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For information purposes,.this. report covers the check on and
evaluation of the stability. of the established restoration of the

solution mining test. snte well Fneld at the Sundance PrOJect in Crook
County, Wyoming, . . o W, el

Earty in September, 1979, the Nuclear Regulatory Commission (NRC)
and the Wyoming Department of Environmental Quality (DEQ) were advised
by telaphone and by personal communication respectively, of the degree
of restoration already attained for the majority of the parameters of
the well fleld water., At that time, Nuclear Dynamics requested, and
received on behalf of the Nubeth tojnt Venture, permission to secure
the well field for a period of six.months. , .= =~ 1.

The well field was shut down on September 19, 1979 and with the
pilot plant remained secured untll April 23, 1980, During this six
month period the evaporation ponds continued to be monitored according.
" to related permits and na fluld from inside the liners was found in the
detection systems. Also, the '"outside' or private wells have been sam-
pled as required.

It is the opinion of Nuclear Dynamics that restoration is as complete
25 can be obtained within practical limitations and is stabilized with
the possible exception of the immediate area of the wells themselves, 1in
that area, it appears from the latest pumping data, that a certaln amount
of oxjdation is taking place and will continue to do so untll! the wells
are plugged and sealad, That oxidizing condition apparently affects the
amount of dertain parametars, such as Uranlum, iron, Radium 226, Qress

moblillzed In the water. The quantities of these parameters drop off sub-
stantlially and rapidly once water is pumped out of the aquifer from a rela-
tively short distance from the weil.

Vanadium, at less than one part per miliion, appears to be mostly un-
affec:ed hy_thus cond:tton and remains about 5:; tenths of a part per

As can be observed from the accompanying plots of restoration check
sampling data, the great majority (27) of the thirty-three parameters
assayed for are below the upper 1imit of restoration or according to the
accuracy of chemical assaying are considered to be at or below that limit.
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All five well field monitor wells were sampled on April 24, 1980
and the chemical data indicates that no excursions, either-: horqzonta!ly

or vertically have occurred. For your reference, data pertaining to-
these wells is attached to this report.

Nuclear Dynamics, as managers for the Nubeth Joint Venture, will
be requesting permission from the Wyoming Department of Environmental
Quatity to plug and seal off 'all of the wells in the Phase ! well field
and then reclaim the well sites. The remainder of the well field has
already been reclaimed and re~seeded. The pilot plant and evaporation
ponds will remain intact, and in a standby condition, until final deci-
sions on future pulot tests are made by the Nubeth Jount Ventyre Partners.
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Suff:CIent and proper bonding as, “and has been kept in effect to
cover our activities and oblngations on the Sundance Project.
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A final set of samples was taken on Septcmber 19 1979 from the
Recovery Well {R-1, 19XX Figure 1) and sent to CDM Labs for ana-
lyses. This "shut-down“ data is plotted on the accompanying
thirty-three graphs of the various parameters analyzed. Restora-
tion stability can be checked by ;9mpar!ng this data with that
obtained on check samples taken in April and June of 1980 and by
comparing with the upper !imit for restoration as shown on each
graph. . .

B e N R Bt B TIPS 4z4’4.*~w:-:-’.f%FJ¥rQWfﬁf§%~ el A e
. Three sets of check samples were taken; one on April 23, 1980, after

2880 gallons had been removed from the Recovery Well {R-1}, one on
April 30, 1980, after 26,880 gal)ons were pumped, and a third sample,

”'1‘somewhat Iater an June 5, 1980, after another 57, 600, gatlons had

. been pumped 1t 1s estimated that the flrst samp]e removed water

' from as close Aas two to flve Feet around the well, that the setond

3)

b)

5)

ERET N TN

< An. updated Table’

"sample drew some water. from ten to sixteen feet away, and that the

third sample could c0nta|n some water comrng From twenty to twenty-
five feet away. .

"',iE"" 4 - Fio iy

Table ! is an updated Restorat;on Summary of the Water Chemistry
of the recovery well and byffer water supply as some additional

“'data has been received since the Restoration Summary Report was

submitted on October 19, 1979, Table i-A illustrates the upper
limit restoration data, the restoration data as of shut-down on
September 19, 1979, and the check sampling data obtained during
sampling activities on April 23, 1980, April 30, 1980 and June 5,
1980.

All of the water removed from the recovery well during the above
sampling procedure was sent to the evaporation ponds., The attached
Table 1l itlustrates the Well Field Flow Volume as was required for
restoration plus that pumped for sampl[nghin Apri) and June, 1980.

The five monitor wells (M-1, M-2, M-3, M-4, and M-8} in the "'B"
(nining zone) acquifer were also sampled in September, 1979 and again
in April, 1980. The analytical data from these wells, including data
previously submitted and now updated, is attached as part of this
report (Tabtes 111, IV, V, VI and VII).

The ‘mon i tor well {0SA-1) In the "A'" aquifer {immediately above the
mining zone) was also sampled in September, 1979 and again in April,
1980. That analytical data, Including data previous!y submitted

and now updated, is attached as Table Vi1,

ECH

1X, ‘Containing dats on ‘the watéd chemiEtry of Watd
Well 789V, Is attached for reference and information only.
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.rthe dethtlop systums,

sent well field, have heen completed and are intended to be used

strate the data obtalned frqm thesg we!ls snnce July. 1979 ;: °
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The pilot plant and well fleld remained secured all winter and
now stand in that condition.

Well 1-2 (north injectlion) was repaired on October 31, 1979 with
235 feet of 4" liner and three jvery tight fitting packers. This
well has not been used for any activity since prior to the well
field shut down.

