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FILE wam .. il Revised - 01/06/86
Vater Quality Data For 20-Send Aguifer
Stabiiization - Jenwary to December 198%
Date Sumplee ceseeisnsens  Core Lad
Jen. Feb. Mar.  Apr. My
Tesperature, C, Fleld 17,9 16.88 1869 18] 9.8
on, Units, Fleld 6% 60 LM 64 59
Units, Lab ot 25 ¢C s 1 LM 1 e
tivity wmnos, Fleld-Ambient N M B W s
thedty wemos, Lab ot 25 C m w o W
waporation at 180 ¢ 189 258 " w %0
Sodiva 5% 8 n ] n
Potassive n L 2 e
Calelum .o 1 .9 05 6
h‘uhﬂ 0 L 1LY 1w
Sulfate Ll n 1§11 1113 1L }]
Chlorige 1.8 A8 LM ALY AN
:Ml 0 0 1.9 0
fcarbonate “ “ 8’ 4
Wydronide 0
Total Willieguivalent Rajor Cations
Tota) Milltequivelent Mgjor Aniony
Absolule Yalue, Charged, 84lance
Ammonis as N ~0 L ~0 L]
Nitrate 4 0 8 ~ L L]
¥ luor i U o.n A
Tota) Aldalinity o (0D 3.4 9w 1] LY
Total wardness o (400 wn 9 o8 7]
lg w0 L L N
Alumi num ~0 L L) ~
Argente 03 .01% .01y 008 .0l
bwive s .01 ey e
Catmium o) L1 L LY
o omiue LY L L L]
m .0“ ' NO N
Iron N Je L 20 W0
Lesd ~ L ny ~
" A8 " 3 4 0w
Mercury L4 w0 wO L4
Nickel LY g wO L]
Telenium w0 L] L L ~
o L w0 w0
- o .8 o me o
Uranive, ¥ ¥ ) R T .
Yot "o Y 08 0 o= oM
Radium 226, pC1/) 4l UL T T T

Rodivm, Procision pCif1, /.

HrEETLma s

Matpses reported in miVligramy ger 1iter secept where noted,

W . sot detected, W . nst reported,

The wnderiined Sats are coms'dered ot oulliers and are not tagluded in

the calewlollony,
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FILE WM - DECIC

Revised - 01/06/86

L R L L B L e

water Quality Deta For 20-Send Aguifer

Stebiitzation - December 1985

Date Sempled
12711708

......................................................................................................................

Tesperature, C, Fleld

pw, Usits, flele
Units, Lab ot 25 C

nductivity umhos, Fleld-Ambient

Conductivity umos, Lab ot 26 C

108, Cvaporation ot 180 C

Sod ' ve

Potassive

Colcium

shvane

Chlorioe

Cordonate

Bicarbonate

Hydron\de

Total Millleguivalent Major Catlons
Tota) illieguivalent Mejor Antony
Absolute Yalue, Charged, Balance
Aemonts as W

Nitrate s ¥

f Yuor (e

Tota) Aliglintty a8 Caf0)

Tota) Mardness a8 (0]

Beron

Aluming®
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Radiym, Pracislen pCi/L, ¢/-
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Anglyses reporied \n miiiigrams per Titer extept where noted,

W . sl delected,

M. not reported,
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The wnder)ined data are considered 48 outliers and are not iac)uded In

the colculatians,
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FILE WAME --- S5 Revised - 01/06/86
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Water Quality Data For 20-Sand Aguifer
Stadilization - Weil 8§

Date Sanpled

1.3
7.1
7
®9

i
102

Teperature, C, Fleld

oH, Units, Fleld

PN, Units, Lab ot 25 ¢C
Conductivity umhos, Fleld-Amdlent
Conductivity umhos, Lab ot 25 C
108, Cveporation at 180 C

Sodium

Fotassivm

Calctvm

ate

Chloride

Cedonate

Bicarbonate

¥ydron!de

Total Mid)lteguivaledt Major Cations
Tota) Millieguivalent Mgjor Anlons
Aasolute Value, Charged, Balance
Amonla a5 N

Nitrate as N

Fluor \de

Total Alkalinity as Cal03

Tota) Wardness as Cal0)
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Anglygses reported in milligrams per Hlter except where nom

0 - sot detected, WR . ngl reportied,

Tre under 1ined data are considered a3 owtliers and are not included in
the calculations,
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Water Quality Duta For 20-Sand Agquifer
Stabilfzation - Well 78

Date Sempled 0 .. COE LI cracnnesicmsismmarccissaensraramansns senisssossvassossssonnnsnsssasntoson et .
Jon, Fet. Mo Mor. My June July Aug. Sept. Oct, Nov. Dec. Average LLD
Tesperature, C, Fleld - 198 15.4 198 1.2 20 20.1 19.6 19.) 19.2 187 18 9.4
pM, Units, Fileld 6.85 6.45 6.15 6.48 5.8 .27 6.26 6.9 599 6.31 6.3 6.45 6.3
pH, Units, Lad ot 25 C 6.9 1.1 7.3 7.8 69 1.8 7.} 6.9 68 68 13 1.1 .
Conductivity umhos, Field-Andient 176 e 43 @55 a8 n 9 369 353 k1Y) 381 82 37
Conductivity umhos, Lad ot 25 C 7% 330 410 458 My W ®s n 82 W08 %9 k] %)
108, Twaporation at 180 C 172 206 2 %0 w7 2% 72 222 278 276 86 310 291
Sodive s [13 80 9] 9% 66 67 L3 n ] 74 n 718 1
Potassive 1 ] 2 1 1 1 1 1 1
Calclum | 1 15 24 X 15 16 n % 21 it 19 n” 1
fum w0 9 2 3 2 3 3 ? 2 1) 1
Sulfate 96 142 182 24e 26b 144 147 150 15 160 0 138 164
Chloride 4 [} 8 8 10 10 (3 8 £ 1 " 10 8.t
Carbanate ] 0 0 ] 0 0 0 0 0 [ (]
Bicarbonate » 27 M » L3 5% 6l $5 6! 6! o
Mydronide (] 0 (] ] 0 ] 0 0 ]
Total Millleguivalent Myjor Cations 2.86 3.71 5.6 6.0 3.9 4.3 43 % 4.8
Total Millieguivalent Major Aaions .6 L& $.87  6.45 «0 e 4 o s
Absolete Yalue, Charged, Balance .13 1L 166 1.8 1.5 1.58 N " .3
Amonia as N LY N ND ~o ND LY L4 L] w 0 "
Nitrate as N 0 L] ND N0 NO L L L) L] (] 3
F luor ide e 13 .09 " 15 16 .04 2 &N 20 .01
Total Alhalinity as Cal03 25 2 26 28 ¥ ] o L] S0 LH] b % L
Total Mardness as Cal03 100 €l 68 8 a8 60 . 65 5 SC (3]
Boron Ll NO " A2 L] L [ N0 N L B
Aluminus L] .1 Ll 0 ND ND L 0 N L .1
Arsenic .01e 02 02 e A% vil 018 .0l4 Q12 L0122 015 .01% 016 .004
Barlum .03 02 % F 4 .04 L1 .08 .4 L N .0l
Catmiym LY L) - w0 w D NO L L] NO L1J .01
Chromium L) L) LY L™ ND L) L 4] NO NO L1 .05
Cepper L L] .03 ND NO L] L] L] L N .0
Iron B L4 1.2 .6 3.1 2.8 2.7 2.9 .9 32 19 23 2.% .03
Lead LY L) ND L) ND NO ND L] N0 N 08
Manganese 12 . | Lle .28 » .35 .32 .35 2 .3 .5 B8 3.0
Merzury L i) NO D L) L] L1 N L) L8] ND L0004
Nickel L3 L] ND w0 %0 LY NO L 4] L) N .04
Selerium L L ND ND L] L N NO L ND NO L] N .00)
1inc .0l ND .07 L] L] ND L) L N LN )|
»ol N O NO W ND ND L) NO L] X 02
Urgnivm, U308 007 .015 .016 .0 cze 02 .029 L0288 .02  .036 .O44 N 027 .00l
Vonatium, V205 .08 o2 .04 .02 ~0 L] ND .03 N 025 LY L) XD 02
Ragiue 226, pCi/0 55 2 178 168 136 170 155 131 160 90 179 15¢ 12
Ragiom, Precistion pCi/), ¢/- 1.2 k] s.7 1.5 3.3 4 3.4 1 7.4 4.2 4]

