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Rm Algom Mining Corp.

2 April 1890

Mr. Ramon E. Hall, Director

Uranium Recovery Field Office

U. 8. Nuclear Regulatory Commission, Region IV
P. O. Box 25325

Denver, CO 80225-03256

Docket No. 40-8084 \
Source Material License No. SUA-1118
Re: License Condition No, 53

Dear Mr. Hall:

This letter 18 1n response to your letter dated 2 March 1990

concerning the development of our groundwater coerrective action
plan,

In addition to other post-mining corrective measures, we are
proposing to use wells EF-24, OWUT~-9, and MW-11A to remove
seepage waters that have entered the aquifer of concern. Because
there 1s some question on the zone of influence of these pumping
wells in the areas around MwW-7, MW-8A, and FT-4 our consultants,
EarthFax Engineering Inc., have conducted pumping tests on wells
EF-24, MW-11A, MW-7, MW-8A, MW-6A, FT-4, and MW-4. Initia)
results from these tests are presented by EarthFax in their 29
March 1990 letter (copy enclosed) with the required pump-test
data being provided in Attachmerts A through 1I.

Because of the finite capacity for the disposal of collected
seepage waters we intend to concentrate first on the removal of
the most contaminated groundwater; that is, from EF-24 and OWUT-9
in the northern aquifer and MW=11A in the southern acu:fer.

Wells MW-6A ard FT-4 in the souther aquifer are capable of
producing a significant quantity of water and EarthFax does not
recommend pumping them; in fact, to do so may be detrimental at
this stage. However, if the monitoring of MW-8A in the northern
aquifer indicates that the area is not being affected within a
reasonable length of time by pumping EF-24 we will re-evaluate
pumping Mw-8A. After contaminant levels have been greatly
reduced in the most contaminated areas we will then investigate
the possibility of pumping (or treating in place) the waters at
other locations such as Mw=7, MW-6A, and FT-4 in order to meet
the groundwater protection standards in these areas.
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Mr. Ramon E. Hall
2 April 1990
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Rio Algom’'s present groundwater compliance monitoring
program is summarized in Condition No. 53 of its source material
license. Results of recent analyses provided to NRC as
Attachment F to my 31 January 1990 letter, together with the
required analytical data in the enclosed Tables 1 through 6, show
that constituents having all the concentrations below compliance
limits are barium, beryllium, cadmium, chromium, and lead.
Because of their low concentrations, areal distributions of these
constituents were not prepared and we hereby reguest that
monitoring requirements for these constituents be discontinued.

Areal distribution maps for natural uranium, arsenic,
molybdenum, nickel, silver, selenium, radium-226 and -228,
thorium-230, gross alpha, and sulphate are enclosed as Figures 1
through 10. Due to the erv:tic results obtained for the levels
of thorium-230 it was not possible tn draw meaningful liness of
isoconcentration for this constituent as shown in Figure 8.
Column 2, Table II of Appendix B to Part 20, 10 CFR permits a
dissolved concentration in water of 2000 pCi/litre for thorium-
230. The highest thorium-230 level in any of the recent analyses
at Lisbon was 52.3 pCi/1. Therefore, we request NRC to permit
Rio Algom to discontinue routine analysis for thorium-230.

The isoconcentration maps (Figure 1-10) show that the areal
extent ard concentrations of hazardous constituents has now been
delineated. We are now working to impiement a program directed
toward removing the hazardous constituents that entered the
groundwater, rather than a program for treating them in place.
Initial steps for implementing this corrective action program are
outlined above. 1In order to measure the effectiveness of this
program we intend to monitor the wells shown in Table 7,
attached, for natural uranium, chloride, sulphate, pH, and
conductivity on a quarterly basis and for arsenic, molybdenum,
nickel, silver, radium-226 and -228, gross alpha, and water level
on an annua)l basis. We also intend to measure the static water
levels in the extended well list shown at the foot of Table 7 to
enable us to produce an annual potentiometric map to determine
future rates and directions of groundwater flows. This list does
not include H-49, H-57, any "'T wells and most of the LT wells
since these wells are either dry or have been plugged 1in prior
years. The water level monitoring program should therefore be
restricted to those wells shown on Table 7.
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Quarterly monitoring for indicator species will serve (1) to
track groundwater chemistries within the plume areas as a
function of pumping EF-24, OW-UT9, and MW-11A, (2) to track
contaminant concentratiors near selected wells around the plumes,
and (3) to provide a data base for revising the monitoring
program should a well or wells show an unexpected 1ncrease
contaminant concentrations.

In 1ight of the recent data (attached) we agree with you
that MW-6A 18 not a good point of compliance weli. Rio Algom
therefore proposes using EF-3 in place of MW-6A as the point of
compliance well at the southwest property boundary. EF-3 18 the
preferred replacement well because of i1ts position within the
contaminant. plume and i1ts proximity to the property boundary and
MW-11A., If an additional point of compliance well 1s required,
EF-5 would be used. We propose to monitor EF-5 1in place of MW-6A
and to discontinue monitoring well MW-1 for groundwater
chemistry. We therefore request that you approve the dropping of

MW-1 and MW-6A from our monitoring program for groundwater
chemistry.

