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fitt mAM ... Ae(C Aevised . 01/06/86
............................................. .............................................................................................. .........

Water Ovality Data f or 20. lead Agglfer;

Stabilliotton . January to December 1985

Core Leb ....................................................................... . Gesellne .........Sete S meled- ..... *.***.

Jea. F et. her . Apr. her Jee Jvly Av Seet. Oct, he , Cec . A. era WS Start tte.......................................................................................t.........................................te, .......................
Temperatore. C. Field 17.93 18.84 18.69 14.7 19.28 19.45 19.62 18.99 18.75 18.13 17.67 17.46 18.63 !!.63 13.5
psi. Unitt,ftold 6.75 6.3 6. M 6.46 S.91 6.ll 6.52 6.ll 6.26 6.58 6.58 6.64 6.41 8.l1 8.5
en. Units. L e et 25 C 7.05 7.11 7. M 7.85 7.49 7.91 7.29 7.16 7.06 7.14 7.48 7.11 7.37 8.13 8.1
Candwe t t elty.u*et . F ie ld * 4r6 t en t 250 M4 J86 38 7 ell 17 9 376 402 397 350 38 4 369 366 453 se0
Coad ctletti vaaet. Let at 25 C 277 337 M2 434 457 432 477 , 416 389 416 a05 396 397 115 116

,

181. tuperettee et 140 C 189 til 299 337 MO 323 29 9 * 301 301 287 797 316 297 3 38 335
legt e 56 82 12 81 77 69 71 71 73 69 73 69 72 112 112 1

, paasti,e 1.71 1.18 1.82 1.09 I I I I I l.2 4 4 1

Colet.e 7.09 il 18.91 24.15 28.45 28.00 Il 27 ft 27 FF 27 23 8 7 I
retaettue 0 1.18 1.ll f.64 2 3 3 2.6 f.9 f.1 7 2 I
lettet, 91 133 Ill 186 18 3 149 130 137 139 128 126 12 3 140 102 101
Chlerlee I.II 9.09 I* 30 0*0I 0*II I.II 6 5 6 4 9 6.6 I.I 6 6
Cetenete 0 0 1.91 0 0 0 0 0 0 0 .19 70 e

s te ertwate 44 46 57 10 109 lit 108 lie 109 lit 89 157 161
h eresise 0 0 0 0 0 0 0 0iTdel Billlletviseleet hajor Catlant
igel 4;11tletelseleat hojer Antent
thiziste value. Charted. S eleate
As.neele et h h0 h0 40 #0 h0 h0 NO e NO NO .1 e .I

; hitrate et h .38 Q h0 h0 h0 h0 NO h0 NO #0 .06 * .I
fl.,etse .36 .16 0.12 .1 .2 .!! 06 .19 .74 .36 41 49 .01
fa st Allelletty es CECO 3 36.41 43 44.77 to il 79 99 92 88 91 90 94 72 160 117
fctal werdaett et cec 03 26.73 43 68 87 74 81 81 77 80 68 26 26
8; yen h0 h0 no e ho no h0 no h0 ho 07 * .I
A1.ein.e O NO h0 k0 N0 ho NO NO NO ho .31 e .1
Art xt: .03 . 01 9 .01 9 .018 .016 .012 .02 ) .026 .02 .02f .021 .02 .021 .011 * 004

I syt.e . 07 6 .016 .04 3 .041 .0% ho .0% .04 .05 .031 .04 * .01
Caselve .013 h0 #0 h0 40 40 NO NO N0 ho .001 e .01
Chropst ve 40 NO h0 40 h0 h3 h0 N0 h0 h0 NO e .0%
Capper 016 NO ND h3 NO NO NO C h0 h0 .01 e .01
Iren 47 74 1.86 2.47 3. 37 1.4% 1.54 1.54 1 . 37 1.47 1.31 1.27 1.59 .07 * .03
leed NO ho h0 to no hi 40 h3 NO NO .02 e .0%

i regenete .Il .17 .3 41 0.52 0.13 .4 42 41 43 41 42 . 38 .013 e .cl
|) besser h3 h0 h0 40 to N0 40 h0 h0 hD ho e .0004

higgel h3 40 h0 C h0 A0 ho h3 h0 h0 h0 e .04
leleet,e NO @ m3 W W h3 h0 N0 hp W e no h0 .01 e .001
Itec .033 p to e no NO h3 h3 ho ho 08 e .01
hetsteenee to e h0 h0 h0 h0 40 h0 h0 h0 40 e .02
geestem,v308 . 041 .06 .044 . 084 .067 .103 .33 .f47 404 .79 7 434 408 .709 .017 e .001
t reet e, v70% .12 .05 .05 0.06 0.03 0.03 .04 . 04 .018 .041 .026 .019 ,04 7 .0$ e .02

d Godt e #16. pCl/l el el 122 179 146 131 140 lil 116 150 162 lel lit til til
Gesive. Pretitlen pct /1. */.
............................................... ...................... ............ .......................... ................................... .......

Q .ites reported la ellligro*6 per liter estept .here ested.Aael
not detected, h4 not reported.

fne sueril e4 este ere meteeres et evtitert ead ere aet taal. des th
the u uslatieat.
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titt hast ... OCCIC 8evised . 01/06/86
.....................................................................................................................................

heter 0 ality Data ter 2014ad Aeutter
Stettilsattee . December 1985

....................................... Cer e L ab0 ate 5eneled ...........................................

12/11/85 55 75 95 131 165 175 195 205 265 275 29 5 A.er ate LLO

.....................................................................................................................................
Temperature. C. Fleld 17.3 18.7 17.7 18.1 16.5 18.6 18.8 16.5 16.4 16.9 17.1 17.46
pm, gasts, f Ield 4.64 6.45 6.67 6.76 6.52 6.11 6.66 7.1 6.78 6.67 7.15 6.64
pn. Units, t ot at !$ C 7.8 7.1 7.7 7.6 7.3 7.3 7.8 7.8 7.8 7.! 7.6 7.55
Coaductielty.umes, f teld Aebtent 433 352 410 M5 764 350 37 5 306 338 410 447 M9 *

Coadettivity.veet. Lab at 2% C 506 38 3 444 359 774 39 0 410 37 2 348 470 455 396

1D$. Ceaperetten at ISO C 400 310 370 278 230 330 305 250 258 382 362 316

Sost e 100 70 58 80 52 40 66 % 74 19 88 69 1
*

petsstive 2 1 1 1 1 0 0 1 1 1 1 1 1

Calgt.e 22 19 48 20 17 43 31 73 14 35 28 !? I
m gnettve 4 2 4 2 3 6 2 2 1 3 3 2.9 3a

5.if ate 1 32 138 146 146 98 156 172 24 18 140 120 123

Chlertee 7 10 9 7 6 4 3 3 7 8 7 6.6
C artenste 0 0 0 0 0 0 0 0 0 0 0 0

S ts arteaate 183 61 122 98 71 61 116 134 134 146 183 119

hydrostee 0 0 0 0 0 0 0 0 0 0 0 0
f etal hillietetsalent Major Catloat 6.03 4.18 1.!! 4.67 3. 38 4. 38 4.58 3.77 3.89 $.46 1.50
Total hilllegelvstent Pajor Aalent 5.94 4.1% 5.29 4.84 3.46 4 . 36 4.52 3.82 4.02 5.53 S.69
Attelste value. Charged. Salance 0.99 0 . 36 0.18 1.82 1.15 0.24 0.63 0.63 1.55 0.70 1,76

Aasneals at a h0 h0 h0 m3 h3 h0 N0 h0 N0 h0 NO h3 .I
altrate at a 40 h0 m3 NO NO h3 to NO h0 #0 NO ND .I
Flyerlee .14 . 17 .26 .16 .15 .25 .16 .39 .M .22 33 .24 .01
f etal Allalletty at CACO 3 150 50 100 80 60 50 95 110 llo Ito 150 98

f etal Hardaess at CACO 3 71 56 IM 58 $5 1 32 86 64 39 100 .82 80

Saree to ho NO h0 h3 .1 h3 h0 h0 m3 NO N3 .1 _

Aluminue NO W m3 h3 NO ho no ho h3 No mi h3 .1
Artealc .031 N Cll h3 .023 .057 20 .006 h3 .03 006 .056 .02 .004

G ar t oe 04 .04 .06 .04 .03 .I 06 .03 .03 04 04 .05 01

Cadelse m
no no NO #0 ho h3 e no NO h3 'hD NO .01

C hr eat ye NO NO W NO NO W h0 NO #0 NO W NO 05

Capper 40 h3 40 NO NO WO No .02 h0 NO W #0 .01

from .84 f.80 0.tl 1.a0 3.90 0.82 f.20 .04 0.94 0.71 06 1.!? .03

L eed h0 h3 NO N0 ho h0 h0 h0 NO N0 N0 #0 .05
mangaaete 0 . 34 0. 39 0.65 0.75 0.27 0.63 0.59 0.15 0 . 34 0. 48 0,48 47 .01'

N0 h3 h3 h3 N3 h3 ho N0 h3 no h3 h3 .0004percury .
hittel h0 N0 h3 No h0 h3 h0 43 h0 N0 no NO .04

telenlee h0 ho C NO N3 h0 ho NO 009 h3 N0 h3 .001
flag NO NO N3 N0 h3 .01 NO N0 h0 m3 ,) - to .01

) pelst4 eave NO h0 N0 NO h0 h0 to 40 ho NO No NO .02
f. Urantve. W308 09 .04 .09 .14 .07 .19 .4 .3 1.7 .07 2 438 .001

vanadie . v205 .02 NO ho .04 h3 .08 40 #0 h0 no .7 .039 .02s
8 41 e !?6. pct /l 61 114 59 197 104 34 2 103 27 113 156 ft6 145

8adtve. Prettelen pct /L e/. f.6 4.1 f.5 4.6 3.4 4.1 1.4 1.8 3.5, 4.1 $.5
.................................................................................................. .... ................ ............
Anal tet reported la milli reet per liter eutet ehere noted.

ha . tW .inot detected. not reported.

