APPENDIX 2.9(A)



PRIVATE WELLS



Sampling Periods and Number of Samples used in the
Statistical Evaluation of Water Quality Data from Wells in
the Crow Butte Commercial Study Area

Private Wells

Well 1ID# Formation Sampling Period No. of Samples
13 "Brule 01/82 - 07/85 8
17 Brule 10/81 - 04/87 : 23
19 Brule 07/85 - 04/87 4
25 Brule’ 10/81 - 04/87 25
26 Brule 10/81 - 04/87 25
217 Brule 03/83 - 04/87 18
30 Brule ‘ 01/82 - 07/85 8
40 Brule 01/82 - 07/85 8
56 Brule 10/81 - 07/85 9
57 Brule 10/81 - 04/87 18
61 Chadron 10/81 - 07/85 12
62 Chadron 10/81 - 07/85 12
63 Brule 10/81 - 07/85 9
65 Chadron _ 10/81 - 07/85 11
66 Brule 10/81 - 07/85 14
74 Brule 10/81 - 07/85 11
88 Brule 01/82 - 07/85 : 8

95 Brule 01/81 - 07/85 8




FERRET EXFLORATION CO OF NEBRASEKEA
CrROW EBUTTE FROJECT
WATER QUALITY REFORT

Sample Number:WELL -13
Sample Type: FRIVATE WELL

Formation: BRULE

Fage No. 3 of 3

SAMFLE SUMMARY

Surface Elevation: 4019.9 ft. M=3L
Well Depth: N/A ft,.
Distance from Wellfield: 3500 ft.

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
All values in mg/l unless noted

’
Calcium 7.4 76.8 72,275 2.715
Magnesium 9.1 10 9.325 . 287
Sodium 21 21 21 0
Fotassium 4.7 3 4,847 J127
Carbonate {2 £2 2 0
Bicarbonate 300 313 307.614 5.846
Sulfate 25 13 7.513 2.539
Chlaride 2 5.7 I.629 1.237
Ammonia-N £0.05 0.18 LGB6 L0357
Nitrite-N 0,001 10,01 TE-03 4E-DZ
Nitrate-N 1.1 1.4 1,253 L0596
Fluoride 0.6 0.7 636 L0486
Silicaflas 5102} 41 b3 57 8.155
T05-180-C 108 I70 142,625 21.639
Conductivity (umhos) 463 520 484.875 18.427
Alkalinity(as CaCO3) 228.2 270 249,329 16
pH istandard units) 7.2 7.6 7.394 . 147
lon Balance
T0S Ealance
Cand. Balance
All values in upg/l unless noted
Aluminum <100 4100 100 0
Arsenic 2 2 2 0
Barium 300 340 300 0
Boran <300 <300 200 0
Cadmium <1 <1 1 0
Chromium {1 <1 1 0’
Cobalt <1 <1 1 0
Copper 2 2 2 0
Iron 400 400 4040 0
Lead ' <5 49 ] 0
Manganese .’ L1100 <100 100 0
Mercury 0.1 0.1 . 0
Molybdenum 2 -2 2 0
Nickel 42 2 2 0
Selenium €2 {2 2 0
Vanadium 10 10 10 0
Iinc 440 440 440 0
Uranium (as U) 1 12 7.375 3.249
Radium-226(pCi/1)" 0.1 0.2 . 133 052



FERRET EXFLORATION CO OF hlEZE!F\ﬂiESB A
CROW RBRUTTE FPROJECT
WATER QUALITY REFORT

Fage Na. & of &
Sample Number:WELL <17 Surface Elevation: 2510
‘ample Type: FRIVATE WELL : Well Depth: 80.1 #%t.

ormation: BRULE Distance from Wellfield:

SAMFLE SUMMARY

FARAMETER . MINIMUM MAXIMUM MEAN S5TD.DEVIATION

All values in mg/l unless noted

Calcium S7 3.2 59.182 1.622
Magnesium _ 7.1 9.1 7.948 477
Sodium 15.8 19 17.25 764
Potassium 3.4 ’ 5 4,427 : L8403
Carbonate 1 2 1.9 L9227
Bicarbonate 224 257 240,741 7.487Z
Sulfate 8.6 13 11.024 1.016
Chlaride Z b .74 L9326
Ammonia-N C0,05 20,05 .05 0
Nitrite-N “.001 L0.01 TE-03 4E-03
‘itrate-N v 0.74 1.70 1.248 27
luaride 0.6 0.8 L6777 L0587
Silicafas 5i02) S b2 58.874 2.446
TDS-180¢C Ll 330 _ 287 ' 21.711¢
Conductivity {(pmhos) 387 445 408,435 "14,651
Alkalinity(as CaCO3) 184 : 220 200,648 9.394
H (standard units) 7.22 g.22 7.675 L32

.on Balance
TD5 Balance
Cond. Balance

All values 1n pag/]l unless noted

Aluminum £100 $100 100 0
Arsenic 2 I 4,071 1.141
Barium 200 200 200 0
Boraon ' 1 100 63.077 33.263
admium <1 <1 1 0
whromium {9 4“9 3 Y
Cobalt <1 %50 18.667 27.209
Copper <10 <10 10 0
Iron - “10 150 29.231 10,377
Lead €9 4] g 0
Ménqanese {G 5 5 0
Mercury 0,2 0,2 .2 0
Molvboenum <10 S10 10 0
Nickel 210 <10 10 0
Selenium o {1 i1 i 0
Vanadium <10 <10 10 0
“linc <10 30 ' 21,167 7.975%
lranium (as U) i1 11 3.696 30037

adium-226(pCi/l) 0.1 ' 0.7 269 193

ft.

I00G fE.



FERRET EXFLORATI C]hl cCO OF hlEZEiF?F\ESk A
CROW BUTTE FROJECT
WATER QUAL I T'Y’ FEEZF ORT
Fage No. 2 of

Sample Number:WELL 19 Surface Elevatiaon: 3B90 ft. MSL
Sample Type: PRIVATE WELL ' Well Depth: 80O ft,.
*Formation: BRULE Distance from Wellfield: 1400 ft,

SAMPLE SUMMARY

FARAMETER MINIMUM . MAXIMUM MEAN STD.DEVIATION

All values in ma/l unless noted

Calcium 75.3 80.5 78 2.14
Magnesium 9.9 11.3 10.59 .597
Sodium 9.3 12,3 11.2 1,332
Fotassium 4.1 5.2 4,675 .356
Carbonate
Bicarbonate 248 258.3 293.33 4. 337
Sulfate 7.9 13.3 11.059 2.3781
Chloride 6.5 6.9 4.3 ]
Ammonia-N ‘ 20,08 0.07 . 057 L0132
Nitrite-N 0,002 0,012 JE-03Z 4E-073
Nitrate-N - 2.73 10,7 10.233 415
Fluoride 0,60 ‘ ' .64 .62 016
Silicafas 5i02) 47.2 52.3 49,635 2,575
TDS~-1B0OC ib4 164 Ib64 ' 0
Conductivity (pmhos) 927 527 52 0
Alkalinityfas CaC03) 204 211.7 207.7 3,392
pH (standard units) .38 .14 7.725 . 349
lon Balance ’
TDS Balance
Cond. Balance
All values in pa/l unless noted
Aluminum o {100 <100 100 -0
Arsenic ' _ 3 4 3.9 ; .577
Barium 260 200 ' 275 19.149
Baron ' 30 ) 30 30 0
“Cadmium” <1 <1 1 0
Chromium <9 ] ' 9 0
Cobalt
Copper : 10 20 15 3.774
Iran : 20 ‘ {30 20 0
Lead - <35 8 4 1.414
Manganese €8 <5 . ] 0
Mercury S, 2 0.2 : .2 0
Molybdenum 10 <10 . 10 0
Nickel , <10 <10 10 - 0
Selenium i1 1 1 0
Vanadium 110 <10 10 0
linc 180 530 247.S 154,137
Uranium (as U) 2 3 3.75 1.258
1.7 873 624

Radium-226(pCi/1l) - 0.2



FERRET EXFLORATION CO OF

Sample Number:WELL <25

Sample Tvoe: FRIVATZ WELL

Formation: ERULc

CROW RBRUTTE FROJECT
WATER QUALITY REFORT
Fage No. 6 of 6

SAMFLE SUMMARY

NEERASKA

Surface Elevation: 3504.7 +ft,
Well Depth: 735.1 ft.,
Distance from Wellfield: 2Gdn

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATICN
All values in mg/l unless noted
Calcium 70 g46.8 78.833 4,262
Magnesium 9.6 12.2 10.754 57
Scdium 11.4 1é 13,321 1,07
Fotassium 4.0 5.2 4,621 308
Carbconate <1 $ 3 1.5 .527
"icarbagnate 256 301 2B82.4564 11.213
ulfate 5 <10 7.644 1.507
~Chloride 3 2 7.416 2.42
Ammonia-N 0,03 0,03 09 0
Nitrite-N 0. 001 10,01 bE-03 4E-07
Nitrate-N 2.3 11.3 7.26 2.759
lugride 0.6 0,72 Lhe3d 041
dlicatas 5102 49.2 5.2 2.7%7 1.82
“TD5-180-C 257 404 344,15 37.377
Conductivity (umhosi 458 552 517.8 27.347
“Alkalinityv(as CaCO3) 210 259 232,265 10,465
pH (standard units) 7.03 8.24 7.996 331
lan Balance .
- TD5 EBalance
Cond. BRalance
All values in upg/! unless noted
sluminum 100 2100 100 0
Arsenic 2 B 5.5963 1.672
Farium 30 340 259.378 101,136
Baron <10 140 58.371 40,923
Cadmium {1 <1 1 ]
Chromium o ) 5 0
Cobalt <1 10 9.235 3.686
Copper 10 10 10 ]
Iron <10 %950 27.897 7.75
Lead 49 49 ] ‘ ]
Manganese 3 3 g 0
Mercury 0.2 10.2 2 0
‘Molybdenum <10 210 10 )
“Nickel {10 {10 10 0
elenium €1 <1 1 0
vanadium 10 10 10 0
linc 26 250 195,067 g0.139
Uranium (as U} 1 10 4,292 2.662
Radium=-2Z26(pC1/11} 0.1 0.6 . 282 17

MaL



FERRET EXFLORATION CO OF NEEBRASEA
'CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No. 6 of &6 '

Sample Number:WELL 26 ,Surfacé Elevation: 3BZ0.1 ft. MSL
Sample Type: PRIVATE WELL ) Well Depth: 80.1 ft.

Formaticon: ERULE : Distance from Wellfield: 3700 §t.
' SAMPLE SUMMARY ,

FARAMETER MINIMUM MAXIMUM | MEAN STD.DEVIATION

All values in mg/l unless noted

Calcium g3 ‘ 156.7 122,464 15,271
Magnesium _ 10 20 13.115 (2,19
Sodium 12 17.5 15,29 1.4%
Fotassium 5.3 7.6 . 6,922 L9133
Carbonate <t 2 1.3 327
Bicarbonate 289.0 274 - 339.4 20,051
Sulfate ' 12 . 44 28,232 8.757
Chlaride ' 12.2 45 30.605 7.694
Ammonia-N . $0.08 $0.05 .05 0
Nitrite-N : ' <.001 £0.01 6E-03 | 4E-03
Nitrate-N 9.3 35 16.658 ¢ 6.945
Fluoride 0.4 0,8 . 622 . 087
Siiicatas 5i02) 45.8 99 49,205 2,32
TDS-1B0C 372 648 : 500,44 65,371
Conductivity {(umhos) 630 766 774.48 G1.4467
Alkalinitvias CaC03) 296.3 31é 282.178 16.793

pH {standard units). 6.8 , g.14 7.587 <333
Ion Balance '

TDS Ralance

Cond. Balance

All_valués in ug/l unless noted

Aluminum <100 ) <100 1000 - 0

Arsenic : 1 7 4.313 1.887
Barium <100 329 290 101,39
Baraon 10 110 60.714 o 3T.T716
Cadmium ~ <1 RS 1 0
Chramium . . 45 {5 5 . 0
Cobalt {1 <50 1B. 667 27.209
Copper 7 20 . 14.188 g.28
Iron - 10 %320 30.667 10,998
Lead <5 <5 -3 0
Manganese 5 {5 ‘ 3 )
Mercury 0.2 <0.2 .2 0
Molybdenum {10 {10 ' 10 0
Nickel - <10 ’ <10 10 ’ . 0
Selenium : <1 . 1 1 Q
Vanadium <10 <10 ‘ 14 0

linc 20 54 37.267 11.087
Uranium (as W) 7 a1 12 5.84 .387
Radium-226(pCi/1) 0.02 1.5 .48 .427



FERRET EXFLORATION CO OF hlEEEBF?F)ESk:F)

Sample Number:WELL <27
Sample Tvpe: PRIVATE WELL

Farmation: BRULE

CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage Na.

SAMFLE SUMMARY

Surface Elevation: 3850
Well Depth: B0 +t.

Distance from Wellfield:

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
All values in mg/l unless noted
Calcium 68.9 72,3 70,319 1.117
Magnesium 8.3 10 9.159 421
Sodium 14.4 19.3 16,582 1.377
Fotassium 4.4 3.9 J.088 33
Carbonate €1 < 1 0
icarbonate 230G 284 269,044 7.909
sulfate 15,0 18 16.4%4 1.184
Chloride 2.1 8 4,329 1.7153
Ammonia-N 0,05 0,05 EIN] 0
Nitrite-N £.001 0,01 SE-03 4E-03
Nitrate-N 0.8 3.38 2.376 . 738
luoride 0.6 - 0.9 .781 L078
aillicatas §i02) 47,9 ] 54,159 2.635
TDS-180-C 276 164 319.667 20,954
Conductivity (umhos) 445 502 471 16.62
Alkalinitv(as CaCO3} 2035 241 223.789 8.84
pH (standard units) 7.2 8.29 7.734 332
lon Balance
TDS Ealance
“Cond. Balance
All wvalues in pg/l unless noted
rluminum 100 £108 100 0
Arsenic 1 & 4,308 1.494
Barium 170 200 182.727 11,909
EBoron 40 130 84,615 20.718
Cadmium 1 <1 1 0
Chromium ] 3 3 0
Cobalt ] ] 9 0
Copper <10 10 10 0
Iron 20 60 35.8 11,679
Lead ] <5 ] 0
Manganese €3 €5 3 0
Mercury 0.2 (0.2 2 0
Molybdenum <10 10 10 0
tickel 10 <10 10 . 0
2lenium “1 i1 1 0
Vanadium 10 10 10 0
Zinc 10 60 30,077 15.866
Uranium {as U) <1 14 4,667 3.929
Radium-226(pCi/l) 0.1 1.9 .92 535

2500 fr,



FERRET EXFLORATION CO OF NEBRASKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
' FPage No. 3 af 3

Sample Number:WELL <30 i Surface Elevation: 3770 ft. M5t
Sample Type: PRIVATE WELL _ . . Well Depth: 53 ft,

Formatiaon: EBRULE .Distance from Wellfield: 13300 +1%.

SAMFLE SUMMARY

coo ' . . '
FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION

All values in mg/] unless noted

Calcium, 559.6 b2.0 58,229 2.137
Magnesium 4.6 6 5.279 865
Sodium 37.9 44 49,7 2.159
Fotassium 14 16 14,625 L7112
Carbonate <1 a2 1.667 516
Bicarbonate 243,35 291 261,986 15.507°
Sulfate 25 34 29.271 2.901
Chlaoride 13 17.9 14.971 1.333
Ammonia-N 0,05 0,05 ‘ .05 0
Nitrite-N £.001 0.01 BE-03 ' 4E-03
Nitrate-n 3.4 3.7 : 3.568 119
Fluoride 0.3 .61 .341 L0592
Siticafas §i02) 55 60.5 ' 58.35 2,004
TDS-130+C 336 404 . 369.429 27.802
Conductivity (pmhos) 486 543 516,333 24,279
Alkalinity(as CaCO3) 199.6 230 217,635 17.949
pH (standard units) 7.3 g.22 7.605 L334
lorn Balance \
TDS Balance
Cond. Ealance
All values in pg/l unless noted
Aluminum 100 100 100 0
Arsenic . 2 2 2 -0
Barium 300 ) 300 300 0
Boron <300 300 500 0
Cadmium <1 w1 1 0
Chromium ‘ 1 1 1 0
- Cobalt <1 ! 1 0
Copper 4 : 4 4 0
Iran . ‘ <50 %90 o0 0
Lead ‘ <5 <5 S 0
Manganese : <100 <100 100 0
Mercury {0.1 L0.1 .1 0
Molybdenum <2 £2 2 0
Nickel {2 : {2 2 0
Selenium 4 4 4 0
Vanadium » 9 S 3 0
linc 82 ‘ g2 B2 ¢
Uranium (as U) 11 23 15.625 4.658
Radium=-226(pCi/1) 0.2 0.9 3B 22



FERRET EXFLORATION CO OF NEERBRRASKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No. 2 af I
S5ample Number:WELL =40 Surface Elevation: 3750 +t. H5L
Sample Tvpe: FRIVATD WELL Well Depth: &0 ft,
Formation: BRULE )

v

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATICH ¢

All values in mg/l unless noted

Calcium 61 67.2 63.813 2.016
Magnesium 6.5 2 7.613 .786
Sodium 17 17 17 0
Fotassium 4.6 6.8 5.7 .1
Carbonate o1 <2 1.667 .916
icarbonate 230 247 255.1 b.364
“ulfate 3 19 10,663 4,425
Chlaoride 3 6.7 4.3 1,365
Ammonia-N = 40,05 0.06 053 SE-03
Nitrite-N 0,001 “0,01 BE-03 4E-03
Nitrate-N ‘ 2.1 3,91 2.578 574
cuaride ' 0.4 0.9 475 L0446
silicatas 5102) 53 9B. 6 53,6 2.1479
TDS-130-C 272 340 ' I09.375 - 24.3581
Conductivity {(pmhos) 424 440 442,143 180993
Alkalinitytlas CaCO3} 200 231 ' 21301 10.347
pH (standard units) 7.3 B.15 7.67 .319
lon Balance
TLS Balance
Cond. Balance
All values in pg/l unless noted
“ Aluminum 2100 £100 100 ‘ {
Arsenic 2 2 7 0
Bariunm 200 200 200 0
Baron €500 £500 300 0
Cadmium ol w1 1 Q
Chromium <1 1 1 0
Cobalt o1 {1 1 0
Copper 4 , 4 4 0
Iron _ 30 <30 S0 0
Lead _ - 43 €3 3 0
Manganese {100 <100 100 0
Mercury 0.1 £0.1 . )
Molybdenum 2 €2 2 0
fickel 2 {2 2 0
2lenium <2 2 2 0
Vanadium 9 9 9 0
inc 50 20 50 0
Uranium (as U) <1 7 4,623
Radium-226(pCi/1) <0, 1 0.8 363

Distance from Wellfield: 12500 +:¢,



FERRET EXFLORATION CO OF NEERASHEA
. CROW RBRUTTE FROJECT
WATER QUALITY REFORT
Fage No. 3 of 3

Sample Number :WELL <56 Surface Elevation: 3730
Sample Type: PRIVATE WELL - Well Depth: 200 ft,
Formation: BRULE ‘Distance from Wellfield:

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATICON

All values in mg/l unless noted .

] ' 40,244 Z.828

Calcium 37 45,

Magnesium 4.1 - 3.2 4.611 322
Sodium 210 240 224 10,863
Potassium 14 18 16.189 1.1779
Carbonate _ {1 12 1.714 . 488
Bicarbonate 249.9 270 259.396 7.379
S5ulfate , 179 ‘ 217 196.5 11,006
Chloride 120 150 135.378 8.376
Ammonia-N o . 40,035 0,03 - i} S0
Nitrite-N $.001 0.0t ’ BE-03 4E-03
Nitrate-N 3.3 . 7.0 6.003 977
Fluoride 0.3 0.4 « 233 047
Silicafas Si02) &8 B1.1 74,111 2,679
TD5-180C 730 : 886 B3B.333 310,274
Conductivity (pmhos) 1218 - : 1340 1280.444 43,356
Alkalinity(as CaCO3) 200 ’ 224 213.4 8.823
gH (standard units) 7.9 B.16 7.787 21
Ion Balance o : :
_TDS Balance

“Cond., Balance

All values in pg/l unless noted

Aluminum 100 . 160 - 100 0
Arsenic 8 8 8 ' o

© Barium : <100 <100 : 1G0 0
Baron ‘700 - 700 TG0 0
Cadmium <1 1 1 0
Chromium {1 i1 1 0
Cobalt : <1 <1 1 0
Copper 5 -5 5 0
Iron 150 150 150 0

Lead ) 3 3 0
Manganese <100 <100 100 v
Mercury 1.5 1.5 1.5 0
Molybdenum b 6 b 0
Nickel 22 {2 2 0
Selenium 71 71 71 -0
Vanadium b & 6 0
Zinc "S560 560 S60 Q
Uranium (as U} 17 21 19,73 1.389
Radium-226{(pCi/1) 0.1 0.4 LZ225 116



FERRET EXFLORATION CO OF NEEBRASHEA
CROW BUTTE FROJECT
WATER GQUALITY REFORT

Sample Number:WELL

‘ample Tvpes PRIVATE WELL

ormation: BRULE

[ =g
° 3/

Fage No. 4 of 4

SAMPLE SUMMARY

.Surface Elevation: 3800G.1 ft, M3
Well Depth: 24,9 +t.
Distance from Wellfield: S704 +t.

FARAMETER MINIMLM MAXIMUM MEAN S5TD.DEVIATION
All values in mg/l unless noted
Calcium b1.6& 68 64.535 1.86
Magnesium 6.7 7 7.636 .973
Sodium 15.3 20,4 17.611 : 1.224
Fotassium S.4 h.ob 5.087 L 305
Carbonate ! 52 1.444 927
Bicarbonate 249 268 257.4671 5.947
Sulfate 5 12 9.239 1.72:28
Chloride <2 5.4 3,641 1.177
Ammonia-N 0.035 0D.05 L0035 0
Nitrite-N .001 0,01 6E-03 " SE-03
‘itrate-N 1.71 65.09 3.003 1.327
~luoride 0.3 0.463 . 3967 044
Silica(as S5102) 49,2 2 56.417 2.954
TDS-180-C 280 350 304,824 20,388
Conductivityv (umhos! 404 490 439.3 25.661
Alkalinity(as CaC03) 204 226 213.3 10.04k6
H (standard units) 7.2 8.28 7.646 L3166
.an Balance '
TDS Balance
Cond. Balance
All values in ug/l unless naoted
Aluminum 190 190 110 58.31
Arsenic 2 7 4.1 1.449
Barium 200 240 220 11.18
Boron 20 £100 52,222 27.739
admium <1 {1 ! 0
chromium 5 - I 0
Cobalt 1 £50 18.667 27.209
Copper {10 <10 16 G
Iran 10 50 31,2 3.863
Lead ] L9 b 0
Manganese <3 <3 ] 0
Mercury 0.2 0.2 2 0
Molvbdenum <10 <10 10 {
Nickel 210 10 10 0
Selenium i1 L2 1.2 L 422
Vanadium <10 <10 10 (0
linc 30 140 68.536 34.479
ranium {as U} “1 14 6.5 4,076
adium-226{(pCi/1) 0.1 0.9 436 .24



FERRET EXFLORATION CO OF NEBRASHKA
CROW EBUTTE FROJECT
WAaTER QUALITY REFORT
' Fage No. I of I
Sample Number:WELL s61 Surtace Elevation: 3710 ft. MS
Sample Type: FRIVATE WELL . Well Depth: ZB0 +t,
formation: CHALDRAON

- SAMFLE SUMMARY

FARRAMETER MINIMUM MAXTIMUM . MEAN STD.DEVIATION

All values in mg/! unless noted

Calcium 12.6 16 14.4 1,03
Magnesium 2.7 R 3.091 247
Sodium 380 470 402,167 10.495
Fotassium 8.9 9.5 25 193
Carbanate i 72 1.625 .518
Bicarbonate 3483 410 388 11.066
Sulfate J40 409 ' 381.083 19.538
Chloride 150 ' 170 160,655 7.231
Ammaoria-N C0.14 0.44 : 311 .096
Nitrite-N $0.01 10,01 C L0l . 0
Nitrate-N 0,01 BRI L 051 L041
Fluoride 0.5 0.8 bbb . 089
Silicatas 5102) 7.9 13 - 10.142 . C 1,264
TD5-180+C 1078 1240 1169.3332 45.761
Conductivity {(umhos) 1740 . 2000 1863.818 B4.0353
Alkalinity{as CaCO3) I10 349 323.71 12.37
pH (standard units) 7.78 B.42 6.099 ' L173
Ion Balance

TDS Balance

Cond. Balance

All values in ug/l unless noted

Aluminum _ ' <100 <100 100 0
"Arsenic _ 12 2 , 2 0
Barium <100 <100 - 100 g
Boron goo 800 goo 0
Cadmium <1 <1 1 0
Chromium 1 71 1 0
Cobalt {1 : < i 0
Copper 1 1 1 0

Iron <50 290 S0 0

Lead ] {3 3 0
Manganese <100 <100 100 0
Mercury 13 13 13 0
Molvbdenum (2 <2 2 0
Nickel <2 <2 2 0
Selenium {2 {2 2 0
Vanadium 8 8 8 0

lZinc 8 8 8 0
Uranium {(as U) . 1 2 1.417 913
Radium=-226(pLi/1) 1.9 4.8 3.283 .B49

Distance from Wellfield: Z0GOD ft.



¢
FERRET EXFLORATION CO OF hlEZEGF‘F\ESF A
CROW EBUTTE FPROJECT
WATER GUALITY REFORT
Fage No. 3 of 3

Sample Number:WELL 62 Surface Elevation: 3730 ft. M3L
ample Type: FRIVATE WELL Well Depth: 4469.3 ft.
grmation: CHADRON ) Distance from Wellfiela: 7730 ¢,

SAMFLE SUMMARY

FARRAMETER MINIMUM MAXITMUM MEAN STD.DEVIATION
All values in mg/l unless noted

Calcium

12 18 15. 5
Magrnesium 243 4,73 3.408 444
Sodium 380 410 392.417 .02
Fotassium 5.0 14 9.975 1.907
Carbonate 1 2 1.667 S
Bicaroanate 380 445.5 400.017 20,189
Sulfate 28 370 348.727 12.58¢4
Chlaride 169.2 , 186 178,22 9.123
Ammonia-N 0.20 0.44 . 314 ey
Nitrite-N £.001 0,01 PE-03 4E-03
itrate-N 20,01 0.1 .049 ' L0368
~luoride 0.4 0.9 L5635 L1122
Silicatas 510Z) 10 12 11,082 L0648
TDS-180-C 1030 © 1200 1143, 333 91.22
Conductivity (pumhos) 1790 1930 1864.8373 48,123
Alkalinity(as CaClO03) | 313 369.2 33373 16.418
i (standard units) 7.8 8.4 8.085 173
.aon Balance
TDS Ealance
Cecnd. Balance
All values in g/l unless noted
Aluminum 70 70 70 0
- Arsenic 1 o1 1 0
Barium 40 40 40 0
Boron 730 730 730 y
admium “0.1 20,1 .1 0
Lhromium “1 41 1 0
Cobalt ' {1 <1 { 0
Copper 1 i { 0
Iron 30 30 30 0
Lead <1 <1 1 0
Manganeseé 13 13 13 o
Mercury 0.3 0.2 - 0
Molvbdenum 210 110 10 0
Nickel 2 2 2 0
Selenium . 1 {1 i 0
Vanadium b 6 b U
Iinc 110 110 110 0
‘'ranium (as U) 16 36 24,295 6.608
adium=-226(pCi/l) 5.9 18 13.97% 3.919



FERRET EXFLORATION CO OF NEERASKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
» Fage No. I of 32
Sample Number:WELL 63 o ' Surface Elevation: 2780 ft. MSL

Sample Type: PRIVATE WELL : Well Depth: N/A ft.