Five maps at a scale of 1"=400' are enclosed that show all
well locations as well as the tailings impoundments. If you need
extra copies, please let us know. A revised potentiometric
surface map is also provided in Figure 11, attached, which shows
different contours to the east of Bisco impoundment and well H-10
than our previous submittals. This surface has been revised
based on a recent water level check on H-11 and on water level
readings taken 1n July 1982 at old drill holes H-11 and H-24,
H-24 has subsequently caved, but the water in H-11 was more than

300 feet deep in January 1980, with the static water level being
below 6500 feet msl,.

water from the pumpback system will be evaporated or used on
site. An annual water hudget for the site is provided in Table
8, attached. This shows that the average annual water loss to be
&t the rate of approximately 100 gpm, most of which is lost
during the evaporative season from May through October. As
noted, a portion of the seepage water extracted will be used for
conaitioning of the soi1ls and clay during placement of the radon
bar:ier on the upper tailings during the next 12 to 18 months. A
l4r@go storage tank will be 1nstalled for loading water trucks at
the couth abutment of the upper tailings dam for this purpose.
Any overflow from this tank during periods of low demand will be
directec to the lower tailings.
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To provide surge capacity during periods of low evaporation
a properly designed, clay~-lined, storage system will be in place
by 1 November 1990. This pond vill have sufficient surge storage
capacity to hold excess water during winter months. Final
selection of a si1te 18 underway and the design criteria will be
submitted to NRC for review prior to beginning construction,

In order to minimize recharge potential from the lower
tailings pond we will control the pumpback rate to maintain a
minimum nine feet freeboard, thus maintaining 25 lateral feet of
beach along the upstream toe of the dam. The existing sprinkler
system either in i1ts present configuration or modified to enhance
evaporation, and the new storage pond will be used to transfer

water as needed to optimize evaporation and to l1imit recharge to
the extent possible.

A $150.00 check 1s enclosed for this minor amendment. 1f
you have any questions on the foregoing, or need additional
information, please call.

Yours sincerely,

Z%. ) Y4 '
/) //M//m‘
R, 8. Pattison
Manager

RSP: bs
Enclosures

&G M. D. Freeman
B. K. Reaveau




EarthFax
Mr. Robert S. Pattison, Manager _Engineering Inc
y4 o A Engineers/Scientists
Rio Algom Mining Corp. TR o el
La S8al Rcute : }‘@‘&f‘“
Moab, Utah 84532 , ticvale. Uhah 84547
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Telephone 80| 5611658
Dear Bob:

This letter presents our current status regarding the evaluation of
recent pumping tests at the Lisbon Mine. Information contained in
this letter may be used as a partial response to NRC comments
presented to Rio Algom on March 2, 1990 concerning the development
of your corrective action program. Specific NRC requests presented
in the March 2, 1990 letter which are addressed herein include the
effective zone of influence of EF-24 and MW-11A as they are pumped
to remove seepage water from the aquifer of concern, and the
effect, if any, that pumping these wells will have on the aquifer
near Mw-7 at the northern property boundary and neay MW-6A and FT-4
at the southwestern property boundary.

On February 13, 1990, EarthFax initiated a six-day constant-rate
(9.8 gallons per minute [gpm)) pumping test at EF-24. Analysis of
the pumping test to derive aquifer parameters (e.g.,
transmissivity, storage coefficient, anisotropy, etc.) is not yet
complete; however, the following observations obtained during

recent operation of the well allow gualitative predictions of its
performance.

EF-24 has been continuously operated by Rio Algom, with the
exception of a two-hour shutdown on February 22, at which time a
defective flow meter was replaced. Since completion or the six-day
pumping test, the well has been operated at successively higher
pumping rates to approach the maximum amount of drawdown available
in the well (approximately 36 feet). On March 21, 1990 (39 days of
operation) the well was producing 19 gpm with 30.26 feet of
drawdown. Approximately six feet of cdrawdown was obtained in the
Observation wells. Attachments A, B, and C show ellipses of equal
drawdown at EF-24 after 6, 14, and 39 days of

operation,
resnectively.

Since .F-24 was placed in operation, synchironous deflections (both
positive and negative) of the water levels in EF-24, EF-24a,b,c,
MW-8A, and MW-9 have occurred due to barometric pressure
Data collected thus far indicate that pumping at EF-24
produced drawdown in adjacent monitoring wells (i.e MW-8A and Mw-

changes.
has not

(1.8, ,
q\
'}.

On February 17, 1990, a long-term constant-rate pumping test was
initisted at MW-11A. The weil was pumped at a rate of 100 gpm for
three days and recovery data were collected during a

subsequent
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three-day period. After all data were collected, software problems
associated with the field equipment were discovered which made the
data obtained unreliable and hence unusable. A second test was
initiated on March 7, 1990 wihich had a pumping duration of three
days at a pumping rate of 100 gpm. Analysis of these data are not
complete; however, ellipses of equal drawdown at the end of the
pumping test are included in this submittal as Attachment D. After
three days of pumping, 9.77 feet of drawdown were obtained in Mw-

11A, whereas approximately one foot of drawdown was realized in the
observation wells.

EarthFax conducted step-drawdown tests at wells MW-7 and MW-8A on
March 11 and 12, 1990 to determine if they could be brought on line
as extraction wells, MW-7 was pumped for 90 minutes at a rate of
0.17 gpm with 3.5 feet of drawdown. Attachment E shows the
drawdown curve of the well during the test. The drawdown curve
shows a nearly equal rate of drawdown between 20 and 90 minutes and
suggests that the well will produce less than 0.17 gpm during

sustained pumping. Approximately 4.5 feet of drawdown is available
at Mw-7,

The step-drawdown test conducted at MW-8A consisted of pumping the
well at rates of approximately 3, %, 7, and 11 gpm (Attachment F).
Data collected during the test indicate that the we)l will preduce
approximately five to seven gpm during long-term pumping.
Approximately 30 feet of drawdown is available at MW-8A.

A step-drawdown test was conducted at Mw-6A on March 10 and 11,
1990. The well was pumped at approximately 15, 39, 55, and 70 gpm
(Attachment G). A pumping rate of 70 gpm equaled the maximum
output of the pump and resulted in approximately 16 feet of
drawdown. Approximately 76 feet of drawdown are available.

» 1990, step-drawdown tests were conducted at FT-4 and
was pumped at rates of 46 and 64 gpm with 0.79 and 1.38
The later pumping
at the maximum output of the punmp.
aquifer at FT-4 is
no casing.