Analyses reported in 31)1)igrams per Miler escept where noted,

M - not detected, NR - not reported.

The underlined data are considered 23 outllers and are not included in
the calculations,



Water Quality Data For 20-Sand Aquifer
Stadtifzation - well 98

Date Sampled = ceecinan.. BIPE LI  rocrnsncrissisinirnsasnn manebusarnn s =t nssossibasteshas s st eetssnaisasness -
Jon. Feb, Mer, Apr, May Jume  Ju)p  Aug. Sept et Now Dec. Average e
Tenperature, C, Fleld 16.7 18.9 19.4 19 199 2 157 v 19 182 1. 1.2 18.73
pH, Units, Fleld 6.15 6 6.3 6.2 $.5 6.58 6.5¢ 654 6B 6.5 664 6.6 6.2
pH, Units, Lad at 25C 7.4 1.1 1.5 8.1 8.2 L] 1.3 1.3 1.2 1.1 1.6 1.7 7.5%
Conductivity umhos, Fleld-Ambient P23 ] 245 275 282 ») %2 %5 $13 504 o “s 4o 380
Conductivity umhos, Lad at 25 ¢C 246 250 265 3l »s5 07 550 87 a3 55 "y LIty 411
T0S, Evaporation at 180 C 176 192 198 260 k¢ ) LA %0 ™7 360 ¥ L o s
Sodive EY 3 ] 5 &0 65 i 2% 7 n (1] 68 58 6t 1
Potassium H 1 1 1 1 1 1 1 1 1.4 1
Calehvm (] S 10 2 n &% $1 $3 2 LY & '] 35 1
Magnesium 0 0 1 ? 4 4 $ B 4 2.7 1
SuMate 62 78 5 ] 108 12 175 175 188 173 153 15¢ 146 136
Chloride 10 ] 6 8 ] & 6 B [ 1 : 10 9 8 |
Carbonate [+ 0 2 0 0 0 4 0 4 0 o2
Bicarbonate 63 63 76 10% 146 146 134 134 i 122 112
Wydroxide 0 0 0 0 0 0 0 0 4
Total Millieguivalent Major Cations .6 2.9 1.8 4% 6.16 6.04 S61 SN L2
Tota) Milliequivalent Major Anipns 7.6 2.88 1.8 4.8 6.2 5,97 5.4 S8 5.
Absolute Yalwe, Charged, Balance 0 1.& 0 1.»9 8 | 6 1.08 2 .18
Ammonia as W L L4 ND L) N0 LY L] L D NO A
Nitrate a5 N L] NO L1 L 4] NO L) ND g L L1 i
Fluorice 0 .26 .18 N 2t 2% 09 22 26 2 .01
Total Alkalinity as Col0) 52 2 64 (13 06 110 120 120 110 110 110 100 92
Tota! Mardness as Col03 15 23 5 86 iy 146 138 136 136 98
Boron L] L) ND NO NO ND L A ND L " |
Aluminem 2 LIt} NO L] L1 L] L) L1 L 1] L1 "
Arsenic 032 .008 .008 .006 .OOM L L1 NC N 004 N0 L] 005 004
Barium .0 NO : .02 LY 0 L1 .05 .06 .06 01 01
L adniym NO NO L1 NO NO L1 LY L] N L1 .0l
Chromive N N0 NO L) ND ND L] L) NO N L0S
Capper 0 W oW 0 L I " .0l
1ron 24 .22 22 21 .36 Rl . R 2 .28 28 .25 .29 .03
Lead L) L NO L] L] L] L] L] LY NO .08
Manganese .06 A Lle A2 .13 .54 .58 .63 .59 .61 .61 65 A .01
Mercury N X 0 W 0 W N W N XD 0004
Kickel LY Ll L1 L] L1d] A0 LY ND NO L] L4
Selenium LY NO NO L 1] L4 ND L] ~ L L] L L &0 .00]
1ine 0 W W W ,01 M N N N X .0l
Mol ybdenum LY .02 NO L] ND L1 NO N L i) ND .02
Urenium, U308 012 .049 054 .43 o 05 082 051 05 .05 M N 066 .001
Yeonadium, V205 16 35 .13 .09 .05 03 .03 02 N 023 Ly L9 .05 02
Ragium 226, pCiNY 7 e 22 3l 4 Lh (3] 56 48 6l 2 9 a“"
Redium, Precision pCi/1, /- 1 1.2 2.5% 2.1 2.1 2.7 2.5 3 2.5 2.3 2.5

Analyses reported in milligrams per )iter except where noted.

ND - not detected. MR - not reported.

The underlined data are considered as cutliers and are not included in
the calculations,



FILE wa -~ 513 Revised - 01/06/86
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Water Quality Deta For 20-Sané Aguifer
Stabilizatios - Well 135