Reclamation of all dril) sites on the Sundance Project is 993 com-
pleted with nnly a few small recently built drill hole sites to be
re-seeded .this fall. Also. the entire well field, except. for the
wells themse!ves, has been reclanmed and re seeded

'
s 1,;, T

g b by

Baseline vegetatton stuq:es fqr the Sundance Pro;ect have been com-{wl
pleted by Internatlona| Env;ronmental Consultants. Thesc studleg

are lnt:nded to Suff|ce both for é possane Phase b rcsearch test

as wetl as for ant:c:pated commerc:aI munnng act1vcttes

thon D A |

Five wells, located about four thousand feet northwest of the pre-

to obtaln baseltne informatnoq for a proposad Phase II test A

Arrta e
N B
@

The ' outsnde or pr|vate wella have been sampled as requ:red by thethF‘
permits granted to Nuclear Dynamlcs._ Tahle 2, 3, i, 5, and 6 :llu- '

@

AT

Proper and sufflc1ent bondlng for all drnllung and research actsvifies
conducted on the Sundance Pro;ect have been kept in effact and are
properly filed with the Wyoming Department of Environmental Quality.

] . i er T
B IR IS S AR SE "
. Conclusions

P4

kD -'. i { 1
Satisfactory restora:non. under the tntent and Ilmltations of a Fe=

search and development program, has been ,achieved while using a .
sod Tum bicarbonate-carbonate leachant sysnem and a combination ground
water sweep - fresh (buffer) water injection system for restoration.

[P [

No excursions accurred during the test or during'festorqcion:"

it is reconmendcd tha: ;he °hase 1 well freld be SeCured by pluggnng
and sealing all wells as soon as possible. The procedure for seaiing

: ﬂells that have no furthcrhgalue has been establlshed with
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"‘ Analysas on Full Suite of paraseters listed on page 14 of Application for Sourcc Hate:inl Licensl - S Analyaas
!ell A (Recavery well), Water Supply Well {289v), and Upper nestcration Limlt

' Cciciﬁ-

Sodium

- Potasstum
‘Magnes ik

Chioride {C17), .
Carbonate (CD
giCarbonate (ﬁcﬂ "}

Ctaifate (504"

Amaonia {as W) °
Total Dissolved Solids

. Conductivity

L u
grinien ).

Copper
linc
Lead

‘Nickel

Molybdenum = 70
Vamdiul v Os)
Selenium

Siltver :

Cadmium

Manganese

© Barium

Hercury

Iron

Arsenic
Chrom{ua B
Hitrate (as N)

pHt .
Redium 226 pCi/1

. Sross Alpha $CI/Y

Gross Beta pCi/) .

" RESTORAT] *

Water Chemistry

am‘ i

{in g/}, except for pH, and where notcd)

N : Upper Rest. :
R . R.cuvery T I R s I ST 789V .
S/25/13 | 6125/79 | 1708779 - | 80sr7e | - 9/07/79 7/02-18/79 | 9/7179
9.8 a5 50 7.8 6.3 9.0 90 galcvum 8.5
950.0(1) . 720.0f8)  re0.0 690.0 730.0° 600.0  Ser 530.0
5.6 , 35(‘1 3.7 .6 . 3.0 8.7 3.2 Forassrule]?
3.2, By 22 2.2 - - L9 - 3.4 © 2.7 MajnesnleB
16.0 16 .0 12.0 _12.5 13.0 4.3 12.5  hloriclled
300.0 S178.0 - 158.0 - 97.0 - 85.0 . 50.0 - 6.0 L,,,,W,,,ﬂg.o I
19.0., . 65001,y 654.0 623.0 : 608.0 660.0 - 581.0 574,581 3.7
son.ofd) - ear o{ i 78810 7618 o o BILD T T 11 R
0.7 R O 0.05 - 0,52 o 0.16 1.09 <0-05 Amrgny y Wad Ry :
2738.0 -7 2282.0 T 2016.0 1816.0 1832,0 © ' 1980.0 1616.0  7ocs11852401vre S0t ras
(3569.0 0 3384.0  2993.0 - - 2829.0 - 2786.0 ' .2898.0 2478.0  [ona 24120,
umhos/ce " " unhoslcn umhos/cm -ff-unhoslcl T umhos/em TuhosTEm umhos/cm unhos/cm
oo ‘.6(1 . (‘) 2. ‘ P 2. 2 .‘.i . ' 1.18 ‘0-25 - 0.066 ey »;m,o 050\ o
RE I TSV 0.88 066 1T 0.56 0.64 0.40 soris 0,427
S e L 0:02.. 0 0.015. . 0.005 0.01
. C0.06 D670 ¢ - D.0IS 0.024 .
' 0.03 - 0.2 LU 0.02 0.053- © Q.02 g
4 L 0.03 . -:0.00 . o 0,01 0.024 0.01 sicrer 0.01 -
L0803 L0009 L. 0.04 . 0.005 08 5,1 euk0u04
7.1 ST 31 . LIS 0.02 2 e o§0:2.
o 0,008 “0.007 . - 0.004 0.008 T001 ootani €00BT S
L 0.008 0,008 ¢ : 0,004 0.005 2004 3i1ag - <0.004
- ~".0.006 0,004 . - -0.002. . 0.006 0.002 730 m 0.002
o ./ 0,005 10.003 0.003 0.017 0.015 ;aﬁ,m,mmo 015
(!) DT 0405 .05 | 0.01 .
6.00002'%! T . . . 0.00014 °0.0000Z 0.00014  0.00005 - et
T 6.7 (2) 0,58 0 - - 0.2 ~0.31 0.21 - Q.18 - 0.17 reiw. -
0.29 - - 0,066 0.024 0.015 {0.003 ;- mm.(o 003
' - | © 0.005 0.008 0.01 0.01 0.005 [nrosio£0.01
B2 S N N .0.03 c 0.4 0.03 0.44 rirate 9.06\
9.8 . 9.6 | 9.6 9.4 935 . 9.1 8.5 o -
135 2 15 . 77129 58 & 8‘ o 46 & 6 | 3916 © 94,0 28% 5 h " .@2-91-5 Ty
3200 4 100,w_|_220‘t§0 ,‘__]050 ! 50 .. 620 i &0 N 660;“40 .. 230.0¢ 66 * 13-,,.. LOI*I'!;,; .
2500 + 100 1160450 m + 50 590 + 50 . Oxh3 267.0 0440, ;0821

g

Tanle 1S, page st



“DATA = nECOVERY NEL (R-l)

