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In accordance with the referenced licenses, Teton-Nedco Joint Ventur .\ﬁfqgﬁq

herein presents the fourth Quarterly Report for its pilot in-situ urani

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 maximum allowable
concentrations. 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 Summary

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
ground water chemical stability surveillance phase was begun.
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During the month 27 Octc:er, =2 =ining of the M ore zone
continued with no discerraz’e zrotlams. Approximately 1,100
pounds of U_.C_ wers sxtracned Ircsz the ore zone with ar average
recovery qrgde aonzantratior sf §2.3 a/i 3308. Concentrations

of dissolved oxycen and bicarz:i-ats were increased to evaluate
the effect upon grzle recover 32uring the month. As expected,
when the concentrazicns of CV‘;lni and lixiviant increased so
did the recovery grade cof C e

-
-

- -

Approximately 1,2C0 pounds =Z U,0. were extracted from the M
ore zone during November wit:h a1l iv&rage recovery grade concen-
tration of 51.8 =g/1.

On November 7, trhe ground watsr sw2ep phase of the N ore zone
restoration test was discontin.sd after the recovery of more

than three millicn sallcns of £1u:3 since June 1, 1980. This
phase was discontirnued as csrncaznzraticns of all lixiviant
parameters approachad the resz:rztiin goals that were established
by the Wyoming Zerartment ¢f Inrircrmental Quality or met the
criteria of WS~11l-173 {#f) (ii: a=Z Zhapter XIV, Section 2.4.(1)
of the DEQ-LZD reg.laticns., A= intial ground water restoration
report nas been fors @ td Trg wyc=ing Department of Environmental
Quality far their review in xee:z.n7 with the requirements of the
state and federa. licenses.

=& stability surveillance

At this tinme, the four sont:
~4ith restorszi:in —onitor wells being sampled

phase was begu:
every four weeks.

(2 2}

During December, we recoverad izproximately 900 pounds of
at a reducec average reccvars grade concentration of
3?.85 mg/1l U3Oa Mining and ristoration of the respective

ore zones was Coni.niing as t.inned as of December 31, 1980.
Processing

Puring the month 2I lctober, Tazcn-li2dco completed three
elutions which res.lted in :zie zrecipitation and drumming of
approxxmate¢y 1,227 pounds cf “ranium slurry. The chloride
control circuit was _xsc-n inied in Octcber resulting in a
slight increase in cihloride zzzzenzration in the wellfield,
but resin bed cal:_ting protzlezs nave not occurred.

uni: was installed to evaluate th
this type of unit with respect
sial zroject. No conclusive data
< 225 been ordered for use on a
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to water treatr-ent oF
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1.3

In November, three el.titr s were performcd wihich resulted in
the precipitasion and dro=iny of azroximately 1,300 pounds
of uranium slurm

In Decercer, tinree 2..3i:75 were completed which resulted in
approxxmatel; 1,120 sounis 2% product being crecipitated and
drummed. A test using tihz low pregnant solution to socak the
uranium lcaded resin and co=sressed air to agitate the resin
has been tried in an atta=zt %0 increase elution efficiency.
Preliminary results indicatze 2 definite increase in elution

efficiency.

All facets of planaing f:
in anticipation cf being
permits are obtairnead.

22ly when tha proper licenses and

wWell Fields
1.3.1 Well Field Flow Sa_a=cs

Flow balarce with.r =22 N and ! well fields are listed
in Table 1.3.1. Tizira 1 shows the location of the
injection ang rec:

area.

The net well ZielZ Zlsw balance for this reporting
period is tabulaczss telow:

N-Zone M-Zone
Injecticn (gallons) (o} 8,202,280
Recovery (gallons, 1,388,040 8,459,990
Overrecovery (gal.zns) 1,388,040 287,710
Overrecovery (cerce=t) 100% 3.05%

Waste Generation Tolmes

The total voluxe 2F liczuii waste effluent discharged from the
process plant to the evazcration ponds during this reporting
period is 1, .-,343.? gall:zns. The majority of this water
was produced during srouri water restoration.