On March 14
MW-4., FT-4
feet of drawdown, respectively (Attachment "),
rate and drawdown were obtained
The saturated thickness of Burro Canyon
approximately 47 feet; this well contains

MW-4 was pumped at rates of approximately 1.2, 2.4, and 4.2 gpm
(Attachment I). The well dewatered at a rate of 4

4.2 gpm. The
drawdown curve for 2.4 gpm shown on Attachment I suggests that MW-4

will dewater at that rate. Available drawdown at Mw-4 is
approxinately 66 feet. MW-4 probably will sustain a yield of
approximately one gpm during long-term pumping.,
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Based on test data collected from EF-24, MW~-7, and MW-8A it is
recommended that if the influence from pumping EF-24 does not reach
MW-8A, Rio Algom should consider incorporating MW-8A into the
corrective action program as a means of increasing the collection
of seepage water along the northern property boundary of the site.
Because of the extremely low yield obtained at MW-7 and the low
aquifer permeability at that area, little effect from pumping at
that location can be realized,

Pumping test results from MW-11A, MW-6A, and FT-4 illustrate
relatively high well yields in these areas as compared to the other
areas of the site which have unde.gone testing (e.g., EF-24, OW-
UT9, and MW-4). 1Isoconcentration maps of chemical constituents in
the groundwater indicate that the concentration of hazardous
constituents at FT-4 and MW-6A are relatively dilute as compared to
those concentrations present in the immediate area of Mw-11.
Concurrent pumping at FT-4 and MW-6A would introduce relatively
large quantities of water at very dilute concentration levels and
would greatly reduce the efficiency of contaminant removal by
liniting on-site disposal by means of evaporation, which will be
best optimized by extraction of the relatively saline solutions.
In addition to concerns over the finite capacity of the disposal
system, pumping of MW-6A and FT-4 could potentially cause water
with high levels of contaminants to migrate to areas of the aquifer
which presently contain relatively dilute c:acentrations of
contaminants and thereby make the task of removing the contaminants
more difficult. Therefore, Rio Algom should pump MW-11A
exclusively at the southwest property boundary until concentration
levels in that area are significantly reduced.

Because our understanding of the aquifer system is limited and
because time will be required to adequately assess the effect of
pumping on groundwater quality, the exact and final combiration of
extraction wells to accomplish the task cannot be predicted at the
present time. However, with the above program Rio Algom should
address the problem in a manner which will allow the removal of the
mest contaminated groundwater during the early phases of
remediation. This will allow the moet productive use of
evaporative capacity at the facility.
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We appreciate the opportunity to provide this information to you.
If you have questions or comments, please call.

Sincerely,
i

/|

Lohn P. Hamp

Geologist

Attachments
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Sample
Date

09/20/88
09/18/4%
69/19/89
09/15/89
09/15/8%
09/20/89
08/10/88
08/15/88
08/15/4%
0e/18/89
09/18/8%
00/15/89
08/15/8%
09/06/88
08/13/88
09/08/8%
08/12/88

Saaple
Date

09/20/88
08/19/89
00/19/88
09/15/8%
08/20/3%
09/20/8%
08/15/89
0a/15/89
08/18/88
09/15/89
08/06/49
03/06/80

Sagple
Date

09/20/89
09/19/89
09/19/39
69/15/89
09/20/39
09/20/89
08/15/89
08/15/8%
09/18/%%
03/15/8%
09/08/80
09/06/8%

TABLE 1

NORTHERN AQUIFER DELINEATION STJDY -

fell
Kugber

Sample
Humber

oe-17
n-19
oW-10
K10
E-10

118§
1189
1150
1183
114
1191
19
1148
14
1§
1164
1181
118
1162
1n
1163
i

fell
Nagber Nember
ca-11
GH-19
G-10
i-10
i-48
B-53
i-11
K-13
N
B-18
gv-09
¥-10

4}
1189
18]
1183
1181
1192
L1148
1
1 Y
118l
1162
1183

Fell
Numver

Sample
Number

(k-11
G-19
Gn-20
-10
848
H-35
H-11
£-13
B-11
i-18
gw-09
aK-10

1193
1189
1190
1
1191
1N
143
L4l
1187
L1181
1162
1163

Sample
Depth

1
163
3

i
180
185
1
19
L}
e
W
195
HLH
231
{1
HH
150

U-nat

03

B#C03 Cl

L

PREEXISTING WELLS

S04 10§

UL

Cond .

1.000401
1.58840)
3.000401
2. 080-02
3.748-01
1850401
008401
1.628-02
0.004+00
L A4E+01
3. 488401
1.998-02
199802
.078-02
1.068-01
L TE-0?
§,208-6)

i
9.8
193.§
0

!

3
196

A
N
N

!
N
A
N
A
N
A
N
A
0
A

o 0 O O O & O B B S o e

Sample Alpba Ra226/288 Th230

ag/l
1278.6
IR
20884
1346.7
.1
1130,¢
S48
141.5
1.2
431.9

$064.3
13610
10
nLe
WA
188
10,5
.
1.
10723
1808, §
LI |
7.0
06,1
089
1.
1.