<o WATER (- AISTRY

rom. Tabla 15,*

63, lst Quarterly Report August 31

lgfﬁ‘ﬁ'ﬁ%&m%dew.l st - ongten ?n__ﬁ—-! St

o A T e

nsndmnou = CHECK_SAMPLING o
: _..)-,w”"m “"”g,.,,..._ o SHUT-DOWN 1723780 [ 4730/80 -~ | 675780 =
units “m”mo" /1Y 79 2880 GALLONS 26,880 GALLONS " 57’ ‘Goo GALLONS
R -9, 33 — B.6 9.2 ' N 94 -
- umhos/em < 2898.0 2690.0 12320.0 2230..0:
mg/l = 730.0 560.0 hs1.0 1680.0.;
1 (180 c) ©omg/Y . 1540.0 1780.0 - 1760.0 1790. 05/
Arsenic my/) 0.015 0.084 . S 0,19 0.059/1
Selenjum .mg/1, 0.008 “0.048"  0.03 : 0.0i9;/}
HO, IND (as H) mg/l: .0.09 0.1h. i<0,05 <0. osq/a‘
Ba}ium B mg/l* 0.01 <0.1 <0.5 ‘
8oron f mg/l” 0.64" . 0.48 - 0.5
Cadmium mg/} . - 0.006. i <0.005 . :€0.01 - SR
Chromium S mg/1d 0:01° 0 <0.01}F 0.02 LhromDe82
opper S mg/l N T Tk0.0k <002 Copp€0.05 T
‘ mg/} 0.1h5% - <0.05: % - 0.80 'a ron 0,40 .
mg/} - 0.053 <0, 05':_}_-;‘ : <0.005 £
mg/} 0.017. i €0.01: - <0.02" <o0. 02{_;,’
mg/ 1 0.00005 70, oooah * 9.0001 . 0.00020 -
mg/ 1 | _o.ozﬁ‘ ' L mes " e-- <0.045/1 "
G mg/t - - 0.024 <0, o1 50,01 . 0.025/ 1 .
mg/l 0. 005 ; ‘0.034 ~9.05 0.029/! .
; . mg/1 9.0 .. 3.2 3.2 ST
fagnesium mg/1 < 3.4 1.6 - 1.9
Ehior mg/1 13 12,0 112.0 &
Potassium mg/1 8. 7 3.1 - 3.6 N
Eulfate (as SO mg/ 1 891.0 . - 825.0 - 658.0 . 172,055 /
arbonate (as EO . omg/l 50.0 50.0 .80.0 f} 60.0:5/ 1
Bicarbonate {as ﬁcu ) - mg/l e o 660.0 - U640.0 .670.0 TP 1 620, 01.f\..
onia (as N) -3 o ,oo.mg/l 1.09 0.54 . 0.b4 SRy Y 0.59:/1 .
anadium -omg/l 0.02 0.64 0.67 a8 3010057 0.63:/"
ilver -mg/).. ' 0.005 <0.01 <0.01 i 14:50.01 <0.02:.';
ranlum (as V) g/ 1 0.22 0.78 5.6 - traniiBeQlas Y Nogedt
Ra 226 pCi/) 94.0 51 +8 128 £ 12 g, M6 27 6 £6 1
ross e .. . .. PCI/Y, 230.0 -350 t 30 2500 + 100 - inrc950.4 O o oo 370 £3001
ross 4 | pcm 267.0 210 + ko 2800 + 100 sbE@0st 100 - . A70 #4071
: Analysls by CDM Labs x
97d-




AT

. RESTORATION

Well Field Flow Yolume in Gallons
- (Lower figure 13 flow rate dverage in GPM)

T . N3

1979 P v N P 0 ! N E §Co., T € - 0D
Month R os8-2 | L1 12 1.3 @4 | Totl || 11 12 1-3 -4 [fe-1 voa8-3 % B4 | Totak |
aorid 26-30 [ 21,744 " amf i 23,056 3,456 | 10,38 §
{5.0) B - oot i (o.8) (0.8 0.8) B
May I 326,736 94,464 | : 423,200 9,360 2,448 17,568 “15,4D8 gas w48 38,048 38,448 (160128 §
: (12.0) |{10.3) |- : o - (1.3)- (0.2) (18} {1.3) [afL. 3) (L 3) P F e B
June || 168,336 156,320 | - 334,655 (12,672 1,728 15,264 - 7,384 qao ,960: 28,080 14,544 | 110,592 |
S (7.0) | (6.9) ‘ (.2) (0.2) (0.8) (0.5} i) (L2)p (0.m) | o
Wy || 2324|0288 52,992 BETTETY IR © [leeses mrssz 23,61 ‘!?5-535‘- ]
(7.8) | (6.9) ‘ (5.1} o (z E) I ¢ 3 9) o (0.8) ‘ ‘
August f 211.392f - 101,088 o 1038241 415,304f 52,704 5,504 41 808 72,432 ‘m.m 199, m
O T8l0) (4.9) . {5.5) - (4] (2,00 i(1 ) (2.8); (o:8y |
Sept. 1:19 I 134,352 103,968 16,416 254,736 Co 32,976 - 23,472 172,608 . 41,184 8,784 129.02; B
- (8.0} (6.2} (3.1) . o (3.1) (.87 ..“-” (2. 4) (8.5) -
Totals  [{1,095,984 | 363,600 205,056 16,416 52,992 103,824 | 1,837,872 | 22,032 4,176 118,512 '$2,126 goz 648::.271, 152 109,728 1785,3763 |