Formation: BRULE Distance from Wellfield: 10000 ft.
: SAMFLE SUMMARY :

FARAMETER - MINIMUM MAXIMUM MEAN | STD.DEVIATIGON

All values in mg/l unless noted

Calcium 60 69 65.1 - 3.118
Magnesium : 5.2 8.7 7.411 777
Sodium 21,32 24 22,663 .B43
Potassium : 7.6 8.7 8.4 . 3B4
Carbonate 1 <2 1.714 . 488
Bicarbonate 262.8 281 273.244 6.335
Sulfate 7 19 10,636 2.44¢%
Chloride R 9.5 4.5 . 739
Ammonia-N 0,05 . Q.05 03 0
Nitrite-N _ <.001 20,01 8E-03 4E-03
Nitrate-N 0.96 RIS ‘ 2.022 . 591
Fluaride 0.9 0.6 L3582 .05
Silicaias Si02) 54 60 ‘ 57.267 2,306
TDS-180+( 299 390 333,667 30.116
Conductivity (pmhos) 439 - 499 469,667 18.5682
Alkalinitvtas CaCO3) 210.2 244 227.371 12.3889
pH (standard units) 7.2 B8.08 7.624 e 303
Ion Balance
TDS BRalance
Cond. Balance
All values in pg/l unless noted
Aluminum <100 <100 100 0
Arsenic ' 3 3 3. 0
Barium A 200 200 200 ¢
Baron {500 <900 - 500 0
Cadmium <1 {1 1 0
Chromium <1 ' i1 1 0
Cobalt <1 <1 1 0
Copper . 2 2 2 0
Iron {50 <S50 g0 0
Lead - o 49 : {9 ] 0
Manganese + 100 2100 100 0
Mercury ' 0.1 ' 0.1 o 0
Molvbdenum ' 12 12 2 : 0
Nickel L2 <z 2 0
Selenium 2 2 2 0
Vanadium ' 6 b 6 0
linc 5{ 94 54 0
Uranium (as U) 2 22 10.889 S.999
219

Radium-226(pCi/1) 0,2 0.8 . 444



. Sample Number
Sample Type:

Formaticn: CHAD

FARAMETER

FERRET EXFLORATION CO OF NEBRASKA

CROW BUTTE FROJECT
WATER QUALITY REFORT

-

Fage No. 3 of 3
SAMFLE SUMMARY

MINIMUM MAXTMUM MEAN STD.DEVIATIGON

All values in

Calcium
Magnesium
Sodium
Fotassium
Carbonate
“icarbonate
ulfate
Chloride
Ammonia-N
Nitrite-N
Nitrate-N
luoride

s1licalas 510%)

TDS-150C
Conductivity
CAlkalinity(as

pH (standard units)

Ion Balance
TDS Balance
Caond. Balance

All values 1n

ARluminum
Arsenic
Barium
Boran
Cadmium
Chromium
Cobalt
Copper
Iron

Lead
Manganese
Mercury
Molybdenum
Nickel
elenium ’
vanadium
linc

Uranium {(as U)

ma/l unless noted

11.7 14 12,85 .81

i
1.4 2.2 1.827 L1467
340 380 360.909 12,413
5.4 6.7 : 6.06 L3846
<1 {2 1.536 527
391.3 420 405,873 9.13 =
255 290 270.091 10,251
160 170.4 165.93 4,331
0.14 0.61 412 19
.00t 10,01 BE-03 4E-G3
S0,01 0.1 L0049 L0472
0.9 0.9 © .4B8 il
8 10 Q.24 . 585
910 1100 1013.364 43,283
(umhos) 1550 1760 1666.909 72,3322
CaCo® 320.8 I54 ?38 333 9.913
7.6 §.z29 937 .18
Hag/l unless noted
100 100 100 {
12 12 : z ]
S {100 100 100 ]
500 600 _ 600 0
1 <1 1 0
<1 i1 1 ]
<1 <1 1 0
i1 ol 1 0
L5950 50 S0 0
{5 L9 ] ]
£100 £100 100 0
0.4 0.4 .4 0
<2 12 2 0
<2 {2 2 ]
52 22 2 0
] g ] 0
10 10 10 ]
1 2 1.9 .527

Radium=-2Z26(pC1/1) 12.0 26.3 19.291 J.68

tWELL ©65 Surface Elevation: 3710 ft. MSL
FRIVAGTE WELL Well Depth: 2460 +t.
RON Distance trom Wellfield:

17100

.



FERRET EXFLORATION CO OF NEEBRASKA

CROW BUTTE FROJECT
WATER QUALITY REFORT

Fage Na.
Sample Number:WELL <66
Sample Type: FRIVATE WELL
Formation: BRULE

4 of 4

SAMPLE SUMMARY

FARAMETER

Surface Elevation: 3710 ft. MSL
Well Depth: '

b0 ft.
Distance from Wellfield:

Radium-226{pCi/1) 0.1 0.6

MINIMUM MAXIMUM MEAN STD.DEVIATIC
All values in mg/l unless noted
Calcium 87 169.6 119,271 26.29
Magnesium ‘ |8 20 [3.336 3,148
Scdium 52 74 99.271 8.131
Potassium : 7.6 18 14,107 2.749
Carbonate <1 _ 2 1.556 .52
Bicarbonate 410 487 444,077 27.573
Sulfate 26 56 36.429 10,053
Chloride 2 52.4 26 12.553
Ammonia-N ' {0,095 10,05 .05 0
Nitrite-N <. 001 {G.01 TE-03Z JE-0I
Nitrate-N 4.1 49,32 16,683 15.38Z
Fluoride 0.5 : 0.7 . 995 L0386
Silicafas 5i02) 47.9 52 57.252 4.168
TD3-180C 480 720 579.429 77.25
Conductivity (pmhas) 72 1220 g81.929 173,22
Alkalinitv(as CaCO3) 340 410 369.508 23.307
pH (standard units) 7.10 8.51 7.655 .368
Ion Balance
TDS Balance
Cond., Balance
All values in ug/1 unless noted \
Aluminum ' {100 <100 100 0
Arsenic b ] 3 g
Barium - _ <100 100 100 0
Boron 300 500 300 {
Cadmium ‘ 2 , 2 2 0
Chramium <1 1 1 0
‘Cobalt <1 <1 1 0
Copper ] b ) 0
Iran 50 150 20 0
Lead 20 20 20 0
Manganese <100 100 100 o
Mercury 0.9 0.9 .9 0.
Molybdenum 4 4 4 0
Nickel <2 {2 2 0
Selenium : <2 2 2 0
Vanadium 16 16 16 0
“ling ; S200 5200 9200 0
Uranium (as W) 23 .33 29. 3.225
33 135

L9400 ft.



FERRET EXFLORATION CO OF NEEBRASKEA

Sample Number:WEL

CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No.

L <74
Sample Tvpe: PRIVATE WELL

Formation: EBRULE

MINIMUM

- -

3 Q{'g

SAMFLE SUMMARY

Surface Elevation:

Well Depth: 40 ft.

Distance from Wellfield:

FARAMETER MAXIMUM MEAN STD.DEVIATIGN
All values in mg/l unless noted
Calcium 85 128.8 108,073 12.11
Magnesium 10,5 13 1Z2.982 1.258
Sodium 110 130 121.54% 5.39%
Fotassium 19 22 20.7 781
Carbonate i1 £ 2 1.625 318
‘icarbonate 4973 548 319.34 19.401
aulfate 76 113 51.491 10,944
Chloride 32 110 73.936 21.424
Ammonia-N 0005 0,29 L 121 . 082
Nitrite-N £.001 10,01 8E-03 4E-03
Nitrate-N 20,01 0,14 069 L0535
luoride 0.48 0.7 .954 077
oilicafas 5i02) 51 59.9 55.282 . 118
TDS-18B0 L 702 820 766.1 319,209
Conductivity (umhos) 1050 1248 1139 78.961
Alkalinityias CaCQ03) 415 453 434,325 18.352
pH (standard units) 7.00 7.82 7.407 272
[on Ealance
TD5 Balance
Cond. Balance
All values in pg/l unless noted
Aluminum <100 S100 106 0
Arsenic 18 18 18 0
Barium 600 600 600 0
Boraon {500 £500 900 0
Cadmium <1 i1 1 Q
Chromium 41 <1 1 0
Cobalt <1 i1 1 0
Copper 3 3 3 0.
Iron 200 200 200 0
Lead 3 .9 5 0
Manganese 300 300 300 0
Mercury 0.1 0.1 .1 0
Molybdenum 10 10 10 0
Nickel V2 2 2 0
elenium 2 42 2 0
Vanadium i1 “1 1 0
linc 38 RY:] 38 0
Uranium (as U 7 14 2.872
Radium-2246(pCi/l) 0,2 0.7 186

I630 +t, MSL

200

+r
P,



FERRET EXFLORATION CO OF NEEBRASHKA
CROW BUTTE FROJECT
WATER QUALITY REFORT

Fage No. I of 3
Sample Number:WELL °88 . Surface Elevation: 3610 +t. MSL
Sample Tvpe: FRIVATE WELL Well Depth: &0 ft.
Formation: BRULE ‘ Distance from Wellfield: 28000 +t,

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM . MEAN STD.DEVIATIGN

All values 1n ma/l unless noted

Calcium -9 69 74.9 5.659
Magnesium 8.6 12 7.957 i 1.134
Scdium 75 129 100,15 17.18
Fotassium 11 21 16,237 I.116
Carbonate il . L2 1.667 316
Bicarbonate 330 435. ©389.1 32.42
Sulfate ‘ 22 170 112.875 47.634
Chloride 13 S.7 I2.438 10,9469
Ammoria-N 0,09 £0.09 .05 0
Nitrite-N .00l 20,01 8E-03 . 4E-03
Mitrate-N <0.01 ' 3.25 1.964 1.0487
Fluoride 0.6 _ 0.8 L4693 . 058
Silicatas 5i02) 7 61 98,371 1.36
TH5-130-C - 434 _ £ 790 527.25 38.878
Conductivity (pmhos) 547 1101 895.125 147.563
‘Alkalinity(as CaCO3) 270 : , 97.1 322,32 30,335
pH (standard units) 6.95 8.0 ' 7.531 395
Ion Balance ' '
TDS5 BRalance
Cond. Balance .
All values in pg/l unless noted.
Aluminum <100 ‘ <100 : 100 : 0
Arsenic 7 7 7 0
Barium ' ’ 100 100 100 0
Boron {500 £300- 500 0
Cadmium <1 <1 15 0
Chromium RS 1 1 )
Cobalt S {1 1 0
" Capper S 3 S . 0
Iron , 190 <90 90 . 0
Lead : 19 £ S 0
‘Manganese .- {100 <100 100 0
Mercury ' 47 47 47 0
Molybdenum 2 2 2 0
Nickel L2 <2 2 0
Selenium ] 3 ] 0
Vanadium 4 4 2 0
Iinc 490 490 490 0
Uranium (as U} 9 ' 26 17,125 5.913
Radium-2246(pCi/1) 0,2 0,9 463 L2462



FERRET EXFLORATION CO OF NEBRASHEA
CROW ERUTTE FROJECT
WATER QUALITY REFORT
Fage No. I of I

Sample Number:WELL <995 Surface Elevation: 2650 ft. M3L
Sample Tvpe: FRIVATE WELL Well Depth: 100 +t.
Formation: ERULE Distance from Wellfield: 10000 ft.

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN ‘ STD.CEVIATION

All values in ma/! unless noted

Calcium 78 110 89.217 11,003
Magnesium 9.9 8.3 b.b1ZE 1,92
Scdium 72 go 75.7% 2.659
Fotassium 22 27 24,313 1.434
Carbonate i1 12 1.667 916
icarbonate : 294G 339 311.438 132.978
aulfate 79 200 123,325 39.328
Chigride 27.3 39,2 34,825 ©3.89
Ammaonia-N S 40,05 0.06 ©.054 SE-03
Nitrite-N {.001 S0, 01 3E-03 4E-073
‘itrate-N 2.5 5.9 B33 1.098
ugride 0.3 0.3 . 408 N
ailicalas 5102} 59 60 57.92Z5
TD5-180C 340 580 591,25
Conductivity (umhos) 775 53 843.938
Alkalinityias CaCO3) 240 287 260,071
pH (standard units) 7.17 g.10 7.374
lon Balance
TDS Ralance
Cond. Balance
411 values in pg/l unless noted
Aluminum 100 100 100 0
Arsenic 8 8 3 0
Barium 100 100 100 (L
Boran £500 500 300 0
Cadmium 1 i1 1 0
Chromium <1 i1 1 0]
Cobalt ) <1 <1 1 ]
Copper 10 10 19 0
Iran La0 L350 50 : ]
Lead . ] 15 3 0
Manganese <100 2100 100 0
Mercury IS 35 ' 35 D
Molybdenum 7 7 7 0
ckel 42 2 2 0
dlenium 4 4 4 0
yanadium 7 7 7 0
Zinc 74 74 74 0
Uranium {(as U} 18 ' 3 23,125 4,121
Radium-226{(pCi/1) 0.2 1.1 25 149



BASELINE WELLS
- DRILLED BY FEN



Sampling Periods and Number of Samples used in the
Statistical Evaluation of Water Quality Data from Wells in
the Crow Butte Commercial Study Area

Baseline Wells Drilled by FEN

Well No. Formation Sampling Period No. of Samples
RA-1 Brule -07/82 - 10/85 12
RA-2 Brule 07/82 - 10/85 13
RB-1 Brule 07/82 - 10/85 13
RB-3 Brule 07/82 - 10/85 11
RC-1 Chadron 07/82 - 10/85 11
RC-2 Chadron ' 07/82 - 10/85 13
RC-3 Chadron 07/82 - 10/85 .15
RC-4 Chadron 07/82 - 10/85 12
RC-5 Chadron 07/82 - 10/85 11
RC-6 Chadron 07/82 - 10/85 7

RC-7 Chadron 07/82 - 10/85 13



FERRET EXFLORATION CO OF NEBRASKA
CROW EBUTTE FROJECT
WATER QUALITY REFORT
Fage No. I af 2
Sample Number:RA-! : '
Sample Tyvpe: REGIONAL BASELINE WELL
Formation: BRULE

Surtace Elevation: 3667.7 ft, M3
Well Depth: 40 ft.
Distance fraom Wellfield: 21700 =+,

i
i

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STU.DEVIATION
All values in mg/l unless noted

Calcium 61.5 98 77,358 12.138
Magnesium 9.1 16 12,267 1.966
Sodium 32.0 45 37.47 J.498
Fotassiunm 8.3 11.4 9.7 L8619
Carbaonate a1 L2 1.3 . 548
Eicarbonate 314 449 364,091 48.72
Sulfate G 23 14,9 4,149
Chloride 6 9.6 8.012 1.281
Ammonia-N €0,03 0.06 L0952 4E-03
Nitrite-N 2,001 £0.02 .01 6E-03
Nitrate-N £0.01 0,12 058 . 048
Fluoride 0.8 1.33 1,022 . 179
Silicatas 5i02) 91.4 58 24.922 1.895%
TD5-180+C 348 562 415.917 b6, 003
Conductivity (umhos) 301 720 398 75.5989
Alkalinity(as CaCO3) 259.6 379 309.15 41.70%
pH (standard units) 6.8 8.3 7.228 445
Ion Balance

TDS Ralance

Cond. Balance

All values in pg/l unless .noted

Aluminum <25 <100 BT, 202 30.994
Arsenic 7 16.33 10,859 2.31
Barium 100 400 252.361 95.171
Baron <1 700 291 248.417
Cadmium <1 <1 i Q
Chramium <1 9 3.3 2,003
Cobalt <1 <1 i 0
Copper 1 <10 6.9 3.722
Iron ©Z0 <50 39.Z2 11.821°
Lead <3 {3 3 0
Manganese 325 B840 910.727 162.372
Mercury <0.,09 <0.3 155 076
Molybdenum 0.38 <10 5.738 3.914
Nickel <1 10.9 9.95 4,387
Selenium <1 11.3 3.936 4,21
Vanadium 1 <10 3.75 4,539
linc 20 160 101,636 42,403
Uranium (as U) 1 q 4,889 .18
Radium-226(pCi/1) 0.1 0.9 .244 159 A



FERRET EXFLORATION CO OF NEEBRASKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
' Fage No. 4 of ¢ : ‘
Cample Number:R&-2 : Surtace Elevation: 3744.9 ft. M5L
Sample Type: REGIONAL BASELINE WELL Well Depth: 40 +t.
Formation: ERULE Distance from Welifield: 12200 ft.
SAMFLE SUMMARY ’

" PARAMETER ‘ MINIMUM MAXIMUM MEAN

STD.OEVIATION

All values in mg/l unless noted
Calcium _ 64 79.5% . 70,4195 Z.384
Magnesium 6.4 11.5 F.062 1.182
Sodium i4 41 36.814 Z.245
Fotassium 10,3 11.8 i1 CA413
Carbonate 1 14 4,429 5.318

‘carbonate 278 -I64 319.8832 22,738
~ulfate 11 S 20 15.992 3,059
Chlaride 5 11 5.926 1.8459
Ammonia-N 0,03 S0,05 .05 0
Nitrite-N $.001 0,01 GE-0Z SE-0T
Nitrate-N .01 2.2 2.418 1.32

uoride 0.7 t.12 . 884 32
~1licafas 8i02) 49,43 50 53.103 2,703
TD3-180-LC 338 i74 373,433 17.478
Conductivity (pmhos) 480 614 544.769 33.028
Alkalinity(as CaC03) 245.0 303 265.7 17.681
pH (standard units) 6.87 8.4 7.643 414
lon Balance
TDS BRalance
Cond. Balance
All values in pg/l unless noted
#luminum <100 100 100 0
Arsenic 3 416 7.749 1.854
Barium <100 100 198,525 g4.303
Baron 10 L1000 330 330,234
Cadmium < ' <1 1 0
Chromium i 3.5 3.682 1.953
Cobalt 1 ' 28] 2.333 2.066
Capper a1 <10 7.47% 2.376
Iraon ) g0 ig 20,919
Lead ' 5 <10 ' 1.844
Manganese t 160 . 41,5 96,5339
Mercury {0.1 0.4 . 195 077
Molybdenum €2 14 B.3 3,629
ickel ! <10 6.3453 4,083

lenium 21 . 3 1.6 . 6379
vanadium 10 12 10,444 . 382
Zinc 13 197 746,282 70,725
Uranium (as ) 2 21 14,4355 4,824

162

Radium-226(pCi/1) 0.2 0.8 .48



FERRET EXFLORATION CO OF NEBRASKA
CROW BUTTE FROJECT
WATER QUaALITY REFORT
Fage No. 4 of & ‘
Sample Number:RE-1 v -
Sample Type: REGIONAL BASELINE WELL
Formation: BRULE

Surface Elevation: 3663.9 ft. MSL
Well Depth: 133 ft..
-Distance from Wellfield: Z080OO %,
SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
A11 values in mg/l unless noted
Calcium 7.1 13 9.234 1.704
Magnesium 0.3 2 .848 <333
Scdium 310 344 329 ‘ 10,04
Fotassium 10.3 15.9 12.262 1.698
Carbonate o1 2 1.4 . 548
Bicarbonate 386.3 27 608,809 14.396
Sulfate 3 £ 4,35 .891 -
Chloride 160 192.0 172.64 9.424
Ammonia-N $0.08 0,26 LA79 077
Nitrite-N L. 001 £0.02 .01 JE-03Z
Nitrate-N 0,01 0.1 L0472 . 038
Fluaride 0.51 0,48 Lb06 .03
Silica(as S5i02 IB.3 7 42.69% 2.987
TDS-180Q-C 802 921 B70.167 33.551
Conductivity (umhos) 1318 1481 1440,5 54,093
Alkalinity(as CaCO3) 486,56 327 937,45 3.549
pH (standard units) 7.82 8.3 8.18 - . 198
Ion Balance
TDS Balance
Cond. Balance
All values in upg/! unless noted
Aluminum 20,51 £100 "84.55 32.587
Arsenic 1 b 2,305 1.831
Barium £100 400 249.5467 126.713
Boaran 600 1600 -890.833 360,012
Cadmium <1 {1 1 0
Chromium 1 10 4,409 2.518
‘Cobalt 0.59 <9 1.%49 1.889
Capper 1 18 8.018 5.068
Iron 20 73.5 42,1295 16,219
Lead - 3 {3 I 0
Manganese <2 <100 36.833 446,684
Mercury <0.1 <0.3 .17 . 067
Molybdenum {2 10 6.4 3.893
Nickel i1 10 5.9 4,332
Selenium {1 14.3 4,323 4,482
Vanadium 1 £10 7 3.773
linc 4 100 30.3 30,691
“Uranium (as U) 1 2 222 441
Radium-226(pCi/1) 0.4 3.0 9 .872



EXPLORATION CO OF NEERASHKHA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No. 3 of 3

FERRET

ample Number:RB-3Z
ample Tvpe: REGIGNAL BASELINE WELL

3 Well Depth: 142 +¢t.
grmation: BRULL

5
c
i}
F

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
All values 1n mg/l unless noted
Calcium 28,35 I8 ' 33.923 R
Magnesium 3.4 3.5 4,341 . 582
Sodium 12,30 24 15.841 4.164
Fotassium- 4.1 g.6 6.7 1,722
Tarbonate .1 L2 1.5 . 348
icarbanate 137 180 16%.97 12.3514
Sulfate ’ 1 7 4,77 2,131
Chloride 1.8 6.2 3,31 1.997
Ammonia-N 0.04 0,06 05 SE-03
Nitrite-N .001 0,48 L0932 . 191
“itrate-N o, 4 0.55 . 483 L042
luoride 0.3 0.42 L3337 L0049
Silicaias Si02) 9B. 6 6% 60.786 1.187
TD5-138G-C : 1960 230 211.889 14,979
Conductivity {umhos) 408 , 291 273.689 10,243
"Alkalinitvias CaCO3) 120 150 139.175 7.43
pH {(standard units) 7.6 g.3 7.916 . V262
Ion Ralance '
TDS EBalance
Cond. Ealance
*11 values in upg/l unless noted
Aluminum €29 200 112,716 53,161
Arsanic <1 9 2.983 1,371
Barium <100 230 189,322 47.88%5
Earon 20 21000 333 320,038
Cadmium i1 il 1 {0
Chromium 1 , 430 3.278 1.869
Cobalt <1 w1 1 S0
Copper { 11 7 4,346
Iran . ] 70 38. 25 179,15
Lead 5 <3 ] 0
Manganese é <100 33.6 45.657
Mercury 0.1 20,3 173 L 071
Molybdenum .04 10 6.227 4,078
‘ickel 41 10 5.278 4,309
Lelenium 1 L2 1,429 933
Vanadium b $10 g.833 1,323
linc 3 20 i1 4,7%4
Uranium (as U) ' i1 11 2 J.162
Radium-2Z6{pLi/1) 0,1 1.1 L5933 383

Surface Elevation: 404G.:

Distance from Wellfield:

fH. mMaL

ERSTUEI



FERRET EX F‘L.C]F?#%'T ION CO C)F' NEBRASEA
CROW RBUTTE FROJECT

WATER QUALITY. REFORT
Fage No. 3 af 3

Sample Number:RC-1 Surface Elevation: 3446.7 #t. MSL
Sample Type: REGIONAL BACELLNE WELL Well Depth: 374 ft.
Farmation: CHADROM ' Distance from Wellfield: 25200 +¢,

SAMFLE SUMMARY

MINIMUM

FARAMETER MAX IMUM MEAN STD.DEVIATION
A1l values inm ma/l unless noted
Calcium _ o 2.3 21.5 718
Magriesium ' 2.1 3.t 2,669 07
Sodium 445 : S40 394,136 24,222
Fotassium 15 19.8 16.95% 1.681
Carbonate ' <1 L2 1.4 . 548
Bicarbanate 350 396 374.689 12.354
Sulfate 430 ©h20 74.636 61.28%
Chloride 159 183.7 170.92 6.724
Ammonia-N C0.13 .64 .43 . 138
Nitrite-N £.001 f0.02 .01 AE-03
Nitrate-N 0.0 0.1 04z L0339
Fluaride 0.7 1,07 .B49 . 109
Silica{as §5i02) - 9.8 1z 10.85 83z
-180 L 1426 : 1534 1491 25,392
Conductivity (umhos). 2180 2500 2316.909 99,723
Alkalinity{as Cal03) 300 334 315.163 11.149
pH {(standard units) 7.9 - 8.3 B.1Z5 176
Ion Balance
TDS Balance
Cond. Ealance
All values in pg/1 unless noted
Aluminum’ <100 - 100 100 0
Arsenic ) il 10 4.404 3.144
Barium <100 $100 1G0 i '
Baron 930 . 1200 11t 108.674
Cadmium ' {1 <1 { -
Chromium 1 6.5 3.833 1.936
Cobalt 1 7.04 4,202 3.736
Capper , <1 1o 7.13 3.5983
Iron o 15 {50 40,889 12.879
Lead 1] 3 8.2 3.52
Manganese -7 <100 37.3 47,328 -
Mercury <0.1 {0.3 175 071
Molybdenum (2 . {10 6.429 3.643
Nickel €2 o £10 6.611 3,727
Selenium 1 ' 47.8 11,176 . 17.778
Vanadium 1 <10 b6.837 4.1
ling <3 . 32 15.95 7.17%
Uranium (as Ui} <1 ) 2,222 103602
Radium-Z26(pCi1/1) 0.2 1.3 63 . 366



FERRET EXFLORATION CO OF NEERASHA
CROW BUTTE FROJECT
WATER QUALITY REFORT

Fage No.
5ample Number:RC-2
Sample Type: REGIONAL
Formation: CHADRIN

EASELINE WELL

SAMF

MINIMUM MAXIMUM

LE 3

4 gf 4

UMMARY

Surface Elevation:
Well Depth: 629 +t,
UDistance from Wellfield:

MEAN STD.DEVIATION

A1l walues in mg/l unless noted
Caicium 11 16.8
Magrieslum 0.83 1.6
Sodium 473 153
Fotassium 12 16.4
Carbonate <1 3
“icarbonate 350 389
aulfate 515 510
Chlaoride 124 186G
Ammonia-N - 0022 0,65
Nitrite-N L.001 0,03
Nitrate-N 10,01 0,12
luoride 1.1 1.54
silicalas 510Z2) 10.7 14
TD5-184G-C 370 1498
Conductivity {(pmhos) 2039 2370
Alkalipitylas CaCO3) 300 337
pH (standard units) 8.2 8.7

Ior Balance
TDS Raiance

-Cand. Balance
All wvalues in ug/l unless noted
Aluminum 29 L1100
drsenic i1 3 '
Barium 0.71 100
Boraon 920 1570
Cadmium <1 £10
Chromium {1 b
Cobalt <1 <1
Copoer 4 10
Iraon 10 70
Lead 9 3
Manganese 6 <100
Mercury . £0.05 “0.3
Molybdenum <2 110
Mickel 1 20
elenium 1 62.9
Vanadium 2 210
IZinc 210 <10
Uranium {as U i1 5
Radium-2Z26(pCi1/1) 0.4 1.7

12,313 1.666
1,299 . 789
465,091 b.564
I.5944 1.376
3.83 2.991
369.83Z 11.086
574.509 30,747
134.869 12,3847
. 487 J1Z
0L JE-G3
056 L0445
1.219 149
120211 1,104
1437 : 43,289
2154.417 28.678
314,62 {0,727
B.389 . 147
84,138 10,013
1.924 728
78.374 47,9323
1320.6 295.784
.71 3.318B6
3.889 1.963
1 ¥]
7.29 2.913
42.1 16.789
5 (3
41,355 44,709
L1461 L0078
6.429 3.445
7.833 6.548
13,301 Z2.,87
7.971 3.55%
10 0
2.867 1.658
L9259 L5079

3656.7 +t.

e
Y



FERRET EXFLORATION CO OF NEBRASHA
CROW RBUTTE FPROJECT
WATER QUALITY REFORT
Fage Nao. 4 of 4

Sample Mumber:RC- : : Surtace Elevation: I708.9 #t. MSu

Sample Tvpe: FEFIJNAL BASELINE WELL ' Well Depth: 293 +t.

