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QUARTERLY REPORT - 2nd QUARTER 1982

Q-Sand In-Situ Uranium Recovery R&D Project

Converse County, Wyoming

NRC Source Material License SUA-1387
.

NRC Docket No. 40-8768

Project Status

Leaching operations continued as scheduled. Fluid production and injection,
during the period totaled 12.62 million gallons and 12.33 million gallons,

, respectively. Over-recovery during the period totaled 0.29 million gallons
'

(2.2 gpm). Waste water routed to the evaporation ponds during the quarter
totaled 76,496 gallons.

Excursion Monitoring

There were no excursions or pond leaks detected during the quarter. Excursion
monitoring data is presented in both tabular and graphical form in
Attachment A. Monitor well fluid level data is presented in tabular and
graphical form in Attachment B. The data continues to indicate confinement
and control of the leach solutions, therefore, no significant changes in
aquifer control techniques are anticipated.

The water sampling pump in the underlying aquifer well QMO-1 was inoperative
on the scheduled monitoring day of 5/20/82. The pump was replaced and
routine monitoring resumed 6/10/82.

Water Quality Data
"

.

Results of the quarterly monitor well analyses for the 2nd Quarter, 1982,
,

are included as Attachment C. Also included in Attachment C are the
required analyses for the evaporation ponds and bleed stream samples.

,

\ -

Radon Survey
,

|

| The radon-222 levels determined by continuous passive radon detectors during
the period are as follows:

4/19/82 5/19/82 6/19/82

Upwind Location < .01 pCi/L .20 pCi/L 1.7 pCi/L
Downwind Location .03 pC1/L <.01 pC1/L .9 pCi/L
Surge Tank Location .90 pCi/L .45 pCi/L 3.1 pCi/L

,

;

|

|
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Direct Gansna Survey

Operational direct gamma surveys conducted for the 2nd Quarter, 1982, are
as follows:

Upwind Radon Sample Location 20 uR/hr.
Downwind Radon Sample Location 30 uR/hr.
Pregnant , Surge Tank Area 40 UR/hr.
Evaporation Pond Area 22 uR/hr.

The MESA-1 gamma survey meter was recalibrated on 3/15/82, and found to be
delivering low readings. The meter was correctly calibrated for the 2nd .

Quarter 1982, and therefore produced somewhat higher readings than were
reported in the 1st Quarter 1982, and 4th Quarter 1981.

Sediment / Soil Surveys

Operational surveys for Radium in the sediment in the Bill Smith Mine
water treatment system drainage are as follows:

Outfall from Final Treatment 5.80 pCi/g
At Ross Road 1.10 pCi/g
1 Miles below Discharge Point 4.64 pCi/g

Water Survey

226 230
The operational survey for Radium and Thorium at the outfall of the

226finaltreatmentunitconsistofcongggitesamplesforRadium and grab
samples for Thorium 230 The Radium , as shown on the NPDES report, varied
from a min 4=n= of 0.85 pCi/L to a mav4=u= 36.0 pCi/L, and averaged 6.8 pCi/L.
Corrective measures were implemented to reduce Radium 226 levels at the end

,

of the reporting period.

230A grab sample, taken at the outfall on 6/11/82, and analyzed for Thorium ;
contained 2.9 pCi/L Thorium 230,

.

,

NPDES

A copy of the quarterly report required under NPDES Permit No. WY-0022411
is included in Attachment D.

.
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MONITOR WELL EXCURSION PARAMETERS ANALYSES [ Y
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t'' |
honitor well excursion parameter analyses data and NRC upper *

control limit (UCL) values for the eleven monitor wells are - >

presented in tabular form in Tables A-1 through A-11 and are {
presented in graphical form in Figures A-1 through A-22. 1

.

'
, ,

There were no excursions during the report period. The water -

'

sampling pump in the underlying aquifer well QMO-1 was ,

inoperative on the scheduled monitoring day of 5/20/82. The t '<
,

pump was replaced and routine monitoring resumed 6/10/82. *
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Monitor Well QH - 1 Excurston f ararretcP Data ' '-S -

N' ,
s~

Q-Sa'nd ISL Proje'ct SPRB, Wyoming 'f '' ' ~'' -/
'',

,

_ .

Sample - 4

p -

A%(g)Date C0 11C03 3 - C1 -~ U TDS Na S0 & *

4
, s

NkC UCL 43 289 71 0.48 494 65 240 .02 4.7_.
/ ~

#10-8-81 ND 239 . 6 .09 346 26 101~ ~ ND j 3.9,

10-17-81 ND 239 6 .09 352 -- -, [--
,

1-5-81 ND 234 6 .11 356 24 114 - .018 3.8

11-19-81 ND 239 5 .12 316 -- .-- --

~

12-3-81. ND 244 10 .10 396 28 .-122 .014 4.0
f

12-17-81 ND 239 9 .11 260 -- -- --

- .

12-31-81 ND 234 11 .10 374 27 109 <,01 3.8
,

'

1-14-82
.

_ _ _ . _ _ .
ND 244 6 .13 398

'
- -- - _ _ --

l-28-82 ND 259 10 .15 486 23 117 <.01 4.2

._ 2-11-82 Nll 264 9 .18 348 -- -- -- --

, - - .

2-25-82
_ _ _

ND 298 11 .21 360 28 118 < 01 4.9

3-11_82 ND 288 7 .15 430 27 118 <.01 4.7,

3-25-82
---

ND 244 8 .13 416 - - -- -

!

4-8-82 ND 239 7 .13 382 26 115 <,01 3.9

.__4-22-82 ND 244 5 .10 406 -- -- -- -
_

5-6-82 ND 250 5 .15 447 22 95 <.01 4.1
'

5-20-82 ND 244 4 .12 502 -- -- -- -e

6-10-82_ ND 244 7 .06 382 23 117 <.01 4,0

6-24-82 ND 245 10 .06 392 -- -- - -

(1) ALK in meq/1; all others in mg/1.
*



Table A '

Monitor Well QM - 2 Excursion Parameter Data
.