(Tot. 1-1,1-2,1-3,1-4 196,848) {(Tot. 8-1,8-3,8-4 588 szep

1980 | - : ' o oA -‘ :
April 29,760 1,867,632 NOTE: Pumped volumes glw&n above are From' permanently
(8.0) . instalied submefsible pumpsionlyi. it does not
‘ ‘ include f lows produc:ed during air Vift and well — ~
l‘ June 57.600 o TOTAL GALLONS ‘ washing oper*atimns! :which are ref“l\ectcd in the
(8.0) o " PUMPED =| 1,925,232 total volume actually stored inighe evaporation
' ' ‘ ponds. . ;I '-5 r
T T e B Bt
Totals  [,183, 344 T
L N S S S

SR e ¥

A R AL P AL § 2 A KR




Honitor-Ue!l Program

Wells sampled in September. 1979 and again in April, 1980 are as
follow5° ,

Sarrieriy Aepori e, Sususl ShL T0TT0 douter Aaiecial iceish
M, huaS 1330, Yrcuep oo Monitor:Wells.. 4.1
"In House' S L
Well Designation )
12X . M- - Northeast ‘Monitor Well = "B" Zone Aquifer
X M-2 "Northwest Monitor Well = '"8" Zone Aquifar.
121X, . M=3 _  West Monitor, Well - "8'" Zone Aquifer _
6x . M-h " Southwest. Monitor Well = *'8" Zone Aquifer’
Hx M=-5 Southeast” Monitor Mell = "'g" Zone Aquifer
789v 78av Buffer Injection Water Source .
7% - GSA-} Monitor Well - "A'' Zone Aquifer

Sample methods and preservation of collected samples Yese iden-
tical to those employed in the premining baseline program. Samples
were field filtared through 0.45 u membranes and all analytscal values
represent dissclved concentratlons only

Ailthough the excurslon control_parameters for monitor wells are
pH, uranium, bicarbonate, carbonate, sodium, chloride, conductivity,
and total dissolved solids; each monitor well sample was assayed for
thirty-three {including the above) parameters both in September, 1979
and April, 1980. This analytical data is illustrated in Tables |11, 1V,
v, Vi, Vll, and V1il. :

. No excursion condntlon was detected for any concrol parame;er in
either the "A" or "'8' zone aqunfer .g o v

(1

Quarterly Report No. 1, August 31, 1978. Source ﬁater;al License
No. SUA-1331, Docket No. 40-8663; pages 59-61.
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- Analyses on Full Suite of parameters listed on page 14 of Application for Source Hnarhl Licenu
' ' . {values in mg/1 except Conductivity in umhos/cm, pH, and where noted)

Calcium

Sodium
Potassium
Hagnes fum X
Chloride {C17)
Carbonate {C037)
BiCarbonate [HCOq™ )
Sulfate (504 )
Assmonia (as X)
Total Dissolved Solids
Conductivity
Uranfum {U305)
Boron

Copper

linc

Lead

Hickel
Molybdenum
Vanadiuﬂ {v205).
Selenfum

Silver

Cadmium
Manganese
Bariwn

Mercury

Iron

Chromi um
Nitrate (as M)