Solar Evaporaticn Pond leax Zetection System

As recuired by the rafar:-:2d licenses, the standpipes of the pond
leak detection syster ar: zeing monitored for fluid at least every
tWO weeks. 3By thsg sresence =2 fluid in the standpipe and the
similarities of chamical :c:ornstituents between the fluid in the
solar pond ard the fluii .» <he standripe, it was confirmed on
October 31 that we 1nlezi -32 a leak in the south solar pond.

A Yeport 2esCrililr: the :irrastive action taken has been filed wit
the MRC and DE7 on Zecesczr 4, 198C. Althouch some minor leak
areas need repalr at T.u& .rzar levels of the south pond at the

r 2 commercial operation are progressing

v2ry wells used within the R&D License

-
.
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present =ize, no lszaks have been detected at the present water
levels wizain the ponds as this repair work continues. A final
reporz will ze submitted o the regulatory authorities when the
repair wcrk is somplete.,

The cheziza. c-castituents of fluid containeld in the solar ponds
are a.s: =onitored at l2:st every two weeks. Tables 1.5.2 and
1.5.3 list zhnis sonitoring data. Analyses for radionuclides
normal s recuire six weeks to complete. This data-will be
repor=ei %5 the regulatory autkorities during the gquarter that
it ir, received from the laboratory. The results from the
previcts Tuarter are listed in Tables 1.5.4 and 1.5.5.

2. Llixiviant Migzation Control

The migraticz of lixiviant fluids is controlled by the use of a
pressure gradiest tzat induces the lixiviant fluids to flow from

areas of higz Zlaid lsvels and pressures around injection wells to

an area of low Zluil level and pressure that surrounds the recovery
well. With rsifsrence to Table 1.3.1, "Well Field Flow", it is evident
that more £1.i2 is resovered frcm the ore 20ne than is injected into

the ore zone. Iaor this reporting period, the net overrecovery was 3.05%
for the M ozxe zcze and 1008 for the ¥ ore zone in that no fluid was
pumped into =-is 2cné. The overrecovery rate for the M ore zone appears
to have elizizated any croblems with lixiviant migration.

3. Monitor Well Wazer analysis

The excursizn nizsr wells for the Teton-MNedco in-situ uranium mine
were samplei fzr tne full suite of DEQ guideline 4 parameters between
October 6 ari Cctczer 8, 1980. These wells are now sampled early in
the guarter so that all data is available by the reporting time. The
information frzm this quarter's water samples is listed in Appendix A.

As required zv the referenced licenses, these saxme monitor wells are
also samples svery two weeks for: Conductivity, Chloride, Sulfate,
Uranium, Scéi'= and 2lkalinity. The information from these samples
is listed in azzendix B. Wwith respect to the information presented,
there is nothins ¢c indicate an sxcursion of lixiviant solution during
the reporti=s .

h

4. Hydrologica. Ycnizoring of Watar Wells

The potentic=e=ric levels of all monitor wells within the monitor

well "ng v besen measured as recuired by the referenced Licenses.
The resul Z «=e monitoring of these wells during this reporting

x stac Barometric pressure for the

zed in Appendix C. Net well field flow

monitoring seriods is sc lis
rates for the moritoving verisds are listed in Table 1.3.1.

5., PRadiation £2ls:=
- 2 1omimg” wmeus & g - - 4o - - - - - 13 ]
*he radiolsgiza. Scrnitoring prtsram is Deing periormed as outlined in
the =2 ne » : License.
A = :
3 2:.1.92 of the
5 License application,
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Beta and Gamma radiation was monitored once this quarter on October
17, 1981. The highest gross Beta 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 rem .:%le surface contamination by Alpha
emitting particles in the plant area was performed on a monthly basis.
The average concentration for the process building during this reporting
period was 20.80 dpm/lOOcm2 near the injection pumps in October. The
lowest concentration was 0.42 dpm/100cmé at the base of the low pregnant
solution tank in December.

