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Denver, CO 80225-0325 7- g% ,

Docket No. 40-8084 .,

Source Material License No. SUA-111
Re: License Condition No. 5_3 )

Dear Mr. Hal1

This letter is in response to your letter dated 2 March 1990
concerning the development of our groundwater corrective 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 I

there is some question on the zone of influence of these pumping |
wells in the areas around MW-7, MW-6A, 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. Initial
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 Attachments A through I.

Because of the finite capacity for the disposal of collected
seepage waters we intend to concentrate first on the removal of !

the mos_t contaminated groundwater; that is, from EF-24 and OWUT-9 {
in the northern aquifer and MW-11A in the southern aqu'.fer. )
Wells MW-6A at.d 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. |

|i !
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Mr.-Ramon E.-Hall-
.2 April 1990.
'Eaje Two

.

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: i

required analytical data-in the enclosed: Tables 1 through 6, show
that constituents having lall z the concentrations below compliance ,

limitscare barium, beryllium, cadmium, chromium, and lead.
Because of their low concentrations, areal distributions.offthese
constituents were not prepared and'we_hereby request.that

~

monitoring requirements for these constituents befdiscontinued.

Areal distribution maps'forLnatural uranium, arsenic',
molybdenum,' nickel, silver, selenium, radium-226 and -228, i

thorium-230, gross alpha, and sulphateyare enclosed:asLF;igures 1. 1

through 10. Due to the erretic results obtained for the lovels
of thorium-230 it was not possiblefto draw meaningful 11inas 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 i

at Lisbon was 52.3 pCi/1, Therefore,1we request'NRC to permit-
Rio Algom to discontinue routinesanalysis for thorium-230. q

The'isoconcentration' maps (Figurey1-10) show that the areal'
extent and concentrations of hazardous-constituents has now been
delineated. We are now working tosimplement a program directed i
toward removing-the hazardous constituents'that entered,the !
groundwater, rather than a program for treating them in place. !

Initial steps for implementingEthis corrective-action program are j
outlined above. In order to. measure the effectiveness of-this |
program we intend to monitor the wells shown in Table 7,'

3
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 q
on an annual basis. The 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, any11T wells-and most of the LT wells
since these wells are either dry or have been plugged in prior
years. The water level monitor 4ng program should-therefore be ;

restricted to those wells shown on Table 7. )

1

|
u
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Mr. Ramon E. Hali'
2 April 1990
Page Three

Quar'terly monitori'ng fo'r 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 concentrations 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 ' increase-in
contaminant concentrations.

In light of the recent_ data'(attached) we_ agree with you
that MW-6A is not a good point'of compliance well.- Rio Algom
therefore proposes'using EF-3.in place of MW-6A as the-point of
compliance well at the southwest property boundary. EF-311s the
preferred replacement well because:of-its position within the
contaminant plume and its= proximity to the property boundary.and

,

MW-11A. If:an additional point--of_ compliance well is. req ~uired, q
EF-5 would be used. We propose to monitor EF-5 in place of MW-6A j
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, i

~

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 I
readings taken in 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 1990, with the static waterElevel being )
below 6500 feet ms1. j

Water from the pumoback system will be evaporated-or used on
site- An annual water _ budget for the site is.provided in Table.

8, attached. This shows that the_ average annual' water loss ~to be q
et 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
conditioning of the coils and-clay during placement of the radon !
barrier on the upper tailings during the next 12 to 18 months. 'A
largo storage tank will be installed for loading water trucks'at

t jf the couth abutment of the upper tailings dam for this purpose.
Any overflow from this tank during periods of low demand will be
directed to the lower tailings.

,,

i !,
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Mr. Ramon E. Hall =
2 April 1990
E0.9e Four

i

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 will have sufficient surge storage
capacity to hold excess water during winter months. F i n a l .-

-

selection of a site is 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-wil1Jcontrol 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 its present configuration oriraodified to enhance
evaporation, and the new storage' pond will be used to transfer- q

water:as needed to optimize evaporation and to: limit recharge to
the-extent possible. ]

A $150.00 check-is enclosed for this minor amendment.- If-
you have any. questions on the foregoing, or need' additional-
information, please call.

1
Yours sincerely,

f '.
R. S. Pattison l

1Manager

'

RSP:bs j

Enclosures

cc: M. D. Freeman
B. K. Reaveau

!

!
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B 2 20 CI

agp d EarthFax
7 Earthrax |

Mr. Robert S. Pattison, Manager F , _ .. [7 Engineering Inc. !
Rio Algom Mining Corp. .. j j,j ) Engineers / Scientists !

La sal Route 7324 south :300 East

Moab, Utah 84532 see 100 i

M""*' Midvale. Utah 84047~ !

Dear Bob: Telephone 801561 1555 - q

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-

qeffect, if any, that pumping these wells will have on-the aquifer i

near MW-7 at the northern property boundary and near 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 qualitative predictions of its
performance.

EF-24 has been continuously operated by Rio Algom, - with then
exception of a two-hour shutdown on February 22, at which time a
' defective flow meter was replaced. Since completion of 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 drawdown was obtained in the
observation wells. Attachments A, B, and C show ellipses of equaldrawdown at, EF-24 after 6, 14, and '39 days of operation,
resnectively.

,

Since UF-24 was placed in operation, synchronous 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 changes.
Data collected thus far indicate that pumping at EF-24 has not y

produced drawdown in adjacent monitoring wells (i.e. , MW-8A and MW- j
9).

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

,
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Mr. Robert;S. Pattison
March 29, 1990
page.2

q

three-day' period. . After all data were collected, sof tware 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:which 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 theA 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 .