pH .
Radium 226 pCI/Y
Gross Alpha pCi/l
Gross Beta plel

*From Table 15, page 63,
%%Analysis by CDH Labs

TABLE 311

RESTORATION PERTOD

Monitor Well M-1
Water Chemistry

Upper Restor Fes torat ion

Arsenic ‘?-é?'; o

Ist Quarterly Report, August 11, 1978

C47-

PreninTﬁE
Sample Perfod - 1979 N . mi
T Hay June July - August Septesber ‘ .;‘;;:!... . -5"20,,:-. Chile,?gmale
6.0 1.0 - 6.8 6.5 62 9.0 6.6
530.0 540.0 585.0 - 460.0 .622.0. 1.130.9 430.0 -
6.1 4.0 .- 3.3 3.5 5.2 . focaBale ‘ l;.g :
2.3 2.3 - 2.8 2.1 N i 3e8ne S 2.6
10.0 8.0 8.0 .- 5.0 10.0 18,3 9.0
15.0 15.0° - 6.0 18.0 - 30,0 22.0 S50 o 10,0
613.0 © 605.0 §33.0 . 615.0 596.0 592.0 #:660:0. ~ =+ 610.0
672.0 642.0 . . 675.0 646.0 - 716.0 <. 8930 - :687.07-
0.64 .- - 0.45 0,19 - 0,73 caez) 090 s 0.50
1590.0 1624.0 | 1586.0 . ee 1492.0 1629.0 - 71940.0. ...+, 1520.0
2373.0 2331.0. 2284.0 2345.0 2312.0 2456.0 . 12898.0 . 2150.0
0.09 0.09 0.09 T 0.09. o1 0.09 100,28 0,%, . -0.076
0.46 0.47 - ©0.48 0.43 . 0.52. - aro0.64 0.5
0.010 0.005 - 0.005 - - .- " 0.01 Cawnu0.01 <0.05
0.067 0.038 - 0.052 ©0.030 <lp.0n Tirr0,0248 0.31 .
¢0.02 €0.02 - <0.02 ¢0.62 0.040 ...0.0583 2 <0.005
0.01 0.01 . 0.0l 0.015 0.017 Hic:0.028 co.og .
«0.04 <0.04 .. <0.04 €0.04 <0.005 - 210,008 . 0.020
<0.1 <0.1 .- <0.1 <0.1 ¢0.005 = - e €0.008 -
0.002 0.001 <0.001 - ¢.001 0.003 €0.005
€0.004 <0.004 - <0,004 ¢0.004 0,005 - 0.0 -
0.004 0.002 - - 0,002 0,002 0.005 <90,01
0.009 0.008 - ¢.011 0.006 0.012 0.22
<0.05 €0.05 - -- ‘ €0,02 <0.0} <0. &
0.00003 -- 0.060002 0.00002 <0 . 00004 0.00004 <0.0001
0.17 0.11 Dome 0.06 0.14 0.050 P 0.28
<0.003 <0.003. 0.003 - 0.003 0.011 ;'.rwe 015 0.007
<0.01 €0.01 .- <0,01 -- <0.01 S 001 - 40.% :
0.0} .s - €0.02 <0.06 0.06 G:e0.09 . 0. .
. 8.60 8.65 8.55 8.75 8.95 8.77 o 8.3 8.2 :
5.4 ¢ 2,0 1.6 £ 0.8 2.1 £ 1.5 1.6¢1.5 }).9*0.6 22¢ 3 Gad GAE0 1.6k
130°¢ 18 170 ¢ 20 14 217 53¢ 12 9 * |14 . 9912 £-230.0 o o lL + il
81 # 41 B8 ¢ 24 0 %40 30 % 40 0+ 22 97 ¢ 22 fzsro.. 5h %



TABLE 1V

“"RESTORATION PERICD

Honltor w11 M-2 {across hydrologic barrier)

: Water Chemistry ‘ | |
m‘lms on Full Sulte of peramaters listed on page 14 of Application for Source Materfal License
: (values 1a #3/) except Conductivity .in umhos/cm, pH, and where noted) . T

) «P.renining‘ Uppcr Restor,- ResEoraEl

Sample - _ Pericd - 1979 i I c
it Fay __ June - Suly - hugust  September ..8“;::... .y 1:::-. hec;hggm&lg
by Calcium - 1.5 5.5 . 4.3 i 6.0 : 6.2 ., 9.0 3;-0.
h Sedium ; 5$10.0 - 560.0 600.0 D e - 500.0 622.0 ;20730.0 h40.0 -
i Potassium - 5.3 4,7 -- 5.1 Y - 8,2 Zoviag, - SZ :
B Magnesium 2.4 ~-2,58 L e C.2.8 T o7 S N
. Chlorige (C17)_ 7.0 T 7.0 1.0 e : 7.0 10,0 g 5.0
Carbonate (C037) 21.0 .30.0 . 29.0 . e - . 21.0 22,0 - h0.0 .
. 8iCarbonate 1uc03) o 601,0 '615.0 (. 641.0 a= 3. 648.0 ° ..592,0- ‘ # "88
=, Sulfate so ; © 7706.0 6060 - e - 668,0 6.0 :716.0 : 00.
“ g m‘. 0.55 : ~ ‘-- .- - . ' . 0.‘9 . 0.2' ' 0073 .1.. o "0'53
t  Total Dissohrcd Sol ~ 1598.0 -1592.0 1652.0 . e- 1490.0 (16290 E S > - 1550.0
Conductivity .. 2467.0 2412.0 . - 2368.0 L e T U7 236400 .2456.0 - ~zass o*“-.-- “2150.0_
Uraniva {U30g) " 0.10 70,09 0.09 - . -.0.08 . 0.09 o L zs -..70.03
Boron 0.50 £0,45 e 0.48 - 0.52 0.52 0.8
Copper 0.005 -0,008 L ¢0.005 - <0.01 .. €0.05
Zinc G.031 - 0.040 - . 0,084 0.066 0.011 - (885
Lead <0.02 <0.02 - €0,02 €0.02 0.040 - %0.005
Hicke) " 0.01 0.01 -- 0,01 0.013 0.017 - €0.05 -
Holybdenum ¢0.04 <0.04 -- ~ <0.04 €0.04 €0.005 , 0.0To.
Vanadios {v205) 0.1 . <0.1 L e 0l €0 - €0.005 - TITECRUOR | €0.005 “*-
Selenium €0.001 €06.001 - 0.001 e o 0.004 . 0.00) ““*’“ﬁ“ooaf“s, 10-0? M
Silver <0.004 - <0.004 R - 0,004 +.£0.004 - €0,005 e 07005 - €0.01% 7.
Cadaiium 0.002 0,002 . o onee 0.004 10.002 . 0.005 770,006 0.0l <2
Manganese '0.006 - 0,008 SR 0,003 . .. 0.005 - 0.012 Caumiig 017 o 0,02 %
Barfum © 0.05 €0.05 .- 00,48 x40, "€0.01 i . €0.§ . -
Mercury . - 0.00006 - - 0..00002 0.00004 - <0.0000h <0.00004 £0.0001 °-
ron - 0.1 0.09 e - 0.04 - 0.06 0,090 0.08 <
Arsenic’ €0.003 €0.003 - €0.003 i we 7.30.003 0.011 - 0.004 -
Chroaium €0.0} 3,01 RN -€0,01 S e <0.01 <0.
Hitrate (as N) . 0.03 -- o <0.02 . €0.06 - D.06 <0,
pH 8.85 . 8,90 S ee T 8.9 - 8,77 9.
Radiuw “226 pCi/} 70,6 4 0.4 S.=0.7 ¢ 0.5 . 0.7%0.5 2 0.3:.22% 3 S
Gross Alpha pCi/} 1452 20 ,ms +14 c 1948 AN 56 514
Gross Beta pCi/) = 68w 42 Taas a v 0% 40 -3 0 -0 =10

