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) SU3 JECT:

%. $
Gentlemen: $ o.*- E'

In accordance wit!t the referenced licenses, Teton-Nedco Joint Ventur k'
herein presents the fourth Quarterly Report for its pilot in-situ uraniuir
mining operation in the Powder River Basin area of Wyoming. This report covers
the operational period from October 1, 1980 through December 31, 1980.

As indicated by the accompanying data, there have been no leach solution excursions
detected during the quarter. In addition, radiation concentrations associated with
the operations have remained at acceptable levels and well below caximum allowable
ccacentrations. We have had minor problems during the quarter with leaks in the
solar evaporation ponds. These problems and the action taken will be detailed
later in this report.

1. Operational Su= mary

1.1 Mining

Mining of the M ore zone is proceeding according to schedule with
quite favorable results. The ground water sweep phase of the N
ore zone restoration test was discontinued on November 7 and the

i ground water chemical stability surveillance phase was begun.

'8'102280 M POOR QU L Y P -L - ,
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During the month of Oc cher, ~-= 3 #ng of the M ore zone.
.

,

continued with no disce--< a pr:blass. Approximately 1,100 t

pounds of U C were ex racted fr : the ore zone with an average3g
recovery grade cen:en: ration :f 50.1 mg/l U 0 . Concentrations !38of dissolved oxygen and bicarb: ate were. increased to evaluate '

the effect upon grade recover; during the month. As expected,
*

when the concentrati:ns of exiian; and lixiviant' increased so

did the recovery. grade of U 0_.
]3

Approximately 1,200 pounds of ~.,0= were, extracted from the M

ore zone during November with a?. average recovery grade concen- ,

tration of 51.8 29/1. r

F

On November 7, the ground watar sweep phase of the N ore zone
' restoration test was discon '-"=' after the' recovery of more
than three million gallons of fluid since June.1,1980. This
phase was discontinued as e---*-- ations of all lixiviant j
parameters approached the res ::s i:n goals that were established '

,

by the Wycning ep art =ent of Inrironmental Qcality or met the
criteria of W5-11 ':3 (f) (Lia and Chapter XIV, Section 2.d. (1)_ <

of the DEQ-L;D regulations. An intial ground water restoration
report has been f : .7= led to the Wv::ing Department of Environmental'
Quality for thehr review in kee;;ng with the requirements of the -

.,

( state and federa'_ licenses. -[

'

r

At this time, the four month ::na-stability surveillance
f- phase was begun with restcrati:n monitor wells being sampled

every four weeks.

During December, we recovered approximately 900 pounds of- i

at a reduced average re::very grade concentration of -i

U)O3.h5mg/lUO. Mining and restoration of the respective
3g ;

ore zones was con::nuing as planned as of December 31, 1980.

1.2 Processing

During the month of October, Te: n-Nedco ccmpleted three i

elutions which resulted in the .:recipitation and drumming of
approximately 1,::: pounds of uranium slurry. The chloride
control circuit was discontinued in October resulting in a
slight increase in :hloride ::::en ration in the wellfield,
but resin bed cal:iting problems have not occurred. '

A low flow electrodialysis uni: was installed to evaluate the
performance and feasibility f this type of unit with respect
to water treatren of a c:::er:ial .:roject. No conclusive data "

was obtained, and a bigger un;; has been ordered for use on a i

trail basis.

( |
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In Noventer, three eluti:na were perfor=ed which resulted in
the precipitati:n and drr ang of approxi.mately 1,300 pounds
of uranium slurry.

5

In Decer er, three e.uti:ns were c =gleted which resulted in
approximately 1,100 pounds Of product being precipitated and
dru==ed. A test using the 1:w pregnant solution to- soak the
uranium leaded resin and ::: pressed air to agitate the resin

has been tried in an at-*- : to increase elution efficiency.
Preliminary results indi: ate a definite increase in elution
efficiency.

All facets of planning f:r a c==ercial operation are progressing
in anticipation cf being ready when the proper licenses and
per=1ts are obtained.

1.3 Well Fields

1.3.1 Well Field F10w 3alance

Flow balance with n the N and M well fields are listed
in Table 1.3.1. Tipure 1 shows the location of the
injection and re::very wells used within the R&D License
area.

