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July 9, 1980

Uranium Recovery Licensing Branch
Division of Waste Manage. ment
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

and

Land Quality Division
Deparrrent of Environmental Quality
401 West Nineteenth Street
Cheyenne, Wyoming 82001

RE: Source Material License SUA-1373
Docket Number 040-8778

and

Research and Development License 2RD

Subject: Quarterly Report

Gentlemen:

In accordance with the reference Licenses, Teton
Nedco Joint Venture Partners herewith present the
Second Quarterly Report for its pilot in-situ
uranium mining operation in the Powder River Basin
area of Wyoming. This Report covers the period
from April 1, 1980 through June 30, 1980.

All available information indicates that there have
been no leach solution excursions and that radiation
levels associated with the operations are within .

safe ranges and below maximum allowable concentrations.

1. Operational Summary

1.1 Mining

Teton-Nedco is in the second quarter of its
research and development phase of in-situ
uranium mining. The operation is proceeding
according to schedule with no discernable [VCnD)(
problems.
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Hydrogen Peroxide injection was terminated to
the "M" ore zone on April 14, to evaluate grade
response to reduced oxidant concentrations. As
expected, uranium recovery soon began a steady
decline. Hydrogen Peroxide was re-initiated on
April 22.

A series of tests to evaluate the grade response
to operation of triangular three spot patterns in
the "N" ore zone was conducted from May 15 through
May 30. The uranium recovery grade was enhanced,
however, further study of this type of mining
pattern needs to be conducted.

A short duration soak test was conducted from May 4
through May 8 on the "N" ore cone. During this
period, no fluid was injected or recovered from
this zone. At the termination of this test, the
uranium recovery grade was enhanced.

A short duration soak test was conducted on the
"M" ore zone from June 8 through June 11. At this
time, the uranium recovery grade increased then
declined.

On Juna 1, 1990, the first phase of restoration
was initiated on the N' ore zone. The purpose of
this phase of restoration is to terminate the
oxidation process, remove leached uranium and
trace elements, and dilute existing ground water
by bleeding in surrounding zone water. This phase
of restoration was still continuing as of June 30,
1980.

1.2 Processing

In April, Teton-Nedco initiated downflowing of
the Ion Exchange columns and recycling of the
low pregnant solution to greatly enhance the
efficiency of the elution cycle. During April,
the Ion Exchange columns were eluted six times
which resulted in the precipitation and drumming
of approximately 2900 pounds of uranium oxide.

Three elutions were performed during the month
of May, resulting in approximately 1500 pounds
of uranium oxide that was precipitated and drum-
med.

In June, the Ion Exchange columns were eluted
twice, which resulted in the precipitation and

|
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; drumming of approximately 1100 pounds of
uranium oxide.

In early June, Teton-Medco was approaching (

the on-site limit of uranium oxide as dictated
by the referenced license. An agreement was i

consummated with the United Nuclear Corporation
Mill at Churchrock, New Mexico for the purchase ,

of our product. 34 drums containing approximately
4800 pounds of uranium oxide were shipped via
Garrett Freightlines, Inc. to Chruchrock, New'

Mexico, on June 6, 1980.

1.3 Wellfields

1.3.1 Wellfield Flow Balance
.

Flow balance within the N and M wellfields
are listed on the following pages. Figure ;

1 shows the location of all wells within
the R and D License area. The net wellfield ,

flow balance for the period covered by this
report is tabulated below:

,

N-Zone M-Zone'

Injection (gallons) 4475189 4490986
Recovery (gallons) 4655357 4501013
over-Recovery (gallons) 180168 30027
Over-Recovery (percent) 3.87% 1.97%

1.3.2 'New Wellfield Patterns

The first wells of an additional five-spot
pattern are being installed in the M and
N wellfield areas. The drilling program

.

ibegaa on May 19, 1980, and as of June 30,
was still in progress.

1.4 Waste Generation Volumes

. .The total volume of liquid waste effluent dis-'

charged from the process plant to the evaporation
ponds during the reporting period is tabulated
below:

Date Volume (gallons)

4-1 thru 4-25-80 72693
4-26 thru 5-25-80 107849
5-26 thru 6-30-80 122272

,
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1.5 Solar Evaporation Pond Leak Detection System

As required by the referenced License, the
standpipes of the pond leak detection system
are being monitored for fluid every two weeks.
These standpipes have shown nothing to indicate
a leak in the liner of either solar evaporation
pond.