53. lsr. Qulrur'ly chort. August 31, 197B
2 Labs

*from Table 15, pa

f_"_”‘_"' ._.A_n.alylsls, by =€ ‘;.-48'.;;‘. ; ‘ .
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TASLE ¥

)
o RESTORAIIO" PERIOD
.;;53 i Honltor Hul] M-3 (across hydrelogic birrier) : j
& . - Mater Chemistry : o ‘
iffz! w'..Analyses on Full Suitc of paran-ters isted on page 14 of Appl1cation for Source Material License
= = (Values 1n ®g/1 ucept Conductlvlty In umhos/cm, pH, and where ncted)
= - .‘
= Sample. Perlod - 1979 Frenl:ining Upper R?stor : E;storation
7 - an :
= May June duly. August September ‘»g Zonetw - i?';‘:.ﬁ%
Calcive 6.5 5.5 - 11.0 1.0 6.2 3.3
-Sodium 540.0 ~ 610.0 620.0 . - 5§20.0 622.0 - !x_sg.o_-
Potassium 4.6 5.2 - . - 4.5 3.8 5.2 L b2
Magnesium 2.6 2.1 : - 3.8 2.3 2.7 2.0
.. Chloride (€17} . 13.0 13.0 11.0 L ~ 11,0 . 10.0 9,0
... Carbonate (Cﬁa 18.0 18.0 - 12.0 -+ - 15.0 - 22.0 | ... 20,0
‘ BiCarbonate Cﬁ]) 604.0 -572.0 = . ,608.0 " - 505.0 - 592.0 ; 0.0:
. Sulfats : -7118.0 N0 0. e= .o 181,0 717.0 . 716.0 - N2,0:
= Aswonia as u 0,68 -- - 0.54 0.26 " 0.73 - . .0.59°
W Total Dissolved. Solids 1772.0 1760.0 ‘ 17000 . ae 1682,0 .. . 1629.0 .. 1650.0
Conductivity - - 2660.0 2628.0 - 2568.0 Lo - 2732.0 .- 2456.0 - '2220.0 -
Uranium (U305 0.11 0.09 0.09 - -- . 0.10 0.09 - 8. 0
" Boron 0.42 0.45 " i e 0.51 ... 0.48 o 0.52 é
. Copper : <0.00% ) o.oos T - T 0.010 : . - .- T <D.0) s .€0.05"
Tinc 0.035 . 0.080 . LI 0.0} . 0.052 0,011 . €0.01
" Lead <0.02 {0.02 - - - 0 4£0,02 <0.02 .o+ 0,040 . <0.005%
Micke) 0.02 L0010 - 00,01 0.018 . ... 0.017 “<€0.05 -
© Helybdenum €0.04 <0.04 - - £0.04 : <0.04 . €0.005 0.009
. Vanadiva (Vp05) . S 0.1 <0.1 - E <0.1 - <0.1 . £0Q.005 <0 00
© Selenfum T 7 .- 0,001 <0.001 . <0.,001 - . -- ' 0.002 =0 0.003
- Silver X : 0.004 : <0.004 - . . - . .. 40,004 €0.0C64 - o= 0,00%
Cadaium 0.004 0.009 - . e . . 0.002 0.002 . .- 0.005
Hanganess 0.009 0.008 - . -~ : 0.008 0.009 : p.cl1z
Barius <0.05 - -€0.05 e e i e n €0,02 = €0.01
. Hercury <0.00002 - - 0.00002 - 0.0012° .- <0,00004 .. ¢0.00004
- from 0.16 - .. 0.14 = . 0.3 _. . o008 . :: 0.09
- Arsentic <0.003 . €0.003 .. . <0.003 . <0.003 . ~ 0.011
- Chromiwm & <0.01 g.01 . - -~ . . <0.0) : - <0.0)
Nitrate (as. Lo €001 ¢ e -~ L . ¢0.02 - - <0,06 . 0,06
T B8 . B0 - - . B85 . o - .8 . BT
Rm.- 226 pCI/1. ‘1,006 . . 0.6%04 -~ 0.9 %0.5 07:05 " 0.8+ 0.4-2243 i
' Gross Alpha pl:tn 10917 140215 0 L3623V T 73s e 75413 0 98 %12
1 26 4 4) 73 4 24 0+40 14+ 42 0% 25 97 & 22

Gross Beta PE /

*From Table 1
"*kApalysis:

- - 49-
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B

Calcium

Sodiuvam

Porassivm
Hagnesion
Chloride (CV )
Carbonate: (CO ) .
BiCartonate [HCO3)

Total «Mssolved Solids
Conductivity -

Uranjue (03031

Boron .

Y
Vanadium (Vgos)
Seleniul
Sitver
Cadmive .
Kangangse
Bdl‘i u s ,'.' :
Mercury.
Iron
Arseni
Chroemi
utmu.{as N)

pH =
- Radium. 226 pCi n

Gross llplu pCi/l
Gross 'tl pCi/l

RESTORATION PER10D

TABLE VI

Monitnr Well H-4

T Mater Chenistry

Anﬂyus on Full Suite of paremeters Visted on page 14 of Application for Source Haterial License
‘ (Va!uu in ngll except Conductivity in umhos/cm pH, and where noted)