Alpha 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 cf
the recovery surge tank.

Radon gas concentrations are monitored on a monthly schedule with an
average concentration for this reporting period of 1.4 x 10=8 uCi/ml.
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 ¥ 0.13 x 10”8 uCi/ml below the
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 maximum 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 persomnel have
been performed on a monthly schedule. Some anomolous results have
appeared but were not substantiated by additional samples. There i3
no evidence of any discernable anomolous concentratioms =t uraniun

in these samples.

All other aspects of the radiation monitoring program are proceeding
well with no cause for concern about radiation exposure.

Sincerely,
TETON EXPLORATION DRILLING, INC

. 79 -
ALl

2 FZUL?1r Report Reviewed:/” [/
Lo " Paul R, Hildeabrand

Steven N, Rieger Project Manager

Environmental Coordinator

/

" .'/
/ A
Report Reviewed: vz;h) ’"./¢gélu

Daniel M. Herlihy
Geohydrologist V




TABLE 1.3.1
WELL FIELD FLOW
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TABLE 1.3.1

Continued
WELL FIZLD FLCW
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TABLE 1.,3.1

Continued

WELL ¥FIELD #LOW
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CHEM

TABLE 1.5.2
NORTH SOLAR EVAPORATION POND

t-{

CAL CONSTITIUENTS

! | } | i - } 1
: Date L 10-14- 60 10-a7- 80‘ 10-3/-80 ! /1~ ! 80 /12-3-80 | /d~le80 q_i.‘z?-ao?
| caleium !; | { r : ;
'. (oom) i 1 J08 1 G 30 37 | M3 24
Chloride ] l E ' | !
(ppm) 508 | //co Los5 | 590 1 bb5 | Laeo
Alkinity ‘ , \ g |
(as pom Cac03] 680 | 5/3 57 | 520 | $00 | 530 | SRKR0 |
| Sodium g ' '- | ' ;
| (opm) | 1861 | 440 | 948 | al | /ix/ | QQQ | 774
| Sulfate | ; | ! l
Rilagp vosat: | 390 | 328 ¥ 35 | 359 | 368 | 325
Selenium ﬁi | : : f :
| (ppm) 10.206 0.093 1| 0.2/ | c.14d ' O0./5¢ | O /1651 0, 103
S § o ! ' ‘ i
Arsenic !
W ' (0.005 ' 0.008! 0.016 | €0.005 ﬂ.cc_sa (.08 , 007
rctal Dissolved l | 4 ! ‘
>1ids (pom) | 389& 1673 | 2845 | 3049 2054  &070 ;i 24070
| Radium r : | ': | |
' a(:cz/lz 8.2, 73615 | &oB%! 93ty f
| ! i ; 1
. Gross I l Analysis for | these
| Raaek | 9923 38327 Q15 /o.sas-/o' aigre
5 l ‘ rhiS time
i i - . | |
3eta Hog =13 689 /.;za <>777 // 408 = // |
Uranium | ' |
it I 70.1 uIoe B 06 M 3.9 b.3 | &.3