The chemical constituents of fluid contained in
the solar ponds are also monitored every two
weeks. Table 1.5.2 and 1.5.3 list this monitoring
data. Analyses for radionuclides normally requires
six weeks to conduct. These values are reported
to the regulatory authorities during the quarter
that they are received from the laboratory.

2. Lixiviant Migration Control

Lixiviant migration is controlled by the use of a
pressure gradient causing the lixiviant fluid to
flow from areas cf high fluid levels around the
injection wells to an area of low fluid leved at
the recovery well. With reference to Table 1.3.1
Daily Wellfield Flow, it is evident that more fluid
is recovered from the ore zone than is injected into
the ore zone. The overrecovery is 3.37% for the.Nf

ore zone and 1.971 for the M ore zone. These over-*

recovery rates appear to alleviate any problems with
lixiviant migration.

3. Monitor Well Water Analysis

Teton-Nedco monitor wells were sampled for the full
suite of chemical parameters between May 13 and May 15,
1980. Due to the time involved in analyzing Radium-226,
this information is not yet available for this sampling
period. Radium-226 analyses for premining water quality
are listed in Appendix A. The information from May 13
to May 15, 1980 sampling period is listed in Appendix B.

-These wells are also sampled every two weeks for: Con-
ductivity, Chloride, Sulf ate, Uranium, Sodium and
Alkalinity. The information from these samples are
listed in Appendix C. No excursions of the leach
solution occurred during this reporting period.

.4. Hydrological Monitoring of Water Wells

The potentiometric levels of all monitor wells within
the monitor well rings have been measured as required
by the referenced Licenses. 'The results of the mon-

X- itoring during this reporting period are listed in
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Appendix D. Barometric pressures during the non-
itoring periods are listed in Appendix E. Net
wellfield flow rates during the monitoring periods
are listed in Table 1.3.1.

5. Radiation Safety

The radiological monitoring program is being performed
as outlined in the Environmental Report and Stipulation
30 of the NRC License. Sampling points are those in-
dicated in Figure III. 2.1.01 of the Environmental
Report and the Research and Development License
Application.

Beta and Gamma radiation was monitored once this
quarter on April 2, 1980. The highest gross beta
and gamma concentration was 0.430 mrom/hr near the
N ore zone cuno filters. The lowest concentration
was 0.058 mrem /hr. at the base of the precipitation
tank. The non-processing area had concentrations
no higher than 0.041 mrom/hr. with an overall average
concentration of 0.133 mram/hr.

Alpha radiation was monitored monthly with an average
in-plant concentration of 0.043 working levels. The

'

concentrations ranged from a low of 0.0013 working
levels at the base of Ion Exchange columns to a high
of 0.35 working levels in the effluent sump.

Radon is also monitored monthly with average concen-
trations of 3.34: 0.101 pci/1. Concentrations ranged
from a low of 0.75 0.075 pei/l at the base of the
chemical make-up tank to a high of 11.20 0.116 pci/l
at the base of the eluant make-up tank.

Thermoluminescence dosimetry badges have been issued
to all personnel. These badges are analyzed on a
quarterly basis. The results from the first quarterly
analysis have shown that all plant personned have'
received radiation exposures well below maximum allow-

'

able concentrations.

Urine analysis for uranium concentrations in the plant
personnel were conducted once per month. These results
have also shown concentrations to be well below any
level of concern.

The Radiation Safety Officer has written a radiation
safety test to comply with stipulation 30 of the NRC
License. All plant personnel have taken this test.

|
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Those that had unacceptable results, discussed the
test with the Radiation Safety Officer and then
retook the test. The final results indicate that
all plant personnel are reasonabley knowledgeable
about the potential hazards of radiation and the .

procedures for protection from these hazards. .

@

Sincerely, --

"A -

Steven N. Rieger
Environmental Coordinator
UNC TETON EXPLORATION DRILLING, INC.

SNR:pjw
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1.5.2 ::0RTH SOLA2 I:VIsPORATIO2: PC::D
CH .. . y C, , n0,.,.c:T r m. e : .... ,cta s- m . . .o

Data
,.