The net well field fitw balance for this reporting
period is tabulated below:

N-Zone M-Zone

Injection (gallons) O 8,202,280
Recovery (gallons) 1,388,040 8,459,990
Overrecovery (gall:ns) 1,388,040 257,710
cverrecovery (per:ent) 100% 3.05%

1.4 Waste Generation 'lolu=es

The total volume of liquid waste effluent discharged from the
process plant to the evapcration ponds during this reporting
period is 1,611,343.0 gall:ns. The majority of this water
was produced during gro:nd water restoration.

1.5 Solar Evaporati:n p:nd Laak retection Syste

As required by the refersn=ed licenses, the standpipes of the pend
leak de tection sys =- =-= '-sinc monitored for fluid at least everv.5

two weeks. By the presente Of fluid in the standpipe and the
similarities of chan;:al ::nstituents between the fluid in the
solar pend and the fluid ;. the standpipe, it was confirmed on

( October 31 that we andesi tid a leak in the south solar pend.
A rep rt describin; the ::rrs::ive action taken has been filed with
the NEC and ;I^ :n :ecencer 198C. Although some minor leak*

,
j

areas need repair a: :e ;p,:er levels of the south pond at the j
;

i

I
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present tira, no leaks have.been detected at the present water
levels vi-"* n the ponds as this repair work continues. A final-
report will he sut=itted to the regulatory authorities when the
repair werk is :c plete.

The cha=ical cens:ituents of fluid contained in the solar ponds

are als: ==nitored at least everf two_we.e.ks. Tables 1.5.2 and
1.5.3 list this =enitoring data. Analyses for radionuclides
nor= ally require six weeks to complete. This data-will be
reported to the regulatory authorities during_the quarter'that
it it, received fr== the laboratory. The results from the
previcus quar:ar are listed in Tables 1.5.4 and 1.5.5.

2. Lixiviant Mi: a_i:n control

The migration of lixiviant fluids is controlled by the use of a
pressure gradiert that induces the lixiviant fluids to flow from
areas of high fiuid levels and pressures around injection wells to |

an area of icv fluid level and pressure that surrounds the recovery i

well. With reference to Table 1.3.1, "Well Field Flow", it is evident |

that = ore '' '' 's recovered frem the ore zone than is injected into
the ore zone. F:: this reporting period, the net overrecovery was 3.05%
for the M cre :ene and 100% for the N ore zone in that no fluid was
pu= ped into this 2:ne. The overrecovery rate for the M ore zone appears
to have eld-4-=:ed any proble=s with lixiviant migration.

3. Monitor Well ~41:er A_alysis

The excursi:n scnit:r wells for the Teton-Ned o in-situ uranium mine
were sampled for the full suite of CIQ guideline 4 parameters between
October 6 and Ort:bar 8, 1980. These wells are now sampled early in
the quarter so _ hat all data is available by the reporting time. The
infor=ation fr:o this quarter's water samples is listed in Appendix A.

!,

As recuirec rv tre re:erenced licenses, these sa:e monitor wells are'

also sampled ever7 rwo weeks for: Conductivity, Chloride, Sulfate, ;

Uranium, Sediu: and Alkalinity. The infor=ation from these samples
'

i

is listed in Appendix 3. With respect to the information presented,
there is no ' ; := indicate an ex ursion of lixiviant solution during
the reporting pericd.

4. Hydrological Mcnitoring of Water Wells |
l
,

The potentiere- '- 'evels of all monitor wells within the monitor
well rings have been seasured as required by the referenced Licenses.
The results ef the scnitoring of these wells during this reporting

period are listed in Appendix 0. Barometric pressure for the
monitoring peri:ds is also listed in Appendix C. Net well field flow
rates for the =enit: ring peri:ds are listed in Table 1.3.1.

5. Radiatien Esfary[
s

The radiol g;:al renatoring pr: gram is being performed as outlined in
the Invir:n= ental Esport and Stipulation 30 of the URO License.
Sa=pling points are those ind: ated in Figure !!! 2.1.02 of the
Environ = ental Ee;cr: a::d the Fasearch and Oevelopment License Application.