40
4D
1.8
1.
a2
il

Na

(0780
185.0
413.8

1.6
60.1
s
L1 A
1.6
nd
1812

191 43460.0

1320
140.8
101.8
a8
.5
11.6

Ca

1.2
1151.4
LS
§14.5
620.7
e
3960.9
1414.1
156,5
113,48
4660.0
k1.5
110
N
805.4
3.0
1.9

oLy
LR
10752
§Eo
]
nn
18604
i
LEH
46N
10000
b
kb
1855
1430
1)
1

n Ba

AS

pCi/l
ot

L1
L1
L1
11
"
L1
1]
L1
11
L1
"

960
1490
3840
280
1520
1880
{11
3
(330
{0
130
2

Pb

-

- - i, A s i - - . -
OO0 e 40 Gd W - L S G s OO

=

0,480
0,100
0.056
0.003
0,050
6.400
(0,010
0.010
0.010
.00l
0,001
0.001

% No radionuclides were ran on the

(9,005
(0,005
(0.005
(0,005
(0.003
(0,005
(h.010
0.010
(0,005
(0.005
(0,005
(0.005

0,00
0.003
0,005
0,005
(0,003
(9,005
0,005
0.005
(0,005
0.00%
0.005
0,003

(0,01

o/l
N 0,603
A1 001
N} 001
A1 A0
0.0l A0l
0.0
0.0
0.0l
.0l

008
005
001
01
001
A01

0.0
0.0}

o

- s

D @ L2 S W & e D

s
. -

A
A3
1)
60
A5
A5

1
v

03
03

=
=3

03
02
02
0l
A1
N}
04
01
0l
0.6l
0.01
0.0!

o o O 0o D o o o

samples indicated,

Ft.
e
156,15
190,68

66.8)

66.0%
1668
{1

5.0
131,74
190,53
150,84
180,93
180,94
wLl
104,65
118,21
11,19

usho,/ ca
14587
M
14470
13850
13€10
"N
131y
11
it
£316
128011
5083
3183
1
1400
M1
4N




TABLE 2
NORTHERN AQUIFER DELINEATION STUDY - NEW WELLS

Sagple Well Caapls Sample  U-pal o3 §Cod Cl NO3 $04 108 ph  S8L
Date Nugber Nugber Degth

—— e

Bg/! SU M,

(/29788 &F-10 1348 170 0.008+00 ; ‘ 4.1 1.0 152.85
11/30/80  EF-20 1250 170 3.008-03 11.8 108.9 128,11
(r/e1/e8  gF-12 1351 181 0.008+00 ' 4 161 (MA 147.04
12/04/8%  EF-23 1252 U1 L.uk-8) J 0 4 NI 161,85
12/05/8%  &F-2 1153 UE 4658401 : A0 180 5103.8 185,35
12/21/88  BP-2S 1257 156 1.318+01 ‘ 0 6606 33831 .4,
11/20/88  BF-26 1156 136 §.008-00 S e 439,35 18,59
01/15/00  M&-RA 1269 200 5.88E+01 ' A 128 §212.8 A3 11,18

BP-14 DRY

BF-15  Abandoned and grouted
01/08/%0  BE-1€ 1265 39 §5,558+00 A f66.1 10385 693 9 ' 16.10
o1/03/%0  BF-11 1250 148 0.008+%0 N U R 41 S 309,09 1.83 100.9¢
01/10/90  BF-18 1266 1Ll 6.528-01 A0 30 M6 4 5507 10.1¢

Sample Rell Saaple Comd.  Alpha Ra228/228  7H230 Ba
Date Humber Number

wabe/co pCi/l

[1/28/88  gF-14 1248 STT L. 48+00  B.9(0+00 &, 138-02
3/ - 1250 S48 BLSTHO00  3.B3E+00  2.128-02
1/el/se -2 1351 1450 B.00E+00  4.508+00 4,998-01
12/04/8%  BF-2) 1250 4703 R.03B+01  3.T0B+00  5.55B-01
11/05/88  BF-U 1253 (1783 7.838¢0)  (.27R+00 8¢
1/an/e - 1257 183 " L L
1/2/88  gF-2 1256 1516 " " '
01/15/80 HW-8A 1280 13060 ’" ' 8
01/09/80  BF-1E 1165 31§ " " "
01/03/80  BF-IT 1% 1M " i et
0L/1e/%0  RE-14 1268 (0537 L i '

— ——
—ll O CTE e G D ED ~3 &S L rD

—

Sagple Bell Sasple  As b tie Ki Se Ag
Date Neaber Number

og/!

11/29/8%  EF-19 1248 (0,001 €0,005 <0,005
11/30/8%  8F-20 1250 (0,001 (0,005 (0,005
11/01/8%  EF-21 1251 (0,001  (0.005 (0,005
12/04/88  BF-2) 1252 C0.001  <D.005 (0,003
/05/88 RE-U (253 0,001 (0,005 <0.005
12/21/8%  EF-25 1257 0,008  <0.005 0,008
12/21/8%  BF-26 1256 0,000 (0,005 0.007
01/15/%0  HB-BA 1260 0,006 (0.005 <0.005
01/09/%0  ER-1¢ {965  0.006 <0.005 <0.005 0.001 1,08  0.001
01/03/80  EF-117 1259 0,004 CD.005 ¢D.005 0,001 (0.05 (B,001
OL/10/90  EF-13 (266 0.004 €0.005 (0,005 <0.0! 0.000 <h,05 <0,001
8% Results for radionuelides have not been received.

0.0(0 <0.05 <0,001
(0.001 (0,05 <0.001
0,001 <005 (0,001
0.001 <0.05 <0.001
(0.001 0,05 0,00
0.001 €0.05 (0,001
0.001 (0,05 (0,001
.001 22,20 <0.001