1

EarthFax conducted. step-drawdown tests at wells MW-7 and MW-8A on
3 March 11 an,d 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 I
drawdown curve of the well'during.the test. The drawdown curve
shows a nearly equal rate of drawdown between 20 and 90 minutes and I

suggests . that the well will produco.less than 0.17 gpm during
sustained pumping. , Approximately 4.5 feet of ' drawdown is available I
at MW-7. .i

b
The step-drawdown test conducted at MW-8A consisted of pumping thewell at rates of approximately 3, 5, 7, and 11 gpm (Attachment F).
Data collected during the test indicate that the well will produce

-

i

approximately five to seven' gpm during long-term pumping.Approximately 30 feet of drawdown is available at-MW-8A.
;

i

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 J(Attachment G). A pumping rate of 70 gpm equaled the maximum

1output of the pump and resulted in approximately 16 ' feet of '

drawdown. Approximately 76 feet of drawdown are~available.
!

On March 14, 1990, step-drawdown tests were conducted at FT-4 and
MW-4. FT-4 was pumped at rates of 46 and 64 gpm with 0.79. and 1,38 ,

*

feet of drawdown, respectively (Attachment H). The later pumping '

rate and drawdown were obtained at the maximum output of the pump. ' lThe saturated thickness of Burro Canyon aquifer at 'FT-4 isapproximately 47 feet; this well contains no casing.
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 4.2 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 isapproximately 66 feet. MW-4 probably will sustain a yield of
approximately one gpm during long-term pumping.

;

/

|
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March 29,.1990
page 3
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Based on test data collected from EF-24, MW-7, and MW-8A it is
recommerided that if the influence from pumping EF-24' does not reach
. MW-8A, . Rio Algom' should consider incorporating MW-BA into the.

corrective ~ action program as a means of ' increasing 'the ' collection
of seepage water along the northern propei-ty boundary of :the site.
Because of the extremely low yield obtained at MW-7s and the low
aquifer permeability at that area', littlo effect from pumping at-

|

that location can'be realized. j

. Pumping test ' results from MW-11A, MW-6A, and FT-4 illustrate
'relatively high well yields in these areas as compared to the other .f-

areas of:the site which have unde /gone testing (e.g., EF-24, OW- 1.

-UT9,'and MW-4). Isoconcentration maps of chemical constituents in j
the groundwater . indicate that the concentration of hazardous- :
constituents at FT-4 and MW-6A are relatively dilute as. compdred to .|those concentrations present in the immediate1 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 jwould- greatly reduce the efficiency . of contaminant removal by ilin.iting 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 l
system, pumping of MW 6A-and FT-4 ~ could potentially - cause . water !

~

with high levels of contaminants to migrate to areas:of< the aquifer
jwhich presently contain relatively dilute .-cancentrations of -!

contiaminants and thereby make the task'of removing the contaminants
more difficult. Therefore, Rio Algom- should pump MW-11A i

..

exclusively at the southwest property boundary until concentration .jlevels in that area are significantly reduced.
4

!
| 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 combiriation of
;

j extraction wells to accomplish the task cannot be predicted at the i
L present time. However, with the above program Rio Algom should ^

address the problem in a manner which will allow the ' removal of the. 1
most- contaminated groundwater during the early phases of
remediation. This will allow the most productive use- of 1

evaporative capacity at the facility.
g .;
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Mr. Robert S. Pattison. '
i;, March 29, 1990
1

page 4
;

i;
!: j

.. e appreciate the opportunity to provide this information to you,
i

W
\ If you have questions or~ comments, please call.

|

' Sincerely,-
l

i

s
-

1

(on*n P.Hamp \Io' ologist
- 'l '''
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TABLE 1 1 i:

NORTHERN AQUIFER DELINEATION STUDY - PREEXISTING WELLS

$asple tell $aerleSaarle U aal C03 1C03 Cl NO3 SO4 TDS PI $51, tend.
Dale Nieber Nieber Depib

,_,

og/l SU- it. -sobe/ce.
H/20/89 05 11 IIH ,8H- 1.01841 H10.8 5H4.3 !!!).6 H11.0 1133.1 !!Ils 8.55 1 H.31 14H1-

H/H/ll 09 19 1189' 183- 1.588 4 1 H.4 IHl.0 10.9 185.0 1151.4 4338 8.92 IH.15 5103

H/ll/89 0910 llH= tte 3.11841 193.5 - !!H.3 10!!.4 413.4 3511.5 19151 l.11 IH.H - lH10
09/15/89 IIt'- -lill 15= !.HI 41 0.0 H l.6 0 4E.1 (1.8 614.5 till 1.!! II.H - Illit
H/15/ll - I It - IIH lle 3.148-t! - 0.6 341.4.43tl.1- H.1 lit.f 1154 1.18 44.05 IHit. n
H/!l/89 I 44 llH : 185 - 1.85t41 138.8 1198.8 1139.4 518.0-tHl.6 1301 0.11 141.88 1131' .i
01/16/81 I 55 litt- 141 ~ 4.13t41 IHl.1 !H3.5 5H.S $85.1 3lH.S 10H4 4.44 110.18 13117 i

H/15/89 I 11 ~ - IIH 101 1.HB l! . 0.0 181.1 141.5 32.6 1414.1 14H 1.30 H.H - 1101 d
H/15/II I 13 1(41 143 0.Httet l'. 0 !H.t il5.1 !!.4 156.5 553 - 1.H 131.14 118 !