. . _ _ _ - _ _ . . - _- - . _ _ _ _ _ _.. _ . _ . . _ . - . . . .
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( Beta and Gama radiation was nonitored once this quarter on October
17, 1981. The highest gross Heta and Gamma concentration was 0.207
mrem /hr near the N ore zone cuno filters. The lowest concentration.
was 0.047 mrem /hr at the base of the precipitation tank. The average
in-plant concentration was 0.087 mrem /hr.

Swipe sampling to detect resevable surf ace contamination by Alpha
emitting particles in the plant area was performed on a monthly basis.
The average concentration for the process building durfag this reporting i

'

period was 20.80 dpm/100cm2 near. the in ection pumps in October. The
lowest concentration was 0.42 dpm/100cm at the base of the low pregnant
solution' tank in December.

iAlpha radiation concentrations were also monitored every month with an
average in-plant concentration of 0.06 working levels. The concen-
trations ranged from a low of 0.002 working levels at the base of the
ion exchange columns to a high of 0.17 working levels at the base of
the recovery surge tank.

i

Radon gas concentrations are monitored on a monthly schedule with an
average concentration for this reporting period of 1.4 x 10-8 uCi/cl.
Concentrations ranged from a low of 2.78 0.23 x 10-9 uCi/ml near
the injection pumps to a high of 8.6 I 0.13 x 10-8 uCi/ml below the j

sump grate. This is an area that has almost no personnel occupancy |
time.

( Thermoluminescence dosimetry badges have been issued to all personnel
and are read on a quarterly basis. The results from the third quarterly
analyses have shown that all plant personnel have received radiation |
exposures well below the maxi::n:m allowable concentrations. Area monitor !

badges, which are also read every quarter, have shown results that are |

consistent with N.R.C.'s ALARA policy.

Urine analyses for uranium contamination of the plant personnel have
been performed on a monthly schedule. Some anomolous results have
appeared but were not substantiated by additional samples. There is
no evidence of any discernable anemolous concentrations of uraniu?.
in these samples.

All other aspects of the radiation monitoring program are proceeding
|

I

| well with no cause for concern about radiation exposure.
i

Sincerely,

TETON EXPLORATION DRILLING, INC.

| g %h Report Reviewed: ;d., [
Paul R. Hildenbrand

Steven N. Rieger r ject Manager
Environmental Coordinator

b /Report Reviewed:

(
Daniel M. Herlihy
Geohydrologist U |

|

.. - . . -
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TA3LE 1.3.1
'4E ; FIEL3 FIrw-

DATE GALLc:!s pER DAY

4-1 | M-R *?-3LEED :1-1 N-R N-BLEEOOCT.

1 | |

2 | | |
~

3 | | | |

| | |4

| | | |5

'49.0,550|504.90a!14,350 0 194.840 194,8406

| | | |7

| |8

| | | |9

| | | | | |10

| | | | |11

12 | | |

| |( n
1.; 703,440! 670,210 | 33,230 0 268,630) 268,S60 |

15 | I |
' '

ic 1 I |

17 f |

13 | f

| f I19

| 437,300) 431,810 } 25,990 O 213,440 213,440'

20

21 i i !

22 ! I I | | !

n| |

2.: | i i

:s| | | |
i I i26

,

1 284.820!284,320I I|627.910593.490 I27 34.420 o

2s ! I | | |

! ! ! l29

( 3c I ! i ! l
,

L ! l !
!

'
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TABLE 1.3.1 I

Continued( WELL FIELD FI4W

DATE CALLC!!S PER DAY

NOV. M-1 M-R |1-BLEED N-1 N-R N-BLEED

1 |
~

I i
-

2 ,

3 636,160 605,820 | 30,340 0 297,280 | 297,280

4 | I

5 | ! |

6 | |

| f7

8 | |

| | |9

10 |631,800613,800. 18,590 | 0 128,980 128,980

| | |1!