The maderliaed data are seasidered at evtllers and are not included in
the 4altelallean.

%

b

.

t

L
l



F.
, *

'

.

r
. .

>-
.

i
:-
>

Fill hAMC - 55 Sevised . 01/06/86
....................................................................................................................................... .

$
J hater Ovality Data For 20 5and Agelfer
- Stabilliation . Nell 55

Care LabCate 5mpled m.-~~.~.~~..-~~~--..-~~.-~~~~~.~~...~ ~ ~ ..

Jan . Feb. mar. Apr. May June J ty Avt. Sept. Oct. hov . Dec . Average LLO
j ... .....................................................................................................................................

[ Temperature. C. Fleid 19.1 18.7 18.5 18.3 18.5 18.6 19.2 18.5 18.3 17.8 17.4 17.3 18.35

.) pm, Units. Field 6.15 6.45 6.4 6.35 6.2 6.79 6.6 6.64 6.4 6.71 6.68 6.68 6.5
pm, valts. L ab at 25 C 7.2 6.9 7.7 6.6 7.5 7.6 7.3 7.1 7.1 7.2 8 7.8 7.33
Conductietty.veos. Fleid. Aelent 280 420 58 7 489 677 315 422 472 a97 435 468 433 463
Conductielty.uaeios. L at, at 25 C 302 405 562 684 833- 477 505 48 3 489 511 504 506 522

105. C aporation at 180 C 182 328 444 598 702 378 M4 368 334 388 M6 400 404

Sadl a 58 75 102 130 139 94 95 101 102 100 104 100 100 I
Potasst e 2 2 3 2 2 2 3 3 2 2.3 1

s

Calet e 8 22 33 46 63 20 20 22 23 27 22 22 27 1'

| Pa9aestue no 1 4 7 3 3 4 3 4 3.6 1

5.1f ate 82 168 244 376 408 138 135 136 147 158 132 1 32 188
.

Chierlac 10 8 8 6 to 8 6 4 6 4 10 7 7i

) Crbonate 0 0 0 0 0 - 0 0 0 0 0 0
* Sicartoaate 54 61 73 98 146 171 171 159 159 183 128
A hydrostde 0 0 0 0 0 0 0 0 0

letal Milltequivalent Major Cattons 2.97 4.49 8.36 9.82 5.44 5.88 6.1 5.95 5.83

'

Total Militequivalent Major Antons 2.88 4.72 9.19 10. M 5.37 6.03 6.01 5.64 5.94*

A3 salute Valve. Charged. Salance 1.59 2.47 4.73 2.77 0.58 1.25 .79 2.68 .99
Ameals as h N3 .13 .1 N0 NO h0 h0 NO 10 h0 .I

hitrate as h NO 20 20 .I h0 h0 NO N0 ND h3 .1
Fl orlde .19 .16 .07 20 .17 .14 ho .11 .14 .11 .01
Total Alkallatty as CACO 3 44 50 55 60 80 115 12 0 140 140 130 130 150 101

Total hardness as CACO 3 20 59 132 186 63 10 84 67 il 84

Bar on NO NO NO N0 h0 40 h0 h0 NO h3 .I
alveleve N0 NO ho ho 40 h0 N0 NO NO WD ,{

Arseelc .057 .031 .017 .016 .021 .01 .024 .026 .023 .027 .026 .031 .02 6 .004
Bart e .02 .03 .08 .11 .06 h3 .04 .03 .04 .046 .01
Caselve 02 N0 No ho ND ho NO NO C h3 .01
Chret e ho NO N0 NO ND h0 NO NO NO ND .05

i Coper h0 h3 NO NO ho no h0 N0 NO WO .01
Ires 47 2.4 5 8.1 13 2.5 1.3 1.1 .98 .96 .83 .84 3.12 .03

, Lead h0 NO N0 ho ho no h0 NO C h3 .05
1 Panc.anese .11 .M .57 .87 1.4 41 .38 . 39 .39 . 38 . 34 . 34 .497 .01

hercary no NO NO ho ho ho ho N0 N0 40 .0004
htchel h0 NO NO NO NO NO N0 NO N0 h3 .04

*
Selentos .007 NO NO NO NO NO NO NO NO h0 NO W h3 .001
Jtac no no N0 h0 N0 NO N0 ho ho h3 .01q *y Patybdence h3 .02 NO ND h3 NO NO N0 NO ho .02
Ursales. U308 .013 . 02 4 . 02 5 .027 .07 .09 .fe 6 .075 .075 .13 .094 .09 .067 .001
fasadtve. V205 h3 .03 .02 .02 NO NO N0 NO N0 h0 ND .02 h3 .02
Badtve 226, pC1/1 54 20 206 205 379 10 3 126 99 117 til 150 61 141

; Radtve. Precision pC1/l. */. 1.2 1 6.2 6.1 3.1 3.6 3 4 4.1 3.8 2.6
- ..........................................................................................................................................

g Analyses reported in allligrams per liter escept where noted.
a0 . not detected, h3 . not reported.

Tw maderlined data are considered as outilers and are not included ing
J the calculations.
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Fitt HAM [ -. 57 Revised 01/06i46
.......................................................................................................... ..................... .......

Water Ovality Cata f or 20 5and Aqvtfer
g 5tabilizatloa . Well 15

|" Date Sepled Core Lab . - - . - ~ . ~ . - - ~ ~ . ~ . . - - - - ~ ~ ~ ~ . - - ~ . . ~ . . . . . - - - ~~ ~ . ~ . .

Jan. F eb . Mar. Apr. May J.re July Aug. Sept. Oct, h ov . Dec . Avers LLO................................................................................................................................teTemperature. C. F teld ........
19.8 19.4 19.8 19.2 20 20.1 19.6 19.3 19.2 18.7 18.7 19.44

.

pn, Units. Field 6.85 6.45 6.15 6.45 5.8 6.22 6.26 6.29 5.99 6.31 6. X 6.45 6.3pH, Units, tab at 25 C 6.9 7.1 7.3 7.8 6.9 7.6 7.1 6.9 6.8 6.8 7.3 7.1 7.11Conductivity Wes. Field- A.-6 tent 176 34 6 433 a95 485 317 339 369 153 357 381 352 367Condoctivity.wes. L ab at 25 C 279 330 410 498 54 3 377 3B6 372 382 405 399 38 3 397| 705 teaporation at 180 C 172 246 312 39 0 472 254 272 272 278 276 286 310 291
-

g Sodive 57 66 80 93 98 66 67 69 72 70 74 70 73.5 1i Potassive 1 2 2 1 1 1 1 1 1 1 1Calclue 3 1 15 24 33 15 16 17 19 21 19 '19 17 1

*

Magnestve hD 9 2 3 2 3 3 2 2 3.3 1Svitate 96 142 182 244 266 144 147 150 157 160 140 138 164Chlortse 4 8 8 8 10 10 6 8 8 7 14 10 8.4Cartoaste 0 0 0 0 0 0 0 0 0 0 08 tc artionate 30 27 34 39 49 55 61 55 61 61 47i Hydroitee 0 0 0 0 0 0 0 0 0'