TABLE 1.5.3

SOUTH SOLAR EVAPORATION POND

CHEMICAL CONSTITIVENTS

f
| Date
[ ——tade— —
| Calecium |
(opm) 40 4/ LT AR b S
Chlo:ide : 5 |
(opm) /06 /07 | lo 440 | 4350 | |
Alkinity | l i
(as pem \:acoqi 482 500 S/l Jdag | %60 ! s | |
(pom) 3¥g | /000 | 3% ' 430 | 80O % A - !
Sulfate i i : 5 | ; g. ‘
(ppm) Jadsé | J&0 | = 2992 | 3/9 ; * SR - |
: | - - i
Selenium | ol ‘ .
(ppm) 0.008 | «/78 | Q.%x . 0./37 !o.#/? 3? ' i
I s T ‘
| Arsenic l . I |
(ppm) (0.0e5| .00 L.0/0 (Q.OOQ} {0,005 'P,z ! ‘g (s
‘Total Dissolved ' i ! ? < ;
Solids (ppm) [0 | lleS5: JiSp 1590 /633 ‘ ,
i | C = EE
Radium q e 2 s t |
! (pei/l) jepte | 3178 13777, 3125 | :;L_gm c |
| I ] : wl
Gross ‘ | ‘ mpl
| e | 21319 1327555 /8328 ' 29528 | Py | l
Gross ‘ ! | S time 1 : 1
Beta 17572 1, | 48375 1347 21729 | , ! |
i | | 1 { ‘
| Uranium ' Pl | & : ; | ‘
| (ppm) i S8 1 | 4.3 | 5./ | 4.9 l | i




TABLE 1.5.4 ‘
NORTH SOLAR EVAPORATION POND

CHEMICAL CONSTITIUENTS

Date 1-8-80 |1-33-80|8-1-80 8-21-80) 3-3-80 | Ti-80 | 9-29-80

Raciunm i

pei/L 41177 9 202%s |37 0 [18%% 5 st s [134573.87/93.428

Gross i RUGHES

Alpha 4858 55461017428 s, 8% 294 |53232s77| 4700 A00 232467 |52077 403

Gross ‘ g A i i j .

Beta 18122232 | 1982216 [39702 3011 44087354 12007200(3231 7214 Il = 192

TABLE 1.5.5
SOUTH SOLAR EVAPORATION POND
CHEMICAL CONSTITIUENTS
g LG e

Date 9.8-80 |1-23-80|181-80 |18-31-8014-3-80 9-16- 80 | 9-29-80C
Radium * + i " ‘ * - +
{ aa® 2.2 {36570 1.95-0100 8.3 L6 ( 189”19 35.,8-541309,4 "~ 5.7
| Alpha soaet 87] 1879712420039 [|8ge tnol 1500t 00]2081® 125] seadtize
"7 i
| Beta 553% LA |72t b3 |1osetas | a0TTB2 | Lo P40 1497745 | 358740




APPENDIX A

TETON-NEDCO MONITOR
WELLS QUARTERLY ANALYSIS



WATER QUALITY
4th Quater Report 1980

(Chamical units in mg/L except as noted)
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WATER QUALITY
4th Quater ¥:port 1980

(Chemical units in mg/L except as noted)
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WATER QUALT
4th Quater Report 1980
(Chemical units in mg/L except as noted)
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APPENDIX B

TETON-NEDC? MONTITOR WELLS
BIWEEKLY WATER ANALYSIS



Bi-Weekly Water Quality
4th Quarter Peport 13980
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TETON-NEDCO MONITOR WELLS
WEEKLY WATER LEVELS




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 Levals
4th Quarter Report
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Weekly Water Levels
4th Quarter Report
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BAROMETRIC PRESSURE TRENDS

: 5 Pressure Pressure Pressure
|Day of I for Month for Month for Month
Month i of October of November of December
i 1 | 29,90
2 29.75
3 i 30,09 5 ,
4 | 30.12
S | |
6 ' 30.18 1
s 30.12 |
{8 | 29.91
SR I
39 29.80
[ 88 29,89 ,
BT g ! !
BT 29.78 1 l 1
| 14 | E |
| 18 29.53 30.03
I 18
17 | 30.02 f g
| 18 i | ;
1 49 { ? }
20 30,03 I i !
21 | 2.92 } | l
23 29,80 | 29.33 |
| 23 | ?
24 el { 29.96 l
25 TR |
26 |
| 27 | |
| 28 30.20 '
i 29 | 30,10 30.12 ;
30 | 7 ;
ks . |
(Pressures were tuken at 12:00 noonj

iy vl
—— e