Date Sampled 00 ceeeeceiees L T T T T T —— -
Jan., Feb, Mar, Apr, May June July Aug. Sept Oct Nov Rverage e
Tenperature, C, Flele 7.1 20.3 19.¢ 19,8 15.7 20.6 20.B 20.2 19.7 19.4 186 .1 15.48
pi, Units, Fiele 6.5 6.7 6.75 6.75 5.5 6.2 6.11 623 .9 6 626 . 6.2
pH, Units, Ladb ot 25C €.9 6.9 7.4 7.8 1.2 1.6 7.2 68 6.8 6.9 7.4 1.6 .
Conductivity, umhos, Field-Abient 83 »? 340 e il i 4l 198 ui Ml 358 365 k13
Conductivity, umhos, Lad ot 25 C 301 Q6 25 356 4315 ®) 43 »0 366 170 n 359 368
108, Evaporation at 180 C 209 42 242 270 270 22 280 282 266 2 268 278 262
Sodiua 64 67 0 n 7 7% 80 % % " 1] 80 75 1
Potessive 0 1 2 1 1 1 1 0 1 By 1
Calcive B 7 ] S § 9 10 1 11 1 12 20 w 1
Magneslum 0 0 1 1 1 1 1 1 ? 89 1
Sulfate 108 132 11 15¢ W 152 160 174 148 136 146 6 145
Chlorice 12 - L} 8 10 ) 8 3 [ ¢ 8 ? 1.6
Corbonate 0 0 0 0 0 0 0 0 0 [ [4
Bicarbonate 17 20 2 k] v ¥ v «“ » 9 i
Mydroside ] 0 0 0 0 0 0 4 0
Tota) Millieguivalent Major Catlons 2.98 1.9 3.9 um [N .92 188 400 4w
Total Millleguivalent Major Anions 2.8 1.1 3.91 3. 4“1 3.8 LS 1. 4B
Absolute Yalue, Charged, Balance 1.9 1.6 0 2.& 97 43 1L 2.1 1.82
Amonia as K L] N0 NO L] NO L1 Ll L) L L] .
Nitrate as X 2 NO L] L] ND NO L N0 NO 2 o
f luor i de 14 15 A3 A2 .16 13 L0 22 .16 Rl .01
Total Alkalinity as Cal0d 14 16 18 24 2 NI 30 X 30 @0 k4 80 »
Total Hardness as Cal03 i0 i8 26 b2 2% » » 34 S8 3
Boron O L L L) L) LY NO ND N L 4] 1
Aluminun L NO NO XD L) L1 ND NO w0 L] o3
Arsenic 036 .039 .038 03 031 .023 .02¢ 023 Q022 .029 .02% .023 029 .004
[ 2l L] .0l .08 L) .0e L 3 T L] .04 023 .0
Codnivn L] L) L O L) L1d N0 ND L] 0 0
Chronivm ND L1 NO NO ND L1t] NO N0 L] Lid 05
Capper N L .04 ND NO NO ND N0 L] L1 .0l
lron .3 .63 .52 .51 2 .46 .6 .95 .99 1.3 1.3 1.4 ] .03
Lead NO L] NO L] NU LN L] KO L) N 08
Manganese .0 R .04 .06 06 N A2 15 16 & | 22 .25 A2 .0l
Mergury L) L) L] L] ND NO L] N ~0 N0 0004
Nicke! NO L] NO L] ND Ll ND N N NO .04
Selenium ND NO L] ND L} L) ND L N0 L O NO N0 .00
Zing .02 .0l L1 ND NO L) L ND ND Lit) .0l
Mol ybdenum O ND L) N0 L9 ND N N NO N .02
Uraniva, UJ0B 018  .025 .027 .042 s .0%% e .08 .08 054 .18 e 0717 .00l
Vaoradivm, V205 A7 .02 e .08 .08 .06 .06 .04 .0%2 .0%2 ND .0 066 .02
Radive 226, pCY/) 8.6 6.3 54 66 7 BY 1 90 118 159 110 192 90
Rodium, Precision pli/l, ¢/~ R .5 1.6 2.7 2.2 3.§ 2.8 3 « 3.3 4.6

Analyses reported In milligrems per liler excepl where noted.

M - not detected, WNR - not reported.

The under)lined Cata are considered as outllers and are not included in
the calculations,



FILE WAME --. 516 Rerised - 01/06/86
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Water Quality Data For 20-Sand Aquifer
Stadilization - wWell 169

Date Sampled 00 ceeeeecens L T I R T T P .
Jan Fed Mar, Apr, May June July Aug. Sept Oct.  Nov. Dec. Average e
Terperature, C, Fleld 18.1 18.2 12 17.7 10.¢ 1.1 126 179 17.8 17 167 168 17.8)
pH, Units, Fileld 6.05 6.25 6.05 6.25 S5 6.3 6.4 6.5 600 650 6.5 6.9 6.26
pH, Units, Lab at 25 C 6.8 6.7 6.8 6.7 6.2 1.5 7.1 1.1 6.9 6.9 1.2 1.3 6.9
Conductivity,umhos, Field-Amdient 252 98 491 430 B0 191 230 261 24 240 260 268 306
Conductivity umhos, Lad at 25¢C % 394 488 520 @ 220 269 288 % 285 278 274 1%
108, Evaporation at 180 C 186 304 ¥8 40 38 188 182 206 206 186 196 230 %9
Sodiue 5 80 $0 103 65 ¥ [13 & $1 (L) 54 82 6! 1
Potastive 0 1 3 1 1 1 1 1 1 1 1
Calcium 3 10 18 22 2 7 13 14 " 12 13 ” 14 1
agnesium 0 i 3 ‘ 2 2 ? 2 3 ? 1
Sulf ate 94 178 240 280 i rd & 7 ] Be (2] 80 9% in
Chlorige 4 8 8 & i [ 6 [ 13 4 S 8 6.9
Carbonate 0 0 0 0 0 C o '] 0 0 0
Bicarbonate 2 24 7 S 16 67 3 3 % 13 $1
Mydrosice 0 o 0 ] 0 0 0 0
Tota! Millleguivalent Major Cations 2.5 4.09 $.91 4B 2.84 311 2.8 3119 1B
Total Millieguivalent Major Anions 2.55 4.2 6.16 4.9 7.5 L1 2.8 321 Le
Absolute Yalue, Charged, Balance 2,04 2.0 2. L.n d 2. -4 1.1512
Mronia as N ND L NO L4 ND L] Al L1 L L |
Kitrate as W ND NO ) N0 NO L] L) T3 ND D A |
Fleoride .13 L1 .0 L 13 A3 L) 1 A5 3 .0
Total Alialinity as CoCO3 24 20 10 € - % 12% 55 60 60 (1 60 aQ
Tota) Merdness as Cal03 [} 2 68 76 4] L] » 4 3] a“
Boron ol ND L] L) L] NO L) L o] NO NO " |
Alumings NO NO NO L1 11 L] L) NO L 1] L1d % |
Arsenic .04 .038 .05 047 029 .036 .05 .05 049 057 052 057 L048  .004
Barlem .02 KO .04 o7 .02 N 023 03 .03 026 .0
Codaivm .Q ND NO L) L1 NO ND L L) Lid .0l
Chromive NO NO NO 0 ND L] NO L] NO NO 0%
Copper W W N W0 O MM W W X .01
lron .48 ND 1.8 9.8 1 8.2 3.4 4] ] [ ) .9 5.4 .03
Lead NO NO L x0 ND NO N NO L) L .08
; Manganese .07 ND € e .18 .36 ;) ) .9 .28 2 27 8 .0l
1 Mercury L) L NO X0 ND Lig L) L' NO NO 0004
Nicke! ND NO L] L) L1Y LY ND NO L] ND 04
1 Selenivm .013 L L) NO L N0 NO N0 L] L] L L] N0 .00)
3| ltac 05 WD 02 W w0 T T T % .0l
Mol ybdenus 0 ND L ND ND L1 ND L4 L] ND .02
Uraniym, U308 01 035 .038 .05 .032 .01l .018 011 .01 .ois @ N4 .G23 .00l
Yoradium, V205 .23 L] .8 .1 ND .03 NO .02 N 023 NO L4 .04) 02
Radive 226, pCi/1 26 48 248 259 261 102 66 85 51 13§ 142 104 131
Radium, Precistion pCi/1, /- .8 2.9 ? $.3 1.1 2.6 3 : 57 .7 1.4

Anglyses reported in milligrass per liler except where noted.