Total Milltecutvalent Major Cat tons 2.66 3.71 5.46 6.03 3.90 4.35 4. 37 4.% 4.18Total Millte4vivalent Major Aalons 2.6 3.62 5.87 6.45 4.03 4.49 4.43 4.31 4.15j Absolute value. Charged. Salance 1.13 1.24 3.66 3.38 1.58 1.58 71 . 58 . 36Amnoals as b h3 C h3 C ND ND C kD C ND .]httrate as a h3 ND kD C ND nD hD C C' tD .1Tivorlde .14 .13 .09 4 .15 .16 .04 .12 .17 .12 .01Total Alkalletty as CACO 3. 25 5? 26 28 3? 50 4" 45 50 45 50 50 41Total NFeness as CACO 3 100 Cl 68 87 48 60 65 56 SC 69Sor on ND h3 .1 . 12 ND h3 C C C C .1Alven nus kD .I hD WD C ND C C C m3 .1Arsentt .019 .02 .02 .rel4 *
j|>lf.- .Jil .015 .014 .012 .012 .015 .015 .016 .0048 8arive .03 .02 M .r .04 0 .0% .04 .04 .04 .01C asalve hD C * mD C ND ND ho ND C #D .01Chroulum ND C C N.i hD WD ND ND ND kD .05Ccsper ND ND .03 hD hD kD C C kD C ,0}Iron .B .74 1.2 2.6 3.1 2.8 2.7 2.9 2.9 3.2 2.9 2.8 2. 35 .03tead ND C hD C ND ND e0 h3 ND ND .05

4

4 Manganese .12 .1 .14 .28 . 38 .35 . 32 .35 .37 . 38 . 39 .39 .3 .01
.

, Mer ary NO ND ND ND . HD kD C C C hD .00041 alchel O C ND C ND ND C C C kD .04'

5eleelve C, ND ND ND C C 4D ND C ND C C ND .001h,
*

2tec .01 ND .07 C ND ko O C C C .01' * Molybdence ND hD hD ND ND hD C ND W3 m3 .02- 6 Urantua,U338 .007 .015 .016 .034 .028 .02 .029 .028 . 028 .036 .044 .04 .027 .001V ansolve.1205 .05 .02 .04 .02 hD h3 ND .03 hD ,02 $ hD C h3 ,Q2
| Radtwa 226, pct /l 55 52 178 168 136 l{0 155 131 160 90 179 154 1 32- Radtve. Precision pct /1. +/. 1.2 3 5.7 3.5 3.3 4 3.4. 5 2.4 4.2 4.1....................... ...................................................................................................................Analyses reported in stillgrams per Itter estept where noted.

C . not detected, at . not reported.

Yte underlined data are considered as cuttlers and are not inc1vded in
the calculattons,
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tItg het .. 59 sevised . 01/06/86
.................. ..............= =............................................................................................

: Water Quality Cata for 20 5and Aquifer
P 5tabilization Well 95

Cate Sampled Cor e L ab ..~.~....~.- ~......- -.~...~.. ~..--~ ~....~.~....~....- -...-~ ~ ~ ~ . . .

Jan, f eb . Mar. Apr. May June July Aug. Sept. Oct. h ow . Dec. Aver age 110
.................=-- ...................................................................................................................
Temperature. C. Field 16.7 18.9 19.4 19 19.9 20 19.7 19.3 19 18.2 17.5 17.2 14.73pM, Units,flend 6.15 6 6.35 6.2 5.5 6.58 6.54 6.54 6. E 6.54 6.64 6.67 6.35pH. Units. Le at 25 C 7.4 7.1 7.5 8.3 8.2 8 7.3 7.3 7.2 7.1 7.6 7.7 7.56

- Conductivity.unmos. Fleid-Ambient 223 249 275 282 39 3 32 469 513 504 4 34 445 410 380Conductivity.w*os. Le at 25 C 246 250 265 331 J85 507 550 52 7 473 495 459 444 411TD5 Evaporation at 180 C 176 192 198 760 328 410 390 397 360 F8 34 5 370 315
Sodiue 50 53 53 60 65 74 75 73 71 65 68 58 - 64 1

1 Pot assive 5 1 1 1 1 1 1 1 I 1.4 1
: Calclue 6 9 10 22 31 46 51 53 52 47 48 48 35 1

*

'
Magnesive 0 0 1 2 4 4 5 4 4 2.7 1
Sulf ate 62 78 83 108 132 175 175 188 173 153 154 146 136

x Chlorlde 10 8 6 8 8 8 6 4 6 4 10 9 7.3
J Carbonate 0 0 2 0 0 0 0 0 0 0 .2
: sic arbonat e 63 63 76 105 146 146 134 1 34 134 122 !!!
K Mydromide 0 0 0 0 0 0 0 0 0
4 Total Milllequivalent Major Cattons 2.6 2.79 3.8 4.56 6.16 6.04 5.61 5.71 5.27Total Milllequivalent Major Antons 2.6 2.88 3.8 4.69 6.2 5.97 5.49 5.68 5.29
j Absolute value. Char 9ed. Balance 0 1.67 0 1 . 39 .3 .6 1.05 .?? .18
r Amnonie as b W NO ND ND h3 hD h3 h3 k3 ND .1
F httrate as k C ND NO N3 h3 _ hD h3 h0 N0 ND ,1

Fluoride .17 .26 .15 .17 .24 .25 .09 .22 .26 .2 .01Total Alkallnity as CACO 3 52 52 64 66 86 110 120 120 110 !!0 110 100 92
N. . Total Hardness as CACO 3 15 23 59 86 144 146 138 136 136 98
P B ar on W c h0 e WD N0 ho .1 N3 e .1

| Alvainen .2 h3 h0 h0 hD h0 W N3 NO ND .1
. Arsenic .032 008 .008 .006 .004 h3 h3 ND ND .004 h0 N3 .005 .004

-

'

B arium .03 m .02 0 .07 h3 .05 .06 .06 .03 .01,
1 C adelve N3 WD ND WD C ND 10 W NO ho .01?

. Chroulue @ m3 NO NO h0 NO W h3 C ho .05
. C eper .01 h0 h0 k3 N3 ho C h3 40 ho .01

tron .24 .22 .22 .21 .% 44 .37 .32 .27 .28 .28 .25 .29 .03
tead h3 C ND N3 ND h0 ho O C no .05

, Meganese .06 .11 .14 .17 .33 .54 .58 .63 .59 .61 .61 .65 .4 .01^t. Mercury G hD . h0 h3 k3 PO ND h3 hD h3 .0004hicket 40 hD ND W hD AD N3 ND hD ho .04
5elentue h3 ND N0 h0 ho O h0 h3 ND ND N3 hD ND .001y#
2 tac .03 C N3 ho .01 N3 ND NO hQ ND .01

h Molyttdenue C .02 NO C hD ND N3 h3 hD ND .02
Uranlue. U308 .012 . 049 .054 .13 .07 .05 .082 .051 .05 .056 .1 .09 .066 .001

!. Veadium. v205 .36 .11 .13 .09 .05 .03 .03 .02 h3 .023 h3 h3 .054 .02E Radise 226. pCl/l 27 14 22 31 41 45 69 56 48 61 52 59 44Radlue, Precillon pCl/1. +/. I 1.2 2.5 2.1 2.1 2.7 2.5 3 2.5 2.3 2.5
3 ............................................................................................................................................

Analyses reported in el111 grams per liter enept where noted.
i @ . not detected. h6 . not reported.

Tw underlined data are considered as catllers and are not included in
the calculations.
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Fitt h4PE .. 313 8evised . 01/06/06
..........................................................................................................................................

Water Quality Data For 20 5and Agulf er
Stabiltratics . Well 135

Cor e t asCate Sampled - . . . . - ~ . ..............................................................................

Jan. Feb. M ar . Apr. May June July Aug. Sept. Oct. h ow . Dec. Average it0
...- __ ..................................................................................................................

Temperature. C. Fleid 17.1 20.3 19.4 19.8 19.7 20.6 20.8 20.2 19 .7 19.4 18.6 18.1 19.48
pr. Units. Fleid 6.5 6.7 6.75 6.75 5.5 6.2 6.11 6.23 2.92 6.24 6.26 6.26 6.29
pN Units. tab at 25 C 6.9 6.9 7.4 7.8 7.2 7.6 7.2 6.8 6.8 6.9 7.4 7.6 7.21
Conductivity.umos. Fleid. Aretent 283 327 34 0 328 331 '311 411 398 341 341 358 365 345
Cceductivity,vahos. L ab at 25 C 301 32 6 32 5 356 435 38 3 413 39 0 366 370 373 359 366
105. Ivaporation at 180 C 209 242 242 270 270 292 280 282 266 248 268 278 262
sadlue 64 67 70 77 74 78 80 79 75 74 78 - 80 75 1

Pot asslue 0 1 2 1 1 1 1 0 1 .99 1

Calclue 4 7 8 9 9 9 to 11 Il 11 12 20 10 1

Magneslue 0 0 1 1 1 1 1 1 2 .89 I
Sulfate 108 132 141 154 147 152 160 174 148 136 14 6 146 145
Chlorlee 12 4 8 8 10 8 8 8 6 4 8 7 7.6
C rbonate 0 0 0 0 0 0 0 0 0 0 0
8 tc arboaate 17 20 29 39 37 37 37 49 39 94 40
Nydroalde 0 0 0 0 0 '0 0 0 0
Total Millietulvalent Pajor Cattons 2.98 3.29 3.9) 3. 78 4.09 3.92 3.88 4.07 4.67 -
Total Milllequivalent Major Antons 2.87 3.19 3.91 3.98 4.17 3.85 3.75 3.1 4.84
Absolute Valve. Charged. Balance 1.95 1.61 0 2.62 .97 .83 1.71 2.16 1.82
Anraonta as a hD NO ND h3 ND ND kQ ND hD h3 .1
Nitrate as N 2 N3 ND h3 hD kQ N3 h3 ND .22 .1
Fluoride .14 .15 .33 .12 .16 .13 .04 .22 .16 .14 .01
Total Alkalinity as CACO 3 14 16 18 24 32 33.3 30 30 30 40 32 80 32