Formation: CHADRON E Distance from Welifield: 15600 ft.
S5AMPLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN ‘ STD.DEVIATION

- All values 1n mga/! unless noted

Calcium 14.5 17.4 15.746 736
Magnesium 2.3 ' I 2,528 . 242
Sodium REIY 390 374.357 11.077
Fotassium 7.8 7.9 8.393 - 604
Carbonate i1 2.8 1.686 701
Bicarbonate 370 408 389.329 10.717
Sulfate ' 267 ' 340 310.067 23,107
Chloride 160 182.3 171.594 .41
Ammonia-N =~ C 0,23 . 2,36 351 L0948
Nitrite-N ' 2,001 0,02 ' 3E-03 JE-03
Nitrate-N 0,01 0.1 039 L0348
Fluoride . 0.6 0,72 L6348 039
Silicalas 5i02) 6.8 13.89 ' 10.048 1.733
TDS-180-C 1000 1121 1074,071 41.35974
Conductivity (umhos) 1660 1860 1768.214 68.27
‘Alkalinitytas CaC03) 319.2 327 321 o 3,522
pH (standard units) 7.66 8.5 8.095% . 215
Ion Balance

TDS Balance

Cand. Balance

All values in ug/l unless noted

Aluminum 10,08 ‘ <100 82.09 33.523
Arsanic : _ {1, 10 _ 3.002 I.114
Barium 0,80 : 200 73.808 45.538
Boron 670 i1o00 909 10%,385
Cadmium <1 , £2 ' 1.182 L4035
Chromium 1 8.3 3.88% 2.4817
Cobalt . 0.23 <50 12.491 h.316
Copper <1 <10 ) 6.936 3,745
Iron 10 70 43,836 14.978
Lead » {5 10, 6.014 1.944
Manganese 2.3 <100 32.607 44,279
Mercury {0.1 0.2 175 L0062
Molybdenum : 2 2 8.5827 6,845
Nickel i1 20 8.138 . b.469
Selenium ‘ IR 52 1.364 . 909
Vanadium 1 =100 22.417 34.388
ling ; {2 14 B.167 R A A
Uranium (as U) 21 b 2.383 1.881
"Radium~226(pCi/1) 0.1 2.6 1.208 776



FERRET EXFLORATION CO OF NEBRASHEA
CrROW RUTTE FROJECT
WATER QUALITY REFORT
Fage No. 2 af 3

Samole Number:RC-4 Surface Elevation: I745.2 ft. MSL
Sample Tvpe: REGIOMAL BASELINE WELL Well Depth: 400 +t.
ormatian: CHADRON Distance from Wellfield: 12000 %,

SAMFLE SUMMARY

FARAMETER " MINIMUMN MAX IMUM MEAN STOD.DEVIATION

fll values 1n mgfl dnless noted

Calcium 13.5 18 15.85 1,349
Magnesium 2.4 4.3 2.483 . 379
Scdium 368 400 S I81.9409 9.137
Fotassium 7.0 11.7 9.542 1.135
Carbonate ol 14 4,463 2.2156
Bicarbonate . IBs 411 399.136 B.252
Sulfate 270 350 315,833 25.587
Chiorids 152 192 169.767 10.544
Ammaonia-N . (.09 .46 L3209 toLiat
Nitrite-nN 001 0,03 L0t E-03Z

Nitrate-N 10.01 0.1 .58 L038
luoride 0.5 0.92° L6579 L135
silicatas 5102) ‘ 9.3 . 12 10.344 ) 977
TD3-180-C 1036 1150 1099, 333 33,377
Conductivity {umhos) 1550 1920 1772.7% 193,114
Alkalinity(as CaC03) 316 332 326.422 5.473
“H {(standard units) 7.8 .92 §.148 L 207
on Ralance
DS EBalance
Caoand. Balance
All values 1n pg/1 unless noted
Aluminum L1060 <100 100 0
Arsenic w1 <10 I.484 - I.146
Barium : £100 <100 106 0
Eoraon 00 1020 953 45,473
Tadmium <1 2 3,182 3,955
hraomium 1. 3 3.9 1.758
Cobalt (1 2.46 1,306 &35
Copper 1 <10 7.045 3.798
Iron : 17 go 47,364 17.85¢6
Lead 9 ] 3 0

~ Marnganese 4.5 £100 ) 34,318 472,35
Mercury 0,1 ' 0.3 .178 L0487
Molybdenum 4,09 33 18.209 8§.557
Nickel 42 10 §.75 4,091
Selenium 1 4.1 7.814 12.257
Vanadium = S <10 g.837 2.035
Zinc <10 110 37 38.928
Uranium (as U} 65 2400 : 627.8 B73.641

adium-226(pCi/1) 193 619 366,04 117.684



F'EZF.F.EZT' EXF L.C)Fiﬂ%"r ION CO OF NEBRASHKEA

Sample Number:RC—S

Sample Type: REGIGNAL

Formation: CHADRON

CROW EBUTTE FROJECT
WATER RQUALITY REFORT
Fage No.

BEASELINE WELL

SAMFLE SUMMARY

Surface Elevation: 3903Z.4 'it.

Wwell

Depth: 646 +t.

Distance from Wellfield: 40¢0

FARAMETER MINIMUM MAXTMUN MEAN STD.DEVIATION
All values in mg/l1 unless noted ‘

Calcium 15.8 20.9 18.3 1.446
Magnesium 2.1 3.2 2.845 L8406
Scdium I60 393 278.8 10,369
Fotassium 10 11 10,456 . 448
Carbonate <1 2 1.4 . 548
Bicarbonate 350 IB0 366,222 10,923
Sulfate 289 370 340,182 25.187
Chloride 168.6 190 178.77 . 6.527
Ammonia-N 0.19 0,38 302 L0332
Nitrite-N $.001 0.03 LOL3 01t
Nitrate-N <0.01 20,1 047 L0432
Fluoride i 0.3 0.72 W62 .08
Silicatas 5i02) 9.8 . 13 11,933 ~1.507
TDS-180-C 1043 1158 1115.5 27.375
Conductivity (umhos)’ 1711 19540 1823.909 67.811
Alkalinity(as CaCO3) 290 I21 306,122 8.317
pH (standard units) 7.98 B.4 g.1432 . 158
lon Balance

TDS Balance

‘Cond. Balance

All values in pg/l unless noted

Aluminum {25 200 111.768 51.143
Arsenic Gt <10 3.983 3,364
Barium <100 100 100 0
Boron 800 <1000 902,222 82.8872
Cadmium <1 i1 1 0
Chromium 1 9 3.667 2
Cobalt 1 {9 2.06 1.722
Copper <1 10 6.65 3.697°
Tron 2 B0 47.944 17.601
Lead <5 11 7.65 2.495
Manganese 9 1100 34.45 45.1261
Mercury “0.1 0.3 173 071
Molybdenum 0.83 10 7.104 2.443
Nickel {1 20 7.333 6 225
Selenium 1 €2 1,429 « 9323
Vanadium 1 {10 7.143 4,018
Zinc 10 16 11.55 2.603
Uranium (as U)° 1 2 1.625 .916
Radium-226¢(pCi/1) 2.8 3.8 3.271 .325

fr,



FERRET EXFLORATION CO OF NEEBRASKA
CROW BUTTE FROJECT
WATER QUALITY. REFORT
Fage No. I of 3

Sample Mumber:RC-6 Surface Elevation: 394S.2 ++, Mz
Sample Type: REGIONAL BASELINE WELL Well Denth: 738 ft.
Formation: CHADRON Diztance from Wellifield: 3300 +t,

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUN MEAN STD.DEVIATION

411 values in mg/l unless noted

Calcium 30 4 36.414 3,543
Magnesium 3.1 7.2 6,329 L4697
Sodium I80 144 ‘ 409,143 24,327
Fotassium 13 18 15,643 1.978
lfarbonate w1 T2 1.3 877
.carbonata 310 340 326,647 11.361
sulfate 418 470 442,333 17,325
Chloride 190 250 211.914 22.818
Ammonia-N 0,30 0.358 ‘ . 387 L1098
Nitrite-N 20,01 10.01 .01 0
Titrate-N 0,01 0.1 . 057 ) L03IB
uoride 0.7 0.71 L703 COSE-03
s51licafas S5102) 16 16 16 0
TDS-1380-C ' 1174 1210 1251.571 58.172
Conductivity {umhas) 1970 2032 1994.5 27,083
Alkalinitytas CaCO3) 290 285 272, 13.74
pH (standard units) 7.4 B.4 ' 8.036 AT
Ion Balance
TDS Balance
- Cond. Balance
11 values in pasl unless noted
Aluminum _ {25 ' {100 g81.453 1,233
Arsenic 9 13.44 g.288 I.57
Bariun £100 £100 100 0
Boran . 700 1160 973,333 1A2.317
Cadmium 1 16.0 5.833 5.178
Chromium : 1 ) 3.4 2,302 -
Cobalt 71 i1 1 0
Copper 2 $10 4,917 3.584
Iran : <S50 <50 S0 1E~03
Lead <5 . 14,3 9.73 §.144
Manganece 8 £100 57.167 47.288
Mercury . 0.1 0.1 . ]
Molybdenum 3.08 32 16.616 12,032
‘ckel ' €2 {2 2 0
slenium ‘ w2 93 17,613 21.932
Vanadium 2 8 50333 3,053
Ilinc ¥ 157 ] 59.296
Uranium (as U) {1 b 2.6 2.074
Radium-Z26{(pCi/1) 0.2 0.6 k4] 191



FERRET EXFLORATION CO OF hlEZEfFﬁﬁkESF:@Q

Sample Number:RC-7
Sample Type: REGIONAL
Formation: CHADRON

CROW BUTTE FPROJECT
WATER QUALITY. REFORT
: Fage No.

BASELINE WELL

SAMFLE SUMMARY

Surface Elesvation: 4078,

Well Depth: 774 ft.

Distance from Wellfield:

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
Al1l values in mg/l unless noted

Calcium 132 25 18. 4649 Z2.845
Magnesium 1.8 4 2.907 . 683
Sodium 340 RYN 350.917° 6.037
Fotassium 10.1 14 11.48%9 1.167
Carbonate o1 9 3.973 3.165
Bicarbonate 108 379 348,967 21.071
Sulfate 25 33 294,231 19.73
Chloride 160 180 170.692 5.774
Ammonia-N 0,03 0,46 <265 . 164
Nitrite-N <.001 L0,02 BE-03 bE-03
Nitrate-N 0,01 0.2 . 058 L0a7
Fluoride 0.66 0,92 .783 .74
Silicatas §i02) 11.7 14 14,028 1,323
TDS~-180-L - 938 1136 1G42,231 48.999
Conductivity {(umhos) 1500 1800 1655.231 84.658
Alkalinity(as CaCOI} 2467 315 295.2385 12,725
oH (standard units): 7.77 8.3 B.155 215
Ion Balance

TDS Ealance

Cond. Ealance

All values in pg/l unless noted

Aluminum 100 £100 100 0
Arzenic 41 <10 3.612 3.189
Barium <100 100 100 0o
Baran 8090 1040 948 75,836
Cadmium {1 <1 i 0
Chromium 1 b 4,045 1.981
Cobalt {1 55 2.677 1.8
Copper <1 <10 7.2 3.994
Iron 450 60 " 52.813 4,519
Lead ] 3 6.958 2.988
Manganese 4.5 <100 30,375 42,022
Mercury 0.1 0.34 . 195 077
‘Molybdenum 3. 22 15.089 6.583
Nickel 2 20 8.2 5.534
Selenium <1 2 1.444 . 527
Vanadium 2 <10 7.444 30321
Zinc 4 10 8.12% 2.642
Uranium (as U! 1 6 2.4 1.713
Radium-2Z6(pCi/1) 0.3 2.3 1.1 786

[ud
[=]

fH, MZ
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PREOPERATIONAL AND
OPERATIONAL WELL DATA



Sampling Periods and Number of Samples used in the
Statistical Evaluation of Water Quality Data from Wells in
the Crow Butte Commercial Study Area

Water Quality Wells Used for Preoperational
and Operational Data Collection

Well No. Formation Sampling Period No. of Samples

OB-1(PT-4) Chadron 11/85 - 12/85 4
OB-2(PT-6) Chadron 11/85 - 12/85 4
W.F.Domestic Brule 07/86 - 04/87 7
PT-2 Chadron : . 12/82 - 12/85 11

3 Chadron 11/85 - 12/85 4

5 Chadron 11/85 - 12/85 4

7 Chadron ' 12/82 - 12/85 11

8 Chadron 12/82 - 12/85 8

9 , Chadron 12/82 - 04/84 7

21 Chadron ' 11/85 - 12/85 4

22 : Chadron 11/85 - 12/85 4

23 Chadron 11/85 - 12/85 4

24 Chadron 11/85 - 12/85 4

25 Chadron 11/85 - 12/85 4
PM-1 Chadron 12/82 - 04/817 _ 12

2 Chadron ) 11/85 - 04/87 8

3 Chadron 11/85 - 04/87 8

4 Chadron 12/82 - 04/817 : 12

5 Chadron 11/85 - 04/817 8

6 Brule 12/82 - 04/817 ' 15

7 Brule 01/83 - 04/87 . 16

8 Chadron 11/85 - 04/87 9

9 Chadron 11/85 - 04/87 . 9

10 Chadron 11/85 - 04/87 "8

11 8

Brule 11/85 - 04/87



FERRET EXFLORATION CO OF hlEZElF:ﬁ§ESHJQ
CROW EBUTTE FROJECT
WATER QUALITY REFORT

Fage No. 2 of 2

Sample Numbar:gE-) » Surtace Elevation: 3339,
Samplz Tvps: CGBSERVATION WELL ' Well Depth: 676 ft,
Formation: CHRDRIN Gistance from Wellfield:

UMMARY

o
x>
=
ey
s

AEV

ul

E4

FARAMETER MINIMUM 1A X IMUM MEAN STD.DEVIATION

All values 1in mg/l urless noted

Calcium 10,9 14 12,425 1.4464
Magnesium : 2.9 3.2 I.033 153
Secdium 39z 443 400,79 7,162
Forassium 12 12.7 12,23 NESEY
Carbonate 8.9 8.9 8.9 0
“icarbonate I19.2 1599.2 337.75 18.00S-

Jifate 3ig 348 342 5.292
Chlaride 191 202 199.73 5.944
Ammonia-N 0,15 0,45 L3532 2T
Nitrite-H £.001 L. 001 1E-03 {
Nitrate-N 0,02 0,08 L03 28

‘uoride 0,463 0,74 L7063 L0483

ilicafas 5102} 10.9 195.4 12,325 Z2.109
TDS-180-C ' 1084 1165 1121.25 IT.12
Conductivity {umhos) 1790 1837 1813.7% 20,023
Alkalinitvias CaCO3} 273,68 0.0 294,32 5,369
pH {standard units) B.52 58.52 .52 ' 0

lon Balance
TD5 Balarnce
-Cond, BRalance

A1l values in upg/l uniess noted

cluminum

Arsenic <1 3 1.73 357

Bariunm 100 2100 100 v}

Boron 8OO 780 70 gi.82%

Cadmium <1 i1 1 - ]

Chromium : 9 £ 3 3 0

Cobalt

Copper <10 10 19 0

Iron 130 L3I0 30 0

Lead ' 5 <5 5] 0

Manganese _ I 1 i1 0

Mercury 10,2 £0.2 2 0

Mclybdenum 10 20 15 5.774

Mickel {10 10 {0 0
slenium i1 <1 1 0

vanadium <10 $10 1o 0

linc 10 {10 10 0

Uranium f{as U) bb 161 g1 14,8585

&
Radium-224(pCi/ 1) 17.8 R 27.7 6.786&



FERRET EXFLORATION CO OF NEBRASKA

CROW BUTTE FROJECT
WATER QUALITY REFORT

Page No. 2 of 2
Sample Number:0BE-2
Sample Type: OBSERVATION WELL
Formation: CHADRON
SAMPLE SUMMARY

Surface Elevation: -3363.32
Weil Depths 677 +t,
Distance from Wellfield: 95 f

STU.DEVIATION

70,32 b4.6

FARAMETER MINITMUM MAXIMUM MEAN

&1 values in mg/l unless noted

Calciunm 14.8 .1 159,233 Lbb6
Magnesziunm 3.0 5 3.998 1.378
Sadium 285 412 196,25 11,44z '
Potassium 11 11.5 11.29 . 208
Carbonate’ 4.7 4.7 - 4,7 ]
Bicarbonate | 364 376.4 S S5.788
Sulfate . 345 147 346 {
Chloride 185 189 183 0
Ammonia-N 0.17 .45 - 309 115
Nitrite-N 00t £ 001 1E-03 o
Nitrate-N 20,01 10,05 03 L0146
Fluoride 0.51 0,72 L6043 L0092
Silicafas §5i02) 10,0 13.5 1z 1.472
TDS~180+C 1148 1182 1162 14,514
Conductivity {(umhos) 1780 1855 1827.2% 35.141
Alkalinity(as CaCO03) I07.7 315 310,425 3,269
pH (standard units) B.22 3.42 g.298 .(0ge
Ion Balance \

TDS Balance

Cond. Balance

All values in pg/l unless noted

Aluminum

Arsenic <1 1 1 0
RBarium <100 - 4100 o100 0
Boron g70 | 980 917.3 48,563
Cadmium <1 <1 1 0
Chromium <9 © 9 S 0
Cobalt

Copper <10 10 10 0

lron . {20 50 7.3 9.574
‘Lead {5 5 g 0
Manganese {5 25 16.5 8.963
Mercury. 0.2 (0.2 2 0
Molybdenum 10 20 15 3.774
Nickel 10 210 10 )
Selenium i1 _ ‘ i1 1 0
Vanadium 210 210 ‘ 10 0

linc 10 10 10 0
Uranium (as U) 54 93 9.5 14.8232
Radium-225{pCi/1) 53 ; 7.97

ft.



FERRET EXFLORATION CO OF NEERBRRASHKA

Samgples MNumber:WELLFIE
Zamplzs Typss PRI
formationy BRULE

CROW BUTTE FROJECT

WATER QUALITY REFORT
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FERRET EXFLORATION CO OF NEEBRASKA
CrROW EBUTTE FPROJECT

WATER QUALITY REFORT

, Fage No. 3 of 3

Sample Number:FT-2 _ ‘ Surface Elevation: 3854.% +t. MSL

Sample Type: INJECTION/RECOVERY WELL Well Depth: 663 ft.

Formation: CHADRON Distance from Wellfield: o +¢t,
SAMFLE- SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION

411 values in mg/l unless noted

Calcium 7.6 13 140,139 2,305
Magnesium 2 I.6 2.61 . 349
Sodium : 390 439 411,364 Co13.002
Fotassium 13,1 18 16.21 1.598
Carbonate i1 14 g.37 4,454
Bicarbonate 337 386 I680.2 16,285
Sulfate o 329 370 350 11.215
Chloride : ' 188 222 _ - 203,918 11.119
Ammontia-N 0.15 .64 . 357 . 141
Nitrite-N 4,001 £0.01 BE-03 4E-0G3
Nitrate-N 20,01 0,11 079 L0233
Fluaoride 0.48 0.7 . L0635
"Gilicalas §i02) 10.1 16 13,441 1.9
TD5-18u+C 1100 1220 1172.091 39.331
Conductivity (pmhos}) 1673 2050 1857.818 128.236
Alkalinity(as CaCO3} 287 126 308,036 13.4694
pH (standard units) 8.06 S B.6 8.293 .154
Ion Falance ' : '
TDS BRalance )
Cond. Balance
A11 values in wg/l unless noted
Aluminum <100 <100 100 : 0
Arsenic {1 ‘ £10 4.7 ' 2.541
Barium <100 {100 100 ‘ G
Boron 770 . 1130 927 102.607
Cadmium <1 <1 , 1 ' 0
Chromium 1 49 4,111 1.764
Cobalt i1 9 5 ' : 2.309
Copper 3 <10 8.556 » 2.877
Iron 20 %90 35.9 11,045
Lead : 5 {5 5 0
Manganese : <3 49 5 0
Mercury 0.1 {0.3 2 L067
Molvbdenum {107 24 16.111 5.925
Nickel <10 <10 10 0
Selenium <1 : W1 ' 1 0
Vanadium 10 10 10 .0
linc “5 10 9 2
Uranium {(as U) ‘ 230 933 479,182 206,083

Radium-226(pCi/1) 20.0 68.1 3.83 _14.08 |



FERRET EXFLORATION CO OF NEEBRASHKA
CROW RBRUTTE FROJECT
WATER QUALITY REFORT

Fage HNo. 2 of =

Samole Number:fT-3 Surface Elevation: 3884 EST, 4%,
Samplez Tvoe: INJELTION RECGVERY WELL Well Depth: 670 ft.
Formation: CHADRGHN Distance from Wellfield: T ft.

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM HEAN STD.DEVIATIGON

All wvalues in mg/l unless noted

Calcium 10,4 14 12,4675 1.56¢%
Magnesiua 2.70 3.1 2.837 228
Scdiunm _ 361 i85 376.29 10,874
. Fotassium 10.8 ' 11.8 11,225 . 286
-farbonate 7.1 10.8 8.6 1.947
icarbonate I26.4 34,7 330,56 4,051

Sulfate 284 324 308 16.%71
Chloride 189 191 190 {

Ammonia-N 0.14 0.31 32 154
Nitrite-N 2,001 4L 001 LE-02 0
'itrate-N 0,01 0,05 C0Z23 01y
luoride - 0,70 0.72 713 L0113z
Silicatas Si0%) 12,5 12.87 12.968 L6253
TD3-180-C 1062 1110 1084 24.495
Conductivity {pmhos) 1660 1599 1681.3 164,135
Alkalinity{as CalO3} 284.2 286, 28%5.275 .854
oH {stamdard units} B.38 .50 8.475 093

ion Balance
THS Ralance
Cand. Ralance

11 velues 1in ug/! unless noted

Aluminum

Arsenic 1 210 5 3.742
Barium - £100 2100 - 1060 ' 0
HBoron B20 310 B77.% 40,311
- Cadmium ' ‘1 i1 » 1 0
Chromium 13 “5 N 0

Cobalt
Copper <10 <10 10 0

iron L3I0 30 30 0
Lead : <5 {5 g 0
Manganese €3 <10 . .73 2.363
Mercury 0,2 _ -0,2 W2 0
Molybdenum 10 , 30 17.5 9.574
ickel ciQ 10 , 10 0
selenium “1 1 1 0
Vanadium <10 <10 10 0
linc {10 210 10 0
Uranium (as U) 130 173 145.75 19,619
Fadium-226(pCi/1) 46 - 67.2 546.925 3.453



FERRET EXFLORATION CO OF NEEBRASKA
CROW RUTTE FROJECT
WATER QUALITY REFPORT

-

Fage No. 2 of 2

Sample Number:FT-35 » Surface Elevation: IB&Z E3T. +t.

Sample Type: INJECTION/RECOVERY WELL Well Depth: 670 +¢.
Formatiaon: CHADRON . Distance from Wellfield: o +t.
SAMFLE SUMMARY

FARAMETER MIMNIMUM MAXIMUM _MEAN STD.DEVIATION

All values in mg/l unless noted

Calcium 5.7 10,8 B.223 Z.301
Magnesium 1.4 3 2,345 48
Sodium ’ 423 499 464.73 36.737
Fotassium 14.1 17 15,425 N 1.261
Carbonate 9.4 - 24 17.4 7.048
Bicarbonate 268 334.8 309,025 30,0203
Sul fate . RE S _ 48 344 3,606
Chlaride 23 395 . 316.3 78.505
Ammonia-N 0,22 ' 0,57 S . 2B8 143
Nitrite-N 5. 001 .00 1E-03 S0
Nitrate-N {0,01 0.07 .04 L0260
Fluoride BV IY 0.70 . 667 ' L0310
Silicafas 5i02) 10.1 12.9 11.413 1.077
TDS-1B0<C. 1172 1420 S 1301.5 121.099
Conductivity (pmhos) 1903 2400 2136 229,122
Alkalinity(as CaCO3) 260 I03.0 . 279.125 20.845
pH {(standard units)- . B.Z6 8.72 L9533 . 147
lon Balance

TDS Balance

‘Condk Balance

All wvalues in upg/l unless noted

Aluminum

Arsenic 1 RS . 1 0
Barium {100 2100 - 100 . 0
Boron ‘ 720 7 1020 885 126,095
Cadmium <1 i1 1 O
Chromium {3 {9 3 0
Cobalt _

Copper <10 <10 10 0

Iron <10 $30 30 0

Lead <3 <5 S ‘ 0
‘Manganese 5 {10 7 2.449
Mercury 0,2 0.2 2 0
Molybdenum 10 10 10- 0
Nickel : <10 <10 ; 10 ‘ 0
Selenium RS ot 1 0
Vanadium T {10 ¢ 0

Zinc 20 _ o 290 ; 20 ' 0
Uranium (as U) 79 100 87 , 9.487

Radium-226(pCi/1) ' 260 . 612 , 467.8 166,037



FERRET EXFLORATION CO OF NEEBRASHK F\
CROW RBRUTTE FROJECT
WATER GQUALITY REFORT

Fage No. I of 3
Sample Number:PT-7 ’ Surface Elevation: 3I858.7 fr, ML
‘Sample Tvpe: INJECTIOM/REDOVERY MWELL well Depth: a7Z +t,
Formation: CHADADN Distance from Wellfiela: o 4+,

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM HEAN STD.DEVIATION

411 values 1n mg/l unless noted

Calcium t1.1 20 15.636 2,235
Magnesium 2.0 4.1 I.64 . 476
Sodium 380 419 403, 4 7.18
Fatassium 2.G 15 11,835 1.722
Larbonate i1 10 4,044 , 3.494
icarbonate 345 390 373 ’ 14,533
Sulfate 337 380 54 , 12.174
Chlaride ' 166 194 182,145 .82
Ammonia-N .08 0.52 323 135
Nitrite-N 20,01 20,01 Lol G
Mitrate-N 0,01 w01 L0468 041
lugride 0.9 0.7 626 L 058
Silicafas 5102 12,0 16 ©14.4464 1.236
TDS~180G L 10678 1220 1144 41,956
Conductivity (pmhos) 1510 1560 1783 ' 125.869
Alkalinitv(as CaCO3) 29L.0 337 313.891 12.936
pH (standard units) B.1 8.4 §.275 L7

lon Balance
TDS Balance
Zond. Balance

111 values in pg/l unless noted

Aluminum <100 2100 100 0
Arsenic 1 210 4.4 I.806
Barium 100 : 100 100 Q :
Boron 790 1100 938.889 104,217
Cadmium 0,4 10 2.74 3,831
Chromium 1 “10 4,444 2.698
Cobalt i1 10 4.3 3,332
Copper 3 10 8 3,041
Iron . 10 _ 150 36 13.943
Lead N i1 <10 9.6 2,633
Manganese L3 , 2100 25.9 (39,094
Mercury 0.1 w03 .19 074
Molybdenum 10 {100 23.5 35.419
‘ickel 12 %50 16.4 18,007
elenium ! {10 3 3,712
“Vanadium 4 20 10,623 4,334
Zinc <10 17 11.875 2.8
Uranium {as U) b4 14 150,32 85.7531

Radium=-2Z6(pCi/1) &b 379 160,353 106,27



FERRET EXFLORATION CODO OF NEERASEA
CROW EBUTTE FROJECT
WATER QUALITY REFORT
Fage No. I of 3 ,
Surface Elevation: 3B7G.0 s, M3L
Well Depth: 474 ¢t
Distance from Wellfield: O +t.