- 0 O O O O O o©
— et e Emn - oD OB

o o o o e e

- o
-




TABLE 3
SOUTHERN AQUIFER DELINEATION STUDY - PREEXISTING WELLS

Saaple Bell  Semple Sample U-pat  C0J 0eod €l KO3 S04 DS [ Y
Date Hugber WNugber Depth

ng/l st .,
08/08/80  DR-Lb L 85 1548400 B 1§ % 1 1Y ST 110 65,10
B/10/80  DEBO-3 1142 B4 0.008+00 A0 380 S0 1826.8 3011 §1.02
08/10/8%  DEdo-¢ 1143 &y 0.008:00 UL I B 1286.6  01d 66,80
08/11/8% 171 1144 60 6.548-0) N+ 0 B 11 A 1200 W 14,08
E/14/80  pTd LIS 124 0.008+00 L 1 T Y 15,8 1] 13.68
0/14/8% 194 HIT 80 0.000+00 A0 W8 1324 96,1 1 13.1%
ba/14/80 P14 11 sie-e Q0 LT A4 185 i nn
88/15/8%  a-11 1148 107 1.628-92 H 0 011 148 1404, 2456 58,60
08/15/80 4N LT 143 0,008+00 A U6 118 156,98 §53 3.1
OR/01/80  LY-1d 130 81 3.808+0) A 13619 1830 M. 6000 §1.62
08/98/88  LT-20 1140 112 2.63E+00 980 I 0.8 150 0.9
06/15/8%  BR-12 11 1 875800 d 0 30 130 1496 K., §8.64
/07 ®wm-1 LI 108 6.7908-02 J 0 e 146 185.4 (1} §8.9¢
09/13/80  Em-19 T8 120 3.048-00 A0 045 1904 169.6 1} 87,08

Sample Bell Sample Cond.  Alpba Ral26/218 TH230 Ka
Date Number HNuaber
seho/ca pCi/l
08/00/8%  DE-10 114 2030 # Ll L 3t
08/10/80  DEde-d (14 M L L " L
08/10/8%  DMEO-4 1143 1766 " L 1" 3
08/11/88  PY-1 e 338 Ll L &8 Wi
08/14/8% P94 14y 1014 L Ll 88 121
09/14/80 e im 138 o & " {0
08/15/80  B-11 14 10 s L Ll imn
08/15/88 &M 141 118 " " i é)
0R/01/89  LT-10 139 1383 " i L 110
08/08/8%  L1-30 140 1811 " " L 16
06/15/80  WW-11 1112 1180 2.108+01 3.848+00 1.068-01 147
08/07/88 ww-12? 1138 956 L Ll " 132
09/13/8%  ER-12 118 1149 " 1" L 137

—

-—
W A A . — S B B D O D
————— D D —

o D O o O O O
e - T O D - D -

hd
—
e

=
-

Sampie Well Sagple As Be Cd Cr Pb o i
Date Huaber Number

ag/!
08/09/89  DH-10 LI 0,031 €0,010 <0.005 <0.C1  0.019 0,50 0.17 0.009
08/10/8%  DMa0-) (LAY 0,010 CO.000 <O.085 <0.001  0.021 <0.05 0.20 0.00¢
08/10/8%  DMBO-4 143 €0,010 €O.010  0.025 <0.01  0.043 <0.05 0,26 (0,005
08/11/8%  F1-i (0,021 €0.0010 <0.005 (0,01 8,036 <0.05 <0.04 (0.005
08/14/8%  ¥1-d 1145 (0,010 €D.010 0,007 <0.001 0,012 <0.05 <0.04 (0.005
05/14/8%  FY-A LITT 0,025 <0.005 <0.005 <0.00 <O.001 <0.65  0.04  0.00
08/15/83  R-T1 LR CO.010 (D010 <o.005 (0,001  0.000 <0.05 (0.04 (0.005
08/15/80 RN} LT €0.010  €0.010 (0,005 <0.0( ¢0.005 (0,05 <0.01 0.007
08/07/8%  LY-10 1139 0,051 <0.,010 (0,005 (0,01 0.017T 3,80 0.07 (0,005
08/08/80  LY-10 LI40 0,048 (0,010 <0,005 (0,01 0.0l 0,18 e.l0 0,012
06/15/8)  wm-12 112 0,013 €O.010 <0.005 €0.01 CO.005 0.65 0.04 (D.850
08/07/88  @w-1? (138 0,038 €0.010 <0.005 <0.00 0,001 <¢0.05 <004  0.005
09/13/8%  mw-12 LIT6 0,025 €0,005 (0,005 <0.01 <0.001 <0.05 0.0 0.008
8% No radionuclides vere ran on the samples indicated,




TABLE 4
SOUTHERN AQUIFER DELINEATION STUDY -~ NEW WELLS

Sanple Well  Semple Seaple  U-nat €03 HC03 Cl pi  SHL
Dale Hugber HNugber Depth

ag/! —SU— ft.

{8 Abandoned and groeted
01/11/90  g&F-2 1267 230 3.208-0)
0L/02/%  BF-) 1158 I 8078401 (1L

U BE.1 4064 1282 MTILE MR LM T4

3
01/82/90  Bi-d 1270 158 1.188-02 0

0

0

]

OTMER.E 1546 0.0 TTEY 3T le.Se 60DY
B 1| PN b1 1% B+ P 11 Y e T.8T BT
0
0

1/18/89  gF-§ 1155 150 1348401
01/12-90  BF-§ 1268 14 2, 128+00
k-1 Abandosed and grouted
01/24/90  BR-d 1271 1M 3.108-02 0.0 285.8 160,17  61.6 46,1 3 .8 N
01/25/%0  Ww-lla 1372 175§ LO1E401 1734 3828 474,00  272.8 S044.T L4170 h.4E 6189

TR0 B78.0 BE.0 26085 TU8E  B.01 69,00
6348  S12.0 TO.4 10433 032 T AL

Sapple Bell Semple Cond. Alpha Ra226/228 TH230
Date Hember Hagber

uaho/cm pCi/l

0L/LL/%0 - 1167 4121 i
01/02/%0 . 1258 15187 "
01/21/90 . (11 1 i
12/18/49 - 1255 36 "
0L/12-90  EF-6 (168 I 8t
81/2/%0  RP-8 1211 1202 "
01/15/90 . 11 160 s