*Froa Table 15 page 63, 1st Quarterly Report, August 31, 1978

‘*#Analysls by COM Labs. -

-50-

. Sample Perfod - 1979 ‘::_.Pr;z;:T.ng_ UW‘B:‘?:W n:éﬁogﬂ:r
May June July August September . "B -Jone"% . _ang“ .
12.5 " 9.0 . 9.3 9.5 - 6.2 ‘!-'l
. 540.0 590.0 .620.0 . -. 530.0 622.0 460.0
4 1.5 - T3y 2.9 5.2 - 6.2
2.9 3.0 - C 133 2.7 2.7 N
© 11,0 11.0 11.0 -- 12.0 10.0 0
13.0 10.0 12.0 "B.0 9.0 22.0 .0
§90.0 598,0 _615.0 619.0 618.0 92.0 - .0
- 816.0° 795.0 e 1792.0 812.0 16.0 - L0
.. 0.09 - e- - "0.82 0.19 0,73 .55
1726.0 1810.0 1684,0 .- 1512.0 ~ 1629.0 - . .0
2635.0 2630.0 '2691.0 2516 0 2588.0 - 2456.0 < .
0.09 0.10 20,10 0.10 0.19 Co009 T .
0.44 0.32 - 0,46 0.49 - 0,52 .
<0.005 ~0.005 ee 0,005 Cee <0.01 .
0.047 0.028 e 0,030 0.052 0.011
<0.02 €0.02 - 0.02 . €0.02 0.040 <Q.
0.01 ,0.018 -- 10,02 0.020 0.017 <0,
<0.04 €0.04 . wa <0.04 <0.04 £0.005 . . ‘ 0.0
€0.1 <0} -- <0.3 <0.1 <0.005 v “0 02+, O
0.003 - 0.001 0,002 Cea 0.001 . ' s
<0.004 <0.004 . == <0.004 <0.004
0.002 0.004 -- 0.002 0.004
- 0.015 0.018 T 0,012 0.012
<0.05 €0.05 . - <0.02
-0.00002 - 0. 00002 -0.00005 <0. 00004
0.29 0.30 Taa ©0.05 0.38
<0,003 0.003 <0.003 - <0.003
<0.01 <0.01 s €0.01 -
0.59 - - <0,02 <0.06
B.6S 8.60 8,85 "B.55 B.65
2.2%1.4  0.9%0,5 0.9 +0.6 1.5%0.7 0.7 + 0.4
1352 20 . 115 £ 15 35 £ 10 32110 57 % 11
52 r 42 81 t 24 0% 40 120 ¢ 42 02 26



g (\hlucs 1n 2g/1 except Conductivlty in umhos/cm, PH, and:where noted).;,
T;f%EB"' Sample _ FPeriod - 1579 ‘ 7 Premining UFpe{izgéhgf. Restoratl
,”:-'::3 _ May June “July August September : '
Calciua. 10.5 9.0 .e . 9.3, 10 6.2 L7
o Sodlum - 550.0 5%0.0 640.C U ewi 520 2.0 RBE.O
4.4 . 3.7 o 3. - 5.2 4.7
il 3.2° 2. . 2.7 3.3
' . 1o 11.0 6 10.0 : a.o ;
215,87 0.0, 3 - 22.0 -10.0.
N 680.0 598.0 7 673 2.0 . 680.0
c& L Sulfate 793.0. 758,07 3 6.0 718.0
S5V Ammonia T 3 0.24 : - - 0. 0737 . -.50.
" Total Dtssolved Solfds 1792.0 " 1810.0 0 . 30“’
B gonduixtiztty E 2622.0‘& . 2630.0 g
~Branium f0408) - - 0.10 - 0.10 . :
Boron . 0.46 0.47 - -0
0.010 . 0.005 <0
0.061 0.030 e
T Lea .02 - - <0.02
" Nickel _ 0.01 0.015
.. Holybde Ao W0.04 <0.04
. Venadium {¥05) |
. Selenium
. Silver

TABLE V1I

RESTORATION PERIOD

Monitor Well M-5
MWater Chemistry -

Analyses on Full Suiu of parameters Msted on page 14 of Application for Source Hateria'l Licenn

nes
. Gross A'Iplun(:il‘l R
= Gross. Bet: &




raerad |

-Ealcium
_Sodium o
Potassium
Magnesium
* Chloride {C17)_
. Carbonate (CD.-
- BiCarbonate (ﬂcﬁ )
> Sulfate (S0 }: -
Asmonia [as N} '

" Total D:ssolwed Solids _

.J:Conductivity

2%, Molybdenum -

2 Vapadium (v205)
: Selenium :
= Silver

€admium

Manganese
. Barium
. Mercury
~ Iron

. Arsenic
. Chromium

- Nitrate {as N)
.. pH
% ‘Radium 226 pCijl-*
- Gross Alpha pCi/t-

i 1Gross Beta pCijl. -

TABLE VIII

RESTORATION PERIOD

Monitor Well 0SA-1. L o
© Water Chemistry S .

8&809390300"—'0&"

[3,

s
. Beo

£ e P I

~d
v .

MO o OO MN O

wn

7

pEed

RZE
w~f

DD'O

v e

(=]
(=]
—
~

Fal
=a

(=4
r

A
&
S
SePLbRo:
oOoo :
SRB3dgee

=

004 <0.002 7.0,
00s 0.008 0.
€0.05 0.
60002 0.C0o002 0.
3.36 0.
003 0.003 . 0.
<0.01 - «0,
- P _;(0_
- 8.85 - - B.
1.4 +1.2 o825 o

2.8 £ 5.4 2. 5 e

0% . 33 bl '}!\" 108 1"‘. 2

Sample  Period - 1979 IR :F_'r;:ﬁ:ing.f.--;-
July \ Auqust  September- “A Zone“* «

—




" Ammonia

“fﬁvi

" HMolybdenum

.- Mercury
" Iron

‘“'1”5Frodeable

Sodium -
Potassium
. Hagnesium ;
< ‘Chioride (C1° }
_+ _Carbonate (£0,"
" BiCarbonate (aCD3 )
L Sulfate 2504 e

as K}- '

- Yotal Dissolved: Solids
" Conductivity &
Uranium (U303)
- Boron

- Copper -
- Iinc
: ~lead -

 Hickel

‘Vanadium leOs)
- Selenium
Silver
Cadmium
Manganese
Barium

. Arsenic
Chroaium
Nitrate (as N}
pH
Radivm 226 pCrfl .
Gross Alpha pCif1-
) Gross Beta pCi -

" RESTORATION PERIOD.