Sample Mumber:FT-8

Samplie Type: INJECTIGN/RECOVERY WELL

Formation: CHADRON :
' : SAMFLE SUMMARY

FARAMETER - MINIMUM MAXIMUM MEAN STD.DEVYIATION

A1l wvalues in mg/l unless noted

8.4

Calcium 20 14.8 3.25
Magnesium 1. 24 36 2.763 <787
Sodium 380 4072 3192.79 ¥.301
Fotassium 11 13 12,243 716
Carbonate i1 13 7.775 b.36%
Bicarbonate 332.8 379 358.1 14,147
Sulfate 324 360 347.25 7.978
Chlaride 175.9 180 178 1.68¢%
Ammonia-N 0,22 0.55 399 114
Nitrite-N 0.01 0.01 W01 0
“Nitrate-N <0,01 0,2 . 08§ .06
Fluoride 0.5 0.7 L399 .0%4
Silicafas S5i02) 14.4 19 16,525 1.585
TDS-180+C 1100 1190 1142,2% 32,139
Conductivity (umhaos) 1510 1940 1787.25 143.394
Alkalinity(as CaCO3) 287.73 324 310,288 11.806
pH (standard units!) 8.14 B8.62 8.363 . 1832
Ion Balance

TDS Ralance

Cond. Balance

All values in ug/l unless noted

Aluminum <100 L1100 100 0
.Arsenic 1 10 4.571 2.878
Barium <100 2100 100 0
Boron 800 1140 947.1432 105,469
Cadmium <1 1 { 0
Chromium o1 €3 3,667 2.0486
Cobalt <5 ] 3 o
Copper ] {10 8.667 2.16
Iron 10 190 i3 14,629
Lead _ <1 {10 J.143 2.61
Manganese {5 {5 S 0
Mercury 0.1 <0.3 186 069
Molybdenum <10 30 1B.9 7.583
Nickel 710 <10 10 0
Selenium 1 1 1 0
Vanadium 510 13 10.833 1,329
linc S 27 12,143 7.581
Uranium (as U) ' 113 3322 201.873% 74.311
Radium=-226(pCi/1)} 73 151 104.6 27.02



FERRET EXFLORATION CO OF NEEBRASEKEA
CROW BUTTE FROJECT
WATER QUALITY. REFORT
Fage Ma. 3 of 3
Surtace Elevaticon: ZB6B.5 1, MI_
BASELINE WELL Well Depth: &30.2 ft.
i Distance from Wellfield: 0 fi.

SAMFLE SUMMARY

FLRAMETER MINIMUM MAXIMUM MEAN STL.DEVIRTION

Calcium 10 i7 13
Magnesiun 1.57 2.8 2,135
Scdiunm I90 420 407.714
Fotassium 12 19 13,429
. Carbonate 2l 24 12.837
lcarbonate 341 379 39
sulfate I3 167 381.714
Chioride - 180 196 ’ 186.6
Ammania-N 0.13 4,82 A4
Nitrite-N £0.01 0,01 L0
“itrate-N 20,01 0.1 U7 4
.uoride 0.4 0.7 L6368

Silicalas 5i02) 13 21 16.143
TD5-180-L RS EL: 1240 1176.28

Conductivity (pmhos) 18273 1990 17911.667
CAlkalinityflas CaCdd) Ith 136 323.857
oH (standard units) g.2% §.82 - B.604

lon Balance
TDS Balance
Cond. Balance

“11 values in pg/l unless noted

Aluminum 100 100 o100 0
Arsenic 1 14 7 517
Earium 100 100 140 ]
Bcoron 700 1150 943,333 151,349
Cadmium ol : 1 1 . 0
Chromium 1 5 3.4 2.171
Cobalt 45 ] ] 0
Copper 4 17 9,333 R -
Iron 20 90 46,167 24,417
Lead ' 15 <3 3 v 0
Manganese €5 <10 6.8 2.168
Mercury L0l L0.3 2 089

. 567 35.702

Molybdenum . 10 2100 47

ickel 110 : <10 14 0
alenium S| ' i1 1 0
Vanadium 0 30 30 0

Iinc <5 <10 8.25% 2,363
Uranium (as U) 229 441 304 22,15
Radium-Z26{(plCi/1) 207 602 420.429 145,243



"FERRET EXFLORATION CO OF NEBRASPQ
CROW EBUTTE FROJECT

WATER

Z of

“

QUALITY REFORT
Fag= Na.

Sample Number:fFT7T-21 . Surtace Elevation: ZBB8%S
Sample Tvpe: INJECTION/RECOVERY WELL Weil Depth: 685 ft.
Formation: CHADRIN Distance from Wellfisld:
., SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
All values inp mg/1 unless noted
Calcium 15. 68 16.4 15,025 I3
Magnesium 3,49 3 3.993 694
Scdium 381 403 393 9.201
Fotassium 10 13.5 1.606
tarbonate 2.4 10 3.897
Sicarbonate 351 369.7 - 3.598
Sulfate 343 i92 4,726
Chloride 134 195 3. §4.99z2
Ammonia-N 0.19 0,40 L 289 L 037
Nitrite-N 001 L0001 1E-032 0
Nitrate-N .02 $0,03 O3 L0148
Fluoride 0.52 0,83 YAV 104
Cilicatas Si02) 12,0 14,0 12.89 .82
TDS-180-C 1143 1178 1164.5 12,304

" Conductivity {(pmhas) 1767 1786 1777.25 10,178
Alkalinitytlas CaCO3) 02,0 06,2 30501 1.51
pH (standard units) 8.29 36 g.323 033
Ion Balance
TDS Ealance
Cond. EBEalance
All values in ug/l unless noted
ARluminum
Arsenic <1 <9 2.29 1.893
Barium £100 {100 1060 0
Boron 900 1100 972.5 87.70
Cadmium 41 1 { )
Chromium ] L3 3 0
Cobalt
Copper 10 10 10 0
Iraon 30 <30 30 0
Lead ' <5 <5 S 0
Manganese : R 7 6 .816
Mercury 0.2 0.2 2 0
Molybdenum ‘ 20 20 20 0
Nickel / <10 £10 10 0
Selenium a1 i1 1 0
Vanadium <10 <10 10 0
linc $10 <10 10 0
Uranium (as U} 12 134 131.25 2.217
Radium-226(pCi/1) 1313 1541 14346.75 109,217

E

5

T.

tt.



\

FERRET EXFLORATION €O OF NEBRASHEA

Zample MNumber:FT-22
Sample Tvpe: INJECTICGN/RE
Formation: CHADRAON

]
q
m
I
=X
m
-
m
e 2

.CROW
WATER.

COVERY

MINIMUM

SaMFLE

HARIMUM

EUTTE FROJECT
QUALITY REFORT
Fage No. '

Surface Elevation: 3885 E:T.

Well

Depth: &85t ft.

Distance “from Wellfield: o ft.

MEAN

811 wvalues.in mg/l unless

ium
iES1Um

.

o on

o om o+
=

[*%]

(w]

b i o I 05 W S o
B U R .
B I o R = SR o B
[« SEOYESS
[w ]
oDowm

M
e
]
o
o

Sulfate

Chloride

fgmmonia-N

Nitrite-N

ttrate-N

.uorids

Silicatas 5102}
T05-130-C
Conductivity {umhos)
"Alkalinitvias TaCd3:
gH {standard units)
lan Balance

TCS Balance

Cond. Balance

11 values in pg/l unless

Aluminum
Arsenic
Barium
Baran
Cadmium
Chromium
Caobalt
Ccpper
Iran
Lead
‘Manganese
Mercury
Malvbdenum
ickel
.etenium
Vanadium
linc

Uranium (as U)
Radium-2256(pCi/l)

noted

19,4
3. 34
Jel
10
0.9
367.8
304
1764
0,260
SL,001
S0, 01
0,85
10,9
1120
1710
294

g.22

noted .

$100
500

4
~J
N~
(W)

L1000

S50

h
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13
£0.2
20
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20
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1124

15.833
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389.39
16,433
5,067
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336.5,
181.25
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2.525
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1750.75
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8.315
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— o = pJ "
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72,25
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955.3
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n

O
nz2é
045
1,179
0
33,679
4,94%
075
1,915
U
26,458
4]
0
0
0
0
3.594
Q
0
0
0
0

11.442
204,344



F"EZFEFQEE'T EXFLORATION CO OF NEBRASEKEA

1886 EST.

¢

e,

CROW EBUTTE FROJECT
WATER QUALITY REFORT
Fage No. 2 of 2
Sample Number:PT-23 Surface Elevatian:
Sample Tvpe: INJECTION/RECOVERY WELL Well Depth: &85 +t.
Formation: CHADRON - Distance from Wellfield: 0 ft,
o SAMFLE SUMMARY
FARAMETER ‘MINIMUM MAX IMUM MEAN STD.DEVIATION
A1l values in mg/l unless noted
Calcium 14,4 15,7 15.175 L bUZ
Magnesium 3,22 5 3,945 .826
Sodium 383 410 392,79 11.843
Fotassium 10 10.8 10.3 . 383
Carbonate 0.9 0.9 .9 0
Bicarbanate 371.6 I71.6 371.6 0
Sulfate 32 346 I39.45 7.89
Chloride 131 187 184.73 2.63
Ammonia-N 0.39 0,38 L3363 .18
Nitrite-N .00 2,001 1E-G3 {
Nitrate-N S0,01 0,21 L0859 .087
Fluoride 0.597 0,72 . 648 062
Silicatas 5102} 10.9 14.2 12,65 1.39
TDS-180 L 1106 1144 1122 15.9154
Conductivity (umhos) 1730 1807 1766.25 32.796
Alkalinitylas CaCO3} 304.6 304,64 304,86 0
pH (standard units) 8.21 B.34 8.788 055
Ion Balance
TDS BRalance
Cond. Balance
Al! wvalues in pg/l unless noted
Aluminum
Arsenic 1 1. 1 0
Barium <100 4100 100 0
Boron 900 1090 967.5 83.813
Cadmium <1 i1 1 0
Chromium L] 5 ] 0
Cobalt
Copper <10 <10 10 0
Iron 30 30 30 0
Lead S <9 ] 0
Manganese ) b 6 0
Mercury <0,2 <0.2 2 v
Molybdenunm 20 20 20 0
Nickel <10 <10 10 0
Selenium i1 i1 1 0
Vanadium <10 <10 10 ¢
Zinc 10 10 10 0
Uranium (as ) 71 99 82.75 11,899
Radium-226(pCi/1) 23 45.7 35.8295 rO. 113

~ T



FERRET EXFLORATION CO OF NEEBRASHA
CROW BUTTE FPROJECT

Sample Mumber:FT-Z4
Tample Tvpe: INJECTION/RECOYERY WELL
armation: CHADRON

WATER

QUALITY
Fage He. Z

of 2

SAMFLE SUMMBRY

REFORT

Surfac

Well Depth:
Distance from

MEAN

=

Elevation: 33%8:
A70 tt,

STD.DEVIATIGON

FARAMETEFR MIN
All wvalwues 1a mgsl uniesss

w

3 Uy X0
o0 ow
et ool —

N

Chloride
Ammonia-N
Nitrite-N
"Ttrate-N
luoride
Si1licafas
TUS-1842C
Conductivity {(pmhos!
Flkalinity{as CaCO3Z;
4 {standard units)
on Balance
TDS HBalance
Cond. Balance

5102

valites 1n pg/l unless

Aluminum
Arsentc
Barium
Eoron

admiam
~hromium
Cobalt
Copper
Iron.
Lead
Manganese
Mercury
Molvbdenum
Nickel
Selenium
Vanadium
Zinc

Hranium (as U)
adiam-226(pC1/11

DRt}

~0

o

R
~d 4

= L0 N O L )
oo .
[

tJ

o

.40
2,001
0,132
0,74
14,2
1270
1951
I12.4
3.4%

S
“od

100
1070

200.8

§.36

oo
-0
<

wn -
~0

o 0



FERRET EXFLORATION CO OF NEERASKA
CROW RUTTE FROJECT
WATER QUALITY REFORT
: Fage Na. 2 of 2 :
Sample Number:PT-25 ' g Surface Elevation: 3884 EST. ft. n:

"Sample Type: INJECTION/RECOVERY WELL > Well Depth: 478 ft. )
Formation: CHADRON . Distance fram Wellfield: o +t.

SAMFLE SUMMARY

FARAMETER MINIMUM MAX ITMUM MEAN STD.DEVIATION

All values in mg/l unless noted

1

Calcium 10.9 , 14 12.8 1.3324
Magnesium- Z.45 2.78 2,643 L1172
Sodium 386 392 390,333 1.528
Fotassium 11 15.4 12.425 2.04
Carbonate &. b 24 13.175 7.635
Bicarbanate 317 348.6 334,275 14,6153
Sulfate 300 o 350 330.25 22.157
Chioride 191 211 199.5 8.505
Ammonia-N . 0.2 .36 . .298 L0865
Nitrite-N $,001 <,001 1E-03 S0
Nitrate-N 0.03 0.08 .048 L 024
Fluaride 0.68 0.85 L743 L0746
Silicatas 5i02) 12.9 14.8 3,379 1.005
TD5-180°C 1124 1164 1142 16.573
Conductivity (umhos: 1770 1821 ‘ 1794.75 CZ21.467
Alkalinityias CaCO3) 289.7 300 295.975 4,413

tH (standard units) 8.38 8.64 B.S2 L1
lon Balance :

TDS Balance

Cond. Balance

All values in pg/l unless noted

Aluminum ‘
Arsenic o1 ] 2.29 1.893

N c - Aac

Bariunm <100 <100 100 0
Eoron 940 ' 940 940 0
Cadmium N i1 1 ]
Chromium {5 {5 g ' 0
Cabalt '

Copper <10 <10 10 0
Iron 130 20 30 0
Lead . {5 <9 S 0
Manganese - <3 o &) ] ]
Mercury 0.2 L0.2 .2 0
Molybdenum 20 , C20 120 0
Nickel {10 <10 10 0
Selenium o1 41 I ) 0
Vanadium w10 10 10 0
linc 10 <10 10 0
Uranium (as U) 183 2435 ‘ 208 . 27.043

Radium-22&(pCi/1) 338 380 ' 357,45 18,329



FERRET EXFLORATION CO OF NEBRASHEA
CROW BUTTE FROJECT
WATER QUALITY REFORT

Fage No. 3 of Z
Sample Number:FM-1 Surface Elevation: 3877.1 fr. m:io
Sample Type: MONITOR WELL ' Well Depth: 674 +ft.
Formation: CHADRGN Distance from Wellfield: 220 f1.

SAMFLE SUMMARY

PARAMETER MINIMUM MAXIMUM MEAN STD:.DEVIATION

All valuess in mg/1l unless noted

Calcium 11 17 14,117 2.0381
Magnesium 1.3 4.1 Z.99¢& L7314
Scdiunm Ig7 340 408,29 15.978
Fotassium 2.6 148 13.858 0171
Carbanate 1 13 7.056 5.105
.carbaonate 197 387 370,838 9,209
sulfate 330 380 397.333 14,259
Chlaride 72 213.1 192,19 13
fmmonia-N G, 10 .71 RV L
Nitrite-N £.001 20,01 8E-03 : IE-03
“itrate-N 10,01 ’ L0479 L 045
uoride 0.48 Lol L0933
silicalas 5i102) 12.1 14,1759 1.234
TD5-180-C 1134 1189.5 36,401
Conductivity {pmhos? 1825 1506.667 §9.58
Alkalinity{as CaCG3: 285 315,192 19,187
pH {standard units) g.1% B.356 ' LA73
iagn Balance
TS Balance
Cond. Balance
“11 values in pg/1 unless noted
ARluminum <100 <100 LO0 0
Arsenic 1 ] 2.2 1,751
Barium 100 S RV 100G 0
Baran BOO 1060 947,271 81.123
Cadmium 1 il 1 0
Chromium il 3 4,z 1.687
Cobalt 3 3 ] C
Copper S 10 7.091 2,023
Iron , 20 90 RI] _ 9.487
Lead ) i1 10 3.433 20339
Manganese 4 <10 ‘ b.h 1.838
Mercury 0.1 0.3 . .2 L06T
Molybdenum 210 . 24 17.4 5,254
‘ckel <10 <10 10 G
2lenium 1 1 1 ) 0
Vanadium 10 210 10 0
linc ©49 200 66.091 79.386
Uranium f{(as U) 20 106 _ o4 25.047
Radium-226(pCi/1l) 4q 163.3 750158 S1.637



FERRET EXFLORATION C0O 0OF NEBRFRASHEA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No. I of 3

Sample Number:FM-2 : : Surface Elevation: 3883.1 ft. M
Sample Tvpe: MONITOR WELL : Well Depth: &85 +t,
Formation: CHADRON ' - Distance from Wellfield: 150 f¢t.

SAMPLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION

A1l values in mg/l unless noted

Calcium 17.1 { - 17.829 63
Magnesium 7 .6 6 4,529 L73b
Sodium 382 408 394,25 7.868
Fotassium 9.7 12.4 11.513 1.164
Carbonate 3.7 3.7 3.7 0
Bicarbonate 338 372 61.413 12,212
Sulfate 3385 374 352.143 5.378
Chloride 177 212 193,123 11.618
Ammonia-N 0,13 0,42 325 L101
‘Nitrite-N 2,001 0,01 4E-03 4E-G3
Nitrate-N 0.01 T0.03 L021 L0168
Fluoride 0.97 0.72 . 673 L0581
Silicatas S5i02) ' 3.9 13.35 11.73 1.434
TDSE-130+C 1136 1201 1162.875 21.788
Conductivity (pmhos) 1835 1894 : 1864,143 21,698 .
Alkalinity(as CaCOZ: 283 309 298.435 8.1864
pH (standard units) 8.06 v 8.17 B.196 L1oz
Ion Balance

TDS BRalance
"Cond. FEalance

All values in pg/l unless noted

Aluminum {100 {100 100 0
Arsenic 1 <1 ! 0
Barium {100 2100 100 0
Boraon B8O 280 . 910 - 35,051
Cadmium < <1 <1 1 0 :
Chromium {9 <9 ] 0
Cobalt

Copper <10 <10 10 0

Iron <30 {30 30 0

Lead : {3 <9 . 5 0
Manganese <3 ‘ 10 7.75 1.389
Mercury 0.2 0.2 .2 0
Molybdenum <10 20 16 9.014
Nickel {10 <10 10 ]
Selenium I 1 ' 1 0
Vanadium <10 o<t 10 0

linc 10 : 240 111.25 ' 109.21
Uranium (as U) 6 44 27.6259 13,783
Radium-226(pCi/1) 3.9 9.3 4.114 679



FERRET EXFLORATION CO OF hlEIE‘F‘CiEiblﬁ

Semple Mumber:FM-3

Sample Type: MONITOR WELL

Formation: CHADRON

FARAMETER

CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No. I of

SAMFLE SUMMARY

MALIMUM -

Surtace Elevation: 3BAI.
Well Depth:
Distance from Welltield:

abd +t,

STD.DEVIATION

Ail values in mg/l unless noted

Calcium
Magnesiunm
Sodium
Fotassium
Carbonate
icarbonate
sul fate
Chloride
Ammonia-N
Nitrite-N
“itrate-N
yoride
silicafas S5i0z2)
TD3-130-C
Conductivity f{umhos)
Alkalinityias CaCG3)
pH (standard units)
lan Balance
TDS Balance
Cond. Balance

“11 values in ug/l unless noted

Aluminum
Arsenic
Rarium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
‘ckel
2lenium
Vanadium
linc

Uranium fas U)
Radium-22&{pli/1)

<o oLnocd
3

-
. 4

2100
294
B.76

100

<100
960

wn

wn

R}

4

o oo .
©n

~4 =

.._.
> — 91 Y On

LA (A L O

T2

o
wn

[ua]
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[ B s m Y SO N SO S
D,

~d -

23,43

13.416
6.80%
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FERRET EXFLORATION CO OF NEBRASKEA |

Sample Number:FM-4
Sample Tvpe:
Formation: CHADRON

MONITOR

WATER QUALITY REFORT

CROW EBUTTE

Fage No.

SAMFLE SUMMARY

T

-

FROJECT

-

of 3

Surface Elevation: 2862.5
Depth:
Distance from Wellfield:

Well

 MEAN

674 +ft.

STOD.DEVIATION

FARAMETER MINIMUM MAXIHUM
All values in mg/l unless noted
Calcium 12.4 16.6 14.75 1.291
Magnesium 2.83 4.0 3.288 L3326
Scdium 390 410 399.917 7.879
Fotassium 9.2 14 11,2323 1.354
Carbonate 1 ol 1 0
Bicarbonate 3 399 371.825 16.8932
Sulfate 370 354.417 11.188
Chloride 196 182,35 7.945
Ammania-N 0.49 367 127
Nitrite-N L0.01 BE-03 JE-03
Nitrate-N <01 .48 L0486
Fluoride . 0.72. 643 .07
Silicafas S5102) 11.0 18 14,508 2.162
TDS-180+C 1100 1250 1153.3 45,643
- Conductivity {umhos) 1790 1980 1866.909 60,488
" Alkalinityf(as CaCO%) 284 337 311,533 5.739
pH {standard units) B.03 8.6 B.227 .164
Ion Balance '
TDS Ealance
Cond. Ealance
All values in pg/l unless noted
Aluminum <100 <100 100 0
Arsenic 1 49 2.2 1.751
Barium <100 2100 100 0
Boran 870 1050 271 b1.364
Cadmium <1 | 1 -0
Chromium {1 49 4,2 1.687
Cobalt <5 <5 N/ 0
Copper 4 10 8.909 2.427
Iran 30 £50 34,909 §.549
Lead 45 €9 9 0
Manganese 5 14 10 2.494
Mercury 0.1 (0.3 209 07
Molybdenunm <10 23 18 4,544
Nickel 110 <10 10 0
Selenium <1 L2 1.222 441
Vanadium {10 $10 10 0
linc 5 230 88.727 101,436
Uranium (as U} 8 36 19.383 3.207
Radium-226(pCi/1) 35 95.9 61.508

18.436

fi.

00

MSL

ft.



FERRET EXFLORAT I'C]hIA CO OF NEEBRASHKEA
CROW EBUTTE FROJECT
WATER GQUALITY REFORT

Fage No. 3 of 2
Sample Number:FM-35 Surface Elevation: 3B462.5 4t
Sample Tvype: MONITIR Well Depth: 695 +t.
Formation: CHADRON Distance from Weilfield: 230
SAMFLE SUMMARY '
FARAMETER MINIMUM MALIMLUM MEAN STD.DEVIATION
All wvalues in mag/l unless noted
Calcium 7.8 7.0 14,768 2,281
Magnesiunm 3.2 4.1 I.549 343
Scdium 393 416 402,429 8.63
Fotassium 9.5 13 11.42% 1.234
~ “srbonate 2.4 19 8.4 ' 9.207
carbonate 330 74,0 338.286 11,313
Sulfate 348 37 399 7.37%
Chloride 175 239 198,375 20,17
Ammonia-N L0,03 .64 . 238 L2048
Nitrite-N 2,001 T0.01 4E-03 4E-03
trate-N 0.0t 0.07 L0279 026
ugride 0,62 (.74 . 678 L0435
Silicafas 5102} 10,9 1z.8 11.774 .804
TOS-1EGC 1104 1236 1165.25 43,477
Conductivity {(umhos) 1820 1707 1874.375 26.87%
Alkalinity{as Cat0d) 283 306.5 294,22 '
pH (standard units}) 8,03 8.3k g.226
Ion Balance
TDS Balance
Cand. Balance
values in ug/l unless noted
Aluminum {140 2100 100 s
Arsenic <1 w1 1 0
Barium 2100 100 100 - 0
Boraon 380G 1020 936,25 48.088
Cadmium ! o1 1 0
Chromium 45 19 ] 0
Cobalt
Copper “1a 10 10 ‘ 0
Iran 210 <30 0 b}
Lead 19 10 6.1295 2.1
Manganese 9 b 5.286 . 488
Mercury 0.2 <002 2 ¢
Molybdenum 210 20 17 4.336
ckel 140 10 10 G
_elenium <1 1 1 0
Vanadium 10 210 10 0
linc {10 190 104,375 81.128
Uranium f{as W) 12 53 35.429 14,199
Radium-2246 (pL1/1) 285 329.7 I05.829 14,358



FERRET EXFPLORATION CO OF NEBRASHKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No. 4 of 4

Sample Number:FM-5 Surtace Elevation: 3B69.5
Sample Tvpe: MONITOR WELL . ‘ Well Depth: 217 ft. ‘
Formation: BRULE _ Distance from Wellfield:
! SAMFLE SUMMARY
FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
11 values in mg/l unless noted . )
Calcium 2.3 4.9 3.599 L9168
Magnesium : 0,132 0.26 192 036
Sodium 0.7 100 96,273 3.184
Fotassium 5.7 ' 1o 8.527 .792
Carbgonate S U 24 9,179 6.811
Bicarbaonate 190 210 200.923 4,931
Sulfate 33,9 44 37.564 2.706
‘Chlgride 1.9 ' 12.3 7.24 3.57
Ammaonia-N S0.05 40,05 .09 0
Nitrite-N , .00t 0.02 S0 6E-03
Nitrate-N 0.46 1.7 1.2 . 374
Fluoride 0.39 : 0.9 .45 L0472
Silicafas 5i00) 9 69 . 64,286 2.698
TDS-180+C 274 162 321,533 19.799
Conductivity (umhas) 23 480 445,267 16,22
Alkalinity(las CaCC3) 166 195 178.947 , B.485
pH (standard units) 8.20 8.9 B.543 . .18
Ion Ralance '
TDS EBalance
Cond. Balance
All values in pg/l unless noted
Aluminum <100 {100 1oo 0
Arsenic 4 13 B.571 2.344
Barium {100 <100 ' 100 . 0
Boron 90 140 114 17.764
Cadmium ' {0.1 10 2,507 3.293
Chromium 2 14 : _ 6.231 3.916
Cobalt : i1 45 3,667 2,066
Copper 4 {10 . 8.667 2.462
Iron o Lo 110 ' 55.714 31,062
Lead ’ | <10 S.5 2.21
Manganese 1 $100 . 19.071 '34.357
Mercury £0.02 <0.3 ) .194 079
Molybdenum Z 100 21,429 33.408
Nickel 2 50 14,3571 13,281
Seleniunm ' t <10 2.5 3.208%
Vanadium 7 210 9.333 1.231
Zinc 60 290 175 64.031
Uranium (as W) “1 13 7.133 3 1
Fadium=-226(pCi/1} 0.1 1.7 926 455

ft.