Q-Sand ISL Project SPRB, Wyoming
,

'
_

Sample
g)Date C0 HCO C1 U TDS Na 50 Mo ALK3 3 4

NRC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 ND 244 6 .02 322 26 98 ND 4.0

10-17-81 ND 234 7 .06 336 -- -- -- --

11-5-81 ND 242 7 .06 354 24 123 .011 4.0

11-19-81 ND 289 5 .07 336 -- -- -- --
__

12-3-81 ND 244 10 .07 402 27 119 .012 4.0
_

12-17-81 ND 242 7 .07 344 -- -- -- --

12-31-81 N3 234 10 .05 384 26 114 <.01 3.8

1-14-82 NI) 224 8 .07 406 -- -- -- --

__

l-28-82 ND 239 6 .07 374 22 118 <.01 3.9

2-11-82 ND 234 7 .06 304 -- -- -- --

2-25-82 FH) 224 7 .07 326 26 119 <.01 3.7
__

3-11-82 bH) 239 7 .07 444 21 118 <.01 3.8
,

3-2F 82 ND 234 6 .06 404 -- -- -- --

4-8-82' ND 239 7 .06 372 26 120 <. 01 3.9

4___ -22_82 ND 250 5 .06 396 -- -- -- --

5-6-82 ND 241 4 .07 kl6 20 95 <. 01 4.0
_

5-20-82 ND 244 4 .06 412 -- -- -- --

___ _

J-10-82 ND 244 6 .06 389 21 117 ~ . 01 4.0<

6-24-82 ND 222 7 .05 401 -- -- -- --

(1)~ ALK in meq/1; all others in mg/1.
.



*Table A-3

Monitor Well OM - 3 Excursion Parameter Data
,

Q-Sand ISL Project SPRD, Wyoming
'

... --

Sample
Date C0 HCO Cl U TDS Na SO Mo ALKgg)

3 3 4

NRC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 rJD 242 6 .06 352 26 108 ND 4.0
__

10-17-81 ND 234 6 .07 352 -- -- -- --

11-5-81 ND 242 7 .07 352 25 116 .009 4.0

11-19-81 NO 243 5 .07 346 -- -- -- --

12-3-81 ND 239 7 .07 388 27 122 .009 3.9

12-17-81 ND 239 9 .07 280 -- -- -- --

.__

12-31-81 ND 234 9 .07 370 26 108 <.01 3.8

1-14-82 ND 229 6 .08 358 -- -- -- --

1-28-82 ND 239 6 .07 362 22 118 <.01 3.9

2-11-82 ND 244 7 .06 350 -- -- -- --

2-25-82 FR) 239 6 .06 326 25 119 <.01 3.9

3-11-82 ND 244 7 .07 406 22 132 <.01 4.0

3-25-82 ND' 234 6 .07 410 -- -- -- --

.01 3.84-8-82 ND 234 7 .06 372 26 120 <

4-22-82 ND 244 5 .06 386 -- -- -- --

5-6-82 ND 247 4 .05 436 19 100 <. 01 4.1
'

5-20-82 ND 244 4 .06 402 -- - -- --

6-10-82 ND 236 6 .04 384 21 120 <.01 3.9

6-24-d2 ND 241 7 .06 392 -- -- -- --

(1) ALK in meq/1; all others in mg/1.
- - - - -. .. 1
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Table A-4 .

Monitor Well 'QM - 4 Excursion Parameter Data -

-

Q-Sand ISL Project SPRB, Wyoming
.

Sample
Ig)Date C0 HCO Cl U TOS Na 50 Mo ALK3 3 4

NRC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 NO 224 7 .08 316 29 95 ND 3.7

10-17-81 NO 210 8 .08 300 -- -- -- --

11-S-81 ND 225 7 .12 348 30 116 .006 3.7

11-19-81 14 5 17 .01 152 -- -- -- --

12-3-81 ND 98 11 .04 286 29 108 .009 1.6

12-17-81 ND 171 11 .03 210 -- -- -- --

12-31-81 ND 224 10 .13 370 27 105 <.01 3.7

1-14-82 ND 239 6 .04 362 -- -- -- --

1-28-82 ND 234 6 .14 376 24 112 <.01 3.8

2-11-82 ND 234 6 .12 278 -- -- -- --

2-25-82 ND 234 6 .12 328 27 113 <.01 3.8
__

3-11-82 ND 239 6 .13 402 22 117 <.01 3.9
__

3-25-82 ND 229 7 .12 408 -- -- -- --

4-8-82 ND 229 7 .09 356 27 113 5 01 3.8

4-22-82 ND 232 5 .10 386 -- -- -- --

5-6-82 ND 238 4 .05 486 21 95 <. 01 3.9,

5-20-82 ND 232 4 .13 384 -- --'' -- --

6-10-82 ND 236 6 .15 380 22 119 <. 01 3.9
6-24-82 ND 241 7 .06 394 -- -- -- --

(1) ALK in meq/1; all others in ag/1.
.



*Table A-5

Monitor Well OM - 5 Excursion Parameter Data '

-

Q-Sand ISL Project SPR8, Wyoming
.

Sample
II)Date C0 HCO Cl U TDS Na S0 Mo ALK

._
3 3 4

NRC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 ND 224 6 .08 282 27 90 ND 3.7

10-17-81 ND 234 6 .07 298 -- -- -- --

11-5-81 ND 234 6 .09 316 25 112 .002 3.8

11-19-81 ND 229 5 .09 360 -- -- -- --

_

12-3-81 ND 234 9 .12 382 28 110 .007 3.8

12-17-81 ND 234 7 .08 316 -- -- -- --

12-31-81 ND 229 9 .07 366 25 116 <.01 3.8

1-14-82 ND 229 6 .09 332 -- -- -- --

1-28-82 ND 234 5 .07 408 22 100 <.01 3.8

2-11-82 ND 234 7 .07 284 -- -- -- --

2-25-82 ND 229 7 .07 308 26 111 <.01 3.8

3-11-82 ND 239 7 .07 393 22 128 <.01 3.9

3-25-82 ND 234 7 .06 384 -- -- -- --

4-8-82 ND 234 8 .06 366 26 112 < . 01 3.8

4-22-82 ND 238 5 .06 374 -- -- -- --

5-6-82 ND 235 5 .04 424 20 100 < . 01 3.9

5-20-82 HD 238 4 .05 402 -- -I -- --

6-10-82 ND 240 4 .08 380 21 110 < .01 3.9

6-24-82 ND 234 7 .03 404 -- -- -- --

~(1) ' ALK'~liinieq[1; a11 others in mg/1.
~

,
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Table A-6 -

Monitor Well QM - 6 Excursion Parameter Data .

Q-Sand ISL Project SPRB, Wyoming
.

i---- -

Saraple
Date C0 11C0 C1 U TDS Na SO Mo ALK{g)

3 3 4

NRC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 ND 229 6 .04 340 26 100 ND 3.8

10-17-81 ND 229 6 .05 340 -- -- -- --

11-5-81 ND 234 6 .05 354 26 108 .002 3.8

11-19-81 ND 229 6 .05 344 -- -- -- --

12-3-bl ND 234 9 .05 380 27 106 .003 3.8

12-17-81 ND 234 7 .05 240 -- -- -- --

12-31-81 ND 229 9 .05 388 25 100 < 01 3.8.