09/18/89 I 11 1181 'til 1.44t41' 0.0 1911.3 431.0 - 161.1 !!!3.8 4H4 1.H IH.53 - H18
-

H/ll/H I 11 litt til 3-.44t41 - 0.0 tHl.l 164.1 414H.0 4 H0.0 lHH 4.lt lH.84 ItH1
H/15/H I-18 litt 195 1.Ht et 0.0 311.8.1H4.9 131.0 til.5 ll!! -1.11 lH.H -5483= '

H/il/89 I fl 1181 1 0 1.Ht t! 4.0 301.8 1444.3 14.4 111.0 1911 1.H IH.H '5153 - '

H/H/ll 99 09 lit! !!! !.81801 0.0 Hl.1 111.8 161.8 381.9 1855 1.H tH.11 1341

H/l!/ll NW il - lift til 1.HI 41 0.0 301.9 111.1 118.8 805.4 IIH 1.01 !H.H 14H . ,

H/H/H util lit! 105 1.118 0! 0.0 !!l.3 23.2 9.5 31.0 168 1.44 118.11 H1 i
H/tt/89 ~bW il 1111 tH 5.ttt83 0.1 tti.1 11.1 11.6 31.9 144 1.45 1 H.19 04 ij

.

Saarle Bell Saarle Alpha tattt/!!! TbtH Na 1 Ca la la
Dale Nesber lieber

PCill ag/l
08/10/89 GR-11 till H H H HH !! 4 0 .01 0.H '
09/19/89 GW il lill H 88 ** 100 6 93 0.01 - 6.H
H/ll/H - G5 14 llH 88 88 88 38H 15 6 4 .11 8.H -
H/15/H I il till 88 88 88 2180 25' 412 0.01 -1.15
H/16/89 I 48 litt 88 ** ** litt 15' 10 (0.01 0.01.
H/24/tl I 55 1191 88 88 88 3tH 13 6 0.01 0.05- ,

18/15/19 ~ I fl 1148 H. ** H- til 11 18 0.l0 0.11 ,i

H/15/H I-13 1141 ** 88 88 0 8 1 0 .10 0.14 1 !
09/18/89 E 11 till 88 88 88 15H 11 H 4 .01 0.03 '

H/15/H I 14 till ** ** ** 40 11 338 (0.01 0.H
Ol/H/ll ut H litt ** ** 8 130 $ 181 0 .01 0.04
Ol/H/H ut il 1163 88 ** 88 !! l 49 0 .01 0.08

$asple Well Saaple As Be Cd Cr pb No Mi Se Ag 9., !
Dale Inalier Nieber

,

ag/l gi
H/10/H 09 11 till 1.460 0.005 4.H5 0.01 0.H3 15.10 0.05 9.lH 0.01 sf )
H/II/81 CV Il till 8.300 0.005 H.H5 4.01 0.HI 3.0 0.01 - 0.010 0.03 *-

H/ll/H C1 10 llH 0.050.. Q.H5 0.6H 4.01 0.Hl. 1.H 0.01 0.010 0.03 r, ;
11/15/19 I 10 till 4.H3 ,4.00 4.H5 4.0L 0.0H 0 .05 0 .01 -0.010 4.01 4i
49/10/19 I 48 till 0.t50 . 4.005 4.005 0.01 (0.H1 1.58 0 .01 6 He 4.01 *i
09/10/H IH 1191 0.490 0.0H H.H5 M.01 0.Hl 14.60 0.01 0.0H 0.01 -

Ol/15/H I-11 litt 4.010 0.010 0.0H 0.01 0.000 (0.05 0.H 0.H5 0.01 a
08/15/H I-13 1141 4.010 (0.010 4.005 (0.01 (0.H5 0.05 (0.01 0.H1 0.01 s
CD/II/H I-11 1181- 0.010 , 0 .005 0.005 0.01 0.001 3.83 0 .01 0.030 (0.01 e
Ol/l5/H I 18 litt 4.001 H.H5 4.005 (0.01 (0.HI 4 .05 (0.01 0.010 4 t1 ."
H/H/89 ut-01 1142 0.H110.H5 4.H5 0.01 0.001 4 .05 0 .01 0.018 (0.01
49/06/19 IN 10 11 0 4 .001 4 .005 4 .005 4 .01 (0.H1 0 .05 (0.01 0.001 4.01 <

"

** No radionuclides ute ran on the nerles indicated. - -. )

_
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TABLE 2
NORTHERN AQUIFER DELINEATION STUDY - NEW WELLS !

$asple tell !aarl: Sample U-sal. C03 IC03 Cl NO3 $04 1D5 pl SIL
Dale Rieber Netber Depth ,,,,,,,

et/l SU Ft.

'

II/18/H EF-ll !!48 lil 4.Ht+00 0.0 til.4 44.1 15.5 11.0 344 8.14 151.851
11/30/89 IF-!D !!H 111 3.HI 83 0.0 !!1.9 11.8 10.1 lH.S lit. 4.14.Ill.!! h
11/01/19 IF !!- !!51; 181 0.00t+H 0.0 !!!.8 lit.4 64.4' 438.1 litt 1.18 141.04:
!!/H/il 'EF-13 !!52 !!1 2.44t-01 0.0 - H1.3 465.8 til.4 !!38.4 4314 = 1.43| 181.45
11/05/89 ff14 !!53 til 4.Ht+61 0.0 1135.0 .163;8 409.1 5103.l; 19518 1.t!:145.35
!!/11/H IFti !!51 154. 2.3tt+01 8.4 !!H.1 (H.I !!5.6 3393.1 1811 8.H-N.A.. j

~

!!/11/89 EF16 !!56' 136 1.04t41 89 !!5.5 146.1 51.8---439.5 till 8.04 18.59 -
el/15/H ut lA 12 0 ' 280 5llt+0! 4.0 1345.4' $52.4 188.0 4t!!.8 ItHI 1.03 111.18