0 - not detected, NR - not reported,

Tre underlined cdata are considered 25 outllers and are not included in
the calculations,




FILE A - S17 Revised - 01/06/86

Water Quality Data For 20-Sand Aguifer
Stabilization - Well 17§

Nate Sampled sessssccees  Core Lad ---no R L L ot T T T e
Jon. Feb, Mar, Mpr. May Jume July Aug. Sept. Oct. Moy, Dec. Average  LLD
T o e e e e SO OO N e et Y
F Yeaperature, C, Fleld 19.9 19.3 15.6 19.4 204 206 21.2 20.4 19.6 19.6 19 186 19.8
3 pH. Usits, Fileld 5.9 8.1 6.8 §..5 $.% S.81 602 595 5.6 605 609 6.1 6.01
pH, Units, Lad ot 25C 6.8 7.3 % | 7.8 1.6 1.3 &7 6.6 6.3 6.5 7 1.3 7.06
Conductivity umhos, Fleld-Adlent 210 234 266 57 158 11 ) 92 404 %0 3! 389 3% m
Conductivity umhos, Lad at 25 C 215 213 252 302 360 458 438 as 80 a3 al %0 %
108, Evaporation at 180 C 128 17¢ 208 25 302 k1Y v i 302 302 14 0 e
\ Sodium a“ @ §3 63 7 80 60 54 S0 “ “ &0 111 1
i Potassivm 0 1 1 2 1 1 1 1 0 X 1
b Calcivm k] 5 € 7 12 15 u 3 % L L] Q9 L 1
‘ Magresive 0 0 0 1 4 5 ? 6 € 3.2 1
i Sulfate 0 %0 102 132 152 216 166 172 m 206 164 156 150
Chloride 6 10 H 8 10 4 (3 B ) 4 10 : 6.3
Cordonate 0 0 0 0 0 0 0 0 0 ] 0
Bicarbonate i) 27 2 » 1] Lh] &5 LE] LR} 6l a4
Wycroxide 0 /] 0 0 0 0 0 0 [
8 Tota) Millleguivalent Major Catlons 2.06 2.41 312 19 4. L5 4.9 4.% 4@
b Total Militeguivalent Major Antons 2@ 2.9 x40 4“2 o9 5.2 44 4%
P Absolute Yalue, Charged, Balance 1. 3.9 3.4 1L 0 ¢ 2.3 .0 )
3 Amonia 45 N L L L4 0 L) .4 L1 NO LY L1 .
Nitrate as X N0 L .35 i ¥ NO ND L) LY N .08 " |
Fluor ide .18 .16 A2 13 2 22 02 19 25 R .0l
Tota) Alkalinity as CaCO3 20 2 26 18 30 20 45 40 &0 «w % % »
Total Mardness as Cal0) € 13 18 M 94 118 151 132 132 78
Boron L L] ND L] NO NO N0 L) " | KO % |
Alusinus o NO D L) XD A2 LY 28 N L1 |
Arsenic L0086 .012 006 .00 .005 .00§ ND 007 N0 N 004 L1 N 004
Barium .0l L] .01 ND A2 ND Al = | | 05 L0l
Codsiva L) NO NO ND ND NO Lid ~ L N .01
Chromium NO NO N0 X0 L1 ND L N N N 05
Copper L N0 ND NO ND L) WO L NO X .0
5 1ron % 4 .78 3 . 16 ? .99 1 .95 .98 .8 .82 6 .03
'+ Lead ~ L} ND x0 NO N0 NO L L] N .08
Manganese .02 .02 02 .03 .04 A7 .4 .48 .54 .59 .61 .63 3 0
Mercury ] N0 L] L) ND L] ND O NO KD 0004
Nickel NO NO S0 L) L1 N L 7] NO L L] .04
Selenivm 012 L] N0 L] NO L) ND L N0 NO L) ND N0 .00)
linc N L1 ND .0l ND ND L] NO .01 L) .01
Mol ybdenum KD NO NO ND ~O ND NO NO L LI -
Uraniem, U308 Q18 (085 .S A1 87 012 . .21 22 " 24 19 4,001
Yaoradium, V205 Ll 9 | 0 .06 .09 .04 .07 11 .09 088 09 .08 on 02
Radive 226, pCI/N B 29 3% ko 4] 160 iR 30% 382 “we a9 342 212
Redium, Precision pCi/l, /- 1 1.7 b % ) 2.1 3.8 5.9 $.2 1.2 6.5 6.4 6.1

Anglyses reported in miiligrams per liter except where noted.

W - not Cetected. NR - nol reported,

The underiined data are considered as outllers and are not Inc)uded in
the calculations,




FILE Mg .. S19

Water Quality Data Fo
StadbtMization - Wes) 198

Date Sopled

.....................................................................................................

19.2
6.61

Temperature, C, Flele

pH, Units, Fiele

pH, Units, Lad at 25 C
Conductivity umhos, Fleld-Astient
Conductivity umhos, Lad ot 25¢C
105, Evaporation at 180 C
Sodium

Potassive

Calcium

L sium

Sulfate

Chloride

Carbonate

Bicarbonate

Mydroxide

Total millieguivalent Major Cations
Total Millieguivalent Major Anions
Absclute Yalue, Charged, Balance
Ammonia as N

Nitrate as N

Fluoride

Totai Alkalinity as (o003
Total Hardness as Cal03

Boron

Alumi ngm

Arsenic

Bariva

Catmive

Chromiva

Copper

iron

v g

Mange. e

Mercury

Nicke)

Selenium

linc

Mol ybdenue

Uraniem, U308

Yanadium, V205

Radium 226, pCi/1

Radium, Precision pCi/l, +/-

Analyses reported in milligrams per liter except where noted, - .
N - not detected, WNR - not reported.
The underlined data are considered as tatliers and are not included in

the calculations,

Revised - 01/06/86
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Water Quality Data For 20-Sand Aguifer
Stadilization - Well 208

Date Sarpled crssnannnan EIPR Ll ssossnnssisiicpminstnsivsensnmerusmsms et anee sesEsensscaoeasnos o nnepatsins -
Jan. Feb. Mar. Apr, May Jume July Aug. Sept. Oct. Nov. Dec. Average LD