0 ft,

M3



FERRET EXFLORATION CO OF NEERRASHELSO
CROW EUTTE FROJECT
WATER QUALITY REFORT

Saanis Number:FM-7
Samcol=z Tyoe: MONITOR WELL
Farmation: BRULE

FARAMETER MINIMUM

Fage No. 4 of 4

SAMFLE SUMMARY

MALIMUM

i)
n

I1868.9
epth: 129 ¢,
ce from Wellfield:

STL.LDEVIATION

All walues 1n mgs! unless noted

Calcium 13
Magnesium 0.13
Scdium t1.56
Fotassium 13,0
Narbonate . !
icarbonate 164
Suifate S

2.1
20,08
0,001
1.6

Chloride

Ammonia-N
Nitrite-»h
Mitrate-N

luoride 0,z
Silicafas S102} : . 583.7
TDS-180-L 243

Conductivity {umhos) 369

"Alkalinitytas CaCo3d) 77
pH {standard units) 7.99
[on Balance
TLS Balance
Cond. EBalance
1] wvalues in pg/l unless noted

Aluminum 100

Arsenic 1
Barium 70
Borcn <10
Cadmium 1
Chraomium ]
Ccbalt 45
Copper $10
Iron 20
Lead 9
Manganese 5
Mercury 0.1
Molybdenum 10
ickel 210
selenium 1
Vanadium . 210
iinc ' <5
Uranium (as ) 8
Radium-Z2Z6(pCi/1) 0.1

23 23,419
1 973
7% L el

-
[
o
o

21
18
266
7.6

0,07

s}
400
o

(2]
us]

< w1 b)) OO e O -
=
4
o~
=
+=

[a g
[ N )
4 E
4>~

0,03 L0t
2.9 : 2,329
0.4 L3I74

57 56.82
354 305,375
540 337,125
271 204,306
g.38 3.423

100 100
9 2.083

2140 132,308

200 99.647
A 1

11 6,333
S e c

“J V]

210 10

<S50 32.727
25 ]

R L =4

Yl <

L0.3 162
<10 10

210 10

210 10
270

49 4.5

0

1.4621
44,563
25.739
e
2.188
i

0
9,045
0

v

L0439

0

0

O

0
113,093

i)



FERRET EX F’L.C)Fi(ﬁ’r 1IN CO [JF: hlEZE‘FiF#ESF A
CrROW ERUTTE FROJECT
WATER QUALITY REFORT

Sample Number:FM-S
Sample Type: MONITOR WELL
Faormatiaon: CHADRON '

Fage No. I of 2

SAMFLE SUMMARY

Surface Elevation: 3884.9 ft.
Well Depth: 670 +ft.

Distance fraom Wellfield:

=
ol
—

175 it

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATIGH
All values in mg/l unless noted
Calcium 8.7 17. 4 14,144 2,732
Magnesium .1 7 4,233 1.35
Sadiunm ?9? qa7 C 398.625 5.999
Fotassium it. 13.4 12.43 725
Carbonate U.? 19 8.3 7.782
RBicarbonate 317 68 149, 15.691
Sulfate 302 168 341,556 20,057
Chloride . 179 216 198.222 10,378
Ammonia-N 0,16 .63 . iBé6 136
Nitrite-N £.001 T0.01 4E-07 4E-02
Nitrate-N ' £0.01 0,05 026 .02
Fluoride - 0.51 0.72 . b6 L0774
Silica(as Si02) 9.3 13.3 11.7 1.353
TDS-1B0 oL 1080 1207 1148.778 I6.322
Conductivity (umhos) 1800 1894 1854.879 31,809
Alkalinitylas CaCO3) 283 Z06 294,536 7.568
pH (standard units) B.16 g.39. 27 093
loan Balance '
TDS Balance
Cond. Ralance >
All values in pa/l ualess noted
Aluminum {100 <100 100 0.
Arsenic {1 <1 1 0
Barium <100 <100 100 0
Baoran 870 244 205 26.726
Cadmium {1 4 1 0 ‘

" Chromium A %3 S 0
Cobalt S
Copper o <10 <10 10 0
Ircn ) 130 0 0
Lead 1§ ] o 0
Manganese 9 210 6.889 1.965
Mercury . 0.2 0.2 2 0
Molybdenum £10 20 17.333 4,359
Nickel <10 <10 10 0
Selenium i1 ol 1 0
Vanadium 10 <10 10 ]
linc <10 160 79.556 63.85
Uranium {as U) 12 IS 36,3332 13.91
Radium-226¢(pCi/1) 20 119.3 68,0687 . 23,254



F'EIF.F\EZT' EXF L.C)FiCNT'I ON CO OF NEBRASHA
CROW EBUTTE F ROJECT
WaAaTER C!LJﬁiL.I TY. REFORT
Fage No. 2 of

Sampie Surface Elevation: 3I8BA,
Sampiaz Wwel: Depth: 478 +t.
Format Distance from Wellfield

SAMFLE SUMMARY

FARAMETER _ MINIMUM MELIMUM MEAN STB.DEVIATION

A1 valuss in mgi/l unies:z noted
Calcium ?.3 16 12.478 2.297
Magnesiun 2.4 ] 3.474 . 804
Scdium 3BS 475 414,667 29.875
Fotassium 9.6 17.2 12.5595 3.045
Tarkonate 4.,%2 15.58 .64 4.86
icarbonate 3Z21.4 370 347,189 14,531
Suifate 302 350 331,333 15.19%
Chloride 174 307 225.444 45,758
Ammonia-N G.15 X 386 137
Nitrite—N L, 001 4E-03 4E-03

vtrate-N
tucride
Silicatas 5102
TDS8-120-C

Conductivity {(umhos)
initvias LaCd3)
tandard untts)
. .

Aluminum
Arsenic
Barium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Molyhbdenum
1ckel
selenium
Vanadium
linc

Uranium (as U}

Radium-224{pCi/ 1}

{1 values in ug/l

0,01
0,59
10,7
1074
1836
280.7
7.74

noted

<100
1
<100
880
<1

s
o

<10
0

wn

wn

“0.2
10
210

<10
<10

20

18.9

<100

2100
G860

w10
230

0,2
20
10

<10
150

L0013
.718
12,367
1201,222
1915.37%
293,533

§.299

100

1

100
914,444
{

c
o

1¢

30

E=4

-
5,222

[

15,111
10

1

10
65.444

61.111
46,078

S E - L) )
OET
1,037
79,655
48.047
8,043
L2035



FERRET EXFLORATION €CO OF NEEBRASKA
CROW EBUTTE FPROJECT
"WATER QUALITY. REFORT

Fage No. 3 of I
Sample MNumber:FM-10 . Surface Elevation: 3882.7
Sample Type: MONITOR MWELL Well Depth: 471 ft.
Formation: CHADRON Distance ftrom Wellfield:

SAMFLE SUMMARY '

-
]

FORAMETER MINIMUM MALIMUM MEAN STD.DEVIATION
811 values in mg/l unless noted

Calcium 15. 4 18.2 16.52 . 398
Magnesium 3.3 3 3.954 L33
3gdium igl 408 389.379 9.62
FPotassium 3.7 12.8 10.988 1.036
Cartonate 4,7 5.4 3.1 361
Bicarbonate 140 372 360,457 10.799
Sulfate 3z9 396 139.571 9.197
Chloride 1732 200 185.375 8.601
Ammonia-N 0.32 .51 413 L0568
Nitrite-N <. 001 20,01 SE-03 4E-03
Nitrate-N <0.01 0.08 029 L 027
Fluaride 0.66 .78 709 03T
Silicafas 5i02) 10.9 12.9- 12,199 LB0O3
TDS~180+C 1094 1184 1140,129 27.142
Conductivity (umhaos) 1701 1868 1793.125 65,002
Alkalinity(as CaCO3) 288 8.1 300.2 7.831t
pH (standard units) 8.03 B.36 - 8.254 23
lon Balance

TDS Ealance

Cond. Balance

A1l values in pg/l unless noted

Aluminum <100 {100 100 0
Arsenic 1 1 1 0
Barium £100 £100 100 0
Baron 890 970 930 28.284
Cadmium <1 <1 ! 0
Chromium L9 L9 3 0
Cobalt '
Copper <10 <10 10 0

Iron 130 L30 30 0

Lead <9 29 - 5 0
Manganese 9 11 9.75 . 886
Mercury $0.2 “0.2 2 0
Molybdenum 20 20 20 0
Nickel <10 210 10 0
Selenium 1 <1 1 0
Vanadium <10 “10 10 0

linc 10 240 124,735 3.765
Uranium (as U) 18 47 28.37% 11,612
_Radium-226(pCi/l) 12.9 37.39 22.373 8.31¢

ft.

"y &

M

[#}}

it

Fr.

-



FERRET EXFLORATION CO OF NEERASHA
CROW RBRUTTE FROJECT
WATER QUALITY REFORT
Fage No. 2 of 3

Sample Number:FM-11 , Surtace Elevation: 288¢&.:Z
Sample Type: MINWNITOR WELL Well Depth: 274 ft.

Formation: EBRULE Distance from Wellfielg:
SAMFLE SUMMARY

rARAMETER MINIMUM MAXIHUM _ MEAN STC.DEVIATIGON

All values 1n m3/]l unless noted

Calcium 4,1 7.2 ' 5.575 - 1. 007
Magneslum YD W-T 0,40 L3773 . 1472
Sodium 126 135 130.95 4,276
Fotassium 8.3 11.9 . 10.188 1.087
farbonate 2.9 24 10,663 g.226
icarbanate 210 232 222.688 7.137
Sulfate g0, 53,0 31.7 1.094
Chloride 30.9 39 35.238 2.948
Ammonia-N T0,09 20,09 .03 0
Nitrite-N £.001 0,01 SE-03 4E-03
“itrate-N 0.7 0.85 N . .8o4 L0372
luoride 0,60 0.66 L6831 025
Silicafas Si02) 67.6 74.9 70,913 2.77
TDS-18G.(C I90 448 419.75% 25.1%
Conductivity (umhgs) 963 636 600,25 25.064
Alkalinityfas CaCO3) 183 212 199.588 12,27
pH (standard units) 8.321 8.36 g8.584 193
Ion Balance
TDS Balance
Zond. Balance
"1l values in pg/l unless noted
Aluminum $100 <100 100 0
Arsenic ‘ 22 0 26,857 3.579
Barium £100 2100 140 i
Boron - {to 130 22.837 7.959
Cadmium {1 w1 i 0
Chromium 9 5 3 0
Cobalt
Copper 210 <10 Iy _ 0
Iron . L3I0 30 30 0
Lead " 9 £5 ] 0
Manganese ST %3 , 3 0
Mercury 40,2 0.2 .z v
Molybdenum 410 <10 10 0
ickel {10 10 10 0
.elentum i1 i1 1 0
Vanadium <10 <10 10 : 0
linc 160 230 . 186.647 25.82
Uranium (as U) 3 14

3.
Radium-225(pCi/1) 0.9 - .



SURFACE WATER
DATA



FERRET EXFLORATION. CZC] OF NEERA

CROW EBUTTE

WATER CGCUAL I'T Y

rage MNg.

ot

FRGCJECT
REFORT

KA

LREEn

Sample Mumber:i-! Sample Type: IMFCUNDMENT
Distance from wellfielcd: 8300 1L, Water System: SOUAW
SAMFLE SUMMARY )
FARAMETER MINIMUM MGAIMUM MEAN STD.CEVIATION
All walues in ma/l unless noted
Calcium ) 24 24 i
Magresium 1.5 1.9 1.9 0
Sedium 0.3 0.3 .S 0
Fatassium 4,7 4,7 4,7 Y
Carbornate L2 2 z 0
icarbgnate g 34 0
aulfate ] o {
Chloride L2 z {1
Ammonia-N 20,095 ). (] Btk 0
Nitrite- L0.0G2 VY 02 {0
“itrate-n 10,02 0. L2 0
iuoride gt 0.1 A 0
cilicatas 5102} 7.4 7.4 7.4 0
TOS5-130 -0 87 g7 g7 ¥
Conductivity (pmhos) 147 147 147 i
Alkalinityias CaCO3Z} 71 71 71 0
pH (standard units) 7.5 7.5 7.5 ]
Ion Balance
TDS Balance
Cond. Balance
A1l values in ug/l unless noted
Aluminum 100 100 i0o O
Arsenic 2 2 2 {
Barium 100 100 100 0
Eoron S00 S SO0 i
Cadmium 1 i 1 {
Chromium i 1 1 0
Cobalt i1 <1 1 0
Copper 1 1 1 0
Iron 50 {50 S0 9}
Lead ] ] ] 0
Marganese <100 {100 100 0
Mercurvy 0t 20,1 o1 0
Molybdenum 12 {2 2 {t
‘ickel L2 62 2 {
elenium ©Z N2 2 0
Vanadium 1 { 1 0
ling 2 2 2 0
Urantum (as U) 4 4 4 0
Radium-225(pCi/1) 0.6 0.4 s 0

24m

inal

=

in



FERRET EX F'L.ClF:ﬂ\T']ZEJIﬂ-' CO OF NEERASHKA
. CROW EBUTTE FROJECT
WATER QUALITY REFORT

-

Sample Number:[-Z

Disftance from Weiltielid:

FARAMET

m

R M

INTMUM

- o~
s B

Fage No.

SAMFLE SUMMARY

MAKIMUN MEAN

IMFOUND

Sample Tvpe: il
WHITE C

Water System:

A1l values in mgsl unless

Cium

=
[w IR s PR )

1
nesium
dium
tassium .
rocnate
icarbonate
Sulfate
Chloride
Ammonia-N
Nitrite-N
Nitrate-N
Fluoride
Silicafas 5i02)
TDS-184%-LC ‘
Conductivity (pmhos) -
Alkalinitylas [aCOZ)
pH {standard units)
[on BRalance
TDS Balance

3

Ly

{

o) M
ow

Cond. Balance
All values in pg/l unless

Aluminum
Arsenic
Barium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron

Lead _
Manganese
Mercury
Molybdenum
Nickel
Selenium
Varnadium
Zinc

Uranium fas U)
Radium=-226(pCi/1)

oted

pus |

noted
<100

200
700

<
—

57 57
9.1 .1
26 26
8.5 8.5
“2 2
260 250
10 10
5 3
0,07 .07
L0.02 .02
D.032 L3
0.7 7

100 100
3 3

200 200
700 700

130
e

tod
100
0.1

—
e o A I i

00

[SISH S
— O~ B R RY e

as]
[us]

[&0]
[

STD.CEVIATIAON




FERRET EXFLORATION CO OF NEEBRASHA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage Nz, Z of 2

Samgle Number:! ~Sample Type: IMFOUNDMENT 3
Distance from Watzr System: ENGLISH THEE

SAMFLE SUMMARY

FARAMETER MINIMUM MAX TMUM MEAN STO.DEYIATION

All values 1n mg/l unless naoted

Calcium 74 74 73 0
Magnaciunm 12 12 12 0
Sodium 29 25 25 0
Fotassiunm 7.2 7.2 7.2 {
~arbonate 12 z 0 G
.carbcnate 330 90 I30 0
Sulfate ©9 LS 3 {
Chloride {2 2 0
Ammonia-N 0,05 .05 i
Nitrite-N 20,02 0,02 02 0
‘trate-N L0L0Z “D.02 L02 0
.uoride 0.7 0.7 : .7 0
Silicafas 5102} 3 I 31 0
TDS-184+C 150 350 350 0
Conductivity {umhos! 5358 oS 558 0
Alkalinityias CaCOI} 289 ZBo Zgn 0
pH (standard units) 7.9 7.9 7.9 0
Isn Balance
TDS BRalance
Cond. Baiance
‘1 values in pg/l unless noted
Aluminum 100 100 100 0
Arsenic 3 3 3 ]
Barium 400 400 400 ]
Boraon 500 SO0 SO 0

[

Cadmium
Chromium
Cobalt
Copper

Ve b b
—

—
[ L I ) B e e o el O
<

Iron 50 a0 0 0
Lead 5 - 0
Manganese 200 200 00 0
Mercury £0.1 0.1 1 0
Molybdenum £ 7 2 2 0

.ckel v2 L2 2 0
.elenium . 02 2 = 0
Vanadium w1 {1 1 g
Iinc 12 12 13 i
dranium (as U) I kt Rt 0

Radium-225(pCi/1) 0.6 0.6 .6 : 0

AiF L



FERRET EXFLORATION CO OF NEERASKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage Mo. 2 of 2
Gample Number:I-4 Sample Type: IMFOUNDMENT SAMFLE
Distanca from Wellfield: 11400 f%, - Water System: ENGLISH CREEK
SAMFLE SUMMARY

[

ny

FAEAMETER MINIMUM MAXIMUM MEAN STO.CEVIATION

A1l values in mg/l unless noted

Calcium 30 30 30 0
Magnesium . 11 i1 11 0
Sodium B 38 iB 0
Fotassium : 12 12 12 o
Carbonate £ 3 £32 z 0
Bicarbonate 250 250 230 0
Sulfate €9 9 5 0
Chloride - 02 12 , 2 0
Ammania-N ~ 0,13 ‘ 0.13 13 0
Nitrite-N CK0.02 20,02 J02 S
Nitrate-N 10,02 S H0.02 .02 0
Fluoride 0.7 0.7 .7 0
Silicatas 5102} . 9.7 7.7 2.7 0
TD5-180-C 230 7230 230 0
Conductivity {(upmhos) 32 432 4372 (0
Alkalinityvias CaCOd3) 200 200 : 200 0
pH (standard units) S 7.9 7.9 7.9 0
Ion Balance

TDS Balance

Cond. Balance

All values in pg/l unless noted

Aluminum 100 ' 100 100 0
Arsenic R 3 3 0
Barium 100 100 100 0
Baron £500 . 2500 500 0
Cadmium {1 : <1 1 ‘ 0
Chromium 1 1 { 0
Cobalt R <1 1 0
Copper , 2 2 2 0
Iran . 50 50 50 0
Lead ‘ ] {3 3 0 N
Manganese <10 S <100 100 0
Mercury 10,1 {1 .1 0
Molybdenum 12 2 2 ]
Nickel i 2 : 2 2 0
Selenium 42 2 2 0
Vanadium 2 2 2 0 '
linc 4 ) 4 0
Uranium {(as U) 8 8 8 0

Radium-2Z28(pCi/1) | 0.3 0,3 . 3 : 0



FERRET EXFLORATION CO OF NEEBRASHKA
CROW BUTTE FPROJECT
WATER QUALITY REFORT
Fage No. % of %

Loun BN €3]

ample Number:I-3 ) Sample Type: IMFOUNDMENT SaMFLE
istance from HWellfisld: 13300 &, Water Svstem: ENGLISK CREEY
SAMFLE SUMMARY

FARAMETER MINIMLUM MELIMUN HEAN STO.OEVIATIGH

A1l values in mg/l unless noted

Calcium 30 40 40 0
Magnesium .7 §.7 9.7 0
Sodium 0 : . 4 40 0
Fotassium 14 14 14 0
‘arbonate 12 Tz 2 0
.lcarbonate 270 ' 270 270 {
Sulfate 5 3 , 5 {
Chloride 3 ' 3 it )
gmmonia-N 0,05 20,05 U Y
Nitrite-N $0.02 L0,02 L0032 o

“trate-N 0.06 5,06 06 0

luagride 0.7 G.7 .7 ¥}
Silicatas Si02) 28 28 o] (
TDS-180Q C 320 120 120 0
Conductivity (umhos) 478 - 478 478 . 0
Alkalinityias LaC03) 220 220 220 (;
pH {(standard units) 7.9 7.9 7.9 0

Ion Balance
TDS BRalance
Cond. BRalance

11 values in ug/l! unless noted

luminum 100 100 100 0
Arsenic 5 g 5 5)
Barium 200 200 00 0
Baron 500 500 S0 0
Cadmium ! a1 1 0
Chromium 1 { 1 0
Cobalt <1 1 i 0
Copper o 1 1 0
Iron S0 50 S0 0
Lead : 45 05 5 0
Manganese 2100 L1006 100 0
Mercury 0.1 G.ol .1 0
Molybdernum <2 Lz 2 i)

ickel <2 2 2 0
selenium 2 2 z 0
Vanadium 4 4 4 0
linc 2 2 z 0
Uranium (as U) 6 ' 6 & 0

Radium-226(pCi/1} 0.3 0.5 : .G 0



FERRET EXPLORATION CO OF NEBRASEA
CROW BUTTE FROJECT
WATER QUALITY REFORT

) Fage No. Z af Z
Sample Number:I-& _ Sample Type: IMFOUNDMENT SAMFLE
Distance fraom Wellfield: 13040 ft. ' Water System: SQUAW CREEE
' SAMPLE SUMMARY
FARAMETER MIMNIMUM MA L IMUM MEAN STD.DEVIATION

All vaiues in mg/l unless noted

Calcium 53 93 o3 0
Magnesium 7.4 7.6 7.6 0
Sodium . 7.8 5.8 7.8 i
Potassium 6.5 6.5 6.5 0
Carbonate i1 1. 1 ]
Bicarbonate 240 240 240 0
Sulfate : : 45 9 5 0
Chloride S 2 L2 2 R
Ammonia-N 40,05 (0,05 .05 0
Nitrite-N ' 20,01 T0.01 . .01 0
Nitrate-N 0,02 0.02 ‘ 02 ‘ o
Fluoride : 0.4 ' 0.4 ) 0
Silicalas 5i02) 22 2z 22 0
TDS-180-C ' 240 . . 240 _ 240 u
Conductivity f{umhos! 378 I78 ' 375 0
Alkalinityias Calll) < 200 200 200 0
FH (standard units) 7.38 7.38 ’ 7.3 0
lon Balance

TDS EBalance

Cond. Balance

All values in pg/l unless noted -
Aluminum . 100 100 100 . 0
drsenic 2 2 2 Y !
Barium 300 300 300 )
EBoran ) 600 . 500 600 0
Cadmium <1 <1 i 0
Chromium <1 | : 1 ‘ 0
Cobalt 1 : <1 1 0
Copper 1 1 1 0
Iron o $50 <50 50 G
Lead - : <5 {5 S i
Manganese 2100 100 100 0
Mercury “0.1 2001 .1 0
Molvbdernum, 2 12 ' 2 v
Nickel 12 ﬂ 2 0
Selenium <2 2 2 Y
Vanadium ° 3 I 3 0
iinc 2 2 2 0
Uranium (as U) 4 8 6 2

Radium-2Z6(pCi/1} 0.4 0.4 4 0



FERRET EXFLORATION CO OF NEEBRASHKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No., @ of 2

Sample Number:I-7 Sample Type: IMFOUNDMENT 3aMPLE
-Distance from Welilfield: 20500 +z. Water System: ENGLISK LREEK

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUMN - MEAN STL.DEVIATION

A1l values in mg/l unless noted

Calcium WY 55 55 0
Magnesium 11 11 0
Sodium a0 50 5 )
Fotassium 13 18 13 0
Farbonate £2 2z 2 (]
icarbonate 350 320 390 0
Sulfate & b b ]
Chioride S 3 ] 0
fmmonia-N 40,95 S0,05 ' 05 Y
Nitrite-N £0,02 L0032 .02 y
“itrate-N £0.02 T0L 02 02 0
.uaride 0.7 5.7 ' .7 0
Silicatas S510%) 27 27 27 0
TOS-180 - 394 330 390 0
Conductivity (umhos) 606 506 b06 0
4lkalinitvias CalO3) 280 ’ © 280 280 ‘ 0O
pH {standard units) 8.0 8.0 8 0
Ion Balance o ‘
-TDS Balance
‘Cord. Balance
11 values in pg/l unless noted
Aluminum <100 <100 100 0
Arsernic S 3 3 0
Barium 300 200 . 300 0
Eoran ’ 700 700 700 0
Cadmium i <1 1 £
Chromium 1 1 1 0
Cobalt a1 _ 1 1 0
Copper 1 t 1 0
Iraon 20 S0 30 0
Lead 9 9 S 0
Manganese <100 L100 100 0
Mercury . SV “0.1 o1 {0
Mclybdenum. w2 Lz 2 0
‘ckel L2 €2 2 0
alenium K2 <2 Z Q
Vanadium 2 2 2 0
linc 18 18 18 0
Uranium (as i) 8 3 8 0

Fadium-225(pE1/1) 0.¢& 0.6 , . b 0



FEREET EXFLORATION. CO OF NEEBRASKA
CROW BUTTE FROJECT
WATER QUALITY REFOKT

A

Fage No. 2 of 2 .
Sample Mumber:I-3 Sample Type: I[MPOUNDMENT SAMPLZ
Distance from Wellfiald: 22000 +t. Water System: WHITE CLAY CREEY
SAMFLE SUMMARY

 FPARAMETER : MINIMUM MAXIMUM MEAN STD.LEVIATIGON

Allovaiu=c in mg/l unless noted

Calcium 53 53 53 0
Magnesium : 9.1 9.1 9.1 0
Sodium 30 20 30 0
Fotassium 2.8 9.8 9.8 0
" Carbanate $Z 52 2z 0
Bicarbonats 260 260 260 ]
Sulfate S ' ] g G
Chloride b b - 0
Ammonia-N 0,05 S0.05 05 G
Nitrite-N 10,02 : £0,02 .02 0
Nitrate-N 0,02 0,02 .02 1)
Fluoride 0.7 0.7 , .7 _ O
Silicafas 5i02) 8 38 3B 0
TDS-180 <L 310 ' 310 ¢ 310 o
Conductivity (umhos) 481 481 481 0
‘Alkalinityias CaCO3j 210 210 210 0
pH (standard units)’ 7.8 ., 7.8 7.8 ' 0
lon Balance - '
TDS Balance
Cond. Balance
All values in pg/l unless noted
Aluminum ‘ 100 100 100 0
Arsenic 4 4 4 . )
Barium 200 200 200 0
Boran 700 700 700 0
Cadmium <1 a1 1 0
Chromium - 1 1 1 0
Cobalt <1 1 1 0
Copper 1 1 1 0
Iron <50 430 50 0
Lead 19 €3 5 0
Manganese £100 £100 100 0
Mercury 0.1 “0.1 . 0
Molvbdenum €2 w2 2 0
Nickel {2 12 2 0
Selenium (2 <2 2 0
Vanadium . 9 5 ) 0
Iinc ‘ 14 ‘ 14 14 0
" Uranium {as U} 9 9 © 9 0
Radium-226(pCi/1} 0.9 0.9 ] ii



FERRET EXFLORATION.CO 0OF NEEBRASHKA
CROW BUTTE FROJECT
WATER QUALITY REFORT
Fage No., 3 af 3

Sample Number:w-1 Sample Tvpe: STREAM SAMFLE
Distance from wWellfield: 24000 ft, Water System: WHITE RIVER

SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM __MEAN ST0.OEVIATION

A1l valwues in mg/l unless noted

ied
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Sodiunm
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. . 132 o472

Carbonate 1 2 .5 335

lcarbonate 14,7 235 23.66 5,053
sulfate 45 70 0,47 4,397
Chloriae 22 4.7 3.5 \ 789
Ammonia-N 0,05 ¢.05 .05 0
Nitrite-N 0,00 0.02 FE-03 7E-0T .
“1trate-N 0,24 0.78 .49 176

luoride 0,3 0.4 . 499 076
Silicatas 5i32) 96,6 o9 354,218 Z.4%6
TDS-180-C 230 : 302 266.4355 23183
Conductivity (pmhaos) 329 ' 400 165,636 22,028
Alkalinity(as CaC03) 177.1 201 187.855 7. 156

pH (standard units) 7.74 8.05 7.714 116
lon Balance

TDS EBalance

Cond. BRalance

11 values in pg/]l unless noted

Aluminum {100 <100 ' 100 0
Arsenic 2 2 2 v
Barium 100 100 100 {
Boron L5000 <500 500 0
Cadmium o1 11 0

Chromium <1

1

{1 i
Cobalt i1 <1 1 0
Copper i1 i1 1 0O
Iran : 30 S0 S0 0
Lead . 45 ] ] 0
Manganese 2100 £100 100 0
Mercury “0.1 ‘ L0001 .1 0
‘Molybdenunm (2 2 2 0
‘ickel L2 2 2 0
.elenium 2 €2 2 U
Yapnadium 8 8 8 0
linc 12 2 0