Sagple fell Sample As b o Ki Se AL
Date Huaber KNumber

ag/l

0L/1L/%  gF-2 1261 0.017 <0,005 <0.005 <0.00 (0,001 <0.05 0,008
01/02/90  BF-3 1258 3,200 C0.005 0.105 0.00 (O.001 22.80 <0.001
01/32/90 KP4 12 0,000 €0.005 <0.005 <(0.00L <0.001 <0.05 0,007
12/18/8%  BF-5 1255 0.006 <0.005 <D.005 <0.01 (O.001 2.87  0.001
01/12-90  EF-6 1268 0.012 (0,005 0,007 ¢0.00 <0.001 <0.05 <0.00!
01/24/90  EF-8 1211 0,020 0,005 0,006 <0.01 (0.001 <0.05 (0,001
01/25/80 WW-tla 11T} 1,100 €0.005 0,075 <0.01 C0.001 2L1.60 0,001
% Results from radionuclides have not been received




TABLE S-NORTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING
MW-T (Sheet one of four)

Sesple Sample Sample U-mat €03 §cod Cl
Date Kuaber Depth

g/l

06/06/88 8.580401 Q1000 (0009 1880 TH0 AU |
08/18/88 1.180+01 A 38T 1e6e.y 2068 16T 1.85 186,82
08/10/89 8. 608+04 513.0 1030.T  330.0 R206.5 e
10/25/80 §.278401 A 2B46.1 10805 4002 82001 131 16
[1/05/88 0136401 O 16T et 3300 NN A1 14620

Sagple Cond. Alphe  Ra226/228  Th339 Na
Nesber ,

yaho/ca pCi/]

06/06/8% L8133 LLOIB+O4 §.546+00 6.408-01
0E/16/8% LT 138804 T.268+00 8.018¢00
03/20/88 18213 T.00B+04 G.TIE+80 3.908+00 1210 1 .0 06
10/25/89 18300 3528403 A.TIE+0) 0.00R+00 5341 15 0,18 (.10
(1/05/4% 10017 €.01E+03 2.208+00 3.08R-01 4300 1 .0 00

Sample As
Heaber

C6/06/88

08/16/89 ;

09/20/89 (0.010 (0,005 <0,005 0,030 <O.001 3400 0.020 0.070 0.08
10/25/88 0,000 (0,050 (0,050 <0.100 0,001 32.06 0,003 0,003 0,00
11/05/8% 0.003  CO.005 <0.005 0,050 <0.001 34,70 0.004 0,010 <0,10




Sample
Dale

0E/08/a8
0i/21/88
08/21/48
08/21/89
10/24/88
H/ed/e
CSAMPLE # 1193

Sample
Date

06/08/88
08/21/89
09/21/3%
08/21/8%
10/0/8
LL/04/88

Sample
Date

06/08/8%
08/21/89
03/21/4%
09/21/88
10/24/88
11/04/89

Sample
Nusber

1ot
18
119§
1196
nm
1232
Cl SUSPRCY

Sample
Numbe:

et
153
tH
119§
1"
1

Sample
Number

Lo
183
1193
L1196
nn
nm

TABLE 5-NORTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING
H-72 (Sheet two of four)

Sample  U-mat co3 §CO3 Cl KO3 sod 1D§ b SWL
Depth s "
w/l U M,
§1 L.408-0? 0.0 197,0  198.1 i3.0 MLE N T.86 TLEMI
88 0.00E+00 0.0 1168 M2 1206 6001 12 T LW
80 (. 208-00 0.0 2360 1e.0v 5.8 2157 WY LM L0
138 5.008-00 0.0 1706 169,90 176,60  BT0.0 1884 .86 T3
81 LEn 0.0 2555 46 00 M6 T LD M
80 L.10E-02 0.0 2140 482 20,0 2230 W bYW
Cond. Alpha  Ra226/228  Yh23O Na i Ca [ Ba
wnbo/cn pCi/l ag/!
110 L L3R+01 L. 198400 0.00R+00
1303 0,00B+00 1.09B+01 1,54k+00
1070 S.57K+00 3.578-001 d.478+00 I} L] 61  <0.01 0,06
1337
1013 0.00B+00 T.T38-01 4.75B+00 158 § Y B 1 1 P )
S84 L.STE4OL 1.BTE+00 T.17B-00 158 6 i .00 b0
As Be Cd Cr Pb do Ni Se Ag
g/l
(0.010 (0,005 0.006 <0.01 (0,001 0,06 0,020 0,020 <0,01
(0.001  C0.030 0,060 <0.10 (0.001 (0,50 CO.001 (0,001 (0,01
0,000 (0,005 (0,005 <o.0f co.000 0,31 <0.000 0,005 <0.01



Somple
Date

0E/1Y/08
bE/IE/ B
/20
10/25/88
11/03/44

Sample
Date

0E/12/48
OR/1E 0
W/
19/25/88
H/03/48

Sseple
Date

eE/12/0h
bE/1R/EY
0h/t/8
10/25/48
H/n/en

TABLE 5-NORTHERN AQUIFER
WELLS SELECTED FOR MULT!PLE SAMPLING
RW-1 (Sheet three of four)

Sample Semple  Uemat ol ¥eod ¢l LI sod s i WL
Kumber  Depth ol K
o/l oo,

LIOF 100 B GOReRL SETE.0 45010 104R0 TR0 TERLT R BB 1L

L A 1L 8 1 1 T T S 1 2% B {38 I JO T I+ D I R B Y

LIOE LB0 B I50e01 €OT6.0 45D6.0 10747 1320.0 B30 MMM AW 16LE0

1000 100 TLRLEeRL SER3.0 A21T.0 10IR.E  TRELM TTIOLE 26D ATE O 1ELM0

P00 060 . 5THe01 6OB5.0 43400 1O3LT  SSA.0 Bo0R. 0 G AT 160
Sample  Cond, Alpha  Ra236/200  TAI30 1 § (e T} ba
Number

usho/en pCi/l s/l

PIOF TSEET L SAERRL T SLEA00 0. 008400

S 1TTIE L EORebd 1L 56R+00 5.23E-0)