Temperature, C, Field 16.7 V.9 17.8 17.9 18.4 18.5 188 18.2 17.9 17 1.9 16.% nn
pH, Units, Field 6.4 6.5 6.4 64 62 .12 6.9 6.96 6.6 2.4 6.9 K 6.7}
pH, Units, Lab at 25¢C 7.4 7.6 7.8 84 19 8.3 1.8 8 7.9 1.8 ] 1.8 1.5
Conductivity umnos, Field-Anbient 261 Ml m M) fall 260 85 k18 123 215 308 308 303
Conductivity umhos, Lad at 25 C 286 kb 30 W2 us ®1 136 352 6 18 s 22 x
105, fvaporation at 180 C 204 258 280 m 262 238 224 245 in 718 34 25 Ll
Sogius LY o “ %0 4 sl 2 53 1Y) s 8 5 1
Potassive i 1 2 1 1 1 H 1 1 1.2 1
Calcive 2 35 » » 29 25 26 28 26 Fl4 | 23 2% 1
lorn!- 1 1 1 2 2 ? ? H H 1.7 1
Sulfate gl n 103 106 96 70 65 0 % 68 n 4 e: ‘
Chloride ‘ 6 & & £ ] 6 4 4 $ 4 8 3 St
Carbonate 0 0 s 0 0 0 [ (] 0 .
Bicarbonate 85 107 100 98 140 146 13 128 122 134 118
Wydroxide (] 0 0 0 0 0 0 0 ¢
Total Xilliequivaient Major Cations 2.03 4.0%5 @6 1N 3.7 .9 wn we wn
Total millieguivalent Major Anions 2.0 4. “u 1Le 3.7 3.9 163 I @2
Avsolute Value, Charged, Balance e 2.8 95 1.8 0 A9 108 .88 .63
Amonia as N L L L] 1) L L A2 L4 NO L o3
Nitrate as N LY L .35 J18 L ND L L) L1 L0t 3
F luor 1 de .16 .16 B Y 21 13 I 4 e 2% .39 2 .0
Total Alkalinity o8 Cal03 70 88 92 90 80 100 115 120 110 108 100 110 9% o
Tota) Harcness as Cal0] 59 99 $6 81 13 n (3] 68 6L 111
Sores A W ) ¥ M N N N » 3
Alumi num L Y " | L) NO NO L1 L1 N ND L od
Arsenic L0313 1Y L) Ll 006 ~O 00¢ 01 005  .00% L1 NO 005 004
Barium .0 .03 .03 NO o4 XN 032 .03 .03 L .01
Codmium .03 NO [ L) L] XD NO O L] K .01
Chromium L NO N NO ND L) NO L NO L .08
Capper ~O NO L) N NO ~0 L4 L 02 L i) .01
lron .5 .8 L4 0 .05 04 o4 .03 N 046 L] .04 065 .03
Lead N0 L /] NO .08 03 N0 L N0 ND .08
Manginese Bt A7 - P | A2 L4 15 16 A2 J1e A8 .18 RTH .01
Mercury L ND L L] ND L4 N L L] NG L0004
Nickel L NO L] Ld NO L L NO N0 L .04
Selenium NO NO N0 L4 »0 N0 NO NO L N NO NO N 001
1inc 0 NO L w0 NO NO N NO ND N .0
Mol ybdenum NO ND ND N NO L1 NO ND L] N 02
Uranium, U308 A3 .18 (088 A1 .087 0 235 138 .88 2 .23 ) .3 A3 001
Yaradium, V205 .05 .04 L4 .0 LY O .02 .02 D ND L 4] ND L .02
Radium 226, pCi/) 30 16 » 10 26 21 22 20 23 25 95 27 Fe]
Radium, Precision pCi/), +/- 1 1.7 1.6 1.7 1.5 1.6 1.4 ? 1.6 31 1.8

Analyses reported in aliligrams per liter except -her. noted.

ND - not Cetected. NR - not reported.

The uuderiined data 4re considered a3 out)lers and are not included in
the calculations,
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Water Quality Data For 20-Sand Aguifer
Stabilizaticn - Well 265

Date Sanpled
Feb. . June  July  Aug. Sept. . : " Average

Tenpersture, €, Field 1.8 18 . 18.7 19.3 8.3 18 17.3 168
pH, Units, Fleld 595 6.3 g d 6.66 6.72 6.68 6@ 671 &8
pH, Units, Lab at 25 C 1 7.4 g : J 53 24 1) ¥ LY 1)
Conduriivity, ushos, Fleld-Amblent 28 458 278 3 344 ME 296 39
Conductivity, umhos, iadb ot 25 C 33 A ¥ %8 W) M) %8 W
105, Evaporation at 180 C % 336 2% 236 e e
Sodive (3] 89 "7 b | n 0
Potassiue 1 1 1 1
Calclum l: 17 13 14 15 16

Mrtﬂu 1
Sulfate 122

52 102
Chloride 8 8 ]
Cordonate 0
Bicarbonate s1
Hyéron'de
Total ®illiequivalent Mgjor Catlons 3.53
Total Mil) equivalent Major Anions 3.61
Abso wte Value, Charged, Balance 1.1
Amonla as N
Nitrate as N
F luoride
Total Alkalinity as Cal03
Total Hardness as Cal03
Boron
Aluminus
Arsenic
Barlum
Cadaive
Chromium
Cpper
fron
Lead
Manganese
Mercury
Niche!
Selenive
linc
Mol ybdenum
Urantum, U308
Vanadiem, ¥205
Radium 226, pC1/)
Radium, Precision pCi/Y, +/.
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Anglyses reported in milligrams per liter except where noted.

M0 - not detected. NR - not reported.

The under)ined daty are considered os outliers and are not included in
the calculations,
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FILL NAME ... S27 Revised - 01/06/86

Vater Quality Data For 20-Sond Aguifer
Stabilization - wWell 278

Date Sampled 0 eeecniianns Core L - vvcvcncnns L L T T PR con
Jan, Fed Mar Apr May Jume July Avg. Sept Oct.  Now Dec Reerage LD
Tenperature, €, Fleld - 181 1S 1.3 188 187 188 182 179 11.a 1 169 7.8
PN, Units, Fleld 6.65 6.25 6.2 6.6 6.5 6.9 64 655 629 6% 6.6 8 8.5
pH, Units, Lad at 25 ¢ 1.% 1.8 1.6 8.3 1.7 8.¢ 1.2 1.1 6.9 7.3 7 1.2 1.8
Conductivity umhos, Fleld-Asbient 19 m 0e s19 LI 34 LI 452 415 a0 a0 a0
Conductivity ummos, Lab ot 25 C 270 %1 e 542 $0% 545 543 ) LI 451 s 0 %)
108, Evaporation at 180 C 206 22 £, 14 %6 @6 410 4 k. T e 354 3”0 382 kL]
Sodium sS4 68 n 89 8} 9 8’ 85 L 80 85 % &0 1
Potassius 1 1 1 1 1 1 1 1 1 ] 1
Calciuvm 11 15 k) a“ LH » 4 L 43 35 36 3 B 1
Magresium 0 0 1 ? 3 k] 3 3 3 ? 1
Sulfate 86 142 i76 216 156 m 172 160 168 118 148 140 158
Chloride - 8 10 1) 12 8 B 3 . 6 5 10 1} 1.8
Cardbonate ] 0 12 0 0 1] o 0 1.2
Bicarbonate 61 0 85 110 152 159 159 183 146 1e6 127
Hyoroxide 0 0 0 o 0 0 0 0 4
Tota) Millleguivalent Mejor Cations 2.9 4.4 6.18 5.9 6.11 6.3 5.5 5.1 Se
Total Millieguivalent Myjor Anions 3.2 4@ 6.62 6.11 6.2 .27 5.8 515 L9
Absolute Value, Charged, Balance 1.8 19 Lu 1.8 1.w .8 1.0 A g
Ammonia as N Ly R | N LY NO L N NO N L1 A
Nitrate as N ND NO .41 N L1 N0 NO NO L LI % |
F Yoor ide A7 .13 .08 N0 .18 .18 NO .16 22 .13 .01
Tota! Alkalinity as Cal03 50 62 % %0 90 115 12% 130 130 150 120 120 105
Total Hardness a3 (03 28 8 114 133 115 120 100 102 100 st
Boron KD NO L L] N0 L] L NO L] L 1
Aluminum 2 " | N ND D NO ND L) L] L] " |
Arsenic 037 L0222 .06 .03 .01 .004 006 .012 .009 .0C7 .00§, .006 ROT SN}
Barivm .03 .0 0 .05 .06 N0 049 .0 .0e N .0l
Codmiym .02 NO L] NO L] N ND NO L] L1 .0l
Caromiue NO L ND N0 ND L1 L] NO L) N0 .08
Capper L] ND .0 L1 L] N ND NO L L] .01
lron .13 J5 2.1 2.2 2.6 2.3 3.4 2.5 1.4 1.2 8% n 1.7 .0
Lead L) L] NO L L) L1 ~0 NG NO N .08
Manganese A2 e B .53 .03 .63 .62 .61 .82 .54 .45 .48 A3 .0l
Mercury L1 L] NO 5O L] N0 N NO L N3 0004
Nickel L1} L] ND ND N L NO ND L L1g .04
Selentum NO L L L] D L) NO L LY ND ND L X0 .00)
ling .01 NO L L L 4] NO NO L L] ND .0l
Mol ybdenum NO NO L1 L] ND L) ND ND N L1] .02
Uranium, UI08 .037 .03 029 A3 027 4 046 028 2 .0l8 0N 2 L087 .00l
Yonadiom, V205 " 13 .05 N0 ND .02 03 .02 02 02 ND L4 .03} .02
Radium 226, pCi/0 3 » 95 150 130 186 180 &S 15% 192 179 156 12
Radium, Precistion plif), ¢/- 1.2 3 5.3 1% | a1 4.3 2.8 § 4.6 4.2 ol