12 | | | | |

I | | |( 13

| | | || 1 -1

15 | |

|16

17 661.230 645.540 15,690 |

18

19
~

i i20

21 l

|22

23 ! I

2.; |685,580 677,640 7,940

2s| |

:s I I | |

2- i ! I

:s! l |

: <, I I I J

( :- 1 I I I

I L i I |
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TABLE 1.3.1
Continued

. ( WELL FIELJ Fww

'

DA"'S GALLotts pga ony

DEC. M-1 M-R M-BLEED 13 - l ' N-R 'n-BLEED
_

!677R?1!662.3701 15.451

2 I I ;
i;

3 e

|'4 .

, ,

5 |

6 | '| |

7 '| | f
} I

g 665,009 635,940 29,069 |.

9 | |

10 |
ui

^

12 i
13 |[

| | | !14

15 .670,640|652,930' 17,710 |

16 |

17
''

13

|19
i

'o i |
.

1

+

|'

677,960|660,110 17,87022

23 |
'

2: I .

.- >

25 | l

i
26 ' J

27 | | ;.

| |23

| 679,800' 658,650 | 21.15029 ,

20 I | | !'(
! I i !

.-.- . - . . . . - . - . . . - - . - . - _ . . - . _ . . . _ .-..... - .. - . .
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TABLE 1.5.2 |
'

i
-

. NORTH SOLAR EVAPORATION POND '

~

I

CHEMICAL CONSTITIUENTS
,

1

f..
.!

I
i !

- ;

| 7o .,4.go : io.y7.go io.3,.go 11 2.1.co; 12. 3.go |,12.iweo }Datc /2 .a 9.go,,

| AQ || 42
!Calcium

/c8 Ga 30 l 37 34 :(ppm) i

Chloride I !
| lefo 6

!

(ppm) /560 506 //00 6,05 | 590 i (.,4 0 !'

Alkinitv l |
' '

(as ppm'CaC0d Geo 5/4 5 ?c, 54o i 500 540 6d0 !'
|/56/ (o(oO |I

!Sodium
i /WO 948 (oa 0 i //A / 770(opm) ,

Sulfate !
(opm) 390 3&B 336 359 868 325!~

4 I- i i
, '

.

s e len 2.um
(opm) | 0.40G | O.093 C. 2/ c.fytjt C./5p O.//o5 O. 10 3 i

i '

.

I !
'

&(o.cos!! o.Cc8o, C/6 (0005 Lcos (.605 .007
Arsenic

( (ppm)

TotalDissolvedI i I I
i' /6 73 4645 I Go49 ; c705M , 6 070 ; acto i! solids (acm) ';' 38 9 6>

'

Radium ! ! ; I '

l .G i 73 6 // 408 8 19 21 6 ! !R f t(aci/11 !/B./

| Gross i ho.t.ysis for Mase.
Aloha i 99 #3 3632 D// G75 /o 3853 of / noe dem o /,e e g

'

,

Gross | | |
" ' ' " ' ' ' ' ' '

/ 1 fse:a ,,40 8 f/3 i 683 1;4 e277 // 4c8 // !
.

1, I 1

, , , . ,

! 'Jranium li /o. I i

'
.

| 9./ lo. 5 | 5.9 | /o 3 | I,. 3-

(cam)

(

f
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TABLE 1.5.3

. SOUTH SO?.AR F/APORATION POND
. . .

CHEMICAL CONSTIO 'JE;TS

(

)

DJte ,10-14-8 0 IC :t-eG lo 3/ EC ' //-21-80 /A-3 eo /216 20 /A-2 4-20

|Caleium
(opm) 4to d6 44 O7 33*

'

Chloride
(oem) /c6 /07 //O Wo 450

Alkinitv
4/go %roo(as ppm CaCoC #Ba 500 g/c,

-
t

,

_.

Sodium U | d.

(pom) 342 /0C0 3/ ! VGO 800 9 i c
b'

Sulfate
(ppm) Ja6 Ja0 - R99 3/9 I T

.- u

Selenium L
~

(ppm) 0.006 /78 0.4's 0./37 0,/V9 s ;
e

. -( Arsenic .0
(oem) (O.CC.'$ , O/O .O /0 5 (0.003 (0, OC5 ')

-
s ,

3Total Dissolved' .