LLBE JOE33 L 3TRe0d L 100401 | 08E+01 BORO 1| ) .00 nu

1000 DONET G RRReRY L BEBADL 000300 MY 1? 3 .00 e

L381 DRRET 0. COR+00 §.400400 7.808+00 7400 " i .0 0.0
“anple As be (d Cr ] bo N §e Ag
Nasber

o/l

1104

1152

1188 O340 CO.005 <O.005 0,03 <0001 32,60 0,030 0.100 405

1 0,050 0,050 <0050 CO.t0  0.00 2T.80 CO.001 0.00) 0.05

1131 0020 D005 (o005 (D01 (0001  31.50 CO.001 0010 0,10



Somple
Date

/10
LA L)
0/ 1b/8
W
10/13/4%
11/63/80

Sample
Date

won'n
0/11/4
0E/18/08
0s/1e/0
10/13/8
L1/03/8%

Sample
Date

0E/13/8%
0/11/80
0k
08/14/48
10/13/88
11/03/48

Sample
Kewber

1104
1151
1 H
118
(R3]
1

Sample
Number

10d
HH]]
1 H
1]
(13])
11

Sample
Nunber

Lo
131
1188
14
1
13

TABLE

5-NORTHERN AQUIFER

WELLS SELECTED FOR MULTIPLE SAMPLING
RW-2 (Sheet four of four)

Somple  Ueml €03 §C03 (l LI S04 0§ LI
Depth I ams—
o/l .
e LR BRD N0 BRGE SO6.0 LBIBLE  NAL DL IREME
I I 1 T T | JN 3V B U 1 O 5 L TR I Y I
b J U {7 1 T Y SN 1 A [ % I T B 11 L Y FO Y (Y}
WS LTER)  JELLE O LIBELO TOBE.T  GRE.4 2505 BERY MY LM
b S # 1 TN 7% SN b 4 I8 S ¢ A { B T SO i O N P L LY 1
A J T ) X J U 1) % S 4 TR N [ O 41 1% 2 1 1% I 1 1S A ML
Cond. Alphe  Ral2E/230 TIN0 M i s T ba
wbo/co pli/l s/l
EODT  B.B0R+03  3.00B400 2.138-0)
STOT L RRRe0)  TLT0B400  1.04B400
E140  LLBEReDY  2LTERC00  5.23B401 1710 b L Y N 1 B N 1
11830
G063 S 0TReDY  2.25R401 0. 00R+00 1636 § U Y J B N )
1817 LE3Ee0)  ELNSE-01 6. 0dB-01 1440 { 1w o on
As Be (d Cr 4] Mo i Se At
o/l
D040 o005 0006 .01 0001 LLB1 CO.010 0060 0.0
0,004  CO.005 <0005 CO.0)  CO.001 D46 <0001 0.00E 0.01
0,000 CO.005 <O.005 <O.01 co.001 1.5 <o.601 0.000 0.01



Sample
Pate

b/0T/0
we/n
0h/0E/08
/e
LE/16/4%

Semple
Date

0E/01/48
0a/02 /08
oh/0L/
10/11/88
L/1e/8

Sample
Date

0E/07/88
bE/02/ 1Y
bO/08/89
10/11/89
H/16/8%

Sample

Nember Depth

108
Hu
1166
16
1

Semple
Number

109§
1M
1166
1216
10

Sample
Number

1086
Hu
1166
(e
10

TABLE 6-SOUTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING
MW-1 (Sheet one of four)

fample  Uemt col KO3 (1l L[ U] 10§ [T
w'l WO,
i 160 00 060 0.0 300 SO0 K LT BB
] M H S 0.0 4113 BRELE T BETLE B2 B M
[} 1000 00 461 WY S W T Ll Bl
i LA 0 360 W33 e B0 1M L
] S 1T TN S 4 % SN 1 1IN S ¢ N 1% SO 1 {1 SO % 1 B { P i
Cond. Alpha  Ba226/200  TRIMO K | G [ 1} b
wbo/co pCi/l a/i
1 [ SR40) 1000400 4. C0R+00
um BALIRA0Y 3. 00R-01 4. 6TR+00
1{1¢] L0403 €.50E-00 2200400 450 [ e .0t oM
1050 S 000400 . TTReB1 30TR-03 46 { 1 a0
Y 0.00E+00 2. 83B+01 . 4TRe0 300 ) "N wn un
As be (d (Cr b ¥o Ki Se A
w/l
0,832 CO.005  0.005 (0.0 001 O.64 COL010D 0,035 (0.0
0.034 (0,005 0,005 <o.00 <0001 0,65 <o.001 0.008 <0.01
0,036 CO.005 <0005 <O.b1 o001 O.BE o001 0.025 0.01



TAB'Y G-SOUTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING
MH-2 (Sheet two of four)

i“'h ‘(.';!: s‘!,h Veonat 0}
Dale Keaber Depth

86/08/10 J- ‘ L UL
/N N} . ! s M

bh/0N/BY A . LY B+ P
W/ A1 i 4 BT UK
(0/12/4% 1 " ‘ 4 W0 N
/82780 ‘ A4 I8 N

Sempie  Cond. Alpha  RaliE/t10
Huaber

sabe/co pCi/1

0E/ok/8Y 1530 D000 €.03B-01 B8.05R-01
e300 LA 1470400 250801 1.008400
/00 1ERT  LTORe0Y 1. 000+00 2.35540)
0/ 13/0 16