Total Wardness as CACO 3 10 18 26 27 29 32 32 34 58 30

toren C C h3 h3 N3 ND h3 k3 m h3 .1
Aluminue ND N3 ND hD hD N3 NO N3 k0 R3 .)
Arsenic .036 .039 .038 .03 .031 .023 .024 .02 3 022 .029 .025 .023 .029 .004
S ar lue C .01 .08 h3 .04 h3 .034 RD 04 .023 .01
C adelue @ NO N3 hD N3 nD kD ND no h3 .01
C hr ailue C ND ND hD ND hD N3 NO N0 h3 .05
Ccoper W hD .04 N3 W3 NO C N0 40 h3 .01
Iron .37 .63 .52 . 51 42 46 .67 .95 .99 1.3 1.3 1.4 .79 .03
tead h3 ND No hD ND N3 h3 @ h3 hD .05
Manganese .01 .04 .04 .06 .06 .08 .12 .15 .16 .2 .22 .25 .12 .01

! Mercury ND N3 ND NO ND ND .h3 NO ND ND .0004
Nickel @ NO N3 NO h3 ND h3 C C N3 .04
5elentus C ND C C W ND ND ND C ND h3 @ h0 .001
Zlac .02 .01 hD h3 h3 hD N3 NO WD NO .01

.
Molybdenue C W @ h3 h0 h3 N3 N3 hD ND .02

| Ursalue. U308 .018 .025 .027 .042 .045 .055 .34 .08 .08 .094 .38 .14 .077 .001
vanatius, v205 .17 .02 .14 .08 .08 .06 .06 .04 .052 .052 kD .04 .066 .02r

) Radium 226, pCl/l 8.6 6.3 54 66 71 88 117 90 118 159 !!D 192 90
Radlue, Precislen pCl/1. */. .5 .5 3.6 2.7 2.2 3.5 2.8 4 4 3.3 4.6i

.._ .......................... ................................................. ................................................
Analyses reported la milligrees per liter escept where noted.
e . not detected. ht . not reported.

The underlined data are considered as evtllers and are not included in
the calculations.
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fitt hart .. 516 levised . 01/06/86
........................ .......................................................................................................

Water coality Osta For 20 5and Aquif er
Stattitratica - Well 165

*

Core t ab ........................................................................ ....Oate 5epled ...........

Jan. Feb. M ar . Apr. May June July Aug. Se p t ,. Oct. Nov. Dec. A.erate (to
..........................................................................................................................................

Trperature. C. Field 18.1 18.2 18 17.7 18.4 19.1 18.6 17.9 17.8 17 16.2 16.5 17.83
pn. Units, f teld 6.05 6.25 6.05 6.25 5.5 6.33 6.48 6.55 6.08 6.51 6.54 6.52 6.26
pN Units, tab at 25 C 6.8 6.7 6.8 6.7 6.2 7.5 7.1 7.1 6.9 6.9 7.2 7.3 6.93
Conductivity.ueos. Fleid Arraient 2 52 398 491 430 38 0 191 23D 261 274 240 261 268 306
Condectivity.uahos, t ab at 25 C 259 394 488 520 426 220 269 288 259 285 278 274 330
105. Evaporation at 180 C 186 3C4 398 410 338 188 182 206 206 186 196 230 253
Scalue 56 80 90 103 65 37 46 48 51 48 54 52 61 1
Potassive 0 1 3 1 1 1 1 1 1 1 1

Calc e ve 3 10 18 22 24 12 13 14 14 12 13 17 14 I
m yest.. 0 1 3 4 2 2 2 2 3 2 1a

Self ate 94 ~ 175 240 280 202 88 73 90 84 69 80 98 131
Chlorlee 4 8 8 8. 10 6 6 6 6 4 9 8 6.9
Cybonat e 0 0 0 0 0 0 0 0 0 0 0
8 tc arbonate 29 24 7 5 76 67 73 73 79 73 51
Mydroalde 0 0 0 0 0 0 0 0 0
Total niillequivalent Major Cattons 2.59 4.09 5.91 4.2 2.84 3.11 2.88 3.19 3. 38
Total Milllequivalent Major Antons 2.55 4.26 6.16 4.57 2.94 3.11 2.75 .3.21 3.46,

-

Absolute value. Charged. Salance .7 2.04 2.07 2.2 1.71 .1 2 . 34 .4 1.1512
Amonta as N hD ND c ND ND ND .11 hD ND ND .1 -I' attrate as a hD C . 34 C ND ND C 46 hD hD .1
Fluoride .13 .14 .07 h3 .13 .13 ND .11 .15 .1 .01
Total Alkallatty as CACO 3 24 20 10 6 4 26 125 55 60 60 65 60 43
Total Mardness as CACO 3 8 29 68 76 41 43 38 41 - 55 44
8 aron .I hD G k0 hD W c 2 N3 ND .1
Alveinse O C hD ND .11 ND C C h3 ND .1
Arsenic .04 .038 .056 047 .029 .036 .056 .056 .049 .057 .052 .057 .048 .004I t ar tse .02 ND 04 .07 .02 20 .023 .03 .03 .026 .01
Cadelve .03 ND hD ND hD ND ND MD C kD .01
Chr ostum W ND hD C h3 ND k0 ND ND ND ,05

i Capper NO C h3 ND ND h3 ND G ND h3 .01 -
Iron 48 ND 7.8 9,8 13 5.2 3.4 4.1 4 4.5 4 3.9 5.47 .03

k tead hD ND ND hD ND hD hD ND C ND ,0$
f Manganese .07 ND .6 .74 .78 . 36 .25 .31 .29 .28 .27 .27 .38 .01i Mercury ND ND NO C ND hD kD ND ND C .0004'

hickel hD ND C ND MD ND ND ND ND ND .04
.i Selent se .013 ND hD h3 ND C ND ND 0 ND G W ND .001
J Itac .05 ND .02 C hD C ND @ hD ND .01
.i Molybdenue ND C ND ND ND C h3 ND ND ND .02
1 Uranium. U308 .01 .035 .038 .056 .032 .011 .018 .011 .01 .018 .02 .02 .023 .001-

: Vasadive, v205 .23 ND .2 .11 hD .03 ND .02 0 .023 ND C .041 .02
,4 8adtve 226, pCl/l 26 48 248 2 59 261 102 66 85 91 135 142 104 131'3 ladive. Precision pCl/1, +/. .8 2.9 7 5.1 3.1 2.6 3 4 3.7 3.7 3.4

............................................................................................................................................
i Analyses reported la ellitgrams per liter encept where noted.
I < to . not detected. hl . not reported. "

Tre vaderinned data are considered as outilers and are not included in
the calculations,

'
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fit! R4MC .. 517 8eelsed . 01/06/86
................................... ......................................................................................... ......

Water Quality Data f or 20 5and A alfer4
Stattitratloa . bell 175

f)atg $3.ipled Care lab m. m m. m . . m m. . m . m . m m . . m . .m m . .. m .. .m m . m . . . mm....m.

Jan. Feb. Mar. Apr. May June July Aut. Sept. Oct. h ov . Dec. Aver age LLO
p .... .... .................... = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = - .................

Teneerature. C. Fleid 19.9 19.3 19.6 19.4 20.4 20.6 21.2 20.4 19.6 19.6 19 18.6 19.8
*

; . pH. Units. Field 5.9 6.1 6.25 6.. I 5.5 5.81 6.02 5.95 5.61 6.05 6.09 6.11 6.01pH. Datts. L ab at 25 C 6.8 7.3 7.3 7.8 7.6 7.5 6.7 6.6 6.3 6.5 7 7.3 7.06Conductivity.ureos. Field-A-blent 210 234 266 29 7 358 34 8 392 404 39 0 361 38 9 350 331Conductivity.ortos. L ab at 25 C 215 233 252 332 360 458 438 419 38 0 413 411. 390 3 56
i 105. Evaporation at 180 C 128 176 208 2 52 302 346 320 311 302 302 314 330 274
i Sodium 44 49 53 63 74 80 60 54 50 44 44 40 55 's
! Pot asslue 0 1 1 2 1 1 1 I O .9 1
| C alclue 3 5 6 7 12 15 31 34 39 49 43 43 24 1' Magnesius 0 0 0 1 4 5 7 6 6 3.2 1
j Sulf ate 70 90 102 132 152 216 166 172 171 206 164 156 150

Chloride 6 10 5 8 10 4 6 4 4 4 10 4 6.3
Carbonate 0 0 0 0 0 0 0 0 0 0 0ticartonate 24 27 22 37 55 49 49 49 43 61 42
hydroside 0 0 0 0 0 0 0 0 0

) Total Millle4ulvalent Major Cattons 2.06 2.41 3.!? 3.95 4.52 4.56 4.96 4.58 4. 3B
i Total Militetuivalent Major Antons 2.02 2.59 3. 34 4.05 4.52 4.47 5.2 4.4 4.36

Absolute value. Charged. Balance 1.08 3.57 3.41 1.24 0 .94 2. 37 2.01 .24
-

'- Amonta as N hD C ND hD h3 .4 hD NO W NO .1i httrate as N O m3 . 35 .12 ND ND h3 hD 2 .05 .1F luoride .18 .16 .12 .!! .21 .22 .07 .19 .25 .17 .01.