1-14-82 ND 234 6 .06 354 -- -- -- --

1-28-82 ND 234 6 .05 344 21 104 <.01 3.8

2-11-82 ND 229 6 .05 344 -- -- -- --

2-25-82 ND 229 7 .05 266 26 113 < 01 3.8

3-11-82 ND 244 7 .05 384 22 126 <.01 4.0

3-25-82 ND 229 6 .05 384 -- -- -- --

4-8-82 ND 229 7 .05 356 25 110 <.01 3.8

4-22-82 ND 250 5 .05 382 -- -- -- --

5-6-82 ND 242 4 .04 407 20 90 <.01 4.0

5-20-82 ND 238 4 .05 396 -- -- -- --

6-10-82 ND 236 5 .05 365 21 121 <.01 3.9

6-24-82 ND 237 7 .03 413 -- -- -- --

(1)~ XLK in meq/1; all others in mg/1.
.



"
Table A-7

Monitor Well QM - 7 Excursion Parameter Data '.

Q-Sand ISL Project SPRB, Wyoming
4.

Sample
Date C0 HCO Cl U TOS Na SO Ho ALK(g)

3 3 4

NRC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 hD 229 7 .03 292 27 103 ND 3.8

10-17-81 NO 234 6 .05 320 -- -- -- --

.-

11-5-81 ND 239 6 .06 336 26 112 .002 3.9

11-19-81 NO 234 6 .05 324 -- -- -- --

12-3-81 ND 234 9 .06 370 29 116 .002 3.8

12-17-61 NO 237 9 .06 332 -- -- -- --

__-

12-31-81 NO 229 10 .05 372 27 110 <.01 3.8

1-14-82 ND 234 6 .07 344 -- -- -- --

.

1-28-82 ND 234 6 .06 364 22 110 <.01 3.8

2-11-82 NI) 234 7 .06 352 -- -- -- --

2-25-82 ND 234 7 .06 290 25 113 <.01 3.8

3-11-82 ND 244 7 .06 372 23 107 <.01 4.0

3-25-82 ND 234 6 .06 394 -- -- -- --

4-8-82 ND 239 8 .06 366 26 118 <. 01 3.9

4-22-82 ND 244 5 .05 428 -- -- -- --

5-6-82 ND 236 5 .07 481 20 95 <.01 3.9

5-20-82 ND 232 4 .05 382 -- -- -- --

6-10-82 ND 236 7 .08 379 21 120 <.01 3.9

6-24-82 ND 236 8 .02 419 -- -- -- --

~'[~4tKinmeq/1; all others in ag/1.(l



Table A-8 -

Monitor Well QM - 8 Excursion Parametcr Data
.

Q-Sand ISL Project SPR8, Wyoming

.. -

Sanple
Date C0 HCO C1 U TDS Na SO No ALKgg)

_ _ _
3 3 4

hkC UCL 43 289 71 0.48 494 65 240 .02 4.7

10-8-81 ND 234 6 .06 358 27 124 ND 3.8

10-17-81 ND 234 6 .06 290 -- -- -- --

11-5-81 ND 239 7 .07 370 26 112 .001 3.9

11-19-81 ND 234 6 .09 312 -- -- -- --

12-3-81 ND 234 9 .07 448 28 112 .001 3.8

12-17-81 ND 234 9 .07 306 -- -- -- --

12-31-81 ND 224 9 .08 360 27 112 <.01 3.7

1-14-82 NI) 234 14 .10 416 -- -- -- --

1-28-82 FA) 234 6 .08 348 22 112 <.01 3.8

2-11-82 bH) 234 6 .08 292 -- -- -- --

2-25-82 ND 239 7 .09 312 24 113 <.01 3.9

3-11-82 FH) 244 6 .08 404 22 111 <.01 4.0

3-25-82 ND 234 6 .07 392 -- -- -- --

4-8-82 ND 234 7 .08 370 26 113 <. 01 3.8

4-22-82 ND 250 5 .08 402 -- -- -- --

5-6-82 ND 244 5 .07 481 20 100 <. 01 4.0

5-20-82 ND 238 4 .08 396 -- --~ -- --

_-

6-10-82 ND 240 5 .10 379 20 120 ( 01 3.9
6-24-82 ND 244 8 .03 443 -- -- -- --

(Y) ALK in meq/1; all others in mg/1.
.



Table A-9 *

Monitor Well QMO - 1 Excursion Parameter Data
.

Q-Sand ISL Project SPRB, Wyoming
.

Sample
.

TOS Na SO Mo ALK(g)Date C0 HCO C1 U3 3 4

NRC UCL 18 247 37 0.06 660 38 336 .005 3.8
_

10-8-81 ND 205 4 .01 454 32 216 ND 3.4

10-17-81 ND 215 4 .01 460 -- -- -- --

11-5 81 ND 220 5 .02 484 31 210 .001 3.6

11-19-81 NO 215 4 .02 482 -- -- -- --

12-3-81 ND 220 6 .02 532 33 220 .001 3.6

12-17-81 ND 217 6 .02 434 -- -- -- --

12-31-81 ND 215 6 .02 526 32 231 <.002 3.5
|

l-14-82 ND 215 4 .02 462 -- -- -- --

1-28-82 bH) 210 4 .02 510 27 234 <.002 3.4

2-11-82 ND 215 4 .01 526 -- -- -- --

2-25-82 ND 215 4 .02 426 31 233 .002 3.5

3-11-82 ND 224 3 .02 522 26 229 <.001 3.7
__

3-25-82 bH) 215 4 .02 528 -- -- -- --

4-8-82 ND 210 5 .02 492 30 234 <.001 3.4

4-22-82 ND 232 3 .02 524 -- -- -- --

5-6-82 ND 226 3 .02 599 23 200 <.001 3.7
'

5-20-82 No Sample. Pump Broken

6-10-82 ND 224 4 .07 523 27 221 < . 001 3.7

6-24-82 ND 232 5 .01 623 -- -- -- --

- (l')''MLi in meq/1; all others in mg/1.
e



Table A-10 -

Monitor Well QMS - 1 Excursion Parameter Data
,

Q-Sand ISL Project SPRB, Wyoming
.