Hater Heil 783Y
Nater Chemistry

--13879

June

~ Auqust

560.0

0.001

B 0 OO
s ONER

page 63, ié; Qﬁafterly Rebbft.:hhgust‘31; ;97§'T”

C2.8

Colpe2 .. -
0,02 e

f(&ﬂ
" £0.1

£0.004 *
042
"€0.00002 -
0,19
<001

L7204 00101

W
- A aas :‘

8.5 f!:-.‘.
2

0,005

0.01 %

0.002 ¢
0.015 -

,1

f;;”o 015

0.02 .

54 % 41°




hThe program to sampie surface'waters and prIVate well spurces -
;withsn a three mnIe rad|us of the test s:te was continued du..ng the.

Nells in thls program are shown ln Table I

= weismd op

ﬁ:TPrfvate’Ueiis o
Well

10y - o . R
102. . - Harry Berger Pasture'- Nlndmlll (Hand Pump)
. 10h:: 7 Grace ‘Reynolds House Well' - Windmill
, ;IOBr-v-{ Harry Berger Pasture. -'Electrlc Pump
gIIO"Z_ ‘Oshoto Reservoir. ‘_Djp Sample i
119 | Burch Ranch Pasture = Electric, Pump
125 . Allan's Pasture - ‘Windmi 1
Jo3y _f“ Well 700 feet west. of test site’ “A” Aquifer
788y Ueil 800 feet wWest: of test slte - ”B” Aquafer

_ Ana!ytlcal data is presented Tn Table 2 3. h 5, and 6 on samples
‘collected from the above wells.:n July, August, and September, 1979 and
- January and Aprit,. 1980

‘No problems or. concerns are present wlth thus program except that
Well 109 was not avallabte (due to pump_problems) durlng January and.
April. |580. L




.~TABLE OF ASSAYS
Determination Units 101 102 10h 103 170 5 19 - - " 125 3V .
pH . 10.L- 8.0 8.6 7.6 9.5 . =i7.5! 7.7 . 8.6 ;
‘Conductivity umhos!cm fi‘;',‘._‘1285 3688 . 1347 0 1700 IR V3 AEERE R £ 1753 oo
Sodium mg/). . E 245 420° 310 - 210 4 Ga56us 10 398
708 (180%) ‘mg/ - 784D 72450 . 832 1216 THYL 1A ) 426 1186 ;»“
Arsenic ‘mg/1- 0.006 | 03 - <o. 003 =<o.003 0.006 ~ .'}0.0632r10.003  <0. 003
Selenium “mg/) <o 001 <. <0.001  <0.00)  <0,001 - -<0.BOI=ning0.001 - <0,001 . .
: mg/1 Ced NG ma . e .
mg/ | <005 <0.05 ‘<005 - :<0.05 <0.05 <p©5wwﬂ<oos '<0m5 33 i
: mg/ 1 0.16 . : < 0,19 0.25  0.pgrea 0,07 - 0,39 i
Cadmium mg/| 0.001 0.00}  0.002  0.082~iwm 0,004 . 0.001 i
‘Chromium * mg/t  <0.01 .<0.01 <0.01 - <0.0%rominG0.0) 0 <0.01 01 <
Copper mg/1’ 0.005 0.005 0.005 . ‘(b.@@‘é;@ar 0.005  0.005 - =9{DO5 . ¢
lron mg/ 1 $.05 0.20 0.18 ~  .p.B0on - 0.19 - 0.10 0 - {
Lead mg/l.  <0.02 . <£0.02 . -<0.02 = - <0.022¢ <0.02 <0.02 <
Manganese mg/1 0 009 0,008 -~ _0.003° 7D,1896540:0, 003 L -0.009 !
§§ Mercury o mg/l R : F Merowry 0o
j Hickel - mgll- c.tz ; L0413 7 0,027 3D.86exxl 0, oz;
Zinc: mg/ 1 © 0.068 © 0,024 0.054". ©:p.p2Bz - 0.032
Holybdenum mg/ 1 <0.04 - <0.04 <0.0h ﬁé'vb¢a<orou_."
Calcjum e mg/1 9.5 .61.0 1.5 na,b»ua3| 0
Hagnesium my/ 1 9.8 15.0 9.7 JBzgnesidd, 0
Chloride mg/1. 4.5 + 5.0 7.5 Onloricd0.0 _
. Potassium mg/ 1 5 B : 3.9 6.6 S Bozansiub, 7 ; '
Sulfate (as 50 mg/ 1 : 127 g © k6o 90 7% S§3fate {sx550, 295
Carbonate (as EO mg/ 1 23 <1.5 81 <% Sarvomadd. as H‘* 2w
Bicarbonate (as R mg/ 1 15“ .' 566 haz é5ﬁarbona2525as z‘%’ f‘ 706 c
| Ammonia (as M) mg/ ) Lo : :‘ Amronia {aw i} ;
i mg/ 1 <0J - <0.1 <0.1- <0.1 <0.1 <O.lamad G0, | <0.1
mg/1.  <0.004 | <0.004 0,004 <0.00h <0.00h  <@.00hver <0.004  <0.00k
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