'
Solids (ppm) ///oO ///o S //5? /590 //oJ5

bRadium C
(oct/1) /88 * 8 OYA~ 0 |39~l;1311 5 Ana sus. .

nc
Gross complete
Aloha e2/3 19 2375 /s2 /S3 #5 s9s!8 of #4/sI

I ! "
Gross
Beta 757 I /6 ! M83k' /80''7 277 I9
Uranium ! |

(pom) 0.8 J' O I O*/ 4, 9 |
, - -

(
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TABLE 1.5.4*

i

NORTH SOLAR EVAPORATION' POND
i

CHEMICAL CONSTITIUENTS

C
I
; Date 7-6-80 1-33 60 8 -1 - 6o 6 '1L - 60 9-3-60 916 60 9-a9-60

) Radium f 8417 I9 2o 2.! S EG ! to 16 515 16 51 15 G4 5 3.87 9 3.41 . npei/L'

| Gross
I ^E'* 4858!-554 4101:418 5618 5% 523315T1,4700f aco .: %~$ 46'l 52.o714 033

'
I

7 ! 214 11 GI I 15'2.
| Gross 151'2.! a32 1582. Inb a9?o1 301 WC8 352.I 18o0 200 323t

Beta

.

TABLE 1.5.5

SOUTH SOLAR EVAPORATION POND

CHEMICAL CONSTITIUENTS

(
Date *) B-Bo 1-;.3 80 S1-So 6-D ED 4-3 66 4IG-80 Q-19 80

i

'7.55 O.10 |8,3 l.L l89- I 5 351.s!/J,; y,9.41rs.1U tRadium 1.
3.65 0.17n-3A

i 125 goa3 c41t tilo IM 00 005tAlpha goqet 197 1619112 4 1%3 iq5 IBGL

T t t45 358 4oI1 ,8 10n%3 105d44 go7 82. lo60 40 497LBeta 553

(

._ . _ . _
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TETON-NEDC0 MONITOR
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WATER QL'ALITY' '
4th Quater Report 1980

,

(Chanical units in og/L e < cept as noted)

, Wall : tame ! 570 | 304 | 309 ! 313 | 319 | 320
i:nts 5emo1cd IO '1 80 |0 ')-80 IO-8-Bo Ib-to eO ro-T Bo IO-6 20
.'.kalinity oc as !s :M 192 19 2 IBo /62 /56 /92.

,

,1! ' nits) 7, 3 7. 3 8.o 1. 5 7. 3 74' '

+

I
.

: . .-ius tivity ' ucho s /cn ', 'l o o 89 5 7so 115 (o85 fo,C o i

i | :
. . nia (:P. : as ':) A.) D AJ O

~

WD I MD AJD ! MO '
I i

. T t a l ' 0 ; /';'m f as ':1 f.op3 .to2 o.r i tJD . MD No '

,icuroonate 'IC O , ) 1.34 a3u aao 19 8 190 19 8 i:

Cart nato (237) -c e .o e e. e- - r

I: . :. .:n (Ca' 11 4 J31 100 90 se er.

J..;; ride (C1' I, 4 18 c./. 3 4-

1c r- . (B) <.ocL (.co t (. col (. cot (. col < .co l _
'

*'luoride ( 1- ) .se .55 . fo'7 .45 .44 .%

v. nnesium " 7) 43 a -[ M Q8 a ti ag }
tsssium G 9.3 9. 4 8. A 9.6 4. J 6 . 'T

:: .: : am (::a ) 33 3 11 42 3'7 35 $6

.. . f r. t o (30, I 34 | 359 4 47 atti a 53 <.2 5 0 I
e *

.: -inum (Al | 4 05 ! (.05 . 5'7 (.05 .13 < .c5.
f{

....c ( A.C <.cc5 ! ( . C05 < . 005 (.005 <.cc5 < . cc.5 '
'

_. r i :m (Sc' <.i
l -(. / .(.1 (.I (,i .[ I.

::"miur (Cd :- (.cl ( . 01 (.Ol < 01 <.ol <.01 !