EF14 Dt1

IF15 Abandonedandtrouted
et/09/H EFit 1101 H 5.55t+H 0.0 446.1 1938.5 !!1.4. 483.9 '3384 1.11 14.10'
01/03/H IF11 !!H 144 0.00tH0 0.0 314.3 151.1 1.5 3H.S 1150 1.83- lit.H i

41/ll/H IFll: !!H 111 4.51801 6.4 3H.S 3418.6 144.4 550.1 Htt 1.86 10.16 - 'I

,

Saaple tell Saarle Cond. Alpha tatti/128 Tb!30 Na t Ca un la
Date Nieber Haaber :1

inbe/es pCill. ag/l -

11/19/89 tF H - 11 0 511_ 1.14t+H 8.llt+00 4.llt-01 13 2 59 0.01 (4.01
il/30/H IF-10 !!50 548 6.51t+00 3.83t+H !.itt et 36 3 58 (0.01 -(0.01
!!/01/86 tft! !!$1 ' 100 4.Ht+H 4.Ht+H 4.Ht 01 39' -3- 111 - 0.01 (0.41
!!/H/ll IF-13 !!51 4103 f.Ht+01 L3.1H+H 5.55til 401' l' 414 0.H '0.01
11/05/H . tF-14 !!53 -!!!83 1.83t+03- 4.37t+H es 3tH le 410 . 4.01 0 .01

-!!/!!/84 IFti !!$1 1833 88 88' " llH 11 920 0.11 ~ 4.11
!!/11/89 IF16 !!54 till 88 H " 15 5 !!0 4.06 0.11
II/15/H ut-8A ItH ' 13H0 :: :: :: 34n 11 40 ; 0,H 4.01
II/H/H EFil !!65. 5153 n n u H! 6 IH' 4.45 0.04 13

et/43/H IF-11 Itll 1118 88 " ** 355 6- 50 0.01 0.01 -i
01/10/H IFil 1144 19531 88 H H 1854 11 410 0.01 0.11~

!

5esple Bell Sample As Be Cd Cr ib to Ni Se - Ag

Dale Rieber Naaber
,

og/l

ll/tt/H IT il 11 0 (0.00l (0.005 (0.005 0.01 0.010 (0.H (0.001 0.014 (0.01
II/30/H tF ll !!50 (0.H1 0.005 0.H5 0.03 0.001 0 .05 0.001 0.0H (0.01
!!/01/19 EFtt 1151 (0.001 (0.005 (0.005 0.01 (0.001 (0.05 (0.001 -0.011 (0.01
!!/H/89 IF23 -1251 (0.001 (0.H5 0.005 (0.01 (0.001 0.05. 0 .001 0.048 0.01
it/05/H IF14 !!$1 4.Hl (0.005 0 .005- 4.01 0.001 (0.05 0.001 0.016 0.01 >

lt/tl/H IF15 1251 0.HI 4.H5 0.H6 0.01 0.HI 4 .05 0.001 0.010 0.H
lt/!!/H IF!I !!$4 0.001 (0.005 0.001 (0.0l (0.Hl . 0.05 .(0.001 0.010 0.01
01/15/H H-IA 12 0 4.lH (0.H5. 0.H5 0.01 0.HI !!.20 0.Hl . 4.0H 4.H
Ol/H/H EF-il 11 0 0.006 (0.005 0.005 0.01 (0.001 1.08 0.H1 4.H! 0.01
01/03/H EF-11 !!59 6.H4 0.005 0.005 0 .01 0.H1 0 .05 0.H1 0.H2 0 .01 ,

01/10/10 IFil !!66 0.tH 4 H5 (0.H5 (0.01 0.001 (0.05 0.001 0.001 0.01
88 tesills for radionnelides hu e not been received.

'
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TABLE.3 M

SOUTHERN AQUIFER DELINEATION STUDY - PREEXISTING WELLS

Saarle tell Saarle$aarle U aal C03 1003 Cl NO3 $04 TDS pl 68L
Date psebet NeoberDepth

__

ag/l SU Ft. !
08/01/89, M 16 1141 95 1.54t+00' 0.0 318.5 lit.1 11.4 - 531.1 litt 3.14 65.10 :|
H/ll/H- M86 3 114! H 4. llt+H . 0.0 318.9 54.1 18.1 1819.8 1911 f.85 61.02 1
08/ll/Il NH4 11 0 la 4.Ht+H 0.0 St.1 46.1 4.4 Ital.$ 1613 5.13 66.H '

68/11/19 FT t- 1144 le 6.54801 0.6 331.1 348.1 44.9 ltil.t . 1615 1.H = 14.08 '
44/14/49 FT4 11 4 (14 4.Ht+H 1.0 148.5 1H.3 10.1 135.8 lil- 1.11 .13.48 i

19/14/85 FT4 ||11 80 0.00t+H 8.0 168.9 131.4 16.4 - H.1 411 1.5! 13.11 i

H/14/49 ff4 lift 111 4.51801 0.0 10.1 !!I.9 30.4 . 139.5 414 _f.14 13.11

08/15/19 I-11 1148 101 1.8280! 1.0 191.1 10.5 31.8 1414.1 till 1.30 56.H .;

il/lilli- I 13 11 0 - 143 0.Ht+H 0.0' 136.1 115.1 !!.4 154.5- 553 1,54 131.14- i
_

68/01/89 LT il till 91--3.868+0! 8.0 1381.0 183.6 16.3'!!I1.3 lett 1.45 H.it 9

88/08/81 LT 10 llH lit t.63t+H 0.0 3 H1.0 '313.4 55.0- 00,0 1501 1.51 10.91
08/15/45 M l! 1117 11!' l.158 01 0.0 313.0 138.0 30.8 119.8 N.A. 1,54 88.64 : .<