Analyses repoﬂod in @illigrams per Ilter except where noted,
M0 - not detected. MR - not reported.

The under!ined Cata ere considered a3 outllers and are not included in
the calculations,
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...........................................................................................................................................

water Quality Deta For 20-Sand Aquifer
Stabilizatics - Well 295

Date Sompled = seesseceees COre LD ~cvvrrrccinanmiricniin crcacscmsenscss sttt csasesras s rtnm s s e NN e S ies e
Jan Fed., Mo Ape May June July Aug. Sept. Oct. Mo Dec Average  LLD

Temperature, C, "lele 16.% 18.7 18.8 19.3 20.1 19.9 19 18.§ 19.2 1.3 167 1N 18.4)
pH, Units, Flele €.05 $.9 5.95 575 6.3 6.66 7.2 2.16 6.7 1,05 e.21 .15 6.5
pH, Units, Lad ot 25 ¢C 6.4 6.3 7.1 8.3 8§ 8.4 1.9 1.8 .8 1.8 1.5 1.6 1.58
Conductivity, umhos  Flelc-Ambient 2313 267 283 298 4 as 2 @5 o BELIN S ) [T 30
Conductivity umhos, b at 25 C 238 278 288 e k1] 87 463 430 &0 (1Y 450 455 we
105, Evaporation at 180 C 178 150 200 740 288 460 04 e %0 306 136 62 9
Sodive %6 60 8 58 “” e 8l % 8 82 86 88 1
Potarsive [ 1 1 0 1 1 ? 1 1 ] 1
Calclum 1 3 B 18 3 §3 0 30 » % 2 % % 1
Magnesium 0 0 ? 4 4 < ] 3 k] 2.7 1
Sulfate 87 88 s 84 104 222 54 86 m 110 112 120 108
(nloride 8 20 8 18 [} 8 4 [ [ L) [3 ! e.)
Carbonate 0 0 ? ] 0 0 4 0 0 0 N |
Bic arbonate 29 17 13 102 19% 195 189 195 183 18) 13
Hyoroside 0 ] 0 0 ] 0 ] 0 0
Total Millieguivalent Major Cations 2.49 2.79 3.6 1.8 58 .4 .M Se 5.5
Total Millieguivalent Major Anioms  2.52 2.67 .63 4.01 5.27 §.58 5.6 .5 5.8
Absolute Value, Charged, Balance .68 2.2 1. Le 1.0 1.4 2.1 3% 1.6
Amonia as N LY L] L L XD L1 - ND NO L A
Nitrale o5 N L] L] . . | L N L] NC NO L A
Fluoride .18 .2 L] 21 . 1 LM 2 .26 & ) 25 .01
Total Alkalinity as Cal0] it 14 3 (2] 1} 150 160 160 158 160 150 150 10%
Total Hardness as Cal03 31 » & 83 99 92 G6 86 1] 82 67
Boron " | L) A A2 N N NO L) L] L] o3
Aluminus L NO L) L] LY NO L4 L1 L4 LH] ol
Arsenic 015 ND NO 005 .00% N0 .mBS 099 07 013 063 .056 038 .00
Barium .05 .01 .06 e .08 ND 04 N .04 05 .0l
Cadmium o NO ~O L] NO ND ND NO NO N 01
Chromigm L1 L1 Li] N0 NO LI NO L) ND L .08
Copper NO ND ND N N L] L ND L] LI} |
iron 1.2 4 .23 2 | 75 3 A7 A3 0N .06 .06 L368 .03
Lead KD L] L) L) ND L L] NO L N .05
Manganese .58 .16 ] .98 %y SR % .58 54 -2 9 45 A8 i .01
Mercury ND NO L) L) ND L1 O L) L1 N0 0004
Nickel .05 NO L] L] ND ND ND L] N N .
Selenivm ND ND No L] ND LY LY NO L] L ND L] N .00]
2ise .0 0 N W X0 (T I " S | W .01
Mol ybdenum N .0 N W 0 MW N N 0w .02
Uraniye, U30B .0l 4% .00 23 o7 04 2.4 1.3 1.8 .63 1.8 H 871 .00l
Yanadium, V205 A6 .07 N 1 .06 o7 .26 2 .26 A9 s +f 151 .02
Radium 226, pCINN 12 195 246 323 3l 451 5 182 184 202 an 286 258
Radium, Precision pli/l, ¢/~ 7 5.9 8.8 8.7 &4 S. “ $ 6.7 5.1 5.5

Analyses reported in milligrams per liter except where noted.

ND - not Cdetected. KR - not reportel.

The underlined Cats are considered 23 cutliers and are not included in
the calculations,



FINAL REPORT
RESTORATION AND STABILIZATION
RUTH ISL R & D

I. INTRODUCTION

A. Location and Land Status

The Ruth ISL R & D facility (WDEQ-LQD Permit # 9RD - USNRC Source Material
License # SUA-1401) and wellfield is located in Sections 13 and 14,
Township 42 North, Range 77 West, Johnson County, Wyoming.

The permit area is 40 acres (14 ha). The test site is in the Central
Powder River Basin Uranium District. It is located on fee land, private

surface and mineral ownership.

B. Project Goals and Objectives

The Ruth ISL project was developed to provide a demonstration of the
following:

(1) Technical Feasibility
(2) Economic Feasibility to include
(3) Aquifer Restoration and Stabilization

The project was constructed as a small scale research and development
facility. License limitations placed on the project were; (1) the permit
area no larger than 40 acres (14 ha), (2) a wellfield no larger than 1 acre
(0.4 ha) and that the production capacity be limited to 100 gpm (380
1t/min).



11. TECHNICAL DISCUSSION OF MINING PHASE

A. Summary of Activities

A brief summary of the mining activities can be best described by the
following table. It will outline the operation and give pertinent data as

per different phases and operational modes:

Table II.1

Project Production Summary

Location

Access

Type of Operation
Operational Status

Production Duration
Restor .:o Duration
Stabil -atian

Leach Chen +

pH Range

Lixiviant Concentration

pH Control
Oxidant
Wellfield Description
Total Number of Wells
Monitor Wells

Johnson County, Wyoming

65 miles (105 km) North of
Casper, Wyoming

State Highway 387 to milepost
117 - North dirt access 4.5
mi.