,i ->

; Parameter 4. . .:e
' -:-a ''. :-a.'' -.n s . u -cb ' -r 00_-

..

|, . Calcium '

(ppm) J,- 1. a. .
t, a. a - w x_ r. j.2 i -

~
i _

i Chloride
*

(com)''

2 , r., n . :- r. - s. n : < .n '.' '1 C \ _.x-~ y.-,

Alkinity,
~

(as aca-CACO 3); c, b _. i .s. . - .~ y,% t\S
-- .

.
'

A

} I

-

I Sodium
! (-"i na

1f , ,,o . - , - - ,,.m- < , . -
! , e- _ .r _

o . . - - , - ,..

! Sulfate
(P?m) ce . , ,-

. ~ , -. ; , e -s
- ,, ,. c ..u_ .. 2 .

Selenium
( ~'' ~~ )

|' . m $.
' ^

'-!_ . Cc6 ?,:_
,

~,-9 C ,' '-,
.

f
Arsen :..c

(opm)*

~

. C O'l . CD . ,cc _c( .os . c\.\ 2 Cih
_

Total Dissolved
' Solids- (com)

blO M r.~. 6. ", - h EOs S ?QO 7- O ts f, 6 bv
_

''

Radium
EU ' *

,.y. 1 2 3 tat y
i

s e

. Gross
Aloha:~ >. o.o

.

1

Gross
Beta

-: - ) i 31

.e

, - , , .. ~
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1.5.2 NORTH SOLAR EVAPORATION POND
i

CHZMICAL CONSTITUENTS
1

4

,
Date -

-

'
1

Parameter
_

Calcium
(com) t\ . ,d~~

.

| Chloride
(ppm)-

-

Alkinity
(as ppm CACO )3

<

Sodium
(ansr

' "'

a n '? 9
_

Sulfate t

(ppm)
-.

< ,

Selenium
(ppm)

n. wq

Arsenic
(ppm)

L .yq
_

Total Dissolved
Solids (ppm)

.

Radium
(pci/1)*

.

'

Gross-
Alpha

.

-Gross |

Beta i

|
|

<

|

|
|
|

*

\- i

i

|

|
t ;
.

mm

? 7
- r -pc- 4-3ge T - m ~ y ----*-4--- --t y -T-- 7 g T
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1.5.3 SCGTH SOLAR EVAPORATION PC:iD

CHEMICAL CONSTITUENTS

Date

.) Parameter ~

, , , , ..w . . :.' r . v. or r.fo.?o_i : .i. ,-
.

Ca1cium
(ppm)

9 i_ d d
.j Chleride

(ppm) *

:_ e. . s ,3, .
'

!

Alkinity
(as ppm CACO 3

_ _- . ; ::.s-~
_ s ,-

.
-

i i
| Sodium !

! (pom I
! 1 .m 30.'s _

i,., y -*,ss s ,

Sulfate
-(oom)--

.g, i.: is .-= !
'

.

Selenium
(com)--

i_ --, -m . . , ,c5 .p g

Arsenic
(ppm)

,~- .n~~ . cm 1 me. . co ; _

Total Dissolved
Solids (ppm)

; ain ': 2 y an '4 : 2.S "x;t.

Radium
(pci/1)

mu w q u .i on to . eu .- e is. 9 31
s .

Gross
Alpha

.m : . n ,

~ Gross
Beta _ .

.a u : ,,\.

Footnote: The sample collected on 3/6/80 was collected
directly from the effluent discharge pipe.
All otner samples were collected from the
solar evaporation pond.

.
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1.5.3 SOUTH SOLAR EVAPORATION POND

CHEMICAL CONSTITUENTS
-

.

>

j

Date
.

I

Parameter 5.:,..gg . .+ m 4.; :T -

-

Calcium
(ppm)

, . u' ,
~, .

.

"

Chloride
(c;m)

--
, . , , . ,

, _

Alkinity
(as com CACO 3)

| ,.or i: ---

_

I Sodium
I (ons-

; [ go . 1 -

,
-

_

i
Sul: ate

j(on=) !- .-
.- ,,. , ,

w-+

Selenium
(com)

; ,cq 4 c-2-

.

,

) Arsenic
I (ppm)

cce, L n, ',~5 r. -

J
_

'1

! Total Dissolvoc
1 solids (oem)-- -,.

.1 -J
. .

-_
'., - ~.

f
,

Radium
(pgi/l)

, .

-Gross
Alpha

Gross
Beta

r

e
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4 APPENDIX A
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.

Premining Water Analysis

Radium Concentrations
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Teton Nedco Monitor Nells

Biweekly Analysis
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