Sample
IIIDate C0 HCO Cl U TDS Na SO Mo ALK3 3 4

NRC UCL 18 298 20 0.08 533 46.8 216 .003 4.3

10-8-81 ND 244 7 .07 394 27 120 ND 4.0

10-17-81 ND 249 7 .06 392 -- -- -- --

Il-5-dl ND 249 8 .05 356 25 122 .001 4.1

11-19-81 ND 244 6 .05 334 -- -- -- --

12-3-81 ND 249 9 .05 430 28 135 .001 4.1

12-17-81 ND 242 9 .06 280 -- -- -- --

12-31-81 ND 234 10 .04 414 27 147 <.002 3.8
1-14-82 ND 244 6 .06 338 -- -- -- --

1-28-82 ND 244 7 .05 404 22 137 < 002 4.0.

2-11-82 bH) 249 8 .04 326 -- -- -- --

2-25-82 ND 239 8 .05 382 23 145 < 001 3.9.

3-11-82 ND 249 7 .05 438 22 130 < 001 4.1.

3-25-82 ND 244 8 .04 450 -- -- -- --

4-8-82 ND 244 3 .04 406 26 140 < .001 4.0,

4-22-82 ND 250 6 .04 426 -- -- -- --

5-6-82 ND 250 5 .05 470 20 120 < .001 4.1
'

5-20-82 ND 256 5 .04 440 -- -- -- --

6-10-82 ND 244 6 .03 420 21 137 < . 001 4.0
6-24-82 ND 249 7 .03 516 -- -- -- --

(1)~ AiK in meq/1; ail others in mg/1.
.



~Table A-ll

Monitor Well QHW - 1 Excursion Parameter Data
,

Q-Sand ISL Project SPRB, Wyoming
.

Sample
1)Date C0 HCO Cl U TDS Na SO Ho ALK

__
3 3 4

NRC UCL 18 206 22 0.05 428 18 186 .003 2.6
-

10-8-81 ND 132 17 .04 298 9 113 ND 2.2

10-17-81 ND 146 15 .04 308 -- -- -- --
'

11-5-81 ND 137 15 .03 306 9 114 .001 2.2

11-19-81 ND 132 18 .03 312 -- -- -- --

12-3-81 ND 146 '17 .04 366 10 119 .001 2.4

12-17-81 ND 149 15 .04 290 -- -- -- --

12-31-81 ND 142 17 .03 300 9 139 <.002 2.3

1-14-82 ND 142 15 .04 304 -- -- -- --

1-28-82 ND 132 17 .03 364 7 142 <.002 2.2

2-11-82 ND 134 17 .03 264 -- -- -- --

2-25-82 ba) 132 18 .03 266 9 148 <.001 2.2

3-11-82 ND 137 17 .03 388 8 145 <.001 2.2

3-25-82 ba) 132 17 .03 392 -- -- -- --

4-8-82 ND 132 19 .03 364 8 150 5 .001 2.2

4-22-82 ND 159 16 .02 410 -- -- -- --

5-6-82 ND 134 15 .03 453 7 125 < .001 2.2

5-20-82 ND 140 14 .02 392
'

-- -- -- --

__

6-10-82 ND 142 17 .02 416 7 153 < .001 2.3

6-24-82 ND 148 18 .04 420 __ __ __ __

ll) ALK in meq/1; all others in mg/1.
.
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Figura A-1

Q-Sand ISL Monitor Well Of-1
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Figure A-2- o

Q-Sand ISL Monitor Well Gt-1
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Figure A-20. .

Q-Sand ISL Monitor Well afs-1
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Figura A-21

Q-Sand ISL Monitor Well GM-1
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Figuro A-22* -
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Q-Sand ISL Monitor Well O W-1
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ATTAC N ;T B

MONITOR fiELL FLUID LEVEL DATA

Monitor well fluid level data, barometric pressure data, and
net production from the well field are presented in tabular
form in Table B-1 and in graphical form on Figures B-1, B-2,
and B-3. Background water levels are recorded in parentheses
next to the well title. The fluid level data indicates that
the cone of depression generated by the net production (bleed

,

stream) from the Q-Sand aquifer typically varies between six
and eleven feet of negative head at the ring of monitor wells.

The overlying and underlying aquifer monitor well data,
Figure B-3, does not exhibit any significant trend or patteen.

The attached data indicates good confinement and control of
the leach solutions, therefore, no significant changer in the
excursion control program are anticipated at this time.

.

- _ . . . . .- _ . . - _ _ . .
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Table B-1
'

Q-Sand ISL Honitor Well Fluid Level Data

Feet Above FEL

Date 01-1 GI-2 GI-3 01-4 Qt-5 01-6 @t-7 Qht-8

09-11-80 5174.8 5174.5 5173.5 5172.6 1 5171.8 5172.5 5173.3 5176.7
10-08-82 5172.0 5168.8 5168.2 5168.1 5168.3 5168.3 5171.2 5171.8
10-09-82 5172.5 5169.4 5168.7 5166.0 5167.9 5167.6 5171.7 5174.5
10-10-82 5173.5 5170.5 5170.0 5168.9 5168.2 5169.0 5172.8 5175.0
10-11-82 5172.3 5169.7 5169.7 5167.9 5168.4 5168.3 5172.0 5174.4
10-12-82 5172.5 5170.1 5169.5 5167.5 5168.7 5168.6 5172.0 5174.6
10-13-82 5172.6 5169.6 5169.4 5168.0 5168.4 5168.1 5171.9 5174.4
10-14-82 5170.8 5168.3 5168.2 5166.4 5166.0 5166.6 5170.2 5173.6
10-15-82 5170.0 5167.6 5167.7 5165.8 5166.3 5166.0 5169.5 5172.2
10-16-82 5171.5 5170.3 5168.7 5164.8 5168.1 5167.6 5172.7 5174.8
10-17-82 5171.9 5168.5 5168.0 5165.0 5166.9 5166.9 5171.0 5174.9
10-18-82 5171.3 5169.6 5168.0 5165.8 5165.8 5166.3 5170.4 5173.8
10-19-82 5171.2 5168.7 5168.5 5166.0 5166.7 5166.8 5170.6 5173.8
10-20-82 5171.7 5169.1 5168.7 5167.2 5167.3 5167.4 5170.7 5173.8
11-04-82 5170.0 5166.6 5165.6 5163.7 5164.7 5163.4 5168.2 5171.8
11-18-82 5171.5 5167.8 5169.2 5166.7 5166.7 5167.6 5170.2 5173.8
12-02-82 5173.5 5166.8 5165.2 5166.7 5164.7 5163.6 5169.2 5172.8
12-16-82 5172.5 5167.8 5170.2 5166.7 5166.7 5165.6 5172.2 5171.8
12-30-82 5171.5 5168.8 5171.2 5166.7 5168.7 5168.6 5173.2 5173.8
1-13-82 5171.5 5167.8 5166.2 5163.7 5162.7 5164.6 -5173.2 5173.8
1-27-82 5170.7 5166.8 5165.1 5164.8 5164.5 5164.1 5170.8 5172.3
2-10-82 5161.7 5166.7 5165.4 5166.0 5165.9 5165.1 5169.0 5172.8
2-24-82 5169.5 5166.5 5164.1 5162.4 5162.1 5162.6 5167.7 5171.5
3-10-82 5163.3 5161.6 5161.8 5160.5 5161.5 5161.0 5164.8 5167.1
3-24-82 5164.9 5164.8 5163.1 5161.1 5162.0 5162.1 5163.9 5169.4
4-07-82 5166.0 5163.8 5164.1 5163.7 5163.7 5162.5 5164.7 5169.3
4-21-82 5166.5 5162.0 5161.4 5160.7 5161.2 5160.6 5164.0 5170.0