Uranium las L) i 5 '3.6326 _ 2,083

TN

Radium-226 (pCi/l) 0.1 0.8 -4 L2332



FERRET EXFLURATIUN CO O0OF NEEBRASHA
' CROW RUTTE FROJECT
WATER QUALITY REFORT
l Ffage No. 1 of 2
Sample Number:W-Z ) Sample Type: STREAM SAM
Distance from Wellfield: 27500 ft. Water System: WHITE RIVER
SAMFLE RESULTS
Sample date n2-62 04-8% 07-BZ 10-82
Laboratary NRL NEL NRL NEL
All wvalues in mg/l unless noted
Calcium 95 96 57 92
Magnesium g 7.7 7.8 7.8
Sadium 17 ) 20 18
Fotassium 6.3 6.8 7.7 7.5
Carbonate L2 w2 L2 42
Bicarbonate 230 230 280% 230
Sulfate 12 3 13 16
Chloride 4 b b
Ammonia-N ’ L0.03 D.03 - {0,035 N/A
Nitrite-N . 0.0l 20,01 .01 0,40
Nitrate-N 2.1% 0,462 .46 0,4
Fluoride 0.3 .6 _ 0.4 - 0.4
Silica(as Si02) 56 - 5 . 54 52
TD5-180°C : 280 230 - 300 270
Conductivity (umhos! 194 413 420 377
Alkalinity(as CaC03) 190 200 o200 190
pH {standard units) " 7.5 7.7 ) 7.9 g.2
Ion BRalance N/A N/& N/A N/A
TDS Balance N/A N/A N/A N/A
Cand. Balance N/A N/A N/R N/A
All values i1in pg/l unless noted
Aluminum 2100 1G0
Arsenic _ : 2 4%
Barium ' Z00# S100
. Baoraon , 5300 200
Cadmium $1 21
Chromium _ <1 <1 '
Cobalt N/R 1
Copper <1 ( 2%
Iron : 50 <80 : _ ‘
Lead ’ %5 ]
Manganese <100 100
Mercury : . <a.1 0.1
Molybdenum L2 L2
Nickel 2 2
Selenium {2 €2
Vanadium 7 10%
linc <2 16%
Uranitum (as U) 1 6 3 7
Radium-226(pCi/1) 3%10.8 0.4+0.1 0.510.2 0:3+0.2



FERRET EXFLORATION CO OF NEEBRBRASEA -
CrROW EBUTTE FROJECT
WATER GUALITY REFORT
Fage Na. 3 of 2

Sample MNumber:W-3 Sample Type: STREAM ZAMFLE
Distance from Wellfiald: 37800 ft. Water Syctem: WHITE RIVER
SAMFLE SUMMARY
FARAMETER MINIMUM MAXIMUM MEAN STC.DEVIATION
All values in mg/l unless noted
Calciunm ' IZ.E &3 48.713 10,725
Magnesiunm 6.7 9.3 8.15 W93
Scdium 24 109 b%.888 38,907
Fotassium ] 4 18.0 11.663 4.378
Carbonate ' i1 24.0 b8.667 9.364
icarbonate . 257 igi. 1 "308.913 48.17%
-ulfate - 16 53.2 2B.75 12,33
Chloride 3.6 18 v 12.638 4,837
Ammonia-N <0.09 0.26 113 077
Nitrite-N .00t 0.01 bE-02 4E-03
Nitrate-N 0.08 0.8 424 : L2479
.unride 0.4 0.89 . bB4 : . 145
silicatas 5132) ©35.8 o5 51,0259 3,582
TDS-180:C 306 460 376,379 59.318
Conductivity (umhaocg! 470 709 ©865.45 96.7164
Alkalinity({as CaC03) 222 314,060 263,375 35,763
aH (standard units) 7.6 B.8&4 g.133 Ia3
Ian Ealance A '
TDS Balance
Cand. Balance
"All values in pa/l unless noted
Aluminum 2100 100 100 i
Arsenic 1t 1 I3 0
Barium <100 {100 100 0
Boron 10 10 10 : 0
Cadmium <1 <1 1 0 g
Chromium <3 L] 3 0
Cobalt
Copper <10 <10 10 0
Iran <30 K30 30 0
Lead ‘ <5 <5 5 0
Manganese 3 5 S ' 0
Mercury 0.2 . 0.2 .2 .0
Molybdenum . <10 <10 10 v
“ickel {10 £10 10 0
2lenium i1 1 _ 1 0
vanadium 110 {10 _ 10 0
linc 15 {3 ] 0
Uranium (as W) <1 20 11.3 7.764

Radium=-226(pCi/1) 0.1 0.6 314 212



FERRET EXFLORATION CO OF NEEBRASKEA
CrROW BUTTE - FROJECT
WATER QUALITY REFORT

Fage No. I of 32
Sample Number:S5-1 . Sample Type: STREAM SAWFLE
Distance from Wellfield: &1900 ¢, Water System: SQUAW CREEE

SAMPLE SUMMARY '

FARAMETER MINIMUM : MAX IMUM MEAM STD.LEVIATION

All values in mg/l unless noted

Calcium 23,7 &9 61.818 4,567
Magnesiunm 8.2 10 ' .29 - 615
Sodium 10 13 : 11.927 L9332
Fotassium I : 4.3 I.709 L3432
Carbonate -1 7.5 3.063 20625
Bicarbonate 206.4 270 254,382 24.074
Sulfate 1 : 1 6,382 2.383
Chloride 1.0 b 2.735 1.513
Ammonia-N - C<0.035 0,03 .05 0
Nitrite-N £.001 0.0 LE-03 SE-03
Nitrate-N _ 0.10 0.57 L3303 161
Fluoride 0.5 0.7 .S75 .06
Silicaias S5i02) 49,6 36 32.189 2.282
TDS-180-C 293 320 282.1 21.074
Conductivity (umhas) 330 23 393,273 IZ2.419
Alkalinityvlas CaCO3) 181 231 212,109 . 16.974
pH (standard units) 7.6 8.34 B.093 276

Ion Balance
TDS Balance
Caond. Ralance

All values in pa/l unless noted

Aluminum . - K100 {100 1o0 S0
Arsenic 2 2 . C 2 ]
Barium 100 100 100 ' 0
Boron £300 o500 . 9Gn 0
Cadmium ' <1 . 1 0
Chraomium . <1 1 1 0
Cobalt : {1 R 1 0
Copper : <1 <1 | 0
Iron _ S0 : 50 - - 30 0
Lead ' I %3 9 0
Manganese <100 <100 100 0
Mercury ' : <.l 0.1 A il
Molybdenum €2 {2 2 0
Nickel €2 €2 2 0
Selenium {2 “2 2 {
Vanadium 3 3 ] 0
Ilinc L2 12 2 0
YUranium (as U) 1 6 2.8 1.932
Radium-226(pCi/1) 0.1 0.4 218 Yy



FERRET EX F'L.ClF:ﬁlT'I ON. CO OF NEERRASKA

amgle Number:5-2

Loy dp)

istance from Wellfield:

CROW EBUTTE FROJECT
WATER QUALITY.
Fage No.

195G

SAMFLE SUMMARY

REFORT

Sample Type: STREAM SAMFLE
Water System: SOUAW CREEK

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
#11 values in mg/l unless noted
Calcium 3 b6 40,318 4,119
Magnesium 7.9 16 9.193 S48
Sodium 10,5 14 2,256 1,031
Fotassium 2.2 5.9 3.926 B4
Carbonate i1 ] 1,808 . 798
‘carbonate 215.3 282 249,215 19.973
tlfate 4,7 i1 7.283 1.9
Chlgride 1.0 2.8 1.787 434
fimmonla-N 0,035 20,09 09 0
Nitrite-N . 001 0.0 BE-03 3
Nitrate-N <0.01 1 L3202 .2
uoride 0.3 0.59 . 596 .
Jlicatas 5i102) 42.5 54,4 48,484 3.
TDS-1E0 L 222 31z 270,103 26,032
Conductivity (umhos: 319 50 4G0.421 3133
Alkalinitytas CaC03) 180 243 209,111 156,46
gH (standard units) 7.8 8.350 g.143 22
Ion Balance
TDS Balance
Cond. Balance
All wvalues in pg/l! unless noted
wluminum <100 <100 100 0
Arsenic 4 ) 4,667 707
Barium 100 320 216 58.7348
Boron 20 600 164 207.803
Cadmium i | 1 0
Chromium 41 9 4.6 2.271
" Cobalt <1 i1 1 £
Copper i1 12 g.4 3.93
Iran <30 50 I4 B.433 |
Lead 3 ] =) 0
‘Manganese 9 $100 29.6 37.869
Mercury S0 0.2 i8 042
Molybdenum {2 <10 7.9 2.479
“ickel 72 Lo 8.4 3.373
lenium <1 12 1.2 422
vanadium 1o 10 10 5]
Zinc L2 <10 8,222 .52
Uranium (as U} 1 8 3.278 2.1464
Radium-226(pCi1/1) 0.1 0.4 23 108



FERRET EXFLORATION CO OF NEERASKDSH
CROW RUTTE FROJECT
WaATER QUALITY REFORT
: Fage Na. S of §
Sample Mumber:35-2
Distance from Wellfield: 3400 ft.

Sample Type: STREAM GAMFLE
. Water Svstem: SBUAW CREEK
SAMFLE SUMMARY

FARAMETER MINIMUM ‘ MAXIMUM ) MEAN STD.DEVIATION

All values in mgsl unless noted

Calcium 49 73 60,837 £.664
Magnesium 7.4 11.0 9.363 832
Sodium 10,0 19.7 12,517 1.422
Fotassium 2.3 6.7 4,347 976
Carbonate <1 R 1.909 877
Bicarbonate 208.4 292 251.4 23.925
Sulfate g 11.4 7.211 1.756
Chloride 0.6 .2 2.09%94 b6
Ammonia-N 0,05 0,07 0oa ]
Nitrite-N 4.001 0,02 8E-03 6E-03Z
Nitrate-N 20,01 0.39 L1718 106
Fluoride 0.5 G.69 L 605 .49
Silicaiag Sid 9.7 S1.6 47.19% 3.07
TDS5-184 oL 230 322 276,421 22.414
Conductivity {umhos) 340 470 44,421 36.019
Alkalinitylas CaC03) 180 249 209.574 19.3414
pH (standard units) 7.6 .99 8.0473 299
lon Balance

TS Balance

Cond. Balance

All values in pg/1 unless noted

Aluminum <100 =100 100 0
Arsenic 2 b 1,909 1.221
Barium 200 250 216,667 20,616
Boran 20 L8500 145,455 178.514
Cadmium w1 <1 1 0
Chromium {1 9 4,636 2.197
Cobalt 1 41 1 0
Capper <1 <10 8.364 3,641
Iran 10 30 39.3 B.35
Lead £9 9 S ) I
Manganese 6 <100 35.182 33,406
Mercury 0.1 L0.2 .182 .04
Molybdenum 2 {10 8.091 3.36
Nickel 2 {10 8.545 3,238
Selenium 1 2 1.182 405
Vanadium 9 <10 9 2.108
Iinc L2 20 12,273 6.872
Uranium (as Ui <1 7 2.873 1.962
Radium-226(pC1/1) 0.1 0.9 . 322 29



FERRET EXFLORATION CO OF NEERASH £§

CROW EBUTTE FROJECT
WATER QUALITY REFORT

Fage No. 2 ot 2
Sample MNumber:5-4 Sample Type: STREAM SAMFLE
Cistance fraom Wellfieid: 21400 ft, Water System: SUUAW CREEW
SAMFLE SUMMARY
FARGMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
A1l values in mg/l uniess noted
Calcium bb. 6 78 72.767 4,
Magnesium 7.1 1z 16,317 L.
Sodium 25 48 35 7
Fotassium 8.5 14 11,367 2
Carbonate k! 2 1.6 .
"icarbaonate R 392 376.8 1
ulfate ] 13 7.75 z
Chlaoride 3 10.4 6.01700001 2
smmonia-N 0.05 0,24 106 .
Nitrite-N 20,01 0,01 01 e
Nitrate-N S0,01 g1 066 L0351
luaride 0.8 0.8 727 .86
ilicafas 510! 34 64.3 45,55 11.68
TDS-180-C 364 430 390,667 25.8321
Conductivity {pmhos! 553 E0OZ S586.8 19,097
Alkalinity{as CaCOZ) 200 332 319 11.91
4pH istandard units) 7.4 g.20 7.878 277
[on Balance
TDS Ralance
Cond. Balance
All values in pg/l unless noted
Sluminum L100 2100 100 0
Arsenic 2 : 2 2 0
Barium 200 ”HU 200 0
Boron <900 2500 300 U
Cadmium <1 w1 1 0
Chromium 1 01 1 0
Cobalt <1 <1 1 0
Copper i1 <1 1 0
Iron S50 50 50 0
Lead {3 <5 3 ¢
Manganese <Loo <100 100 0
Mercury <.l 0.1 . 0
Molybdenum 3 k! 3 0
Nickel 22 42 2 ]
glenium €2 2 2 0
vanadium Z 2 2 G
iinc 2 $2 2 0
Uranium (as 4) 1 8 4.5 2.429
Radium-2Z4(pCi/ 1) 0.1 _ 0.8 L 367 273



F'EZF\F.EZT' E X F‘L.C]F.FiT'I oN CO OF hlEIECF.FiESP ~

CROW BUTTE

FROJECT

WATER QUALITY REFORT

Fage No. 3 of =
Sample Number:WC-1 Sample Type: STREAM SAMFLE
Distance from Welilfilield: 3450 ft, Water System: WHITE LCLAY CREE.

SAMFLE SUMMARY '
FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
All values in mg/l uniess noted
Calcium 1.9 52 = g§.491
Magnesiunm 8.8, 5.9 .35 447
Sodium 21 25 2.6 479
Fotassium 4.2 5.3 . 4.757 .3
Carbonate 1 Dz 1.6 . 948
Bicarbonate 195.0 4z 216.284 19.625
Sulfate <9 14 10,1 2.7922
Chloride 2 5.6 I.114 1.298
Ammonia-N <0.05 T0.05 0 0
Nitrite-N 2,001 0,01 BE-O 4E-D
Nitrate-N 0.0 0,20 091 .68
Fluoride 0,7 0.9 789 076
Silicatas 5102 43,3 58 Z.1473 4,855
TD3-180-C 214 2983 261.837 26,823
Conductivity {umhos) 319 3940 354,857 29.14
Alkalinitv{as CaCO3) 159.9 217 183, 357 22,00
pH {(standard units) 7.6 B.56 8.04% 308
Ien Balance
TDS Ealance
Cond. Balance
All values in upg/l unliess noted
ARluminum {100 L1006 100 0
Arsenic 2 2 2 0
Barium 100 100 100 0
Boron {500 £500 500 0
Cadmium 1 i1 1 0
Chramium <1 1 1 0
Cobalt {1 i1 1 0
Copper <1 41 1 ]
Iron S0 S0 a0 0
Lead {5 ] 9 0
Manganese <100 100 100 0
Mercury 0.1 0.1 . 0
Molvbdenum 2 2 z - 0
Nickel ' {2 {2 2 0
Selenium L2 L2 2 0
Vanadium 7. 7 7 0
.linc 12 2 2 0
Uranium {(as U} 2 10 5.897 . 2.911
Radium-226{pCi/1) 0.1 0.3 367 L1591



Sample Number:
istance from

FARAMETER

FERRET EXFLORATION CO OF NEEBRASHA
CROW EBUTTE FROJECT
WATER QUALITY REFORT
Fage Mo, I of 2
WC-2
Wellfield:

Sample Tvpe: STR
22200 Water System:

tt.
SAMFLE SUMMARY

MAXIMUM HEAN

STD.DEYVIATI
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Sulfate
Chlori1de
Ammonia-N
Nitrite-H
Nitrate-N
iuoride
Cilicaflas
TH5-120-C
Conductivity
Alkalinityias
Y
yn Ealance
TOHS Balance
Cond. Balance
All values in
Aluminum
Arsenic
"Rarium
Horaon
Tadmium
AFomium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Molvybderum
Nickel
Selenium
Vanadium
Zinc

Uranium (as U)
idium-226(pCi

5102}

(standard units)

MIMIMUM
mg/l unless noted
b86.6

54,643 1,726

10 10,4 10,157 162
30,4 41.4 15,282 3,363
3.5 12.1 10.7 1.265
1 12 1.6 .543
288 340 314,013 18.221
14 22 19.514 2.948

8.3 10.8 9,633 L731
0,08 0,14 .08 L0348
BEIVD 0,62 3E~-03 JE-03
0.3 7,84 LShA3 173
0.8 0.9 .B&3 L0045
g 7.1 93,286 2.0z28
330 411 IB5.625 27,3201
umhos) S00 5785 38,875 27,515
CaCid) 242.4 283 260,485 13,223

8.11 7.836 .18

pg/l unless noted

2100 100 100 0

3 A 3 (3
<100 100 100 0

500 £300

<1 71

S00

—
-

i1 i1 1 0
<1 41 1 0
i1 41 1 0
50 S0 S0 0
€9 ] 5 0
100 100 100 0
£0.1 0.1 .1 0
52 2 2 0
22 {2 2 0
12 2 z 0
1) & b 0
2 L2 2 0
6.1295 4,224

/1) <0.1 .271 .

nE
o



FERRET EXFLORATION. CO OF NEBRASKA
CROW BUTTE FROJECT
WATER QUALITY REFORT

Fage No. 3

T
4

ot
Sample Number:

E-1 4% E-Z Sample Tvpe: STREAM SAMFLE
Tistance from Wellfield: 2400 +t.

Water System: ENGLISH CREEE
SAMFLE SUMMARY

FARAMETER MINIMUM MAXIMUM MEAN STD.DEVIATION
A1l values in mg/l unless noted
Calcium AS 77 69.043 4.801
Magnesium 5.5 2.9 7.814 1,129
Sodium 17 20.9 18,333 1.56%2
Fotassium 6.3 7.2 6.717 319
Carbonate <1 L2 1.6 . 548
Ricarbonate 260 290 272,047 10.959
Sulfate 7 31 14,543 10,345
Chioride 3.8 .9 4.2 415
Ammonia-N C0,05 £0.05 05 0-
Nitrite-N 0,001 0,02 FE-03 JE-03
Nitrate-N .66 3.38 1.849 767
Fluoride 0,95 0.7 501 . 082
Silicatas Si02) 53 ] 55.15 1.953
TDS-180-C 298 402 341,429 33,401
Conductivity (upmhos) 435 500 33 25.311
“Alkalinitylas CaC03} 217.6 232 224,883 5.431
pH {standard units) 7.3 g.08 7.6 309
Ion Balance
TDS ERalance
Cond. Balance .
All values in ug/l unless noted
Aluminum <100 {100 100 ¢
Arsenic 2 7 .3 2.917
. Barium 100 230 76,376
Baron {300 <900 900 0
Cadmium i1 Sl 1 0
Chromium “1 1 1 0
Cobalt <1 <1 1 0
Copper “1 1 1 0o .
Iron T30 130 76.6467 64,291
Lead 45 49 5 0
Manganese £100 100 100 0
Mercury <0.1 {0.1 .1 0
Molybdenum L2 {2 2 Q
Nickel €2 £2 2 0
Selenium £2 £2 2 0
Vanadium 7 7 0
linc 2 18 10 8
Uranium (as U) 3 14 9.667 4,926
Radium-Z26(pCi/1) 0.2 1.2 . B 383



FERRET EXFLORATION CO OF NEEBRASHEA
CROW BUTTE FROJECT
WATER QUALITY REFORT

Fage Mo. 2 af 2 , :
Sample Number:E-3 Sample Type: STREAM SAMFLE
Distance ftrom Wailsield: Z1700 4t, Water Svstem: ENGLISH CREEE

SAMFLE SUMMARY .

FARAMETER MINIMY MAXIMUM MEAN STD.LEVIATION

fAll values in mg/l unless noted

g9
13
8 67

Calcium S
Magnesium 1
Sodium 4

. 789
Fotassiunm 14 23 71
Carbonate ol L2 .54B
lcarbonate 378 ' 320 86,331
Sultate <5 30 10,404
Chloride 14 1.615
- Ammonia-N 0.18 : 12 58
Nitrite-N 0.03 L0273 .018
‘itrate-N 0.11 L0795 L0483
luaride 1.70 1,183 L343
‘Silicafas Si02) 63 S2.533 16,459

TD5-180-C
Conductivity (umhas)
Alkatinitylas Calg3:
pH {standard units)
lon Baiance

TD3 Balance ;
Cond. Balance

542 444 : 87,955
771 698,333 73,931
430 - 1670233 48.4%
g.1a0 7.8% . 183

11 values in pg/l unless'noted

Aluminum <100 . 2100 160 4]
Arsenic 3 3 3 Y
Barium <100 2100 100 0
Baron <500 ’ {500 500 0
Cadmium <1 1 1 0
Chromium i1 | 1 )
Cobalt o1 w1 1 0
Copper <1 i1 1 0
Iron S0 : S0 50 0
Lead . (S 5 g Wy
Manganese £100 <100 100 0
Mercury 20,1 2041 .1 0
Molybdenum 3 3 3 0
ickel 12 L2 2 9
.elenium 2 2 2 ¢
Vamadium . { 1 i 0
linc 12 1z 2. 0
S
Uranium (as L} il 14 3.147 S.037

Radium-226(pCi/1} 0.1 0.6 L 32 - 192



SECTION 2.10
BACKGROUND RADIOLOGICAL CHARACTERISTICS
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2.10 BACKGROUND RADiCHI]SICAL CHARACTERISTICS
2.10.1 Introduction

This section contains a description of the environmental sampl ing program
that Ferret Exploration Company of Nebraska (FEN) used to assess radiologi-
cal background conditions of the area in the vicinity of the Crow Butte
- Project. The results of this program, in conjunction with an operational
monitoring program, - will be used to determine the effects on the environ-
ment, if any, of the Crow Butte Project. Over a period in excess of four
years, samples have been collected and analyzed for the conoentratién of
radionuclides in pre-mining environment. This program includes sample data
collected through the second quarter of 1986. Environmental monitoring will
continue through the program and restoration. The program includes samples
of the air, groundwater, surface water, soils,.sediments, vegetation, and
fish. The ' pre-mining data indicate that the existing concentrations of
the radionuclides are in the range reported in similar studies. The only
anomalies reported were elevated radium-226 levels in some groundwater
samples. This increase in radium-226 is to be expected in groundwater from

mineralized strata containing uranium.

In order to determine background radiologiéal conditions in'the immediate
area of the Crow Butte CSA, FEN initiated an environmental sampling program
in the fourth quarter of 1981. This program was designed to meet the
criteria outlined in the USNRC Regulatory Guide 4.14, Radiolagical Effluent
and Environmental Monitoring at Uranium Mills (1980). Lower limits of
detection for the program described below are equivalent to those specified
in USNRC Reguiatory Guide 4.14. An air sampling program was initiated in
April 1982. This program evaluated the background concentration of various
airborne radionuclides including ambient radon-222 levels. Gemma dosimeters
were also distributed through the area in April 1982. Sampling of private
wells began in October 1981 and by April 1982, selected area wells were
sampled on a quarterly basis.

2.10(1) 07/29/87



Soils in the region have been sampled for the concentration of natural
uranium and radium-226. Soils in the immediate area of the proposed plant,
ponds and wellfield have also been sampled. Surface water in Squaw Creek
was collected at two locations on a quafterly basis. Samples of sediments -
from the creek were also obtained at théée two locations. Water and sedi
ment samples were taken from several area impoundments. Samples of fish
were obtained from Squaw Creek and selected impoundments. Vegetation
samples have been collected near the air monitoring stations. ‘In June

1983, samples of area crops were also collected.

Table 2.10-1 summarizes the preoperational radiological monitoring program
implemented at Crow Butte. Figure 2.10~1, included in a map pocket, is a
topographic map of the region surrounding the proposed in situ uranium

project showing the locations of the various sample sites.

2.10.2 Air Sampling Program

The original locations of the air sampling stations were based on wind data
obtained from Scottsbluff, Nebraska. The air sampling stations used during
the preoperational and operational phases of the Crow Butte R & D are shown
in Figure 2.10-1. AM-1, AM-2, AM-6 and AM-7 were used as operational
monitoring sites during the Crow Butte R & D and AM-3, AM-4 and Aﬁ-s were

used for preoperational monitoring only.

From April 1982 to 1984, wind data were collected from a meteorological
station installed at the Crow Butte Site. The site specific wind data are
found in Section 2.5,  Meteorology. Based on the site specific wind data
an additional monitoring station (AM-8) was added in March of 1987. This

station is also shown in Figure 2.10-1.

12.10(2)  07/29/87
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TABLE 2.10-1

RADIOLOGICAL PREOPERATIONAL  MONITORING PROGRAM

CROW BUTTE RAD PROJECT

Sample Collection

Sample Analysis

Type of : .

Sample Nusber Location Method Frequency Frequency Type of Analysis
AIR

Particulates .

Four Nearest residences Continuous One week or Quarterly com- Natural Uranium
with highest pre- low volume more per posite of fil- Th-230, Ra-226
dicted airborne air sampler month ters according Pb-210 -
radionuclide con- with glass to location
centration in each fiber filter '
of the two prevail-
ing wind directions
and near the town of
Crawford

Three Additional sites were
sampled due to uncer-
tainty in wind data

One Control location same same same same
least prevailing
wind direction

Radon Gas
Eight Same locations Grab! ,2 Monthly Each Sample Rn-222

as air particu-
lates ‘

1 A grab sample shall consist of at least three (3) separate forty—elght (48) hour composite samples during a

period of one (1) month. -

2 As of July 1987, FEN will use track etch cups to sample radon gas continuously.



(7)01°2

L8/62/L0

Background lbdiologicnl Characteristics (Cont’d)

Sample Collection ‘ Sample Analysis
Type of | - | ~
Sample Nusber Location Method Frequency - Frequency Type of Analysis!
WATER
Ground Water
One from All wells within Grab Three to est- Each sample Natural Uranium,
each water 1 km of restric- ablish baseline Th-230, Ra-226,
supply ted area boundary - Pb-210, Po-210
well '
- One from Selected Regional A Grab Three to est- Each sample Natural Uranium,
each wells ablish baseline Ra-226, Pb-210,
: , : Po-210, Th-230
One from each As required by DEC Grab Three to est- Each sample Natural Uranium,
DEC baseline ‘ablish baseline Ra-226

& monitor well

Surface Water

One from each All large per- Grab Semiannually Each sample Natural Uranium,
body of water manent impound- for one year Th-230, Ra-226,
' ments within 2-1/4 _ Pb-210, Po-210
mile radius of ‘ : :
wellfield
Two from One up-stream, Grab Quarterly Each sample Natural Uranium,
Squaw Creek one down-stream . ' Th-230, Ra-226
- of restricted ' '
area
" " " v Two to estab- . Each sample Pb-210, Po-210

lish baseline, -

1 All analyses on water samples will measure total concentration.
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Background Radiological Characteristics (Cont’d)

Sample Collection

Sample Andlyais

Type of
Sample Number Location Method Frequency Frequency Type of Analysis
SEDIMENT _ .
One from each From each per- Grab Once Each sample Natural Uranium,
body of water manent impound- Th~230, Ra-226,
ment within 2-1/4 Pb-210
mile radius of
wellfield
Two from One Qp—stream, Grab Semiannually: Each sample - Natural Uranium,
Squaw Creek one down-stream Th-230, Ra-226,
of restricted Pb-210 :
area
SOIL
Surface v
Three Plant site Grab Once Each sample Natural Uranium,
' before topsoil {top 5 cm) Ra-226
removal
Two Plant site Grab Once Each sample Natural Uranium,
after topsoil {top 5 cm) Ra-226
removal -
Three Wellfield Grab ‘Once Each sample Natural Uranium,
{top 5 cm) Ra-226
Three Restricted Area Grab Once sample Natural Uranium,

(top

5 cm)

Each

Ra-226
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Background Radiologic&l Characteristics (Cont’d)

Sample Collection

Sample Analysis

Type of : _
- Sample Number Location Method Frequency Frequency Type of Analysis
One each Air sampling Grab Once Each sample Natural Uranium,
' stations : Ra-226
One each 42 locations Grab Once Each sample Natural Uranium,
in Commercial {top 5 cm) ’ Ra-226
Permit Area :
Subsurface .
One Plant site One-third Once Each sample Natural Uranium,
meter com- Ra-226
posites to
a total depth
of one meter
Two Wellfield same - same same same
One each Evaporation Composite Once Each sample Natural Uranium,
' ponds (after core sample ' Ra-226
excavation at to two
deepest point) meters
VEGETATION
One each Operational Comrjosite Once during Each sample Natural Uranium,
air sampling of dominant grazing sea- Th-230, Ra-226,
stations vegetation son (82,83,84) Pb-210, Po-210

present
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Background Radiological Characteristics (Concluded)

Sample Analysis

Sample Collection

Type of
Sample . Number Location Method Frequency Frequency Type of Analysis
One each . NE of wellfield Composite Once during Each sample Natural Uranium,
. of dominant grazing sea- Th-230, Ra-226,
vegetation son (June or Pb-210, Po-210
present July 1987)
One each Wellfield, plant Composite Once during Each sample Natural Uranium,
site of dominant grazing sea- Th-230, Ra-226,
vegetation son (83, 84) Pb-210, Po-210
present :
FISH
Each signifi- Fish from each Grab - Once Each sample Natural Uranium,
cant body of body of water Th-230, Ra-226,
water if a signifi- Pb-210, Po-210
cant pathway to
man exists
DIRECT
RADIATION
One each Air sampling sta- Dosimeter Continuous Quarterly Gamma exposure
tions and select- - rate using a con-
ed area locations tinuous integrat-
ing device
Closely spaced ~Grab Once Once Gamma exposure

grid through well-
field, evaporation
ponds and plant
areas

rate using pro-
perly calibrated
Nal scintillo-
meter
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FEN has collected data continuously at AM-1, AM-2, AM-6 and AM-7 from 1982
to the present. Preoperational data from AM-3, AM-4 and AM-5 were
collected in 1982 and 1983 and have been included in this report for
completeness. FEN restarted sampling at AM~-3, AM-4 and AM-5 in March of
1987 in order to obtain additional prebperational data base as possible.
In 1987, an air monitoring station (AM-8) was installed in the direction of
thé prevailing wind. The data from this station are also included.