08/07/89 5W 11 till : 104 6.198 01 0.0 118.0 145.1 10.1~ 186.4 -H! 1.45 88. H . ;
H/13/ll H It litt 110 3.94til 0.0 194.5 lH.4 ' 30.8 Ill.6 445 1.61 H.H

saaple -Well Saarle Coad. Alpha ta!!6/ttl' Tbt36 Ba I ' Ca ' un , ' Ba
Date Nieber Neaber

enhe/ea pct /l ag/l
:

el/H/II M-II 1141 1830 88 ' 88 ** 369 4 ' 18 (0.16 0.11
'

48/10/49 MH3 lit! 1811 88 88 88 39 19 41 4 .10 0.49
08/10/11 Mll 4 1143 till 88 88 88 38 5 38- (0.10 ' 0.01

.

H/ll/49 FT1 1144 1351- n 88 ** 10 6 18 (0.10 0.10
!

H/14/Il FT4 1145 1914 e8 88 ** lti ~ 4- 3g (3,13 - g,14

H/14/89 FT4 1111 114 88 88 88 40 -t it (0.10 0.16 |

08/15/H I 11 1148- 21H 88 88 88 411 11

08/15/89 I 13 11 0 til u 88 88 43 t~

28 (0.10 0.11

t 4 .10 0.14 |
H/01/Il LT 10 till 1353 88 88 88 Hit 11 35 (0.10 - 8.14
H/ll/89 LT 10 llH litt 88 ** 88~ 116 - 11 18 . 4 .10 0.14 4

H/15/H n l! litt . IIH 2.lH+013.84t+H 1.HI il 141 4 18 '0.01 0.00
08/01/19 H It till 954 88 88 88 131 4 to 4 .10 0.11

-

i
H/13/89 W-l! lift 11H 88 88 ** 131 4- gg g,gt 0.04

'

Sample tell Saaple As Be Cd Ct. pb - No Mi Se Ag-

Date Nieber Neeber

st/l
.

08/09/H DE 10 1141 0.031 0.010 (0.H5 (0.01 0.019 0.50 0.11 0.0H (0.01
et/10/H MH-3 litt 4.010 (0.0l0 0.00 0.01 0.0!! 4 .05 0.!! 0.006 4.01
08/10/89 Mil-4 -1143 4.610 (0.016 8.l!$ 4.01 0.043 4 .05 0.28 (0.00 0.01
08/11/19 FT-l llH 0.0!! 4.010 4.H5 0.01 0.0H 4.05 4.04. 4.H5 0.01. j
H/14/ll FT-4 1145 0.010 (0.010 8.H1 0.01 0.012 4.H 4 .04 4.065' 4.01
H/14/Il Ff4 -1111 0.015| 4.005 4.005 0.01 0.001 0 .05 0.04 0.003 4 .01 m
08/15/H I 11 1144 0.010 0.010 4.l H (0.01 0.tH 4.05 4.H 4.005 (0.01
II/15/H E 13 IIH 4.010 (0.0l0 0.005 (0.0L 4 .005 4 .05 4 .01 0.001 (0.01
H/H/Il LTll till 0.051. 4 .010 4 H5 -(0.01 0.011 3.40 0.01 4.605 4.01 ]01/04/11 LT-10 llu 0.00 0.010 0 .005 4 .01 0.014 0.19 0.10 0.011 4 .01 t

H/15/H H It 1112 0.013 0.010 4.H5 4.01 4.H5 8.65- 0.04 4.850 4 .01
H/01/II p It till 0.034 4.0l0 (0.005 0.01 0.011 4.05 4.H- 4.H5 0.01
H/13/tl n It llH 4.025 0.005 4.H5 0.01 0.001 4.H 8.01 0.0H 4.01

88Noradioniclidessereranonthesample* indicated.
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TABLE 4-
SOUTHERN AQUIFER DELINEATION STUDY - NEW WELLS

:

Saarle tell SampleSasple- U aal C03 0C03 - Cl .503 804 TD$ PI $51, |

Dale .Xsaber Naaber Depth ~j_

ag/l SU Ft.- j

!
(F-1 Abandonedandgrotted

.

01/11/96 IF ! _1241- 130 3.tttll 1.0 Hl.1 414.4 !!3.2 1413.8 3801 1.58 14.15~
ll/01/H . IF 3 !!$8 IH 4.018+01 1115.3 1848.6 1543.4 !!4.0-4114.1 13!!! 14.H 64.13
el/tt/H- IF 4 !!10 lit 1.181-01 - 0.0 140.4 !!5.1 43.1 149.1 844 1.81 H.16 i

11/18/89 IF5 1155 150 1.34 t+0! : 0.0 1114.0 818.0 88.0 1H4.5 flH 8.01 H.H
ll/ll H IF 8 !!Il 133 !.1!E+00 0.0 634.8 511.1 10.4 IH3.3 till 1. H - 53.16

IF 1 Abandonedandgrotted

ll/!4/H EF8 !!!! lH 3.10801 0.0 !!5.8 .10.1 .81.8 146,1 134 1.61 H.13~

ll/ti/H ul lia !!!! 115- l.Ilt+01 113.4 tHl.8 - 1414.0 112.8 5H4.1 14110 9.48 ' 41.H :-

!

l$ast e tell Sample Cond. Alpha ta!!(/tti_ fb!30 Na I .Ca Be la
Date Niober Essber

sabelen pCill ag/l :

01/ll/H tF t !!(1 4tti 88 88 88 841 - It ' 360 8.13 - 1.H -
01/01/H IF3 !!58 15161 88 88 88 4181 _ !! .- 13 (0.01 4.03

11/tt/H IF 4 !!10 1140 ** ** 88 115 ~ 5 lit -4.31. 4.H 4

lt/ll/H IF 5 !!55 8360 88' ** 88 ttil 9 200_- 4.t! 8.05 ,

ll/tt H IF 4 !!ll 3191- 88 88 88 - ([t - g tu g,H , g,H'
il/t4/H . IF 8 !!11 Itu 88 88 as H. 4_ ige ;t.gs; g,gg H
tt/tS/H 59 11: 1111 lHH 88 88 88 4191 11 13 4.01- 0.03 -

i

!
!