5-05-82 5163.6 5161.3 5160.7 5160.0 5159.8 5159.1 5161.2 5168.3

5-19-82 5161.3 5159.4 5160.2 5157.2 5158.7 5159.8 5165.7 5163.3

6-09-82 5161.5 5159.8 5159.2 5156.7 5157.7 5158.6 5159.2 5162.8

6-23-82 5159.3 5161.8 5161.8 5160.7 5164.6 5160.3 5162.0 5166.1

.

8
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Table B-1

.

Barometric
l'ressure Net l'roduction

Ibte Q 1)- 1 Q4S-1 G M-1 In Iin peti

09-11-30
1966.1(l)

5238.3 5370.2 -- --

10-03-32 4981.5 5240.1 5369.0 29.33 0.8
10-09-:12 4961.5 5239.8 5371.5 29.59 0.9
10-10-n2 4961.7 52410.1 5371.5 29.60 0.5
10-11-32 4961.7 5240.4 5371.7 29.39 0.2
10-12-8.' 4962.0 5240.3 5371.7 29..6 1.210-13-n/ 4962.3 5240.1 5371.5 29.67 1.4
1u-14-32 49u1.5 5240.1 5371.6 29.77 0.9
10-15-32 4961.4 5239.8 5371.2 29.9L 1.2
10-10-32 4961.5 5240.1 5371.7 29.63 1.4
10-17-32 4961.7 5239.0 5371.5 29.84 1.7
10-13-32 4961.5 5239.8 5371.5 30.00 1.2
10-|9-32 4961.5 5239.9 5371.4 29.80 1.4
10-20-32 1961.0 5239.8 5371.4 29.71 1.3
1l-01-32 4960.8 5239.1 5370.7 29.75 4.0
11-13-32 4960.5 5239.6

5371.7(2)
29.74 1.0

12-02-s2 4961.5 5239.6 5360.7 29.23 1.4
12-16-82 1961.5 5238.6 5370.7 29.68 1.2
12-30-32 4961.5 5240.6 5371.7 29.16 2.3
1 - 13-3.' 4961.5 5240.6 5371.7 29.93 3.4
1 .*7-S2 1956.3 5240.3 5371.5 29.33 2.0
2 - 10 - 3.' 4961.3 5240.9 537t.4- 29.73 t.3
2 .'4-32 4901.3 5240.1 5370.3 30.19 2.h
3 - l o - M.' 1961.2 5240.4 5371.9 29.35 2.9
3-21-S2 19u0.7 5240.8 5372.5 29.97 4.5
4-07-82 4960.5 5240.6 5372.3 29.63 1.0
4-21-82 4959.5 5239.5 5371.7 30.29 4.0

5-05-82 4961.2 5240.2 '5371.9 30.04 1.3
5-19-82 4961.5 5240.1 5372.3 29.82 -0.5

6-09-82 4961.3 5241.1 5371.7 30.12 -1.5

6-23-82 4960.0 5239.6 5372.2 30.10 3.5

.

(1) Apparent error in reference point on tape. Data plotted as 4961.5.

(2) Apparent error in reference point on tape. Data plotted as 5370.7.

.
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Figurs B-1. .

Q-Sand ISL Monitor Well Fluid Level Data
Feet Above MSL
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Figura B-2.

Q-Sand ISL Monitor Well Fluid Level Data
Feet Above MSL
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Figur, B-3
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Q-Sand ISL Moniter Well Fluid Level D'en
Feet Above MSL
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Figuro B-4

IN SITU R8D PROJECT WELL PATTERN
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ATTACHMENT C

WATER QUALITY DATA

Results of quarterly water analysis on the eleven monitor wells
for the 2nd Quarter, 1982, are listed in Tables C-1 and C-2.
Analyses of the evaporation pond water samples are shown on
Table C-3 and analyses of the bleed stream samples are shown
on Table C-4.
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Table C-1

Monitor Well Quarterly Analyses

Q-Sand ISL Pilot

Wells Sampled 6-10-82

Parameter Units QM-1 QM-2 QM-3 QM-4 QM-5 QM-6

Aluminum mg/l <.1 <.1 <.1 <.1 <.1 <.1
Arsenic mg/l <.001 <.001 <.001 <.001 <.001 <.001
Barium mg/l <.1 <.1 <.1 <.1 <.1 <.1,

Boron mg/l <.1 .18 <.1 .25 <.1 <.1
Cadmium mg/l <.01 <.01 <.01 <.01 <.01 <.01
Chromium mg/l <.01 <.01 <.01 <.01 <.01 <.01'

Cobalt mg/l <.05 <.05 <.05 <.05 <.05 <.05
Copper mg/l <.01 <.01 <.01 <.01 <.01 <.01
Fluoride mg/l .3 .4 .4 .3 .4 .4

Iron mg/l .04 .03 .05 .08 .02 .04

Lead Total mg/l <.05 <.05 <.05 <.05 <.05 <.05
Lead 210 pCi/1 1.1 1.2 .9 1.0 1.5 1.3
Manganese mg/l .05 .05 .04 .03 .03 .02
Mercury mg/l <.001 <.001 <.001 <.001 <.001 <.001
Molybdenum mg/l <.01 <.01 <.01 <.01 <.01 <.01
Nickel mg/l <.05 <.05 <.05 <.05 <.05 <.05
Polonium 210 pCi/l .7 1.3 1.2 1.1 2.6 1.3
Radium 226 pCi/1 10.7 7.9 11.0 7.1 481 2.2
Selenium mg/l <.001 <.001 <.001 <.001 <.001 <.001
Thorium 230 pCi/1 1.2 .6 2.1 1.2 2.4 2.6
Uranium mg/l .07 .06 .04 .15 .08 .05
Vanadium mg/l <.1 <.1 <.1 <.1 <.1 <.1
Zinc mg/1 .11 .13 .34 .22 .43 .33
Bicarbonate mg/l 244 244 236 236 240 236
Calcium mg/l 63 64 80 80 76 74

| Carbonate mg/l ND ND ND ND ND ND
Chloride mg/l 7 6 6 6 4 5

Magnesium mg/l 26 28 15 16 20 21
Nitrate (N) mg/l <1 <1 <1 <1 <1 <1 -

: Potassiun mg/l 11 11 11 12 11 11
Sodium mg/l 23 21 21 22 21 21
Sulfate mg/l 117 117 120 119 110 121
Specific Cond EMHO 559 561 560 552 542 543
pH Units 8.0 8.0 8.1 8.0 8.0 8.0
Gross Alpha pCi/l 57 32 32 30 209 35
Gross Beta pCi/l 94 22 <20 <20 121 20
TDS mg/l 382 389 384 380 378 365

.