Total Alkalletty as CACO 3 20 22 26 18 30 20 45 40 40 40 35 50 32
,

focal Mardness as CACO 3 8 13 18 34 94 118 151 132 1 32 78
i

f Scron W h3 hD C h3 N3 C NO .1 N3 .)
Atualaus .2 hD hD ho ND .12 h3 .1 N3 h0 .1I Arsenic .008 .012 .006 .005 .005 .006 h3 .007 h3 ND .004 C h3 .004'

8 arles .01 ND .01 h3 .12 hD .11 .1 .1 .05 .01
Cadmise h3 h3 h3 h3 ND N3 ND C NO N3 .01Chryalue hD ND N3 kD ND hD NO C ND k0 .05Cwper C N3 hD h3 ND h3 C NO ND NO .01

4 Iran .5 .78 ..1 .2 .16 .2 .99 1 .95 .98 .87 .82 .63 .03
*o Lead h3 ND ND h3 N3 hD h3 NO N3 h3 .05

Man 54nese .02 .02 .02 .03 .04 .17 .44 ' 48 .54 .59 .61 .63 .3 .01Mercury G ND h0 ND ND MD h3 NO ND ND .0004
Nick el NO hD ND h3 WD N3 m hD h3 h3 .045elentue .012 hD WD h3 NO NO ND hD N0 h3 ND N3 NO .001
Zlac .02 ND C .01 NO N3 h3 h3 .01 N3 .01Molybdenue hD N3 . ND N3 NO ND ND hD - h3 h0 .02Uranjue. U308 .019 .095 .08 5 .11 .087 .012 .27 .21 .22 .2 .24 .19 .14 .001
vanaalue. v205 h3 .1 .02 .06 .09 .04 .07 .11 .09 .095 .09 .08 .077 - .02Radium 226, pC1/1 38 29 36 30 41 160 332 305 382 424 429 342 2128adium. Preclslon pCl/l. +/- 1 1.7 2.5 2.1 3.8 5.9 5.2 7.2 6.5 6.4 6.1
............................................................................................................................................

4 Analyses reported in ellligrees per liter except .here noted. *

W . not detected. h4 . rot reportei.

The underlined data are considered as outilers and are not included la
the calculations.
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FILC NAMC -. $19 8evised . 01/06/86
.........................z .................-

- - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Water Quality Ca a Fce 20 5and Aculfer
Stabilisattor. . ml 195

Cate 5anpled
Cor e L ab . . . . - - . . . . - ~ . . . ~ . . ~ . . . - - . . . . . . . - . . . . . . - - . ~ . . . . . . - - . ~ . . . ~ . . ~ . .-...~.-

Jan. Feb. M ar . Apr . May June Juli Av9 Sept. Oct. hov. Dec. Avers LLO..........................................................................................................te.................-
.........Temperature. C. Field 19.8 19.8 19.2 19.1 20.2 19.8 20.3 19.8 19.6 19.2 19.1 18.8 19.56pM. Units. F leid 6.15 6.25 6.65 6.75 6 6.64 6.44 6.48 6.27 6.61 6.66 6.66 6.46pM, Units. L ab at 25 C 7.2 7.1 7.4 8.2 7.5 7.8 7.2 2 7 7.2 7.6 7.8 7.42Conduc t i v i t y.urtos . F ie ld. A:Clent 310 36 9 339 39 2 403 335 38 4 423 405 396 420 375 379~ Conductivity.uneos. Lab at 25 C 316 355 34 9 3!$ 39 5 408 437 440 393 456 432 410 398105. Cvaporation at 183 C 191 250 276 278 280 316 298 310 308 302 308 305 285Sadlue 66 68 64 73 70 73 70 73 77 72 19 66 71 1Pot atslue 1 1 2 1 1 1 1 1 0 1 1Calclue 7 15 18 ?! 22 23 27 30 32 32 33 31 24 laMagnesive 0 >0 1 1 1 2 3 2 2 1.3 1. Sulf ate 113 144 138 152 147 148 150 166 204 146 146 122 148

c

Chloride 6 8 8 8 8 8 6 4 6 4 8 3 6.4Carbonate 0 0 0 0 0 0 0 0 0 0 0licarbonate 44 44 $9 61 85 85 43 122 116 !!6 78Mydrontde 0 0 0 0 0 0 0 0 0Total Milllequlvalent Major Cattons 2.86 3.74 4.36 4.25 4.51 5.14 5 5.27 4.58Total Milllequivalent Major Antons 2.86 3.95 4.36 28 4.68 5.12 5.15 5.16 4.52Absolute Value. Charged. Salance 0 2.76 0 .39 1.91 .18 1.47 1.04 .63Amonta as N h3 - C C h3 N0 h3 .14 h3 40 W3 .Ihttrate as N ND h3 . 38 N3 hD NO ND NO C .hD .1F luoride .16- .16 .13 .12 .14 .14 N3 .12 .16 .13 .01fetal Alkalinity as Ce:03 36 56 40 48 50 70 70 70 35 100 95 95 64Total Hardness as CACO 3 18 38 56 59 ?? 88 92 91 86 678er on h3 0 .I hD c m3 ho h3 NO . h3 .1Alumlaue .1 hD C h3 h3 N3 .11 h3 W NO .1Arsealc . 02 5 .023 .013 .021 .018 .014 .014 .014 .01 .005 .008 .006 .014 .004.s

lar ten .01 .02 .02 h3 .05 k3 .063 .06 .06 .031 .01
'

Cadalue .02 ND hD C ND ND hD h0 ND hD .01Chr omtus C hD N3 ' hD h3 k3 C ho NO N3 .05tapper e O h3 N3 NO h3 h3 N3 c ND .01
. Iron .44 .9 1.1 1.2 1.6 2.2 2.3 2.4 2.3 ' 2. 4 2.3 2.2 1.78 .03cod ND 40 hD h0 ND hQ N3 ND W NO .05Mang .se .!? .27 . 31 .36 39 .$ .57 .58 .62 .65 .63 .59 .47 .01Mercury h3 ND N3 h3 ho hD N3 ND ' C hD .0004hlchel h3 h3 hD NO NQ h3 NO N3 40 2D .04Selenlee k3 h3 C ND hD ND W NO N3 O C NO ND .001Itac C ND hD hD ND NO N3 O O ND .01Molybdenne hD ND N3 h3 hD ND N3 ' W k0 h3 .02Urealue. U308 .15 .03 .02 .023 .065 .13 . 12 .19 46 .5 .54 .4 .219 .001vanadium. V205 kD .03 ho .03 ho h0 h3 e c h3 ho ND N0 .02
"

aadium 226. pCl/l 33 35 72 67 91 89 115 108 122 137 149 103 938adive, Precision pC1/3. +/. 1.1 2.9 3.6 3 2.9 3.5 3.1 4.1 3.7 3.8 3.4............................................................................................................................................
- Analyses reported la ellligran per liter escept where noted.

W - not detected. h4 . not reported,

he underlined data are' considered as twtllers and are not included in
the calculations.
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- Fit ( hAl( 520 Revised . 01/06/86
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , . . . . . , , , , , _ , _ _ , _ , , _ , , _ , _ , _ , _

,_

vatee Ovality Data f or 20 5and Aquifer
Stabillsation . Well 205

t Oate 5mpled Core Lab- ..~.~. ~ ~ . . . . ~ . ~ ~ ~ . - - - - . . . . . . . . . . . . . . . . . - ~ . . . ~ . . . - ~ . . . . - . . . . . . . .
Jan. Feb. M ar . Apr. May June July Aug. Sept. Oct. how. Dec . Avera9e LLD

,

i
' ................................................................................................. ................................. .....

