u. s. sovsmammar entenne .mcs 1e-62761-e
| Fors1 AMO.818 (R.v.(Hl3)
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; Dy letter dated November 29, 1960, Uranium naamatism made femaal
applicaties to DLR for authorisaties to diaaharge Radise 126 in

,! liquid offluente to unrestriated areas la ensees of Camaission
j lisoits. The following taformaties has been estreated from the
j ietter of appliesties:

i
! 1. Average seneentrations of ame11 des la tailing pend

effluente over a ten-month period were:i

,

'

Muslide hvoreas Comcastraties )
:
, ,

f Radium 126 32.1IIgg mierosarie/ milliliter j
4

i Thorium 230 1.0 E 10-6 "I****"'I*I"IIIIII"** ;

i Uramine-natural 2.6 I 10 misseenrie/ milliliter l

!

! Note moth Thortue and Ura=ta== ore below MFC.
.- i

-

j 2. Average volume of pond effluent diseharged to the celerede
River ever a ten month persed was 1219 gallens per minute..

4

; 3. Ceterade River flew for mine-year period was
<

j a. 6,143,599 erH for mean everage, and
I

b. 1,343,000 GPM for mean of 8-month laws
,

-9'

| 4. Assuming Radiana 226 esosastraties in affluent se 40.0 X 10
; and ustag an effluent fler rate of 1219 OfM, the ineresse
; in Radien 126 eeneantrattens in the river fe11eetas esmplete
| mixing womid bei
,

s. For 9. year mean everage river flew - 0.008 X 10
? mieresurie/ milliliter er 0.0005 X MFC

For 9 p r mesm 4 averses g= neath laws =fb.
9.036 1 10 misresurie/ milliliter er

; 0.009 X MFC

Note: The 11eenees states that the average yearly
j eeneentration of Radium 126 La the tailiass p /m1.
j effluent is met espoeted to esseed 40.0 1 10 pc

!
i 5. Average esmeentrations of Radium 226 la river mater ever a

| tea m th period weres
:

j OFFICE >

$

f SURNAME > -

i

DATE > . . . . . . . .
_ . . . . . ... _ . _ . .
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5. - Contimmed:

Imeetten consentrattene is deresuries/ milliliter I 10'

Ceterade above Deleree 0.8
Dolores above celerede 2.8

'

Colorade below Dolores 0.9
Ceterade at nomb Dridge 0.9
Cetosado 1/4 mile below raill 1.1
Colorade 1/2 mile below mill 1.5
Celerade 1 mile below mill 0.9
Colorade 5 d ies below mill 1.3
Celerede 10 mitee beter mill 1.8
Celerede 20 dies below d11 2.0
colorade 30 miles below mill 0.9
Celstado 20 miles above eenfinemme 3.0
Celerede 1 mile above samfleesee 2.9 -

Gross River above eenfluemos 0.5
colorade below eenfluemos 1.5

The above data indiente that over the tan. month empting period ;
waters in the Dolores, Green and celerede Rivers at potete i

sampled were below Mrc for maat- 216 in unrestrieted areas. I
Further, the inesease in river radium sanoestratimes puedened i
by effluent disehause appears to have been insigstfisant ever |

the ten-month period.

Based en these findiase, it is eenaladed that an authorienties to
esatione diosharging liquid affluente to unrestrieted areas ehem14
he granted with the followies senditions:

1. The off1 ment stream at the point of release to un-
restrieted areas shall be substantially free from
radienstive materiste saatained in euepended eelide
and shall not eestag (a) eensentratione of Radise 226 ,

in assese of 4 I 10 mis p /mi11111ter, everaged '

ever eme-year, and 8 I 10 misresaries/ milliliter
everaged over any thin, "g perted; and (b) esmeen-
tratione of radienstive materiale, other them amaame
226, in eneses of the values listed in Appendix B.
Table 11, 10 CFR 20.

I

OFFICE > .

SURNAME >

DATE > . ~ . . _ . . . . . - . . . - - .
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i * ' 2. The affluent stream shall be sempted continuously,
! or semi-sentimeously at no greater than hourly
i intervals. Effluent samples shall not be sem-
! posited, for perpenes of analysis, ever periode
j of greater than ene month.
1

i 3.' Reeerde of surveys of pond offluente and waters from
the Ceterade River must provide data suffielent for

! estimating the effest of the effluent disehares en
seneentrations of radiemuslides in unrestricted areas.

4. h volume of effluent discharged to unrestricted,

5 areas shall not suceed a flew of 1300 GyN averaged
over a period of one year.

* 5. h blue-green algae which has formed over the sur-
fase of the tailings ponds shall be analysed for
Raditsa 226 consentrations. If the algae is famed
to be eencontrating radius, appropriate steps shall
be taken to prevent its release to unrestricted areas.

* 6. The authorisation shall be for a period of one year.

7. At the and of the authorisation period, a report
shall be made to the Comedesten en the Uranian
Reducties Campany's evaluation of means of reducing
the ceneantrations and quantities of Raditan 226
being disaharged to unrestricted areas.

3. Aesthorisation to continue similar disposal practices
after the one year period should be reevatusted in
light of new data gathered during this period and
any new devoleposats in milling er disposal technology.

* These items are sodifications of the recommendations made by DLR
representatives following their August 9, 1960 visit to the mill,
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