R&DPilot In Situ
Production completed
Restoration completed
Stabilization on-going
2/25/83 - 2/5/84 (11 months)
2/6/84 - 12/27/84 (11 months)
12/28/84 to date

Sodium Carbonate/bicarbonate
6.7 to 7.2

up to 1.8 g/1 of sodium
bicarbonate

Carbon dioxide

Oxygen

ihirty-two (32)
Seven (7)



ed solution 1s then pumped from the formation
y for recovery The plant mainly consists of
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E. Surface Equipment

The process equipment is housed in a 40 ft. x 100 ft. (12 X 30 m) building.
The site laboratory, lunch room, locker (charge) rooms, and office space
are in two attached 14 ft. X 60 ft. (443X 18.3 m) trailers. The general
arrangement is shown in Figure II.1.

A separate 30 ft, X 32 ft.(9 X 10 m) warehouse building is used for the
storge of equipment, materials, and spare parts, and for maintenance and
repair of equipment.

The plant installatior consists of different tanks, ion exchange columns,
piping systems and pumps, plus additional electrical equipment, mounted on
four mobile skids. Besides the plant itself, surface installations consist
of a stand-by generator, fuel storage tanks, evaporation ponds and
accompanying systems, and storage tanks for chemicals.

F. Chemical Nature of Aquifer Prior to Restoration

At the conclusion of the production phase of the project (February, 1984),
the production recovery stream was sampled and analyzed as required by
permit. This sample represents the chemical nature of the wellfield at the
end of the production phase of the project.

However, prior to the start of restoration, an intermediate phase (Phase 1)
was completed., Restoration, for the purpose of this report, is defined by
the start o of the reverse osmosis unit., A specific volume was withdrawn
and sent di. .ctly to the ponds in an effort to assure that the"chemical
halo" caused through the “sweep effect” had been drawn inside the outer
perimeter of wells, within the wellfield. After that volume had been
removed, another sample was taken from the recovery wells. The results of
this data are somewhat different from the post-production data; however, it
was within the expected chemistries of production. This data has also been
included since it represents the chemical environment immediately prior to
restoration.

- 14 -



Phase 1

Duration: February 6 through February 11, 1984,
Total Gallons Displaced: 461,705

Total Pore Volume: 0.27

Disposition of Water: 100% Evaporation Ponds

Phase 1 of the restoration process was an intermediate step between the
operation phase and the start up of the Reverse Osmosis Unit marking the
start of restoration. This step was incorporated to simulate actual
commercial operation. The concept was to withdraw a specified amount of
water/chemicals from the wellfield in order that two things could be
accomplished:

(1) Conservation of Chemicals: In commercial operation, this volume
would be transferred to the next mining unit., During the R & D
restoration it was transferred to the evaporation ponds.

(2) Reduce Chemical Halc: This ste, was designed to pull the
chemical halo inside the outside perimeter of production wells to
allow complete restoration of the impacted area.

The recovered solutions during this phase were processed through the IX
columns to remove and recover the uranium and then sent directly to the
evaporation pond. This phase is a groundwater sweep since it removed a
specified volume of water from the impacted aquifer and replaced it with
natural recharge.




Phase 2

Duration: February 15 through May 24, 1984
Total Gallons Displaced: 9,446,472

Total Pore Volume: 5.58

Disposition of water: Approximately 90% recirculated

10% evaporation pond

Phase 2 was the first recirculation process utilizing the R.0. Unit. This
unit is a sixty (60) gallon per minute Polymetrics High Recovery Reverse
Osmosis Unit. During this phase the permeate was reinjected into the
wellfield, recirculation. The concentrate was then recycled through the
unit until the specified recovery rate was reached and then the heavy brine
solution was pumped to the evaporation ponds. A1l through-the restoration
phase(s) an effort to conserve water was made. This was an effort to (1)
reduce the amount of water consumed and (2) maintain minimum volumes in the
evaporation ponds.

Phase 3

Duration: May 24 through September 29, 1984
Total Gallons Displaced: 5,677,115

Total Pore Volume: 3.35

Disposition of Water: Approximately 90% surface discharged

10% evaporation pond

As mentioned in the introduction of this section, Phase 3 is similar to
Phase 1 in the fact that they were both groundwater sweep. However, Phase
3 was modified to the extent that the recovery stream passed through the
R.0. unit and the permeate was surface discharged and the concentrate was
pumped to the evaporation ponds.

. 38



This step was incorporated into the restoration process since the chemical
parameters, particularly in the outside perimeter wells, had not responded
to the previous efforts. This indicated that there was still some chemical
outside in the "halo® around the wellfield contaminating the restoration
process. It was apparent that additional sweep was necessary; however, the
pond capacity was critical and the additional volume would fill them beyond
licensed capacity.

Therefore, a surface discharge permit was requested and granted by the
State Water Quality Division. This then allowed for the additional sweep.

The production solutions were recovered from the "halo" and wellfield areas
by setting up a program that called for alterrating the recovery wells,
causing changes in the recovery flow pattern through the restoration zone.
The recovered solutions were then passed through the R.0. unit for removal
of potential contaminates assuring that the permeate or discharge stream
met the required specifications of the discharge permit. The concentrates
were pumped to the ponds.

Phase 4

Duration: October 1 through Nevember 14, 1984.
Total Gallons Displaced: 4,169,628

Tot'al Pore Volume: 2.46

Disposition of Water: Approximately 90% recirculated

10% evaporation pond

Phase 4 returned to the recirculation mode utilizing the R. 0. unit,
During this phase the majority of the chemical parameters dropped
drastically. However, it was apparent that a few were not responding:

(1) arsenic

(2) selenium
(3) vanadium

- 28 -



and, in fact showed some increase as indicated in Appendix D, Vanadium,
Arsenic, and Selenium Data. A management decision was made that this phase
would not reduce these heavy metals and that an additional phase was
necessary.

Phase 5

Duration: November 15 through December 27, 1984
Total Gallons Displaced: 2,082,690
Total Pore Volume: 183
Disposition of Water: Approximately 90% recirculation
10% evaporation pond

This phase involved the addition of a reductant to the recirculation
process. Several types were tested in the lab, with the best results being
hydroger sulfide (HZS). The same procedures were fcllowed as in Phase 4;

however, the H,S was added to the permeate prior to the reinjection into
the wellfield. The concentrate was again pumped to the evaporation ponds.

The injection of the H,S was on a well by well basis. As each well was
injected, it was monitored until the gas was detected in the nearest

recovery well and then the next well was injected, and sc on, until the
entire wellfield had been injected. After the injection process was
completed the wellfield was permitted to sit and allow the H,S to reduce
the oxidated chemical species. A final report on st has been included
as Appendix “F".

This fina) phase was successful and with a combination of the above phases;
restoration, as determined in the January 1985 sample, was within the
target and goals of baseline and use category.

Each of these phases will be described in more detail throughout this

report. This brief introduction to each phase was only to allow for an
overview of the steps taken during restoration.