Temperature. C. F leid 16.7 17.9 17.8 17.9 18.4 18.5 18.8 18.2 17.9 17 16.9 16.5 17.71pH, Units. Field 6.4 6.55 6.4 6.4 6.2 7.12 6.9 6.96 6.69 7.04 6.99 7.1 6.73
pN, Units. Lab at 25 C - 7.4 7.6 7.8 8.4 7.9 8.3 7.8 8 7.9 7.8 8 7.8 7.8%Conduc tivity.ueos. F leid. Arelent 261 34 1 311 341 29 9 260 28 5 317 323 279 309 306 303

9 Conductivity.veos. L ab at 25 C 286 337 330 352 34 5 32 1 336 352 376 328 328 322 3 33
1 105. Evaporation at 180 C 204 258 280 272 262 2 38 224 249 234 218 234 250 244

Sodive 47 47 45 50 48 51 52 53 57 55 57 56 52 1
Pot asslum 1 I 2 1 1 1 2 1 1 1.2 1
Calclue 22 35 37 37 29 25 26 28 26 22 24 '23 21 1I Magnestua 1 1 1 2 2 2 2 2 2 1.7 1[ 5 elf ate 81 111 103 106 96 70 65 70 79 68 72 74 83 c.

*

Chloride 6 8 6 8 8 6 4 4 5 4 8 3 5.6
c

Carbonate 0 0 5 0 0 0 0 0 0 0 .5
Sic art >onat e 85 107 100 98 140 146 134 128 122 134 Ill
Nydroalde 0 0 0 0. 0 0 0 0 CTotal Milllequivalent Major Cattons 2.03 4.05 4.16 3.73 3.76 3.97 3.71 3.87 3.77

L Total Milllequivalent Major Antons 2.03 4.29 4.74 3.83 3.76 3.98 3.63 3.72 3.82
[- Ansolute value. Charged. Balance 0 2.82 .95 1.38 0 .19 1.08 1.89 .63

Assoala as N hD ND hD k0 hD MD .!? hD N3 C .]'
Nitrate as N ho ND .35 .18 N0 hD ND h3 ND .06 .1'

F luorIde .16 .16 .17 .21 .13 . . 32 .14 .29 .39 .22 .01Tetal Alaallatty as CACO 3 70 88 92 93 80 100 115 120 110 105 100 110 98 +
Total Nardness as CACO 3 59 99 95 81 73 73 63 68 66 75
Screa .1 ND e No ND h3 N3 h3 ND hD .]Alvelnve NO .I N3 N3 ND h3 N3 - . h3 C C ,3
Arsenic .033 NO N3 kD .006 hD .004 .01 .005 .005 h3 ND .005 .004"
B arlee .04 .03 .03 h3 .04 h3 .032 .03 .03 .026 .01Cadelse .03 ND C h3 ND N3 h0 h3 NO C .01

i Chroelve ND E h3 h3 ND hD ND ND ND N3 .05C eper h3 ND - N3 C N3 ND ND @ .02 h3 .01fros . 39 .Gl . 04 .07 .05 .04 .04 .03 h3 .04 6 h3 .04 .069 .03tead ND 2 N3 .06 .03 N3 h3 N3 NO W3 .0$Panganese .14 .17 .17 .1 . 12 .14 .15 .16 .12 .14 .15 .15 .142 .01Mercury NO NO kD W ND hD ND N3 ND h3 0004Nickel ND NO ND ND kD ND ND ND ND h3 .045elenium h3 ND ND e h3 C NO NO ND NO G ND C .001h Zlac .07 ND ND C ND . NO No e N3 m3 .01
F Molybdenum ND ND ND h3 ND hD h0 h3 O R3 .02' Ura lue. U308 .13 .115 .088 .11 .097 .235 .135 .095 .2 .23 . 34 .3 .173 .001! n

Vanailva. Y205 .05 . 04 .04 .03 ND @ .02 .02 #D ho c- ND C .028adles 226..pCl/l 30 16 32 10 26 23 22 20 23 25 95 27 29

r-
medive. Precision pCl/1, +/. I 1.7 1.6 1.7 1.5 1.6 1.4 2 1.6 3.1 1.8............................................................................................................................................i Analyses reported la ellligrams per liter escept where noted.

1 NO . not detected. NR . not reported.
3 . The vederlined data are considered as outilers and are not lacluded in
t the calculations. *
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titt NAMC .. 526 Seelsed . 01/06/86
.................................. ......................................................................................................

Water ovality Cata For 20 5and Aquifer
Stabillsatica Well 265

Core t ab .............................+................................................Date $syled ...........

Jan. Feb. M ar . Apr. May June July Au9 Sept. Oct. h ow . Dec . Averste Lt0
............................................................................................................................................
Temperature. C. Fleid 17.5 18 18 18.1 18.8 18.7 19.3 18.3 18 17.3 16.8 16.4 17.93,

pM, Units. Fleid 5.95 6.35 6.6 6.8 6 6.66 6.72 6.68 6.42 6.71 6.81 6.78 6.54
) pM. Units, t ab at 25 C 7 7.4 7.4 8.2 7.7 8.3 7.4 7.1 7 7.2 7.7 7.8 7.52

- Conductivity.or*os. Field- Ambient 328 455 503 38 5 423 278 34* 34 4 34 4 29 6 319 338 363
Conductivity.veos, t ab at 25 C 331 442 490 463 417 39 4 358 38 3 34 3 358 34 7 348 390|

705, tvaporstlen at 180 C 246 336 34 0 342 34 6 256 236 244 264 232 244 258 279
Sadlue 69 89 97 91 82 12 il 72. 10 12 79 ?! 78 1

Pot as slue 1 1 2 1 1 I 2 1 1 1.2 I
C alclue 10 17 21 20 18 13 14 15 16 14 14 14 16 1
Magnes t ue 0 1 1 2 1 2 2 1 1 1.2 1
Sulf ate 122 192 212 198 160 114 92 102 86 84 12 78 128
Chloride 8 8 8 6 8 6 8 4 5 3 8 *7 6.6
C arboaste 0 0 0 0 0 0 0 0 0 0 0'
Bicarbonate 51 49 68 76 116 - 122 134 134 122 134 101
Mydroside 0 0 0 0 0 0 0 0 0
Total Milllequivalent Major Cattons 3.53 4.83 5.09 4.66 3.9 4.03 4.05 4.24 3.89
Total Mtillequivalent Major Antons 3.61 5.02 5.41 4.8 4.04 4.13 4.03 4.14 4.02
AbsoNte Value, Charged. Salance 1.1 1.91 3.05 1.53 1.78 1.15 .21 1.23 1.55g

Amont a as a h3 .1 ND C ND .12 h3 O NQ h3 .)i

[ hitrate as N C ND .41 hD ND E3 N3 C C h3 .1
Fluoride .14 .15 .14 .14 .28 .29 .09 .?? .36 .21 ' .01
Total Alkallntty as CACO 3 42 40 45 56 62 15 95 100 110 110 100 110 19

I' Total Hardness as CACO 3 25 47 54 53 39 48 43 39 39 43
i B aron h3 kD no n3 kD NO ND h3 N3 hD .1

Aluninus .2 .I h3 h3 @ ND W3 h3 ND h3 .1
Arsente .028 .02 .032 .02 .033 .024 .025 .029 .02 .027 .033 .03 .027 .004
8arIse .02 .03 .04 h3 .03 ho .026 .02 .03 .022 .01

! C adelse C h3 h3 N3 N0 hD C k0 NQ hD .01
Chroelve h3 ND N3 h3 ND ND NQ N3 NQ hD .05
Copper .16 RD ND C hD NO e h3 @ .02 .01

i' tron .4 1.4 2.2 2.1 1.8 1.3 1.4 1.5 1.2 1.2 1 .94 1. 37 .03
$ tead N3 nD hD .05 NO NO W NO O hD .05
| Meganese . 32 .5 .53 . 39 .44 .4 . 39 42 .39 . 39 .36 . 34 .41 .01
I Mercury ND N3 h3 N3 MD N3 NO NO W hD .0004

hickel N3 N3 h3 ND h0 hD ND ' C ND N3 .04
Selenium hD N3 O N3 2 .006 hD .004 .025 h3 .008 .009 . 004 .001

| Itac .02 kD k3 'N3 ND h3 N3 k3 NO ND .01
Molybdenue ND .02 N3 h3 h3 ND N3 WD h0 m3 .02

|1 Urantum. U308 .04 .08 5 .2 .034 .13 .15 .23 .65 1.2 1.3 1.4 1.2 .54 .001

[/
Vanadium, v205 .07 .02 ND .06 h3 h3 @ ND C .C21 RD ND .014 .02
andlue 226, pCl/l 13 44 157 108 104 74 97 101 89 53 25 113 82
8adive. Precision pCl/1. a/. 1. 1.2 4.5 3.2 2.6 3.2 3 4 2.3 1.6 3.5

c. ............................................................................................................................................" Analyses reported in milligrams per liter encept =here noted.
9 2 . not detected. h8 . not reportei.
I The underlined data are considered as cuttlers and are not included in
f the calculations,
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FIL[ HAP ( .. 527 8evised . 01/06/86
............................................................................................................................................