Saaple tell Saaple As Be Cd Cr Pb ue XI -Se Ag

Dale Raaber Nieber
ag/l

41/ll/St IF-1 !!61 0.011 (0.H5 4.405 (0.0L (4.Hl 4.45 0.tH 0.0H '4.01
II/tt/H IF-3 !!58 3.200 0.005 0.105 0.01 4 .001 !!.80 4 . H 1 0 .001. (0.41
41/tt/H EF4 1110 0.0H 4 H5 4.H5 0.01 4.H1 4.05 ' 0.HIL4.441 0.01-

!!/18/89 IF-5 !!55 8.H6 (0.005 4.005 4 .01 4.001 2. 81 '- 0.001 - 0.010 0.05 -
01/ll-H EF4 !!68 0.011 4.005 0.H1 4.11 4.441-(0.05 ~ 4.HI 4.lH ' O.01
el/14/H IF8 !!11 0.024 4.005 0.046 4 .01 4.H1 4.05 4.001 0.001 0.0!
01/15/H ut lla 1111 1.100 0.005 0.015 0.01 0.001 tl.H 1.001 0.H6 4.01

,

88 tesults free radiennelides base not been received !

q
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TABLE 5-NORTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING

MW-7 (Sheet one~of four)

Saarle Sample 8aarle- U eat C03 BC03- Cl NO3 - 304 . TDS - pl - SIL ' !
!Date- lieber Depth

ag/l SU Ft.'

. .1

H/H/Il 1915 153 8.58t+0! 4.0 H69.4 till.l' IH.4 1991.4 - R. A.- 1.03 144.91

H/il/ll 1150 lit 8.18t+61 ' 4.0:3514.1 1946.9 !H.8.8141.1 14931 1.H 148.52 :
i

69/10/89 llH 151 4.Ht+H - 8.0 4513.0 1914.1 3H.0 4tH.5 '~ 18415 - 1.14 141.33
10/!5/19 !!!5 15! 8.11t+61 0.6 1848.1 - llH.5 409.!- 8tH.1 18611 ' 1.31 144.31

,

11/05/H !!30 151 - 8.13ttet. 0.0 3414.1 14tt.11 3H.0 . 4112.4 18510 1.31 144.10 !

~!

Saarle Staple- Cos4. Alpha taltt/tti Tbtle- . Na t Ca ga Ba-

Date Rieber
*

y

inhe/es pCi/l ag/l !

H/H/89 lH5 lit 33 1.llt+H 5.54t+H ' t.448 61
68/16/89 1150 18141 1.38BtH 1.18t+H 8. lit +H

3

H/tt/89 till 18113- 1.Ht+H 4.11t+H 3.Ilt+H till 13 (ll- - (0.41 ~ 4.0- .i
10/!5/49 1215 ti3H 3.lttt03 4.11t+0! 8.04t+H 5541 15 5H (4.18 (0.10 i

!!/05/89 till tH11 6.llt+H 1.!H+H 3 Ht H' 43H 11 419 (6.41 : 1.41
!

!
.

Sastle Sample As Be C4 Cr Pb No Ni se Ag

Date Rieber-
og/l _al

Cl/H/H 1995
'

08/14/89 1150
.

3 i

69/10/19 ~1194 (0.010 (0.605 (0.005 0.030 (4.001 34.00 0.010 0 H4 4.08 3r .

10/15/H ltti 0.001 (0.450 (0.450 (0.100 (0.001 31.H 1.H3. 4.H3 0.10 - -I

11/05/H !!34 0.003- (0.005. (0.005 0.00 (0.001.- 34.10 0.0H . 0.416. ;(0.u .

.

'

.

.. ..
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TABLE 5-NORTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING |

H-72 (Sheet two of four) ,

!

!

!

Saarle Saarle Sample U-nal C03 1003 Cl NO3 $04 TDS PI SIL

Date Musber Depth _

ag/l SU Ft.
,

litt it 1.40801 0.0 191.0 til.1 131.0 181.6 R.A. 1.H 14.11 ;
H/08/88

~ 1153 88 0.00t+00~ 0.0 118.8 142.9 !!1.8 - (H.1 !!H 1.H 14.H ~ tell!!/ll-
09/!!/89 till H 1.10t02 0.0 134.1 10.08 85.8 '!15.1- 141 1.48 13.05- ;

09/!!/89 -IIH 135 5.HI 03 0.0 112.6 169.9 116.0 810.0 - lH4 1.88 15.31
!!! . It . 4.41801 0.0 159.5 48.6 11.9 1H.3 138 8.13 15.01-10/t4/81 !

ll/H/89 - !!32 it -~ 1.10E0! 8.0 114.0 41.2 19.0 . 213.l. 1H 8.11 14.H .