- - - - - , , . - - , ,, , , _ . - - , , .
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Table C-2

Monitor Well Quarterly Analyses

Q-Sand ISL Pilot

Wells Sampled 6-10-82

Parameter Units ! QM-7 QM-8 QMO-1 QMS-1 QMW-1

Aluminum mg/l <.1 <.1 <.1 <.1 <.1
Arsenic mg/l <.001 <.001 <.001 <.001 <.001
Barium mg/l <.1 <.1 <.1 <.1 <.1 ,

Boron mg/l <.1 <.1 .13 <.1 .14
Cadmium mg/l <.01 <.01 <.01 <.01 <.01
Chromium mg/l <.01 <.01 <.01 <.01 <.01
Cobalt mg/l <.05 <.05 <.05 <.05 <.05
Copper mg/l <.01 <.01 <.01 <.01 <.01
Fluoride mg/l .4 .4 .5 .3 .5
Iron mg/l .08 .10 .06 .04 .06
Lead Total mg/i <.05 <.05 <.05 <.05 <.05
Lead 210 pCi/l 1.0 1.0 1.3 .9 1.4
Manganese mg/l .04 .03 .08 .04 .03
Mercury mg/l <.001 <.001 <.001 <.001 <.001
Molybdenum mg/l <.01 <.01 <.001 <.001 <.001
Nickel mg/l <.05 <.05 <.05 <.05 <.05
Polonium 210 pCi/l 1.3 1.3 1.6 1.1 2.0
Radium 226 pC1/1 30.5 11.0 52.0 2.1 3.0
Selenium mg/l <.001 <.001 <.001 <.001 <.001
Thorium 230 pCi/1 2.2 .9 2.8 .9 3.3
Uranium mg/l .08 .10 .07 .03 .02
Vanadium mg/l <.1 <.1 <.1 <.1 <.1
Zinc mg/l .64 .39 1.14 .67 .54
Bicarbonate mg/l 236 240 224 224 142
Calcium mg/l 76 78 100 84 82
Carbonate mg/l ND ND ND ND ND
Chloride mg/l 7 5 4 6 17
Magnesium mg/l 18 17 24 21 18
Nitrate (N) mg/l <1 <1 <1 <1 <1 --

Potassium mg/l 11 11 14 12 9
Sodium mg/l 21 20 27 21 7
Sulfate mg/l 120 120 221 137 153
Specific Cond uMHO 541 549 705 603 553
pH Units 8.0 8.0 8.0 8.0 7.9
Gross Alpha pCi/l 57 33 66 <20 <20
Gross Beta pCi/l <20 <20 37 22 32
TDS mg/l 379 379 523 420 416

i

.
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Table C-3

Evaporation Pond Water Analyses

Q-Sand ISL Pilot

West Pond East Pond
Parameter Units 6/11/82 6/11/82

~

Chloride g/L 18.0 20.3
i

|

Sodium g/L 6.4 6.8
.

TDS g/L 24.1 32.3

Arsonic mg/L 1.33 .96

Calcium mg/L 224 91

Selenium mg/L .039 .020

Sulfate mg/L 456 590

i. . Uran um mg/L 49 784

Alkalinity meq/L 15.6 26.8

Radium sci /L 1,804 456

Gross Alpha PCi/L 7,087 76,712

Gross Beta pCi/L 3,378 65,009

.

|

|

_ _ _ _ _ - - _
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Table C-4

Bleed Stream Water Analyses

Q-Sand ISL Pilot

Parameter (1) 4/8/82 5/7/82 6/10/82
.

Bicarbonate 1,537 869 647

Carbonate ND ND ND *

Chloride 199 234 185

Selenium .03 .02 .03

Sodium 280 266 201

Sulfate 280 246 252

Uranium 2.65 .17 0.11

TDS 2,012 1,260 1,342

Alkalinity 25.2 14.2 10.6

.

.

(1) All units are mg/L, except for alkalinity which
is meg /L.

.
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ATTACHMENT D

NPDES PERMIT NO. WY-0022411

Attached are copies of the discharge monitoring reports submitted
to the Wyoming Department of Environmental Quality for the 2nd

/ Quarter, 1982. The report titled SRD "Q" Sand Project (Location
003) shows an average flow of 0.002 million gallons per day
(MGD) or 1.4 gpm from the Q-Sand Project to the mine water

,

treatment system. All parameters for this flow are well within
the control limits.

.

e
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July 26, 1952

|'r. John Wagner
Wycning Copartment of

.Inviron-. ental Cuality s,
Water Quality Division
1111 East Lincolnway
Cheys:'ne, WY 82002

.

Re: Discharge ::onitoring Reports
.0;;mit WY 0022411'

Ocar :.ir. Wagner:

Fnclosed are the discharge monitoring reports for the
3ill Faith *:ine, Formit NY 0022411, for the cuarterly

. re; :.rt p.2riod ending July 1,1982.

Cn July 23, our analyticaJ 1aboratory notified us by
i.alep!.one that analysis of a water sample taken on
Ju..e 17, 1992, indicated a concentration of 36 pCi/
liter of radiu:-226 A secondary treatment system has
hsen set up which should prevent any further excursions.
A noncompliance notification is attached.

i

Sin; 2 rely,

/ E /' ..

. (..)c6. ~ssk t.k,i.;j::n:W.-
1

Calvin D. Fletcher
Wyc:'ir.g Uraniu. Operaticns

, . .:i . . ... ..

I ?.wl . Cia.::n rg? ': nitorin4 ..e: orts~

.

. :n. e. . . . v 2 ..c , . . v. a , .m . u c u .z . n . . . .:x-. ... ,. u .w. . . ....2. v e

S .: i': o -0 0 0
. y

.