* llater Quality Data For 20 5and Assif er
Stahdittation liell 275

$ Oate 5egled Core t ab . - - - ~ ~ . . . ~ . - ~ ~ ~ . - - - . ~ . - - . - ~ ~ . . ~ . . . . . . . - ~ ~ ~ . - ~ ~ . . . .~ ~ ~ ~ ~ .

Jan. Feb. M ar . _ Apr. May June July Avg. Sept. Oct. how. Dec . A erate LLO,

, ........._ ..................................................................... .................. .........................
18.1 17.5 17.3 18.5 18.2 18.8 18.2 17.9 17.4 17 16.9 17.8i Tsuperature. C. F' eld -

; pn. Units. F ield 6.65 6.25 6.2 6.6 6.5 6.59 6.44 6.55 6.29 6.56 6.67 6.67 6.5
- pn. Units. L ab at 25 C 7.5 7.8 7.6 8.3 7.7 8.4 7.2 7.1 6.9 7.1 7 7.2 7.48

f Cond.ctivity.uancs. Fleid Aretent 191 377 416 Sit 446 374 468 497 492 415 440 413 420
Cosductielty.vemos. t ab at 25 C 270 361 448 542 505 545 543 493 461 491 475 470 467
105. Ceaporation at 180 C 206 282 39 0 39 6 426 410 414 392 414 354 370 382 370
Sodtve 54 68 77 89 83 79 8' 85 91 80 85 79 to 1
Pot asslue 1 I 1 1 I i 1 1 1 I 1
C41 clue 11 19 34 44 42 37 41 40 43 35 36 35 35 1
Magnesive 0 0 1 2 3 3 3 3 3 2 1

0' 5 tfate 86 142 176 216 196 171 172 160'= 168 !!9 148 140 1 58
Chlorlde 8 10 8 12 8 8 .6 4 6 5 10 8 7.8.

Carbonate 0 O !? O O 0 0 0 0 0 1.2
8 tc arbonate 61 70 85 !!0 152 159 159 183 146 146 127
Nyeroside . 0 0 0 0 0 0 0 0 0

ki fotal Mill 1 equivalent Major Cattons 2.93 4.14 6.18 5.9 6.11 6. 38 5.5 5.77 5.46
Total Millietvivalent Major Antons 3.02 4.48 6.62 6.11 6.24 6.27 5.62 5.75 5.53
Aosolute Value. Charged. Balaace 1.53 3.97 3.44 1.75 1.02 .83 1.07 .1 .7' Amonta as N NO .I h3 hD h3 C C NO C ND .)
httrate as h hD N3 .41 ND ND h3 C NO C h3 ,1
F luoride .17 .13 .09 N3 . .18 .18 NO .36 .22 .13 .01e

[ Total 416allatty as CaC03 50 62 75 90 90 115 12 5 1 30 133 150 120 120 105

{ Total Mardness as Ca 03 28 58 114 113 !!5 120 100 102 100 94
Baron NO h3 kD h3 h3 h3 NO N3 a0 h3 .1
Alvetaan .2 .1 .1 kD h3 N3 NO N3 h3 h3 .}
Arsenic .037 .022 .016 .03 .01 .004 .006 .012 .009 .007 .009, .006 .014 .004
8arlue .03 .02 .03 .05 .06 h3 .049 .04 .04 .04 .01,

Cadelve .02 h3 h3 0 h3 h3 ND ND h3 h3 .01
; Chr colun h3 C h0 h3 h3 ND kD C hD h0 .05

Cwper h3 ND .01 hD RD h3 ND C C C .01
I fron .33 .75 2.1 2.2 2.6 2.3 3.4 2.5 1.4 1.t .85 .71 1.7 .03
d tead hD N3 h0 ND hD hD h0 NO NO h3 .05
; l, Man 9anese .12 .14 .39 .53 .03 .63 .62 .61 .52 .54 49 48 43 .01
f Mercury hD ND h3 ND hD h3 C NO C h3 .0004

, hickel hD C N0 ND k0 h3 ND ND hD hD .04

H|
5elentua NO C ND C 43 43 C hD RD C ND no h3 .001

|'1
- Flac .01 O hD h3 h3 hD ND hD C h3 .01

Molybdenne h3 N3 k0 ND N3 ko C N3 C h3 .02
01- Uranive. U308 .037 .038 .029 .13 .027 .34 .046 .025 .32 .018 .014 .02 .087 .001
'

vanadise 1205 .1 .13 .05 N3 hD .02 .03 .02 .02 .02 hD C .033 .02,

.! sadive 226, pC1/1 33 39 95 150 130 186 180 85 159 192 179 156 1 32
8adive. Precision pCl/1. +/. 1.2 3 5.3 3.2 4.1 4.3 2.8 5 4.6 4.2 4.1

................................................................................... ......................................................
" Analyses reported in silligrams per liter encept where acted.

L h0 . not detected. ha . not reported.
'

l Tre underlined data are considered as cuttlers and are not included in
|I the calculations. *
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fitt naMC -. 529 . Bevised . 01/06/86
............................... =.......-.......................................................................................(

I'
Water Quality Da's For 20 5and Aquif er*

5tabillistics . Well 295
Co,e t .b ..................... ................................. _ ............. .....r 0 ate 5,,ied ...........

,

J,i . Feb. M ar . Apr. May June July Aug. Sept. Oct. mov. Dec . Average Ltc
.................... ............- ......................................................................................... .....

Te perature. C. field 16.5 18.7 18.8 19.3 20.1 19.9 19 18.5 19.2 17.3 16.7 17.1 18.43
pH, Units. Field 6.05 5.9 5.95 5.75 6.3 6.66 7.23 7.16 6.77 7.05 6.7J 7.15 6.56
pH, Units. L ab at 25 C 6.4 6.3 7.1 8.3 8 8.4 7.9 7.8 7.8 7.8 7.5 7.6 7.58
Conductivity.uamos. Tleid Ambient 233 267 28 3 298 374 a65 392 42 5 4 39 389 430 447 370

Conductivity.uamos, t ab at 25 C 2 38 . 278 288 34 4 385 667 463 430 a10 467 450 455 4 06

105, t vaporation at 180 C 178 190 200 240 288 460 304 32 8 350 306 336 362 295

5adlee $6 60 58 58 44 54 81 79 87 82 86 88 69 1

} Pot assium o 1 I O 1 1 2 1 1 .9 I
( Calclue 1 3 8 18 33 93 30 30 32 28 29 28 28 1

9. Magnes tue 0 0 2 4 4 4 4 3 3 2.7 1
- Sulf ate 87 88 85 84 104 222 94 96 111 110 112 120 109

-|- Carbonate 0 0 2 0 0 0 0 0 0 0 .2
Chlorlee - 8 20 8 18 6 8 4 4 6 4 6 7 8.3

|
- 8kerbenate 29 17 73 '102 195 195 189 195 183 183 1 36

Myeroside 0 0 0 0 0 0 0 0 0
- Total Militequivalent Major Cattons 2.49 2.79 3.61 3.89 5. 38 5.74 5. 34 5.46 5.5

Total Milllequivalent Major Anions 2. 52 2.67 3.53 4.01 5.27 5.58 5.6 5.5 5.69
Ansolute value. Charged. Salance .68 2.2 1.12 1.47 1.07 1.4 2.33 . 36 1.76
Amoals as N hD N3 ND h0 ND ho 11 ho 40 ' C .1

Id Nitrate as N kD @ 42 .1 W3 h3 h3 N0 N0 m3 .1
L; F luoride .18 .2 .15 .21 . 37 . 34 .2' .26 .33 .25 .01
j Total Alkallnlly 45 CACO 3 24 14 36 64 84 150 160 160 155 160 150 150 109'

Total Nardness as CACO 3 3 / 8 53 99 92 96 86 85 82 67i

0 8ar on .I h0 .1 .12 hD m3 NO N0 h3 C .1
,

Alueinen h3 ND h3 ND NO hD W3 hD No h3 .)
Arsenic .015 NO C .005 .005 N3 .(B 5 .099 .07 .073 .063 .056 .039 .004

8 8 arles .05 .01 .06 .14 .05 0 .04 .04 .04 .05 .01
Cadelse .02 h3 WD WD N3 ho NO N0 NO h3 .01

% Chr omise hD N3 h3 h0 h3 NO NO h3 N0 h3 .05
Copper N3 h3 hD hD N0 h0 NO NO - 10 C .01

i| Iron 1.2 .2 .23 .2 1 .75 .33 .17 .13 .087 .06 .06 .368 .03
Lead ND C R3 h3 hD hD NO NO N0 h0 .05a

1 Manganese .58 .16 . 39 .98 1.7 2.3 .58 .54 .52 .57 49 48 77 .01
; nercury . NO ND hD C C h3 NO NO NO C '.0004
| Nickel .05 NO no C C ND NO NO h0 h3 .04
t Selenium h3 ND 80 C N0 ND h3 C hD NO NO ND h3 .001
,f., Itac .07 ND h3 NO W NO C ND .1 C .01 -*
! Molybdense kD .03 ND N3 k3 h3 NO N3 h0 h3 .02
l Urantua. U308 .01 .15 .017 .23 .027 .04 2.45 1.3 1.8 .63 1.8 2 .871 .001
l Vanadium. V205 .16 .01 .04 .11 .06 .07 .26 .2 .26 .19 .19 .2 .151 .02

8adium 226, pCl/l 132 195 246 32 3 331 451 257 182 184 202 273 286 255
8adius, Precision pC1/1 +/. 7 5.9 8.5 5.7 6.4 5.2 4 5 4.7 5.1 5.5

L ..........................................................................................'..................................................

f Analyses reported in et111 grams per liter except uhere noted.
g- NO . not detected, kt . not reportei.