The four primary stations (AM-1, AM-2, AM-6, AM-7) are identical and con-
sist of an instrument shelter standing approximately 1.5 m (5 ft) above
ground level. A Regulated Air Sampler is housed in the shelter. The inlet
to the sampler is fitted with a 47 mm filter holder and glass fiber filters
are used. These filters remove 99.9% of the particles larger than 0.3 mi-
cron. The samplers operated continuously each month with filter changes on
a weekly basis through 1983. Samplers operated continuously one or two
weeks each month from 1984 to present. The flow rates are recorded during
each filter change and adjusted to a flow indicator reading of 20-60 lpm.
The filters aré composited according to location and analyzed on a
quarterly basis. The samplers are calibrated semiannualiy. Calibration is
accomplished using a mass flowmeter that is certified and calibrated with
standards traceable to the National Bureau of Standards (NBS).

Radon-222 was also measured at the four primary air monitoring stations.
Radon-222 samples were also:.collected at AM-3, 4, and 5 through March 1983.
AThe air sample was collected uéing a radon sampler. This system is a
single-pump, single-bag sampler designed to collect a composite ambient air
sample over a preselected time interval. Particulates are removed by an
inline 37 mm diameter, 5 micron filter. The sample bag is made of Tedlar
and has a 30 liter volume. The system is housed in a 225 liter plastic
drum.

This unit is used to collect three consecutive composite air samples per

month at each air monitoring station. The three samples represent two 48-
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hour and one 72-hour composite sample. The air in the sample bag is analy-
zed by FEN personnel for the concentration of radon-222 by using a Lucas
cell ahd a SAC-R5 scintillation detector with an MS-3 scaler. ,As of July
1987, FEN is changing the method of fmeasuring environmental radon gas

concentration to the track etch cup method.

As was stated earlier, air sampling has been continuous at AM-1, 2, 6, and
7 for the Crow Butte site, beginning in the second quarter of 1982.
Research & Development operations did not begin until the third quarter,
1986; therefore, the air monitoring results through the second quarter,
1986 are included as preoperational. The means and standard deviations for
radiometric air particulate concentrations from the second quarter 1982
through the third quarter 1986 for AM;I, 2, 6 and 7 are given in Table
2.10-2. Table 2.10-2 also illustfates the results for AM-3, 4 and 5 for
the first year of monitoring during which these stations operated.
Approximately 2000 m® of air was sampled during each sampling period. The
analyses were performed by a commercial laboratory. The filters from each
of the monitoring stations were analyzed for the concentration of natural
-uranium, thorium-230, radium-226, and lead-210. From these analyses and
the total volume of air sampled, the concentration in air is calculated and
listed in Table 2.10-2 as uCi/ml of air.

Comparing the concentrations given in this table to those reported by the
National Council on Radiation Protection (NCRP45, 1985), these values are
consistent with reported background concentrations. As can also be seen
from this table, the concentrations ofbradionuclides vary considerably at
an& given location and between locations. This variability, according to
NCRP-45, is not unusual and has been demonstrated at other locations. For
example, the maximum uranium concentration reported for Anaconda’s Rhode
Ranch Project in South Texas is 3.0 x 10-16 uCi/ml, while in Wyoming at
Conoco’s Sand Rock Mill Project, the concentration of uranium was reported
to average 20.3.x 10-18 uCi/ml (Texas Department of Health, 1982; USNRC,
1982).

2.10(10) 07/29/87
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TABLE 2.10-2

AVERAGE RESULTS OF THE ATR PARTICULATE SURVEY

CROW BUTTE PROJECT

Natural
Station . Uranium Thorium-230
Location (uCi/ml )x10-16 (uCi/ml )x10-16
1 AM-1 10.2 + 13.9 8.1 + 1.5
1 AM-2 18.6 + 23.9 2.8 + 5.5
2 AM-3 2.8 + 1.7 13.6 + 15.8 .
: AM-4 | 2.3 + 1.7 11.6 + 17.5
2 AM-5 14.5 + 32.9 15.2 + 29.0
1 AM-6 1.7+ 1.5 | 8.4 + 7.1
1 AM-T 3.7+ 2.9 6.0 + 2.5
3 AM—B. 76.1 : 20.0 + 8.0
10CFR Part- 20 :
Appendix B Table II 50,000 800

1 Time period is from 2nd Quarter 1982 through 1st Quarter 1987.

2 Time period is from 2nd Quarter 1982 through lst Quarter 1983:

3 Time period is 2nd Quarter 1987.

Radium-226
(uCi/ml)x10-16

2.0 + 1.2

2.3 + 1.1

4.1 + 5.3

[\V]
-
=+

1.1

et
3]
I+

1.1

[y
o
i+

0.8
2.4 + 2.3

5.8 + 2.9

30,000

40,000

- Lead-210
(uCi/ml)x10-16
147.2 + 89.3
146.1 + 4.3
120.4 + 40.5
282.5 + 334.0
215.8 + 95.1
147.9 + 69.6
164.7 + 173.6
160.0 + 30



Also included in Table 2.10-2 are the values ‘listed in 10 CFR Part 20,
Appendix B Table 1I. These values represent the maximum offsite concentra-
tion of the various radionuclides and are given for the insoluble fraction

since it is generally more restrictivé than the limits for the soluble
" fraction. These limits are applicable after.consideration of naturally oc-
curring backgroﬁnd concentrations. The background concentrations measured
at the Crow Butte Projecf generally range from 1 percent of the thorium-230
limit to less than 0.01 percent of the uranium limit and radium-226 limit.

The results of the radon sampling are presented in Table 2.10-3. This
table gives the mean and standard deviations for the concentration of radon
in air that were obtained at the four primar& air monitoring stations for
forty-five months preceding the start-up of the R&D Operations. The data
for AM-3, 4 and 5 represent nine months of the monitoring program. Data
for each month consisted of three samples collected and analyzed during the

month.

The average‘values for the forty-five month period were quite consistent
for all seven monitoring stations with mean values ranging from 0.18 to -
0.20 x 10-° uCi/ml, AM-7, the background location, averaged 0.20 x 10-°
uCi/ml. Values for radon-222 near the area of the proposed Sand Rock Mill

Project in Campbell County, Wyoming have been reported to range from 0.01 x
10-% to 0.81 x 10-9 uCi/ml (USNRC, 1982). Average values ranging from 0.15
x 10-9 to 0.20 x 10-9 uCi/ml of radon-222 have been measured in the region -
.of ‘the Rhode Ranch Project in South Texas (Texas Dept. of Heélth, 1982).
The outdoor levels of radon-222 vary widely and have been reported to range
from 0.04 x 10-° to 2.0 x 10-° uCi/ml (USNRC, 1979A, USEPA, 19795. The
limit for radon-222 stated in Table II of Appendix B, 10 CFR Part 20 is 3 x
10-9 uCi/ml. This limit is for unrestricted locations and is applied after
correction for the background radon-222 concentration.

Table 2.10-4 liéts the radon-222 and air particulate concentrations during
the R&D operation. There is no statistical difference {a = 0.05) Dbetween
the mean concentration values of radon-222 before and during the opera-
tions. With only two quarters of data for the airborne particulate con-
centrations, statiétical @ifferences can only be evaluated based on compar-

i
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TABLE 2.10-3

AVERAGE AMBIENT RADON-222 COONCENTRATION
CROW BUTTE PROJECT

Air Monitor Radon Concentration
Station No. | x 10-? uCi/ml
Pre-Mini
aM-1 0.19 +/- 0.14
AM-2 0.19 +/- 0.11
AM-3 o 0.20 +/- 0.13
AM-4 0.19 +/- 0.11
AM-5 0.20 +/- 0.11
AM-6 | 0.18 +/- 0.13
AM-T ' 0.20 +/- 0.14
TIME PERIODS
AM-1, AM-2, AM-6, AM-7 Samples from 2nd Quarter of 1982 through

4th Quarter of 1985.

AM-3, AM-4, AM-5 Samples taken from 2nd Quarter of 1982
through the 4th Quarter of 1982,

2.10(13) 17/29/87
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TABLE 2.10-4

AVERAGE ATR PARTICULATE AND RADON-222
CONCENTRATIONS DURING OPERATIONS
CROW BUTTE PROJECT

Air Monitor 1 Radon-222 2Nat. Uranium . 2Th-230 . 2Ra-226 _ 2Pb-210

_Station x10-° uCi/ml x10-16 uCi/ml x10-16 uCi/ml x10-16 uCi/ml x10-16 uCi/ml

AM-1 0.20 + 0.18 4th 1986 1.0 <0.9 6.9 + 4.3 280 + 170
lst 1987 34.0 1.0 15.1 + 2.2 162 + 160

AM-2 0.21 + 0.14 4th 1986 4.4 <0.9 2.6 + 3.4 220 + 50
1st 1987 1.9 5.4 + 1,32 2.9 + 1.8 ' 140 + 20

AM-6 0.20 + 0.27 4th 1986 <1.0 1 54.0 + 26.0 22.6 + 6.1 230 + 70

: : . 1st 1987 1.9 9.8 + 5.4 3.8 + 2.1 160 + 30

AM-T 0.35 + 0.50 4th 1986 1.0 <0.9 <0.8 180 + 60
1st 1987 1.9 <1.0 2.2 + 1.8 160 + 20

! Monthly samples from August 1986 through March 1987

2 4th Quarter 1986 and 1st Quarter 1987; air volume sampled greater than 2000 m?.



ing the individual quarterly results with the mean concentrations prior to
operation. The statistical differences which exist consistently include in-
creased radium-226 concentrations at AM-1, and below average concentrations
of thorium-230 at AM-7. Other differences which exist between the concen-
ﬁrations prior to and during R&D operations, however, were not consistent.
Given the large standard errors associated with air particulate concentra-
tions and the minimal data available for. air particulate concentrations
during operation, statistical comparisons are probably inappropriaté._ :

—

2.10.3 Water Sampling Program

Ground Water. In the area around the Crow Butte Site, 20 private water
wells were used to determine the concentrations of various radionuclides in
the groundwater. The locations of these wells are shown in Figure 2.10-1.
Samples from these wells were analyzed for radionuclides. 'This section

will be limited to the results of the radiometric analyses.

The sampling program began in October 1981 when a féﬁ wells were sampled.
By May 1982,‘ all wells within one kilometer of the commercial permit area
had been sampled for radionuclides at least once. The analyses of these
wells are shown in Table 2.10-5. The sgmples were collected at a discharge
point closest to the well and preserved following EPA Guidelines. The
samples were not filtered and the results represent the concentration of
the total radionuclides. The primary analytical laboratories were Core
Laboratories, Inc. . in Denver, Colorado and. Energy Laboratories in Casper,
Wyoming. Some of the analyses for uranium and radium-226 were performed by
Natural Resources Laboratory in Denver, Colorado. Duplicate anélyses were
performed on sample splits by Jordan Laboratories in Corpus Christi, Texas.

Table 2.10-6 contains the results of. the analyses on all wells sampled
from 1981 to 1986 for the concentration of natural uranium and radium-226.
Some of these wells were also included in Table 2.10-5. The locations of
these wells are shown in Figure 2.10-1. The results of the anélyses
indicate concentrations of the radionuclides are within the expected ranges

for naturally occurring background concentrations.

2.10(15) 07/29/87
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TABLE 2.10-5

RESULTS OF THE RADIOMETRIC ANALYSIS
OF AREA WATER WEilS
CROW BUTTE R&D PROJECT

Well No.
See Figure ,
2.10-1 for Date of Nat. Uranium Thorium-230 Radium—226 Lead-210 Polonium-210
Location Sample (uCi/ml )x10-° (uWCi/ml)x10-°  (uCi/ml)x10-°  (uCi/ml)x10-9 (uCi /ml )x10-9
8 05/10/82 14 0.1+0.3 0.3 + 0.1 0.7 + 0.7 0.1 + 0.2
11 . 05/04/82 5. 0.3 + 0.5 0.3 + 0.1 0.0 + 0.7 0.5 + 0.4
12 05/10/82 2. 0.7 + 0.5 0.2 + 0.1 0.6 + 0.8 0.2 + 0.2
13 04/29/82 5. 0.0 + 0.2 0.1+ 0.1 0.2 + 0.7 0.5 + 0.3
16 05/04/82 5 0.5 + 0.6 0.3 + 0.1 0.0 + 0.8 0.3 + 0.2
17 04/28/82 1 0.1 + 0.6 0.4 + 0.1 0.4 + 0.6 0.1 + 0.3
07/13/82 6 0.0 + 0.8 0.1+ 0.1 0.0 * 3.5 0.4.% 0.3
10/05/82 e 0.6 + 0.1 0.0 + 1.8 0.1+0.1
24 ‘ 05/08/82 2 0.2 + 0.4 0.3 + 0.1 0.0 + 0.7 0.0 + 0.1
25 04/28/82 2 0.0 + 0.3 0.3+ 0.1 0.5 + 0.6 0.6 + 0.3
04/28/82 3 0.4 ¥ 2.7 0.1 % 0.1 1.5 +-2.3 -.02 ¥ 0.2
07/13/82 4 0.3+ 1 0.1+ 0.1 0.9 + 3.6 1.4 ¥ 1.0
10/04/82 - J R — 0.4 + 0.1 0.0 + 1.6 0.3 + 0.4
26  04/28/82 2 0.6 + 0.5 0.1 + 0.1 0.0 + 0.6 0.2 + 0.2
07/14/82 4 0.0 + 0.8 0.2 + 0.1 0.0 + 3.2 0.3 + 0.9
10/05/82 S — 0.4 % 0.1 0.0 + 1.6 1.3 + 1.2
217 05/08/82 3 0.4 + 0.4 0.3 + 0.1 0.4 + 0.7 0.4 + 0.3
© 07/14/82 4 0.6 + 1.0 0.2 + 0.1 0.0 + 3.4 0.0 + 0.5
10/05/82 3 e 0.5 + 0.2 0.0 + 1.7 0.6 + 0.5
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TABLE 2.10-5_(Cont’d)

well No.

See Figure ,

2.10-1 for Date of Nat. Uranium Thorium-230 Radium-226 Lead-210 Polonium-210
Location Sample (uCi/ml )x10-9 (uCi/ml )x10-9 (uCi/ml )x10-° (uCi/ml)x10-° (uCi/ml )x10-°
28 05/08/82 - 3 0.1 + 0.4 0.5 + 0.1 0.7 + 0.7 0.3 + 0.2
31 05/06/82 3 0.0 + 0.3 0.1 +0.1 0.0 + 1.0 0.2 + 0.2
37 05/04/82 4 ' 0.2 + 0.4 0.3 + 0.1 0.0 + 0.7 0.5 + 0.3
38 '05/04/82 6 - 0.4 + 0.6 0.2 + 0.1 0.0 + 0.7 0.3 + 0.5
41 05/06/82 2 0.7 + 0.5 0.4 + 0.1 6.0 + 0.8 0.5 + 0.4
57 04/28/82 5 o 0.8 + 0.7 0.4 + 0.1 0.9 + 0.7 0.3 + 0.3
58 - 05/04/82 10 0.5 + 0.4 0.5 1'0.1 0.0 + 0.7 - 0.5 + 0.5
59 05/04/82 26 : 1.0 + 0.6 0.2 + 0.1 0.4 + 0.9 0.6 + 0.3
628 04/27/82 22 0.4 + 0.5‘ 13.8 + 0.6 10.6 + 1.3 0.8 + 0.4

04/27/82 - 21 Tt 1.7 17 +1 22 + 4 0.9 + 0.3
63 04/28/82 8 0.1 +0.5 0.5 + 0.1 0.1 + + 0.3

0.7 0.5

* %  Chadron Formation. All other wells are in the Brule Formation.



TABLE 2.10-6

AVERAGE RESULTS OF URANIUM AND RADIUM-226
ANALYSES OF AREA WATER WELLS
CROW BUTTE PROJECT

Well No.  Formation Dates Nat. Uranium Radium-226
, (WCi/ml) x 10-°  (uCi/ml) x 10-9

13 Brule 01/82- 7/85 ~ 5.01 +/- 2.20 0.26 +/- 0.28
17 Brule ©  10/81-10/86 2.44 +/- 2,17 0.43 +/- 0.55
19 Brule 07/85-10/85 2.37 +/- 1.42 ©0.45 +/- 0.35
25  Brule 10/81-10/86 3.05 +/- 2.30 0.45 +/- 0.53
26 Brule 10/81-10/86 3.66 +/- 2.10 0.64 +/- 0.98
27 Brule 10/81-10/86 3.10 +/- 2.78 © 0.54 +/- 0.71
30 Brule 01/82-10/85  10.56 +/- 3.15 0.54 +/- 0.23

" 40 Brule 01/82/07/85 3.11 +/- 1.49  0.36 +/- 0.23
56 Brule 10/81-07/85  12.19 +/- 3.66 0.29 +/- 0.22
57 Brule  10/81-04/86 4.40 +/- 2.78 1.2 +/- 2.9
61 ~ Chadron  10/81-07/85 0.95 +/- 0.34 3.3 +/- 0.85
62 Chadron  01/81-07/85  16.42 +/- 4.47 '13.98 +/- 3.9
63 _ Brule 10/81-07/85 7.38 +/- 3.72 0.44 +/- 0.22
65 .  Chadron 10/81-07/85 1.29 +/- 0.98 19.29 +/- 3.68
66 Brule  10/81-07/85  18.90 +/- 6.57 0.58 +/- 0.64
74 Brule 10/81-07/85  6.97 +/- 1.96 0.42 +/- 0.19
88 ‘Brule 01/82-07/85  11.58 +/- 3.99 0.46 +/- 0.26

95 Brule 01/82-07/85 15.64 +/- 2.78 0.53 +/- 0.35
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In addition to the thirty private wells that were sampled, eleven addi-
tional wells were drilled by FEN. These wells were screened in specific
formations, four wells being‘completed in the Brule and seven wells in the
the Chadron. These wells were sampled from late July 1982 through October
1985 and analyzed for the Concentration of uranium and radium-226. The

results of the sampling for these wells are shown in Table 2.10-7.

In addition to these regional baseline wells and the area private wells,
samples have been collected from eleven monitor wells for a mininum of four.
samples. The mean uranium concentration is 22.1 +/- 12 uCi/ml x 10-9%, with
a mean radium-226 concentration of 51.2 +/- 80.6 x 10-9 uCi/ml. Table
2.10-8 lists the means and standard deviations for the individual monitor
wells. These values will be used to establish the actual background

concentrations of the radionuclides in the zone to be mined.

The concentration of uranium in the wells completed in the Brule Formation
(Tables 2.10-5, 2.10-6, 2.10-8, 2.10-9) ranges from 1 x 10-9 to 26 x 10-°¢
uCi/ml, while the Chadron wells vary between 0.95 x 10-9 and 426 x 10-°9
uCi/ml. A recent study of uranium concentrations in groundwater was
conducted in southcentral Nebraska on the north side of the Platte River.
This study found uranium concentrations ranging from 0.3 x' 10-9 to 370 x
10-9 uCi/ml with an average of 54 x 10-9 uCi/ml. The source of this uranium
was concluded to be from upgradient irrigated croplands (Spalding, 1981).

ih another study performed on groundwater in Southeastern Harding County,
South Dakota, the uranium concentrations were reported to range from 0.7 x
10-9 to 15 x 10-? uCi/ml (Struempler, 1980). This area of South Dakota has
been studied due to the potential for uranium deposits in the region.
Groundwater samples collected in the Bfule Formation in Northwestern
Nebraska and analyzed fo} uranium concentrations average 12 x 10-9 uCi/ml,
while éamples from wells completed in the Chadron Formation averagedv32 X
10-9 uCi/ml (Struempler, 1979).

The analyses of the baseline wells completed in the Brule display the

fairly low concentrations of uranium and radium-226 that are typical of the

Brule Formation. Some baseline wells completed in the Chadron Formation

2.10(19) 07/29/87



TABLE 2.10-7

AVERAGE RADIOMETRIC ANALYSIS OF REGIONAL BASELINE WELLS

'Formation

Brule
Brule
Brule
Bfule
Chadron
Chadron
Chadron
Chadron
Chadron
Cﬁadron

Chadron

CROW BUTTE PROJECT

Nat. Uranium
{(uCi/ml)x10-9

4,2
9.8
2.0
3.4
1.5
1.8
2.1

425

+/- 3.5
+/- 3.3’
+/- 3.1
+/- 2.2
+/- 0.9
+/- 1.2
+/- 1.7

1.42+/- 1.2

1‘8

2.2

+/- 1.4

+/- 2.1

2.10(20) 07/29/87

Radium-226
(uCi/ml )x10-9

6.9

2.1

1.9

2.6

0.8

1.4
1.2
366
4.3
2.3

1.1

+/-
/-
+/-
+/-
+/-
o
+/-
+/-
+/-

+/-

+/-

2.1

5.38

104

4.7

0.6

1.4

0.8

120

2.1

4.3

0.8



TABLE 2.10-8
AVERAGE URANTUM AND RADIUM-226

IN MONITOR WELLS
CROW BUTTE PROJECT

Nat. Uranium

Well No. Formation Date (WCi/ml)x 10-9
PM-1 Chadron 12/82-10/86 33.2 +/- 14.2
PM-2 Chadron 11/85-10/86 17.9 +/- 9.4
-3 Chadron 11/85-10/86 25.1 +/- 10.6
PM-4 Chadron 12/82—10/86 13.5 +/- 5.9
mM-5 Chadron 11/85-10/86 35.5 +/- 28.2
PM-6 Brule 12/82-10/86 4.4 +/- 2.3
m-7 Brule ’01/83—10/86‘ 15.2 /- 7.0
m-8 Chadron 11/85-10/86 25.5 +/- 10.6
PM-9 Chadron 11/85-10/86 44.6 +/- 17.5
MM-10 Chadron 11/85-10/86 18.5 +/- 7.11
PM-11

Brule 11/85-10/86  10.0 +/- 9.1

2.10(21) 07/29/87

Radium-226
(uCi/ml)x10-2

84.0 +/- 49.3
5.2 +/- 2.3
12.6 +/- 6.3v
60.1 +/- 20.0
27.9 +/- 44.5
2.4 +/- 2.7
1.8 +/- 2.6
60.2 +/- 19.9
34.8 +/- 10.3
19.7 +/- 6.5

4.9 +/- 5.2



have radionuclide concentrations that are low, while the other wells have
elevated concentrations of uranium and radium-226. An explanation fbr
these elevated levels is . that these wells were completed in or near the
mineralized zone of the Chadron Formation. The Chadron is known to be
mineralized and is the formation from Qh"ich the uranium will be extracted
and therefore, these elevated levels are not unexpected. As can be. seen
from the data presented, radium-226 concentrations in the Chadron Formation
can be extremely high.\ In the current R&D wellfield, values exceeding 1000
x 10-9 uCi/ml are present. (Appendix 2.9A - PT Wells).

Surface Water. Surface waters in the region surrounding the Crow Butte

Project have been sampled as part of the preoperational radiological
monitoring program. Eight impoundments have been incorporated into the
program. These impoundments are labeled I-1 through I-8 on the topographic |
map (Figure 2.10-1). There are no impoundments located within the restric-
ted area boundary. | '

The impoundments were sampled semiannually for one year. The samples were
collected in June, 1982 and January, 1983. Samples collected in June, 1982
were analyzed fort- the concentration of natural uranium, thorium-230,
radium~226, lead-210 and polonium-210. The samples were not filtered and
the results of the analysis represent the combination of both the dissolved
and suspended concentfations. A commercial laboratory performed the analy-
ses. The samples collected  in January, 1983 were analyzed for uranium and
radium-226. '

The results of the analyses for the two sets. of samplés are shown in Table
2.10-9. All the impoundments appear to have similar concentrat.ions of
. radionuclides. Uranium varied from 2.7 x 10-% to 7.1 x 10-% uCi/ml, while
radium varied from 0.3 x 10-9 to 0.8 x 10-? uCi/ml. All of the vg.lues are
within ranges considered as natural background. Concentrations of uranium
in impoundments near the Anaconda Rhode Ranch Project, in South Texas, have
been reported to vary between <1.2 x 10-° and 4.6 x 10-° uCi/ml, while
radium-226 ranged from 0.0 x 10-? to a maximum of 1.4 x 10-2 uCi/ml (Texas
Department of Health, 1982). ’
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TABLE 2.10-9

AVERAGE RADIOMETRIC ANALYSIS OF WATER SAMPLES FROM
SURFACE WATER IMPOUNDMENTS
CROW BUTTE PROJECT

Sample Nat. Uranium Thorium-230 Radium-226 Lead-210 Polonium-210

Location (WCi/ml)x10-° (uCi/ml)x10-* (uCi/ml)x10-9 (uCi/ml )x10-9 (uCi/ml)x10-9
1-1 2.7 1.4 + 0.8 0.6 0.2 +0.9 0.8 + 0.6
1-2 6.4 + 1.4 2.3 + 0.7 0.3 . 0.3+0.6 0.9 + 1.0
I-3 4.4 + 3.4 1.5 + 0.6 0.8 +0.3 1.0 + 1.0 2.0 + 1.2

1-4 6.1 + 0.95 3.8 + 1.7 0.45 + 0.21 0.6 + 1.3 0.3 + 0.6
1-5 4.7 + 0.95 274 1.1 0.65 + 0.2 0.1 + 0.9 0.0 + 0.3
1-6 41 +1.4 | 2.0 + 1.3 0.5 + 0.2 1.8 + 1.4 0.2 + 0.4
1-7 6.4 #1.4  ———eme 0.6 +0.0  cmmmem e

+1.4 e 0.6 +0.1  —coeee S

I-8 7.1



A small stream, Squaw Creek, passes north of the Crow Butte restricted
area. This stream eventually enters the Whité River downstream of
Crawford. In the preoperational fadiological monitoring program, four
sample sites (2 primary S-2, S8-3) were designated on Squaw Creek. These
sites are shown in Figure 2.10-1. Site S-2 is located on Squﬁw Creek as it
enters the restricted area and S-3 is downstream from the restricted area.
Site S-1 is located southeast of the Permit Area and Site S-4 is located
north of the Permit Area. ' '

Samples were collected from these locations on a quarterly basis beginning
in February 1982. The first samples from S-2 were analyzed for the concen-
trations of total uranium, ' thorium-230 and radium-226. Additionally, on a
semiannual basis, the downstream sample was analyzed for lead;210 and polo-
nium-210. Core Laboratories in Denver performed a majori£y of the analyses.
Samples from S-1 and S-4 were analyzed for uranium and radium-226 only.