Chromium (Cr' (.o5 ! (.05 (.05 (.o 5 ; (.0 5 4 . 0 E. ! '

: oner (Cu) (.0 5 | ( .06 (.05 (.05 <.oS < .0 5 | -

i '

! : en ( -'e i 1._4p| .o2 '7.00 .83 .75 fo3

| .nd (?b) <.05' ( .05 ( .05 ' < .c 5 (.os 4.05
|

" pneca " . , , 0 5) ' (.05i . cea .olo . CN .0 ta '
'arrurv M!: 5 ( . 2 5 I < . 2. 5 4 . 2. s 4.15 (. 2 5 <.25 !+
.

.

i
I I.::1 c'eienum ( * to ) < .o s ' (. 05 ( . 0_5 (.10 (.05 4.05
1

.ickel ( !i) < .o 5 ( .0 5 (.05 (.05 < .0 5 ( ., o s "

1.6[Qd2p.L 2 5 '- 3 1821.0 31I il 3.81 1l'..; := 226 'ra! :Ci/1 1.9:

l< .005 < .cos . ( .cO S I' (.d05 4.00 5i.- .enium f. < . 00 5
I ,L R.2 ! J.0 |l.I 10.'7 f f, !.2 2.0 0.Cf-T"criu- 230 ' T h ', is' : /1 | 1.0 0,6 0.l1
C

1 !
-..; , I '. - <,1 (.) ! .90 (.! (.I (.)

'
,

<.lo!<.te_ (./c|(.to_

! <.os. (.es_i(.os (.icI(.o.5!(.05!<.Os
(.io

',
_ _c n: . m r

- mn!

i_s e 9 ns2' ul_Lsuo ! sue ! sse:

. - -_
.

-

i i i!
-.

|

|

1
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WATER QUALITY. ,

4th Quater h port 1980-
(Chemical units in mg/L e-(cept as noted)

%' ell : lame i;M1 I 305 | 575 ! 576 | mil | MM2

| 0 -<ag0 l 10 -6 80 ' t o -s, eo
s '

s

1 Ic .u . so pc.s go 'care Samv1ed oc-6.ec

.. : '.initv Op- 'i s -' 3CM l'79 . ISS | /58 /8A /84 /80 |

! f . ci
'

' nits) ! 7.p T.A l.5 l.7 75 1...

'
20r 20tivity (umho s/ cm) 7CO q q cs SOS 490 SCO t4 Q O
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Bi-Weekly Water Quality
4th Quarter Report 1980
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31-Weekly Water Quality'' ' ,

4th Quarter Report 1980 ;
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Bi-Weekly '.later Quality

4th Quarter Report 1980
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Bi-Weekly Water Quality

4th Quarter Report 1980
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APPENDIX C
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Weekly Water Levels
, , ,

4th Quarter Repor:
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Weekly Water Levels' e ..

4th' Quarter Report
.
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Weekly Water Levels
*

4th Quarter Report. ..
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Weekly Water Levels
, , . ,

4th Quarter Report .
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- ~ Weekly Water Levels~

. . .
4th Quarter Report.
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Weekly Water Levels
4th-Quarter Report*

' ' .
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Weekly Water Levels
4th Quarter _2eport. ..

.
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BAROMETRIC PRESSURE TRENDS

4' Pressure Pressure Pressure
k Day of for Month for Month for Month

Month of October of November of December

il
1 !! 29.90

2 l 29.75
,

j 3 il 30.09 _

| 4 || 30.12

! 5 il |

6 || 30.18
7 !| 30.12

29.918 || |

9 ;j | |

10 ;j 29.80 |

11 ij 29.89 |

I 12 ': | |

13 || 29.78
.

14 -| |

15 .i 29.53 30.03
,

I. 16 |"

! 17 30.02 |;,

18 il | |

19 0 !

20 il 30.03 |
-

21 || 29.92
22 !! 29.80 29.93

23 ;; |

24 29.96 |

25 il |
___

26 i!

27 ||

28 || 30.20 |

29 || 30.12 |
, _ _30.10
{ 30 | |

|
31 |

<-

k (Pressures were taken at 12:00 noon) , ,: .,,. .,., 0s

._ _.