Il The underlined data are considered as outllers and are not included in
the calculations.
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FINAL REPORT

g RESTORATION AND STABILIZATION
'J 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

surf ace and mineral ownership.

B. Project Goals and Objectives

The Ruth ISL project-was developed to provide a demonstration of the
drx 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 ggn (380

It/ min).

O

<
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'II. TECHNICAL DISCUSSION OF MINING PHASE-g
O

A. Summary of Activities

A brief sumary 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 11.1
Project Production Sumary

location Johnson County, Wyoming

65 miles (105 km) North of
Casper, Wyoming

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

Type of Operation R & D Pilot In Situ,

Operational Status Production completed

Restoration completed

Stabilization on-going
Production Duration 2/25/83 - 2/5/84 (11 months)
Restor uo Duration 2/6/84 - 12/27/84 (11 months)
Stabi l . ' at i on 12/28/84 to date
teach Ches t, y Sodium Carbonate / bicarbonate

pH Range 6.7 to 7.2
Lixiviant Concentration up to 1.8 g/l of sodium

'

bicarbonate

pH Control Carbon dioxide

Oxidant Oxygen

Wellfield Description
Total Number of Wells ihirty-two (32)

Monitor Wells Seven (7)

O
-4-
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/ The uranium enriched solution is then pumped from the formation into the
processing facility for recovery. The plant mainly consists of an
absorption circuit, an elution circuit, and a final yellowcake

)
| precipitation circuit. Waste water is disposed of in evaporation ponds.

Finally, a reverse esmosis (RO) unit is added for final restoration. A
'

very simplified flowsheet is shown in Figure 11.2. The process steps'

during the production and restoration phases are shown in Figures 11.3 and
11.4.

The basic process. utilized in the Ruth f acility can be broken down into
five major sections. The most important reactions underground and in the
plant are listed in Figures 11.5, II.6 and II.7.

' 1. Lixiviant Make-up

The carbonated lixiviant is created by the following procedure:

f] NaHCO3 lixiviant~ - Dissolve soda ash (NapC0 ) in the existing
. 3

groundwater or barren mining solution. Carbon dioxide gas is then injected
into the' resulting solution to adjust the pH to a desirable range and to
convert the carbonate ion to the bicarbonate species. The lixiviant pH is
controlled at 6.7 - 7.2.

2. Underground Leaching

The above lixiviant is injected into the mineralized sands with the
addition of dissolved oxygen. The leaching process underground consists of
the following steps .(Figure II.7)

4 6Oxidation - oxygen is used to oxidize U + to U +,-

Complexing - The carbonated lixiviant which is created by the above-

process is used to complex with the hexavalent uranium. The resulting
uranyl tricarbonate (UTC) and uranyl bicarbonate (UDC) are soluble in
a carbonate solution.

-8-
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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 (change)L rooms, and office space

|
are in two attached 14 ft. X 60 ft. (ggJcX 18.3 m) trailers. The general ,

arrangement is shown in Figure'II.-l.
/

A separate 30 ft. X 32 ft.(9 X-10 m) warehouse building is used for the
4

storge of equipment, materials, and spare parts, and for maintenance and
,

. repair of equipment.

i The plant installation consists of different tanks, ion exchange columns, ,
.

'

piping systems and pumps, plus additional electrical equipment, mounted on
four mobile skids. Besides the plant ~itself, surf ace installations consist

! of a stand-by generator, fuel storage tanks, evaporation; ponds and
accompanying systems, and storage tanks for chemicals.

O
'

F. Chemical Nature of Aquifer Prior to Restoration i

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 dt.ectly 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 been4

removed, another sample was taken from the recovery wells. The results of

j- this data are somewhat different from the post-production data; however, it
was within the expected' chemistries of production. This data has also been

!C included since it represents the chemical environment immediately prior to
restoration.. j

i
'

i
; - 14 -
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Phase'l

p.
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 consnercial 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 ther

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.

.

O
- 22 -
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Phase 2

;c3

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. All through the restoration
phase (s) an effort to c.onserve 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% surf ace 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 surf ace discharged and the concentrate was
pumped to the evaporation ponds.

O
'
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This step was incorporated into the restoration process since the chemical
^

parameters, particularly in the outside perimeter wells, had not respondedp
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 surf ace 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 alternating 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. . .

O- Phase 4

Duration: October 1 through November 14, 1984.

Total Gallons Displaced: 4,169,628

Total Pore Volume: 2.46

Disposition of Water: Approximately 90% recirculated
10% evaporation pond

Phase 4 returned to the recirculation mode utilizing the R. O. 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

h .

V
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and, in f act 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: 1.23

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

2 ). The same procedures were followed as in Phase 4;hydrogen sulfide (H S

however, the H S was added to the permeate prior to the reinjection into
2

the wellfield. The concentrate was again pumped to the evaporation ponds.

O
25 was on a well by well basis. As each well wasThe injection of the H

injected, it was monitored until the gas was detected in the nearest
recovery well and then the next well was injected, and so on, until the <

entire wellfield had been injected. After the injection process was
completed the wellfield was permitted to sit and allow the H 5 to reduce2!

A' final report on H 5 has been includedthe oxidated chemical species. 2

j as Appendix "F".
1

k
1}

This final phase was successful and with a combination.of the above phases;

j restoration, as determined in the January 1985 sample, was within the

f target and goals of baseline and use category.

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

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

,

yb ,

- 25 -

.



.

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

c, 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.

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

Phase l 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 this 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

sfollowing:

65, 95, 135, 175, 205, 24S, 29S

O Figure 1 shows the locations of these wells within the wellfield.
G

- 26 -
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The Phase 2 cf the restoration process was the actual beginning of the

(3 restoration with the start up of the R. O. 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 wellfield was overproduced during this
time to create a drawdown in the interior which would f acilitate 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:

(-)T
6S, 95, 13S, 175, 205, 245, 295

%

Injection Wells - Used as Pumped Producers:
IS, 35, 4S, SL, SS,105, 26S, 275, 305, 315, 32SA

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 surf ace 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 punped as recovery wells and approximately six million
(6,000,000) gallons were pumped. The following wells were used in this
phase:

O
- 27 -

. _ _ _ _ _ _ _ _ _ . ___ _ _ _ _ _ __. __ __ _ _ ,__



.
-

Original Production Wells:

eq 95, 135, 17S, 20S, 295
V

Converted Injection Wells:
15, 35, 45, SS, 7S,125,16S,195, 26S, 27S, 305, 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

fif th phase and inject a reductant.
,

h' Dur'ing 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:
95, 13S, 17S, 20S, 245, 295

Converted Injections Wells:
35, SS, 75, 125, 165, 18S, 255, 26S, 275, 30S

' These wells are indicated on Figure 4.

.

.V
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VI. RESTORATION' CONCLUSIONS

f)
''d 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.

O - 30 -
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An example of this is in the case of restoring uranium. During the, _ .

L '(V) production phase, one of the primary reactions for urar.ium recovery
involved the increasing of-the oxidation valance of the uranium ion
(naturally a 4+ valance) to a 6+ state in order 1that 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
airlif ting 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 airlif ted 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.

O
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URAN ~ RE U.S.A., N%IC. Yd'l

OVoo/7/33606 C!!pe"'"[Y8601

January 15, 1986

RETURN ORIGINAL TO PDR, HQ.

.

h %Dr. Harry Pettengill, Section Chief -

Operating Facility Section I <#
RECEtyg'-U.S. Nuclear Regulatory Comission ' 5 ' *

J

Uranium Recovery Field Office -.~

$.2 JAN211995,
|D Ry% ^*"f'gg fg [-Lakewood office ~

Lakewood Office Plaza
A730 Simms Street, Suite 100A

Golden, CO 80401 c3 -

' on .s

Attention: Mr. Gary Kowiniski 4 /
y

Project Manager

Re: Stabilization Data - Ruth ISL
License #SUA-1401
Docket #40-8783

Dear Dr. Pettengill:

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

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

Sincerely,
/
/ URANERZ U.S. A. , INC.

!

K. Ga 50 ville
Environmental Officer

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

LESIcr!.:D C3ICI:tn

1cittT1c'-Dy]] __d,7[
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