/1 a2 RLIReOT C.T4B¢00  0.000+00
LL/6d/88 (648 L 0TRe0D  4.530+400 | B80+01

Seaple
Hugber

06/08/89
/08
08 08/ 8% 0,012 (0.005 0,005 Cb.01 A 00RO D011 CB.0I
08/13/88
10/12/8% O.010  CO.005 CO.005 (B.B) A8 0,000 0012 0,01
11/01/8} 0.0 0,005 <9.00% <0.01 a6 0000 0011 (0,01




Somple
Date

UL Y
bE/14/80
0O/14/8
bY/14/8
10/13/4b
/e

BE/SE/RD
88/14/88
BE/1/0
0F/14/8Y
10/13/8%
LL/01/8%

06/08/8%
08/ 1/18
08/ 1480
18/13/8.
LL/e1/e8

Seaple
Hegber

Saaple
Nusber

faaple
Depth

Cond,

U-mt

TABLE S6-SOQUTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING
MW-4 (Sheet three of four)

€03

403 Cl

NOd S04

10§

L 685409
IR L
[ R
. 0ai0
10100
L1E00

dlpha

RotiE/1N

gg/!

il
Wi
he.0
Mia
L1
LI

.y
LI
1.1
wa
1.6
0w

(15,6
.
LI
1500.¢
LELY
ol

N
LY )
30
(F1 )
13,30
135,15

wabe/ca

L
1600
o
4530
Hn
1§

€.818402
§.8504800
L] L

3.00802
1.07048%

pCi/l

1.060+00
1.050401

1. 158+00
154801
1.248401

§.005+00
1.570401

b.005

h.005
(0.005

(9.00

(0.90%

L

\'n.l

.9
.0l

0,010

b.00l
(.001

0.0

0.0l
0.0




TABLE 6-SOUTHERN AQUIFER
WELLS SELECTED FOR BULTIPLE SAMPLING
MW-11/11A (Sheet four of four)

Sepple Seaple Sample  Uemal 0l neod (l
Dale Reaber  Depth

ag/|

o b R .0 S008I NE M R
o, 8 LR 0 BB GeRbd 1000 136LT WM
0R/11/8% [ 130401 0.0 1000 13063 458 16100 832
/1178 EASEA0) IMILLY e2b JMNEY 3520 BARGLE 143R0
10/10/4% TOLSEOOL  1033.0 R2686.7 1SRL.0  256.0 4RM6.4  LIPM4
/10 LIRS0 1004 RRRL 0 T TR BMAT 1T
-l

Sample  Cond, Alpha  Ra22E/208  Th230 fla
Ruaber

rabo/ o pCi/l

0E/14/80 1 3100 L. A1Re03  2.EHE400 0.005400
bE/0e/80 13 LR " " "
0h/11/88 1168 184 L o L
0/11/88 1EF 18180 " " st
10/18/8% 1 e " " o
0/25/9 AR L] ]]) " e "

Sample
Husber

06/14/8% e

BE/04/8Y I

0e/11/6% PIEE 0,030 (0005 o005 <001 CO.001 2.4 0.030 0,032 0.0

0/11/80 (16}

10/10/8% 1t

01/25/%0 12128 2.000 0,005 0,075 <001  CO.001 2160 CO.001 0,006 <0.01
¥ Ko radionuclides vere rzn on indicated seaples,
O8F Results of radionuelides bave not been received,




TABLE 7: MONITORING PROGRAM FOR 1990/91

wells to be sampled quarterly for Unat, Cl, SO,, pH, and
conductivity and annually for As, Mo, N1, Ag, Se, Ra-226/228, gross
alpha, and water level:

Pumping wells Background wWel is Point of Compliance wWells

OWuUT~8 MW= 5 OwuT-9
EF-24 MW=13 H=56
MW=11A EF-3

North Aquifer wWells South Aguifer wells

EF-256 MW-9 Mw-4 EF-6
EF-23 Rw=1 FT-4 TES
MW~ 7 RW-2 EF-4

Mw-BA

water levels will also be measured annually in the following
wells: H Wells 6, 10, 14, 38, 48, 55, 67, 71, 72, 713, and 77: D-

3; MW Wells 1, 2, 6A, 10, 11, and 12; DMBO Wells 1, 2, 3, and 4;
FT-=1; LT Wells 6, 10, 19, 20; GW-20; and EF Wellr 16, 20, and 256




TABLE 8: ANNUAL WATER BUDGET

Precipitation (12 inches/year)

Lower tailings (48 acres)

Overlying watershed (25 acres), based
orn 0.2 inches/year

Total influx to lower tailings

Assume 10 acre storage pond with no
overlying watershed

Total precipitation

Evaporation (40.2 inches/year)

Lower tailings

5% est., sprinkler enhancement
Total lower tailings evaporation
Storage pond

Total evaporation

Upper Tailings Radon Cover Moisture

Total so11 applied = 300,000 cubic yards
8011 density = i14 1b/ft?

"nwu

"o on

Initial soil moisture = 6% 1.09 gal/ft? goi)

Optimum moisture = 13%
Total water used = 8,857,253 gal/18 months

Net water LOss

Tota) usage and evaporation
less: precipitation influx
Net water loss (annual average)

"

N

EE

29.7

30.0

99.5

104.5
21.0

11:3

©

136.



Natural Uranium (mg/!) Contour interval 20

2633000 2643000
614000 ; . . ; 614000

504000
2633000 2643000




FIGURE 2: AREAL DISTRIBUTION OF ARSENIC
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FIGURE 6: AREAL DISTRIBUTION OF SELENIUM
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FIGURE 7: AREAL DISTR/BUTION OF RADIUM-226 AND -228
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Table 5C of

AREAL DISTRIBUTION OF GROSS ALFPHA
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FIGURE 10: AREAL DISTRIBUTION OF SULPHATE
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FIGURE 11:. REVISED POTENTIOMETRIC SURFACE
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