Samples were also taken from White Clay Creek which flows near the Permit
Area over the time period of 4/82 to 10/85 and analyzed for uranium and ra-
dium-226. These samples are designated as WC-1 and WC-2 on Figure 2.10-1.

The results obtained on samples collected from February 1982 are listed in
Table 2.10-10. The upstréam (S-2) and downstream (S-3) sémples were
consistent within a given sampling period, but varied between quarterly
samples. The - differences in stream flowrate at various sampling times may
héve resulted in these perturbations. The results displayed in Table
2.10-10 are consistent with concentrations normally considered as naturally
occurring. Squaw Creek empties into the White River and samples collected
from the White River show a&erage uranium concentrations of between 2.5 x
10-2 and 7.8 x 10-9 uCi/ml and average radium concentrations between 0.3 x
10-® and 1.0 x 10-% uCi/ml.

Uranium concentrations in the Platte River in southcentral Nebraska have
been reported to average 16 x 10-? uCi/ml (Spalding, 1981). The Brazos
River - in Central Texas has been reported to have uranium concentrations
bétweén 0.4 x 10-% and 1.8 x 10-° uCi/ml (Spalding and Eb&_ler, 1976). In

the study of the Brazos River, the sburce of uranium was identified as the
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Samplé
Location

S-1

WC-1

wC-~2

Sample
Period

2/82-10/85

2/82-01/87
2/82-01/87
4/82-07/84
4/82-10/85

4/82-10/85

AVERAGE RADIOMETRIC ANALYSIS OF WATER SAMPLES FROM

" TABLE 2.10-10

SQUAW CREEK

CROW BUTTE PROJECT

Nat. Uranium Thorium-230 Radium-226 Lead-210 Polonium-210
(uCi/ml )x10-2 (uCi/ml )x10-9 (uCi/ml )x10-2 (uCi/ml )x10-2 (uCi/ml )x10-9
2.5 +2.4  —oeee 0.5 + 0.95  —eeee . |
2.8 + 3.5 2.0 + 1.7 0.6 +0.8  ————

8.3 +24.1 0.6 + 0.2 0.4 + 0.4 0.7 + 0.5 0.3 + 0.1
3.1+ 1.7  ——mm 0.4 +#0.3  ———m—— .
5.9 + 2.9 0.4 + 0.2

6.1 + 4.2 0.3 + 0.1



\

phosphate fertilizers used in the region. This source of uranium was also
identified as contributing to a uranium concentration of 1.3 x 10-9 uCi/ml.
found in the Navasota River and an average of 0.66 x 10-° uCi/ml in the
Little Brazos, both located in Central Téxas (Spalding and Sackett, 1972).

2.10.4 Soil Sampling Program

Samples of the soils in and nearby the Comnert\:ial Permit Area have been
collected. The samples were collected in July 1982 at 50 locations in the
Commercial Permit Area and vicinity.. The locations are shown in Figure
2.10-1. The samples were all surface samples, collected to a depth of 5
centimeters. Two of the sites, Nos. 24 and 27, also served as subsurface
sites. One-third meter composite samples to a total depth of one meter
‘were  collected at each of the two locations. Once collected, the samples
were bagged and sent to a commercial»lab for analysis. The concentrations
of uranium and radium-226 were determined as well as the concentrations of
_ vafious metals. Only the radiometric analyses will be presented in this

section. The nonradiometric analyses are discussed in Section 2.9.

The results of the surface soil sampling program are presented in Table
2.10-11 and the subsurface soil sample results are in Table 2.10-12. The
uranium concentration varied from 0.36 x 10-¢ to 6.7 x 10-6 uCi/g, while
radium-226 ranged between 0.1 k 10-¢ and 2.0 x 10-% uCi/g. The radionuclide.
concentrations are found to be homogenedus through the first meter of soil.
Also included in Table 2.10-11 are thé results of the. surface soil samples
collected at the air monitoring stations. These results appear similar to
the ' samples collected in>the area with the exception of the uranium
concentration in the sample collécted at AM-6 (Sample location 6). This
uranium value is slightly higher than the other samples. A possible
explanation for_this anomaly is that AM-6 is located very close to the
compacted dirt driveway of a local motel and that the surface sémplé may
have included a substantial contribution from the roadbed material. This
value for uranium is still considered low and at this time, there does not

1

appear to be a need for resampling AM-6.
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TABLE 2.10-11

RADIONUCLIDES IN SURFACE SOILS -
FROM OOMMERCIAL PERMIT AREA
AND VICINITY

Sample( 1) _ Natural U Ra-226  Sample(1) Natural U Ra-226
Location Date x10-¢ uCi/g x10-¢ uCi/g Location Date x10-6 uCi/g x10-¢ Ci/g:

1 07/24/82 35 07/24/82 0.86 1.0 + 0.2
2 07/24/82 S 36 07/24/82 1.1 0.7 + 0.2
3 07/24/82 8 . 37 07/24/82 1.2 0.8 + 0.3
4 07/24/82 3 38 07/24/82 1.7 1.0 + 0.2
5 07/24/82 39 - 07/24/82 1.5 1.0 + 0.2
6 07/24/82 40 07/24/82 1.1 0.5 + 0.1
7 07/24/82 41 07/24/82 0.59 0.8 + 0.2
8 07/24/82 . 42 07/24/82 0.81 0.7 + 0.2
9 07/24/82 43 07/24/82 1.5 0.9 + 0.2
10 07/24/82 1 44 07/24/82 1.7 1.0 + 0.3
11 07/24/82 45 07/24/82 1.8 1.3 + 0.3
12 07/24/82 . 46 07/24/82 1.6 0.8 + 0.2
13 07/24/82 47 07/24/82 1.7 0.4 + 0.2
14 07/24/82 48 07/24/82 1.1 0.4 + 0.2
15 07/24/82 49 07/24/82 2.4 0.9 + 0.2
16 07/24/82 50 07/24/82 1.5 0.8 + 0.2

17 07/24/82
18 07/24/82
19 07/24/82
20 07/24/82
21 07/24/82
22 07/24/82
23 07/24/82
24 07/24/82
25 07/24/82
26 07/24/82
27 07/24/82
28 07/24/82
29 07/24/82
30 07/24/82
32 07/24/82
32 07/24/82
33 07/24/82
34 07/24/82
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(1) Samples 1 - 7 taken from air monitoring stations.
Samples- 8 -50 taken from sites shown in Figure 2.10-1.
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TABLE 2.10-12

RADIOMETRIC ANALYSES OF SUBSURFACE SOIL SAMPLES
- IN SECTION 19 .
CROW BUTTE PROJECT

'~ Sample ' _ Nat.Uranium Radium-226

Location Depth (uWCi/g)x10-6 (uCi/g)x10-¢
24 | 0-0.33 m 1.2 0.4 +/- 0.1
24 0.34-0.66 m 1.2 . 0.3 +/- 0.1
24 0.67-1.0 m B 1.2 0.2 +/- 0.1
27 0-0.33 m 1.2 | 0.2 +/- 0.1
27  0.34-0.66 m 0.6 0.1 +/- 0.1
27 0.67-1.0 m 2 0.6 » 0.2 +/- 0.1
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The concentration of uranium in sandstones has been reported to be between
0.3 x 10-¢ and 0.4 x 10-¢ uCi/g (Eisenbud, 1973, Eicholz, 1976). 1In
Campbell County, Wyoming near Conoco’s proposed Sand Rock Mill Project, the
results of.the surface soil sampling shéwed radium-226 in the range of 0.1
X 10-6 to 1.8 x 10-¢ uCi/g and the highest concentration of uranium was
reported to be 5.1 x 10-¢ uCi/g (USNRC, 1982). Soil samples collected
around Ray Point and Falls City, Texas had a reported average radium-226
concentration of 0.9 x 10-6 uCi/g with a range of 0.5 x 10-6 to 1.4 x 10-%
uCi/g (USNRC, 1979a).

In addition to the 50 surface samples collected in The Commercial Permit
Area and vicinity, nine surface samples were collected within the Crow
Butte restricted area boundary. The locations of the samples in the Crow
Butte proposed commercial restricted area are shown in Figure 2.10-2, Of
the nine surface sample sites} five sites were chosen for subsurface samp-
ling - one subsurface site in each R&D wellfield and one in the plant area.
These subsurface sites were sampled to a depth of one meter with composite
samples prepared at one third meter intervals. When the R&D ponds were ex-
cavated, one sample was collected from the lowest poiht in each pond. This
sample was a composite sample to a total depth of 60 centimeters below pond
bottom.

All of the samples collected within the restricted area boundary were ana-
lyzed for the concentration of natural uranium and radium-226. All the sam-
ples were collected in December 1982 with the exception of the subsurface
samples from the pond bottoms and the surface samples in the plant area af-
ter topsoil removal. The results of the analyses are contained in Table
2.10-13. The radionuclide concentrations are consistent with those obtained
from samples collected in Section 19 and presented in Tables 2.10-11 and
2.10-12.

2.10-5 Sediment Sampling Program
Sediments in selected impoundments and Squaw Creek haQe been sampled as

part of the preoperatioﬁal radiological sampling program. These sediments

were analyzed for the concentration of natural uranium, Th-230, Ra-226, Pb-
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TABLE 2.10-13

RADIOMETRIC ANALYSES OF SOIL SAMPLES WITHIN THE
CROW BUTTE RESTRICTED AREA BOUNDARY

Sample | , " Nat.Uranium Radium-226

Location Depth (uCi/g)x10-6 (uCi/g)x10-6
51 Surface - 1.2 0.1 +/- 0.1
51 0-0.33 m 1.8 0.3 +/- 0.1
51 0.34-0.66 m o 1.2 0.1 4/- 0.1
51 0.67-1.0 m 1.2 0.2 +/- 0.1
52 Surface 1.2 0.1 +/- 0.1
53 Surface 1.8 0.0 +/- 0.1
53 0-0.33 m | 0.6 0.1 +/- 0.1
53 0.34-0.66 m 0.6 0.1 +/- 0.1
53 0.67-1.0 m ' 1.2 0.2 +/- 0.1
54 ‘, Surface 4.2 0.1 +/- 0.1
55 Surface 1.2 0.4 +/- 0.1
56 Surface 1.2 0.1 +/- 0.1
57 0-0.23 m 1.5 1.0 +/- 0.2
57 0.23-0.44 m 1.3 1.1 4+/- 0.2
57 0.44-0.60 m ‘ 1.3 1.5 +/- 0.3
58 . 0-0.27m 1.5 1.5 +/- 0.3
58 0.27-0.46 m - 1.8 1.3 +/- 0.3
58 0.46-0.60 m 1.5 1.4 +/- 0.3
59 Surface 1.2 0.2 +/- 0.1
59 0-.33m 1.8 0.1 +/- 0.1
59 0.34-0.66 m 1.2 0.1 +/- 0.1

59 0.67-1.0 m 1.8 ' 0.2 +/- 0.2
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210 and Po-210. Sediments from Squaw Creek were sampled semi-annually.
The sediment sampling began in May 1982 and continued through April 1986.
The location for the sampling was the same as for the water samples. Site
S-2 is upstream from the R&D restricted area while S-3 is downstream of the
restricted area. The results from the analysis of the sediments collected
from May 1982 through October, 1986 are listed in Table 2.10-14,

The radionuclide concentrations in the sediments at the two sites are very
similar and are less than the maximums reported by the NRC (1982).
Sediment samples collected near the Sand Rock Mill Project in Wyoming had
reported maximum values of 13.x10-¢ uCi/g for uranium, 3.5x10-¢ uCi/g for
radium-226, 3.4x10-6 uCi/g for thorium~230 and 22.x 10-¢ uCi/g for lead-210
(USNRC, 1982). Sediments from impoundments near Anaconda’s proposed Rhode
Ranch Project in South Texas had maximum uranium concentrations of 11.x10-6
uCi/g and radium-226 concentrations ranged from 0.1x10-¢ to 1.2x10-% uCi/g
with an average of 0.5x10-¢ uCi/g (Texas Department of Health, 1982).

Eight impoundments; I-1 through_ I-8 also had sediment samples collected in
December of 1982 and Janua;y of 1983. The results of the analyses of these
samples are presented in Téble 2.10-15. The concentrations of radionuclides
in these sediments are similar to those reported for sediments from Squaw

Creek.

2.10.6  Vegetation Sampling Program -

As part of the preoperational radioldgical monitoring program vegetation
samples ' were collected at the four primary air monitoring stations (AM-1,
AM-2, AM-6, AM-7) and in the proposed R&D wellfield area. These samples
were collected frbm June 1982 through July 1984 and analyzed for the con-
centrations of natural uranium, Th-230, Ra-226, Pb-210 and Po-210. Samples
were also taken at air monitoring stations AM-3, Am-4 and AM-5 in June of
1982 and in the pasture in the prevailing wind direction in 1987.

The results of the analyses are présented‘in Table 2.10-16. The vegetation

sample at each air monitoring station was a composite sample of the

vegetation present in proportion to occurrence. Table 2.10-17 lists the
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Sample
Location

S-2

§-3

Sample
Pgriod

5/82-10/86"

5/82-10/86

TABLE 2.10-14

AVERAGE RADIOMETRIC ANALYSES OF SEDIMENT SAMPLES
FROM SQUAW CREEK
CROW BUTTE PROJECT

Nat. Uranium Thorium-230 Radium-226 Lead-210
(uCi/g)x10-6 (uCi/g)x10-6 (uWCi/g)x10-6  (uCi/g)x10-6
4.9 + 9.43 2.4 + 4.6 0.9 + 1.1 0.4 + 0.3
2.5 + 4.2 2.2 + 4.0 0.8 + 0.5 0.3 + 0.4

Poloniuwn—210

(uCi/g)x10-¢

1.0

0.5

1+

o+

0.5

0.2



(%€)01°2

L8/67/L0O

TABLE 2.10-15

RADIOMETRIC ANALYSES OF SEDIMENT SAMPLES
FROM AREA TMPOUNDMENTS

Sample Nat. Uranium Thorium-230 Radium-226 Lead-210 Polonium-210

Location Date (uWCi/g)x10-6 (uCi/g)x10-6 (uCi/g)x10-6 (uCi/g)x10-6 (uWCi/g)x10-¢
I-1 - 12/15/82 0.6 2.8 + 4.5 0.2 + 0.1 1.1 + 0.9 0.8 + 0.3
I-2 01/07/83 1.8 0.8 + 0.4 1.2 + 0.2 1.8 + 0.8 0.6 + 0.5
I-3 12/15/82 | 1.2 , 0.0 + 2.4 0.3 + 0.1 0.7 + 0.9 0.8 + 0.3
I-4 12/15/82 1.2 : 3.2 + 1.5 0.4 + 0.1 1.0 + 1.0 0.4 + 0.3
I-5 01/07/83 1.2 1.0 + 0.6 1.0 + 0.2 1.7 + 0.8 0.6 + 0.4
I-6-  01/07/83 1.2 "~ 1.0 + 0.6 0.8 + 0.1 3.7 + 0.9 ~ 0.1+0.2
I-7 01/07/83 1.2 1.3 + 0.5 1.2+ 0.2 2.440.9 - 0.940.6
I-8 - 01/07/83 1.8 1.1 + 0.4 1.1 + - + 0.3

0.1 2,4 + 0.9 0.4
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TABLE 2.10-16

AVERAGE CONCENTRATION OF RADIONUCLIDES
IN VEGETATION
CROW BUTTE PROJECT

Sample Nat.. Uranium Thorium-230 Radium-226 Lead-210 Polonium-210

Location (uCi/kg)x10-6 (uCi/kg)x10-6 (uCi/kg)x10-6 (uCi/kg)x10-6 (uCi/kg)x10-6
| AM-1 144 + 206 _ A+ T 11 + 18 28 + 25 - 18 + 15
AM-2 17 + 22 8 + 14 12 + 20 - 19 + 21 : 40 + 61
AM-3% 90 11 +8 32 + 4 26 + 12 26 + 9
AM-4% 6 14 + 16 51 + 6 30 + 18 20 + 6
AM-5% 30 19 + 15 41 + 5 27 + 14 20+ 7
AM-6 22 + 11 , | 8 + 10 16 + 22 203 + 316 -101 + 147
AM-17 87 + 112 . 4 +6 10 + 16 | 46 + 39 31 + 26
Wellfield Area 151 + 139 1+1 1+1 297 + 515 307 + 510 .
Pasture Sample* 6 48 + 4 28 + 3 16 + 4 0.7

* Data represents a single sample.

Note: Wellfield Area sample taken in the R&D wellfield. Pasture sample was taken in June of 1987 NE of
the restricted area in the direction of the prevailing wind.



TABLE 2.10-17

VEGETATION USED IN RADIOLOGICAL

Species
Crested Wheatgrass
(Agropyron cristatum)

Intermediate Wheatgrass
(Agropyron intermedium)

Western Wheatgrass
(Agrophron smithii)

Blue Grama
(Bouteloua gracilis)

‘Smooth Brome
(Bromus inermis)

Japanese Brome
(Bromus japonicus)

Brome
(Bromus tectorum)

‘Buffalo. grass
(Buchloe dactyloides)

Sixweeks Fescue
(Festuca octoflora)

Yellow Sweetclover
(Melitotus officinalis)

. Little Barley
(Hordeum pusillum)

Kentucky Bluegrass
(Poa pratensis)

Needlegrass
(Stipa comata)
{(Stipa viridula)

COMPOSITE SAMPLE
CROW BUTTE PROJECT

Sample Location

AM-1 AM-2 AM-6
X
X X
X
X X
X
X X X
X X
<
X
X
X
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- vegetation species that were composited at each location. The results of
the analyses are typical of naturally occurring concentrations. Vegetation
samples collected in the vicinity of the proposed Rhode Ranch Mill in South -
Texas had a range in the Ra-226 concentrations from 10x10-6 to 700x10-6
uCi/kg while the concentration of Pb—ZIOfranged from 500x10-¢ to 1080x10-6
uCi/kg (Texas Department of Health, 1982). Vegetation collected in Campbell
County, Wyoming had maximum uranium concentrations of 140x10-¢ uCi/kg, 52x
10-¢ uCi/kg of Ra-226, 93x10-6 uCi/kg of Th-230, 3,200x10-6 uCi/kg of Pb-
210 and 410x10-6 uCi/kg of Po-210 (USNRC, 1982). The concentrations re-
ported for Campbell County were éonsidered normal background levels. The
uranium concentration in pine tree branches has been reported to be 3.1x
10-6 uCi/kg, 11x10-¢ uCi/kg in grapes, 180x10-6 uCi/kg in ceiery leaves and
and 270x10-¢ uCi/kg in garlic (Eichholz, 1976). '

2.10.7 Fish Sampling Program

As part of the preopérational radiological sampling program, fish were col-
lected from several area impoundments for radiological analyses. Impound-
ments designated I-2, I-5 and I-6 possessed a significant fish population
and were sampled while impoundments I-1, I-3 and I-4 did not have a suffi-
cient fish population to justify sampling. Additionally impoundment L-1 was
sampled. This impoundment is in a different watershed than the Crow Butte
compercial restricted area and as a result it should not be influenced by
the commercial plant operation. In addition to these impoundments, two
larger impoundments, Johnson Lake and Whitney Lake were sampled.

The fish samples were collected during the fourth week of June 1982. The
collection methods used were electric shocking and netting. The fish were
composited in the following order of preference; 1) game and food fish, 2)
marginal game fish and 3) forage fish. After collection the fish were
eviscerated and the internal organs discarded. The samples were bagged and
transported .to Core Laboratories in Denver, Colorado for analysis. The
samples were analyzed for the concentratioh of natural uranium, Th-230,

Ra-226, Pb-210 and Po-210.
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Table 2.10-18 contains the results of the analyses. Table 2.10-19 lists the
species that were included in each composite sample. The samples appear to
have similar concentrations with uranium exhibiting the greatest variabili-
ty. These values are considered backgfound concentrations. For example
samples of fish collected in South Texas near Anaconda’s proposed Rhode
Ranch Mill were determined to have lead-210 concentrations between 20x10-6
to 120x10-6¢ uCiYkg and a maximum polonium-210 concentration of 400x10-6
uCi/kg (Texas Department of Health, 1982). Samples of fish collected from
Lake Corpus Christi located north of the city of Corpus Christi, Texas were
repofted to contain radium-226 concentrations ranging fromv 70x10-6 to
580x10-6¢ uCi/kg. Thorium-230 values ranged from 10x10-6¢ to 30xv10'G uCi/kg
30x10-¢ uCi/kg in the same samples while fadium—226 was reported to vary
between 10x10-6 and 80x10-6 uCi/kg (Texas Department of Health, 1981).

2.10.8 Direct Gammn Radiation

As part of the preoperational monitoring program the gamma‘radiation in the
environment around the Crow Butte R&D Project area was measured. This was
accompliished using thermoluminescence dosimtry (TLD). Lithium fluoride
chips were used and housed in rugged containers to provide protection from
the weather. A total of five chips are located in each container. The con-
tainers-or monitors are placed at predetermined locations approximately one
meter above‘ground level. They are exchanged with new monitors on a quar-
terly basis and the exposed monitors are returned to Eberline Instrument
Corporation for processing. The results are reported by Eberline in mRem
per week. These devices provide an integrated exposure for the period.be—
tween annealing and processing. A control monitor is stored in a lead

shield during the environmental exposure period.

A total of fifty locations in the Commercial Permit Area were chosen for
placement of the gamma TLD monitors. These locations are shown on the topo-
graphic map (Figure 2.10-1). These fifty include, 43 monitors located in
and nearby the Permit Area and 7 TLD's; one at each of the air monitoring
stations. The monitors were initially placed in service during the second

. quarter of 1982 and remained in place through April} 1983. The average
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(6£)01°7

L8/62/L0

TABLE 2.10-18

RADIOMETRIC ANALYSIS OF FISH
- SAMPLES FROM AREA IMPOUNDMENT
CROW BUTTE PROJECT

Sample Nat. Uranium Thorium-230 Radium-226 Lead-210 Polonium-210

Location Date (uCi /kg ) x10- 6 (uCi /kg)x10- & (UWCi/g)x10-¢  (uCi/kg)x10-6  (uCi/kg)x10-6
1-2 06/26/82 30 51.3 + 19.7 . 38.7 + 5.2 183.6 + 19.9  145.3 + 21.2
I-5 06/23/82 60 17.2 + 18.6 ~  32.8 + 4.8 91.9 + 15.6 71.4 + 12.9
1-6 06/26/82 120 51.8 + 22.0 44.7 + 6.1 64.9 + 19.0 56.1 + 14.1
L-1 06/25/82 42 8.4 + 6.0 23.3 + 2.7 76.7 + 8.8 34.0 + 8.5

Johnson ] : .
Lake 06/24/82 18 \ 38.8 + 16.2 37.3 + 4.3 195.3 + 20.5 178.2 + 23.9

Whitney U

Lake 06/27/82 24 34.4 + 15.5 39.0 + 4.8 59.8 + 18.5 53.2 + 13.8



TABLE 2.10-19

SPECIES OF FISH USED FOR
RADIOLOGICAL OOMPOSITE SAMPLE
CROW BUTTE PROJECT

Whi tney Johnson
ies L-1 1-2 I-5 1I-6 Lake Lake

Brown Trout - X

Rainbow Trout X

Brook Trdut X , X

Largemouth Bass ' : X
- White Bass ’ | . . X

Bluegill X
Green Sunfish X X

Black Crappie ' - X

White Sucker . X ‘ | : .
Creek Chub X

Fathead Minnow | : X X

Golden Shiner ' , X X

Longnose Dace ' X
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results for five quarters are listed in Table 2.10-20. The data show a
range from 1.50 to 1.84 mRem per week.

In addition to the environmental gamma monitors, the background gamma
radiation in the plant, and pond areas was measured with a Mount Sopris
SC-132 scintillometer. This instrument was calibrated on July 17, 1985 and
the gamma survey was performed during the summer of 1985. The areas
included in the gamma surveys were the proposed R&D evaporation ponds and

plant area. The grid was approximately at fifty foot intervals.

The data obtained from the survey in the plant and pond areas are listed in
Table 2.10-21 and in Table 2.10-22 respectively. The data in the tables
correspond to instrument readings obtained at the intersection of the
transects, while holding the écintillator at approximately one meter above
ground level. In both tables the numerical axis corresponds to east-west
direction with the numbers increasing to the east and the lettered axis
corresponding to the north-south direction with the letter A representing
the southern-most boundary. In the plant area 20 readings were obéained
‘ranging from a 1low value of 0.01 mR/hr to a high of 0.014 mR/hr. The
average reading was 0.012 mR/hr with a standard deviation of 0.0011 mR/hr.
The results appear to be randomly occurring through the survey area and no
attempt was made to contour the results. Survey for the pond area resulted
in 45 readings with an average of 0.013 mR/hr and a standard deviation of
0.0008 mR/hr. Again the individual readings seemed to be randqmly
distributed and contouring of the results was not applicable.

The average of the TLD gamma monitors was 1.69 + 0.07 mRem per week which,
assuming a relative biological efficiency of unity, corresponds to 0.010
mR/hr. The average background gamma level in the Western Great Plains has
been reported to be 0.014 mR/hr (USNRC, 1979b), which corresponds well to
the results obtained with the TLD gamma monitors. The results obtained
during the gamma survey with a scintillation detector were consistent

with the TLD gamma measurements.
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TABLE 2.10-20

RESULTS OF GAMMA TLD DOSTIMETERS
CROW BUTTE PROJECT

Average Gommn 'Average Gammn
Location mRem/week Location " mRem/week
AM-1 1.65 26 1.57
AM-2 1.71 27 1.65
AM-3 1.72 28 : 1.75
AM-4 1.60 29 1.74
AM-5 1.84 : 30 1.57
AM-6 1.72 31 1.59
AM-7 : 1.71 32 1.64
8 1.71 33 1.59
9 1.67 34 1.72
10 1.70 - 35 1.78
11 1.66 36 1.61
12 1.69 , 37 1.75
13 : 1.72 38 1.83
14 o 1.72 39 1.73
15 _ 1.50 _ 40 1.77
16 : 1.72 : : 41 ' 1.68
17 : 1.73 42 . 1.54
18 - 1.72 , 43 1.63
19 1.79 44 1.70
20 ' 1.72 . 45 1.75
21 1.67 46 1.69
22 1.72 47 1.68
23 _ 1.70 48 : 1.72
24 1.78 ' 49 , 1.75

25 1.69 50 - 1.68
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TABLE 2.10-21

RAD PLANT PAD TAKEN FROM N-E OORNER
STRAIGHT SOUTH AND N 75°
IN AN APFROXTMATE 50 FOOT GRID

W

N-S A B C D
micro R

10.0 12.6 12.0 13.8
10.2 13.2 11.0 12.6
12.0 10.6 12.0 12.0
11.0 10.2 11.8 13.0
12.0 11.0 13.0 12.2
'2.10(43) 07/29/87



TABLE 2.10-22

R&D EVAPORATION PONDS TAKEN FROM NW BERM

STAKE AT OOMPASS READINGS OF S 55°W AND S 55°E .
IN AN APPROXIMATE 50 FOOT GRID

N-S A | B C D E
‘ micro R/hr

E-W .
1 12.0 13.0 .13, 12.0 12.2
2 | 12.2 12.4 14. 13.0 12.4
3 12.2 12.4 15. 12.8 14.0
4 13.0 12.4 14. 12.2 12.0
5 11.0 . 13.0 12, 13.0 13.8
6 . 12.0 11.8 13. 12.2 13.0
7 12.0 11.8 12. 13.0 11.8
8 122 12.6 12. 14.0 12.6
9 12.0 12.0 11. 13.0 13.2
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