*:.-.A ..r. -o 1.n .e.Jf .. . . u?4v .. w
g,, 3g .% b O '$

w
..,'. e f e . ' '. m

* **,a A.=.. .". * g . . . . 4 . "* 3. . 2 a .... .. .. .. . . . --.

|
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July 26, 1982

Mr. John Wagner -

W c:.ing Department ofi
Environmental Quality

e Water Quality Division '
.

1111 East Lincolnway
Cheyenne, NY S2002,

F3: :?oncompliance :*otification
Permit |Jo. WY 0022411

.

Dear :4r. Wagner:

On July 23, 1932, our analytical laboratory notified us
that analysis of a con:.osite water samp!.e frcm the Bill
Smith :4it.e d'.s :harge et. int 001, t a'.nn on i~r.e 17 2 it.di-.

cated a concentration of 36 pCi/ liter of radium ,6, Ae

pci/ liter of radium g6 sample tak-?n one wcp lat,er on June 25, contained 4In order to prevent future
e:<cursions of this nature, a dual trcatment aystem has
b:-en initiated at the treatment plant. A sc-cend matering
pu.:.p has been installed which operates simultaneously
with the first pump and treats minswater after 3aS')4
.crecipitate has drooped out in the first pend. ,This sec-
ondary system should ren:ve most of the radium, 6 that-

ca.Tains after the initial treatmant.

5incerely,
"

' , /: ~ s- .Ls-;v ..W r./.4. ?Ls
Caltin D. Fletcher
' .*; . . iit.g :*r an ium O,serati.:: s

CDF/dw
<

cc: U. S. "T. irc - . :-nt a l F rot' ct ion i.7.cy

Tuit0 '. 0 0
* t. . 0 t. ... . : s. . - a.. .-. ,

:.iC, n. J . ..:3
,

,, ...-., :

'.t.: 7 'l ~ . - 2 .'. t ' '. *it3-

1

. . . _ . , _ . _ . _ . , . , _ . . _ . _ , . _ . . . _ , . - ,
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July 28, 1932-

,

.

*
>

Mr. John Wagner
Wyoming Department of

Environmental Quality
Water Ocality Division -

1111 East Lincolnway
Cheyenne, WY 82002

Re: Discharge Monitoring Report
Permit WY 0022411
Discharge 002

-

2

Dear Mr. Wagner:

Enclosed is the discharge monitoring report for the
Bill Smith Mine R&D project, Permit 0022411 - Discharge

.

002, for the quarterly report period ending July 1, 1982.

Due to an oversight, analyses for sodium were not
o'otained at this discharge point for the months of
April and May. A notice of non-ccapliance is enclosed.

Sincerely,

f 8
L)db-. ~fd'l& *w

.i

'
Calvin Fletcher
Wyoming Uranium Operations

~

CF/dx

cc: U. S. Environmental Protection Agency.'

Suite 900
1860 Lincoln Street
Denver, CO S0295

Attn: Enforcement-Formits
;

4

||

1

, - -- ._,.v..- - . . . . , . . - - - - , , - - - - - . ,,



6

.

.

.*

n'.o r r-F..; Gee U nclea r Corp . .

.. .>. d. e >: 1120' *-

Giencock, W'l 82637 *

Ite:T R UCT10 H'. !4 RD.
i.c......... . . . . . . . . . . . . . . .n r...... . ....... ......._ .. .......... .. . ro,.v cr...,...Bil1 Sm1th M1ne J

.

> ..... ...... ....,....o...- ....w
..

. . . . . . . . . . . . . . , . . . . . . . . . . ~ . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... . -. . . ...-.... .. ,........ . ..... . ..... _...r--
. . . . . . .. .

.. .v
. . . ' | 6022411 ,00 !.l094 ',4 3 0.3 ' 1 0 " 10 >'' 41'00 s",.'...,.."".."o.".".."."....."."..".."..".'"..'..."..".."..'."."..~."..'.i.'......,

" ** " ~ ** *"
i -

'

i . ..

'. T.~ ! { ....... .... [ ( ,;. j [ .. c g s.,,.... , , , , , , , , , , , r~na.*a.".,6.*.-"--"...'"...."..".".t.""**.....*'>" i
- w.. r,s...... .e ..... ., . . . .

i.
u...,.3. s.a..o.~.d o. 7..,.ss....a.a . . . o a a . . .i . .., t . * u , . . .. * s-.. e "( ,.r r.".. . . . . . . . . . . . . . . . . . , . . . . . . . . . ,

[12 | 0,7 | 0;l **|"2.^.''......"......6..-....,.-
,.-,i.te,. .~. .........sn,,i..4. us. - <r....... o.g g g i i

8J2:0,4
F.~. . .T .M.~0

'
....o......... .. ,. .. , .

;.. .......',.,-i *....".."..^.~...ad.a=-e.,.'.a.e..a..*'.u , . . . . . . . . . . . , ....,.............,......6 .
. . . .

r--- . . . . . .

.
*

. . . . . . . . . ,
, , , , . , , , , .. . . . . . . . ,

.c.o.ca.i....u t ......c ; '
,,,,,,,,, . .w. . . . - ..... . . . . . . . . . . 3 , , , , , ,s.ir -"

i ,t,n; .,. . . . i ....... i
, , . . . . . . , ....... . . . . . ..... .... .a'. . . . , ...o... - ...... . . . . . . . ;

! I bMr' low in Conduit I ""**"* 0 .015 0.07 ', MCD **** '**** ****. Tot 8 ****

. -

0.12 | MGDr.nOSO i . .*.".T.'. I baTotI**** **** **** l **** ****' ****
,

Io..".
:

**** **** **** 31 31 { 31 \MG/L O! 1/90 l Cr
'

r. odium . .'.'.177.. ! '* * * * **** **** ; **** **** 1000 MG/L 3/90 I, Gr*

i 1

205 238 ; 220 LMG/L 0 6/90 i Gr. .... .... **** **** ****

lu e.irbona te | . .~..""|.'.. j **** **** **** **** **** 3000 ) 3/90 Gr

I " " "_" " .
| .

i **** **=* i **** . 3 4.4 i 5 :MG/L 'O! r,/90 Gr
i

| ; ;.

Cliioritie ':... . .**** ****
1 .i t t e_t-

;
l i . / *i Cr. ****... . **** aaaa

&I , [
' . .

t .....". ; **** **** ; **** LT . 0 0 2 ! gfi. .002: I.T .002iMG/f. I _6..,' __1 90 : r
. . . . . . . ; i t :ti r :e n i c ; .......I ^*** **** I **** i 1/rO I Gr****

!
** ** **** t e,' '

'. ; i II .T .002 LT .002'MG/L 0 1/90 Gr
I" - " . . . 'i **** **** ' **** T.T .002 T ,

i .-j -
......

nilenium i **** **** **** **** **** **** r !._.l./ 9 0 - Gr
. . . . . . . .