8SANFl.titillCl$U$ttCf

-kSaarle Sample Cend. Alpha ta!!I/!!I Tbtle Na I Ca ~ We la
Date Insber

isbe/es pCi/l ag/l a

: 06/H/89 Ilet till 1.13t+01 1.llttH 0.Ht+H
: 18/!!/89 1153 13t3 4.HB+H 1.Ht+0! 1.54t+H

09/11/89 till till 5.51t+00 3.518-01 4.41t+H - lit I' 61 (0.01 0.H ,

'
10/11/89 IIH 1351

-10/24/89 !!!! 1913 0.HE+H 1.138 01 4.15EtH 158 6 51- (0.10 (0.10 *
; "'

11/04/19 !!!! 164 4.51t+0! !.87t+H 1.115 01 158 8 41 (0.01 0.04

! :

!
,

'

Sample Saarle As le Cd Ce Pb Mo |[[ 3e Ag

Date Nasber

og/l
,

I H/08/89 1101

. 08/21/H 1153
'

H/11/89 1l95 - (0.010 (0.005_ 0.001 (0.01 (0.H1 0.H 0.0!0 . 0.010 (0.01
e H/tt/H llH ;

'10/!4/19 !!!! (0.001 (0.050 0.H0 (0.10 (0.001 (0.50 (0.001 (0.HI (0.01
'

il/04/H !!!! 8.001 (0.005 (0.005 (0.01 (0.H1 0.31 (0.001 0.005 (0.01
-

q
i

:

; i

, , .__. _ _ _ _ _ _ _ _ _ _ . _ _ ._ . . _ .
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TABLE 5-NORTHERN AQU1FER:

WELLS SELECTED FOR MULTIPLE SAMPLING
RW-1 (Sheet three of four)

,

|

86ette Insple feeple U nat Col IC03 Cl R03 $H TDS pl $tt
i Date lieber Depth

ag/l IU ft.

H/ll/ll llH lit 4.Ht+01 $414.0 4Hl.0 lHl.6 1 H .4 till.1 R.A. l.44 10.H ,

'

H/ll/ll Illt lH E.llt+01 H H .! 0 91.4 1101.4 481.0 4114.5 13114 9.H 1 0.01
H/ll/Il llH lit 4.llt+0! HH.4 45H.I 1914.1 1310.0 itH.8 tilli l.14 141.41
14/ti/H 11!4 . til 1.!!B+0! Hil.6 H11.0 100.0 16!.6 1114.6 !!455 6.14 lu.H
11/03/16 !!31 ' lit 1.51t+01 (Hl.0 4344.0 1931.1 $54.4 Hit.1 !!444 1.14 143.51

!

|
;'

toeple $seple Coni. Alpha lat!I/tti tb!30 la I C un la .

'
Date Rosber _

esbe/es pCi/l og/l
,

H/ll/Il llH 15441 l HttH 1.ilt+H 1.Ht+H
l 08/18/89 1851 11118 1.Ht+H 1.Ht+H 3.138 H

ll/tt/II till 1403 l.11t+H 1.10t+0! 1.Ht+41 lHe il 3 (0.01 0.H
10/!l/89 !!!4 161 0 4.08t+63 S.HBH1 0.00B+H lilt 11 3 4 .11 0 .10 .

11/03/49 1131 tiill I.ltt+H 5.488+H 1.40t+H IH4 14 4 (0.01 0.01

s

i
'

Steple !sstle As le Cd Cr pb ue Ni se Ag

Date haber ,

et/l

'

H/tt/H llH
'

08/ll!!! lil! , s

H/!!/it lill 4.34 0.lu (Q.H5 0.03 0.H1 31.H 4.030 0.lH !05 i
II/ti/ll 1114 4.lH 0 .t H U .t H (0.10 8.H1 11.H 4.tli 4.001 0.05
11/03/19 !!31 0.019 0.0H 4.605 0.01 (0.H1 31.50 0.001 0.016 0.10

,

. -.. , ~ . - - - , . . . . ~ - . . .----c., , - - .- - - - -.
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TABLE 5-NORTHERN AQUlFER
WELLS SELECTED FOR tlULTIPLE SAMPLING

RW-2 (Sheet four of four)

Insple 16eple $seple U nst 003 1003 Cl W3 $04 TD$ pl fit

Date lieber Deptb ,,,,,,,

og/l $U Ft.

H/13/H llH til 1.!(t+11 H.0 114.0 454.8 5H.0 1838.0 1.A. l.it IH.H
H/11/ll lill !!4 f.14t+00 lH.4 131.4 Hl.4 3H.0 lH3.8 4410 1.l! ' lH.it'

il/ll/ll 1845 til 1.Itt41 H.4 !!!.! H3.8 314.0 11H.4 (IH 4.65 IH.85
H/ll/H lill !H 1.13tHI 3(1.8 1188.6 lHl.1 lit.4 llH.5- Ill! l.H 191.01 6

, '
10/13/19 1110 til 1.13tHl H.! !!).I 4tl.1 !H.0 11H.4 4114 f.it lH.H;

11/03/89 l!!l !!! l.14t41 101.1 115.0 lH.3 !H.! lill.4 ill! 8.83 lH.H
,

l

lastle feeple Cond. Alph ta!!I/t!! tbtli ha I Cs un Ba

Date heber

esbo/ce pCi/l et/l

| H/ll/Il lill (811 3.38543 3.lH+H !.138 01
H/11/H lill 5tli 1.ltt+03 1.10ttH t.HtHe,

'

H/ll/il 1185 (1H 1.llt+H !.tittH 5.!!I41 litt I il 0 .01 0.H
11/18/89 1888 llill

10/13/89 !!!i (H3 5.018+H 2.tst+0! 8.Ht+H 106 ( ) H,H M.ll
ll/03/49 ItH 1511 1.43t+03 8.858 11 6.448 61 14H I il 4 .01 0.01