As the restoration process developed and these phases were developed, it is

. believed with the experience gained during the R & D operation, that on a
commercial scale operation, restoration can be more efficient and should
not require as much time nor the pore volumes which were experienced in the
pilot test. For example, in commercial operations Phases 3 and 4 would be
omitted.

C. Wellfield Operation

In order that the production solutions remaining underground could be
removed and to draw any solutions that migrated beyond the perimeter of the
wellfield or out into the “"halo", the wells being pumped were constantly
switched to various recovery well combinations. The procedure continued
throughout the restoration operation. As areas of higher solution
concentrations changed or as areas demonstrated lower chemical values, the
pumps were moved, assuring that the impacted aquifer was influenced, as
much as possible, by the pumping action,

. As mentioned in the previous section, the restoration program was made up
of five (5) phases. Either, wellfield operations or the pumping well
combinations changed as chemical concentrations and conditions were
dictated by the phase in operation at the time.

A1l five phases are described as to the operation and mode of the wellfield
during each individual phase:

Phase 1 of the restoration process began in February 1984, and only lasted
five days. During this time 461,705 gallons of recovery solution were
pumped. The intent of tihis phase was to draw the solutions into the
wellfield and the perimeter wells in order to start the restoration
process. The recovery well combination for this phase included the
«following:

6S, 95, 135, 175, 20S, 245, 295
’ Figure 1 shows the locations of these wells within the wellfield.
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The Phase 2 of the restoration process was the actual beginning of the
restoration with the start up of the R. 0. unit and the recycling of the
chemical solutions and water through the system. This phase involved the
switching of several wells back and forth from injectors to producers and
back. The purpose for this switching was to start creating different
patterns of flow of clean water towards the interior of the wellfield,
drawing in the solutions in the sweep area. The water produced from the
wellfield was processed through the R.0. unit and the permeate was
reinjected into the wellfield. The welifield was overproduced during this
time to create a drawdown in the interior which would facilitate drawing in
of the solutions in the sweep area.

During this phase, eighteen (18) different wells served as pumped
producers. Approximately 9.2 million gallons were produced and
recirculated from mid-February through the end of this phase on May 24,
1984. The wells which were used as various producers were:

Operational Production Wells:
6S, 95, 135S, 175, 20S, 245, 295

Injection Wells - Used as Pumped Producers:
1S, 35, 4S, 5L, 55, 10S, 26S, 27S, 30S, 31S, 32S5A

Figure 2 shows the locations of these wells in relation to the original
wellfield production pattern.

Phase 3 of the restoration program was a groundwater sweep, utilizing the
R.0. unit and a surface discharge permit. The restoration process
continued in this mode from late May through the end of September 1984.
Again, the combination of wells on line as recovery wells, at any one time,
was altered across the wellfield to change and manipulate the flows of the
recovery and restoration stream. During this time, eighteen (18) different
wells were pumped as recovery wells and approximately six million
(6,000,000) gallons were pumped. The following wells were used in this
phase:
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Original Production Wells:
9s, 135, 175, 20S, 295

Converted Injection Wells:
1s, 35, 4S, 55, 7S, 125, 16S, 195, 26S, 275, 30S, 315, 32SA

These wells have been indicated on Figure 3 as to their location in the
wellfield.

The fourth phase (4) of the restoration process was a recirculation,
similar to the second phase. It started at the end of September and was
continued through the middle of November, 1984. The purpose of this phase
was to concentrate the restoration effort on the center of the wellfield.
The operations personnel felt that the remaining solutions were in that
portion of the field and that by concentrating in this area, final
restoration could be accomplished. However, several heavy metal parameters
actually increased in value and a management decision was made to put in a
fifth phase and inject a reductant.

During the fourth phase, seventeen (17) wells were used in the same
alternating concept as used in previous phases. The following wells were

used:

Original Production Wells:
9S, 135, 175, 20S, 24S, 295

Converted Injections Wells:
3S, 55, 7S, 125, 16S, 18S, 25S, 26S, 275, 30S

These wells are indicated on Figure 4.
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VI. RESTORATION CONCLUSIONS

A. Introduction

After completing restoration and monitoring the stabilization phase of the
Ruth project to date, it appears that an aquifer similar to the Ruth can be
impacted by solution extraction techniques, utilizing sodium bicarbonate
lixiviants, and then restored to baseline and/or pre-mining use category.

B. Discussion

As in the case with most human endeavors the use of history and repetition
of events makes things easier and more efficient. This also applies to
uranium extraction using in situ technology. UUS developed five (5) phases
in their effort to restore the Ruth mining zone. After completing those
steps, separate and independent to each other, several things became
apparent and based on the review of the data collected, the following
conclusion statements can be made.

It is now concluded that the restoration process could have been completed
in three phases. Two phases, #3 and 4, are not necessary to achieve
restoration. The following three phases will restore the wellfield.

Phase 1
Groundwater sweep to draw the "halo" of the sweep area back inside the

outer perimeter of wells within the wellfield. This will assure control of
the production solutions and allow for complete restoration.




1

An example of this is in the case of restoring uranium. During the
production phase, one of the primary reactions for uranium recovery
involved the increasing of the oxidation valance of the uranium ion
(naturally a 4* valance) to a 6* state in order that the carbonate

based lixiviant can be effective in complexing the chemical species and
rendering it soluble. However, even though uranium is very easy to
mobilize in this oxidized state, residual oxidation potential causes small
quantities of other chemical species to become soluble also, particularly
other metal ions. Therefore, one conclusion drawn from the Ruth experience
is that if a chemical reaction (oxidation) started the process, then a
chemical reaction (reduction) would be required to stop the process.

Another factor that was experienced in the operation of the Ruth facility
that later became a restoration and stabilization problem was that of
production debris by-passing the filter systems within the plant and being
deposited in the completion zone of the wells. This assorted debris
actually acted as a contamination that started to appear in the restoration
sampling and became very apparent in the stabilization samples.

To correct this situation, UUS conducted several cleaning and swabbing
operations in the suspect wells. This basically amounted to swabbing and
airlifting the materials out of the wells. However, in the case of three
wells, cleaning required that the completion zone be underreamed to cut the
contaminated material away.-from the ore zone inter.ace. The removed
material was then airlifted from the well,

In every well cleaned in this manner, water quality data showed a
significant drop in values; therefore, indicating that the wells can be
contaminated and later influence the quality of the water during
restoration and stabilization.
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URANERZ U.8.A. INC. “o-§ 783
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January 15, 1986

RETURN ORIGINAL TO PDR, HQ.

Dr. Harry Pettengill, Section Chief
Operating Facility Section I
U.S. Nuciear Regulatory Commission
Uranium Recovery Field Office
Lakewood Office ?3
Lakewood Office Plaza '
730 Simms Street, Suite 100A
Golden, CO 80401

Attention: Mr. Gary Kowiniski
Project Manager

Re: Stabilization Data - Ruth ISL
License #SUA-1401
Docket #40-3783

Dear Dr. Pettengill:

Attached you will find the December, 1985 sample data for the Ruth ISL
wellfield. This is the twelveth and final sample as per our understanding.

Should you or your staff require additional copies, or have questions,
contact either mysel® or Mr. George Hartman, Operations Manager.
Sincerely,

4 URANERZ U.S.A., INC.

K. Gaxy Sometrville
Environmental Officer

Attachments
KGS:jm
CC: Mr. Roger Shaffer - LQD
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