,

.

| """*1 **** **** . **** 7.8
,

**** 7.8 j SU }- .. ' l/ 9 0 ' Gr
. . . . ~ . .. g ;

. ,

* **** '**** 6.0 ; I 4.0 SU F. 1 / on' . Gr
i, .n : pi...l. .....~.. . **** .

j j {
.'

t ' '........
,

i. . . . . i ;

, . _ _ _
. i . . . .. . . . 1 i,

.. , ,. . . . . . . . . < . . . . . . . . . . . . , . . . . . . . i
.- - - - - - -

. . . . . . . . . . . . . . . i .... i |
_

..

9 7. W. f.g . '-* *. ". .*.* * '.* * *s .w. ..* o ' - < "..~. .u .o ... w.n e .. . 6(.m u - "W a r "., .
, ,e...,,...,,....,,..............,...., f. ,. f.....; , .. ..

o ve .s u. It i.1 I Pren,dOnt *i 3 I .yI .> .

a _ ..... e... .
, . . . - . . - . * . * . . . . * . * * " . . * . * . ".. . . ._ _ , , . . .. . . . . . . ,.... .. . . . , . . . . . . . . . . . . . . .

. . . . .
.. . - . .

..6.(
.

.



.
.

LA .sa ' -
. .e

-.L --

; . .. ..n . . . . .
..

--. , . . .....

t, b .. .
.

. . . . . . . . . . . . . . . . . . . ,

' $}k' .: ..4
e i s. .i?( .#f -

.'P r? tld i|f Or P
. .. ...eJ . . e.... ..- .'.*" *... .**..a.** .*.*w.*.... '

t | ...u i .
................'..............| .**8******''''**#***8#******'"''****'''***************~ * ' * * * ~ * " " * * * ' * ^ ^ *

,,' . ,

f. . . . o..... . u .~ es s .....-I -. s ua , e... . C
' ....n....u....v

*. -

, i j ;
i.

. . . . . . .
I. * 'j ..

. . . . ..
[,

L. er
I ! [ . ; ........ ;

,

i i 8 .
1ii e !. ., . . . . g.

..I*i I!.g ). J g , )( ,- Q,{ i AAAAj AAAA AAAA ',.g g . .
o

< . i i i j
.. .

i i i i i*

jj | 57|! j A,,A!,,AA AAA. AAAA - - - . -rc - 09/1j0j | 57.

',

| &AAA. AaAA . . . . . .

A*AA | AAAA | ***A I I'N I N U *,*''...g .g
| )'( )(/ )3 g AAA&

h
. i i i i i i i i" ...

.

|09f3t0| 030 j s20 alc. | AAAA ........
: ro **** **AA '' ''

. .T.: *.. i c i n:.::r .ij ;
,

.AA. .

{ pg i Gg/J, g AAAA **** ****i AAAA AAAA '*
..- -i '.

' 030 i. 030 J 030 *AAA AAAA . .......l
AAAArG i 09/l' 0|

. ' i
I

! I 2722~ . edirnliir,

.l !
**AArG 0''/3

! I I 005 ^^^^******** ****-

^^^^ ^^^^ 6
I i - ! ; i

i
rG 09/3 !.0 t | 432 : G02 j 581 | ! ****

- ".?. . ". . !
.

.*'e g
; et ana. lr ..:. . S :.

|!.
: ****

!. rC i 69/3; i,
0003 ; **** **** *^*^ ^^^^ I '**'*

, . :
__

,

pq Q)d/] Q 73Gl {{101 746 ; AwAA } AAAA AAAA ........
!i

i, . .T.: !. nui u ...;

| I ,****i rG ai</3 i n/cM' 0001 ^*** *^^^. **** ****
g

'

i i -

|........rc .' 09/3 10 L/GM 0n2 t 942 102 ; 1 **** **AA AAAA

I | j ; i ... .

!
**** .. . ; .. . o s a,;.

DGM I 21 0 ****
I}' t ne* ui. ! ^^^^ **** *****^^^ ' ~ ' * *

~!

. 01 DCM | 700 200 ! 4000 . - " * * " . .t .i n i d o m i . f,.. .|

* '^^ P. 9 N. !. .****' *^** ****

.
- .....

'..,, ,

. . . . .

g i i 3

,

{
__ ..

I
.,, ... .......n ... . ........ n ... . . ~ " . e.".w.; j i .,,,, .n..~.., ,, r . . . . .... , .......,...e..u. .u.v a a i t c i . - . . . . . . , , . , . , , , , . . .|

, .. 4, , , , , , ,

o.c ....-..i ; i
,

= . . . . . . .
_

............e.a.*".o...-a.........i4..i.........s
. .... .s

q,g,1
.. ....., ,. . ...

1
., 1 01. G . ? : .f..~.6...'....,.'....".d..,.~"..-a.,.8a .e a e+ =a a

\.i /.[ g g
.. ................ . . .

. . . . .-.a...,
, 1,

..-.....,......r g . . . . i . . . . . . . . .:.". s . ,,...,.. . . ...,: te.. ....... ,... u .w...i,,..,"....-..~..
" s=r-*. ** ."e-. .- s *.u

..,. . . -r is . A . t . ."..t '* '. i. . . . a .. - n . . .. .u. .. . .. . . ..s . , u - : . , . . .". s. .s ,~. . . ..s4. . ~ . ~ - . - .

.,,,,,,.,,s i . , , . . . . . t
-

96 ~
g- (..

~

i..

... O . C. 2'~O O
*

'.T.i I . .300; ~ 1 1 4' ''-
. a"- - " ' ' * *. "* ~ .* ** ..*a-- -

,.a-..~~-."e'."..-..".-."..~~~a"-n'*:.'-....-.s..."..."........6 t *00'14 501,''01'30 34
eO I....s....-...-.... mi... v . I O '.....,...4... ..... . . .. . . i ,

..s.................."...ia...........- ..a e. .. . ......
....w........... . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ].eniM ht1.mS 1li.B. -.- . . - - . - - - ..--. -- a.,..n..:.~~.<...,m,eav.4...."a........,s.-...4.......a.~.............e.i.,u.ree . i =,er 4

. tce)^orP dnaS O 736211 ''U , kcor nie . ..

sH01TCURT;ril
.

c e* ] 1 ". 0* * *3 *

D11 5
~

-

. proc rn. leiht e : .. . . .%.-er..-

s

.

.

,.

a

e
e

... . - - - - -

. _.

. *