1
,

!
'

Instle Saarle As le Cd Cr pb he XI se Ag

Date lieber ,

| eg/l

i 18/13/46 till
ll/11/H list
H/ll/H llH 0.H6 4.H5 8 H6 0.01 0.HI 1.51 0.010 0.H6 8.H,

'

H/ll/H llu
il/13/H ltH 8.H4 o H5 o.H5 o.Il o.Hi 1.H o.HI l.Hi 6.11,

' ll/03/H llu 9.H1 0.H5 0.H5 0.01 (0.001 1.tl (0.HI l.010 0.01

.

i

,

$

, . - _ , _. _ . . , , , _ _ -- , , _ _ _ .- -
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TABLE 6-SOUTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING i

MW-1 (Sheet one'of four)

lastle lasple toeple U net C03 BCol Cl NO3 $04 798 pt - SIL
Date insber Depth _,,,

ogIl Ill it. ,

!

H/01/H llH 41 3.5tt+H 0.0 4H.0 411.4 34.0 Hl.1 f.A. 1.11 H.51 ;

H/0!/H 1134 Il 3.85t+H 0.0 411.3 5H.i 14.0 lit.) lH! 8.H H.H
.

'

H/H/H 1144 il 3.Ht+H 1.0 441.3 441.1 H.! (H.I (1H 1.11 . H.ll ;

10/11/89 !!!I 82 3.llt+00 0.0 438.! 413.3 10.4 ill.3 liff 1.H ' 40.13
II/l(/H !!H 84 3.llt+H 19.( 313.! (H.I 41.3 481.1 .1848 8.51 H.31

:

!
,

r

'i
Isople 86erle Ceed. Alpba ta!!(/tti tb!!I Na i C In la I'

Date Nieber
'

esbe/es pCill et/l. ,

;

9

H/01/H llH 1853 1.35t+03 1.Ht+H 4.Ht+H .

,

H/0!/H 1134 1410 8.4tt+0! 3.H8 01 4.Itt+H -

H/H/H lill till 1.!!t43 4.HI It t.tttHI til 4 til 4.Il - 6H l
10/11/89 !!!! !!50 5.33t+1! 3.11841 3.01813 445 4 118 4 .01 4 .01
ll/ll/H !!40 1511 0.Ht+H 1.Ht+01 1.418H1 3H 4 13 4 .01 0.01

.

!

!
!

: 1

I|

lasple faerle As le Cd Cr 76 No Xi le Ag I

Oste Nieber

et/l

| H/tt/H IHI
64/0!/89 till

y .

H/H/H lill 6.llt' O.005 0.Hi 4.61 4.H1 1.f4 0.010 0.035 0.01 i l
ll/ll/H !!!I l.034 4.H3 4.H5 0.01 (1.HI 1.65 0.001 0.l!8 4 .01 '

il/ll/H !!H 0.H8 4.H5 0.005 0.01 0.001 0.H (0.H1 0l!$ 1.01 .4

,

4

m

W- rw r _-- - _ g- w --w--- ,-* z a--- w- w w e e ,e e e --tw--v y- p -1-- y v-- - -* - * -w :-e -(



E w
L

-

.

TABIE 6-500THERN.AQU1FER
WELLS SELECTED FOR MULTIPLE SAMPLING

MW-2 (Sheet:two of four)

Instle 36sple Itaple Il mat C03 0C03 Cl N01 $08 TOS tl $61,

Dalt loaber Deptb
, _

W/; $U ft,

H/H/H lill 15 1.11801 1.0 ! 310.I' !II.I 19.0- til.1 1.15 40.01 >

H/ll/ll lill il 1.lttil 6.0 3H.I IH.1 11.1 !!I.8 H5 1.14 ll.fi -
H/H/H liti - H 6.41811 0.0 341.4 1H.1 14.8 131.1 HD 1.11 st.H
H/18/ll Ill) 11 1.118 H 0.0 115.1 H1.1 4t.4 _883,t ! lit -1,11 80.41

10/12/48 !!Il il 1.ttttH 1.0 H1.1 til.1 H.0 tH.0 1H1 f.18 st.H '

11/02/89 !!!i il 1.llitH 1.0 311.8 !!!.1 31.8 313.8 liti 1.18 40,16

laelle $aarle Cend. Alpha tattl/tti th1H I: K Ca un 8:
Dalt lieber

~

ag/l |aab9/en pCl/l >

|
H/II/Il llH 1538 1.lH41 4.Ht H 8.658 H ;

H/13/ll llH till 1.41841 1.Ht il 1.llitH !
H/H/H litt till 1.15t 41 1.468 40 1.368601 2H 3 H 0.11 0.06 |
H/13/H |l15 31H i

'H/12/H !!!I list 1.11842 C.ttttH 0 Httel til 1 13 6.H 0.H
11/01/11 litt 14 0 4.Httil 4.Ht+H 1.88141 1H 3 101 0.93 0.J4

|

1

Sample leaple As le Cd Cr Pb to Xi se lg
Date haber

sc/l
|

H/H/41 llH
H/H/H llH
H/el/H lit! 0.011 4.H5 0.H5 0.01 4.H1 0.11 6.lle 0.011 0 ,01

'
,

H/13/H (115

11/11/46 1118 0.010 4.H5 4.H5 4.01 4.H1 8.!( 4.H1 0.011 4.01
11/01/4) litt 1.014 4 H5 4.H$ 4.11 4.H1 0.14 4.HI 1.018 4 ,61

- '

w_ _
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TABLE 6-SOUTHERN AQUIFER
WELLS SELECTED F00t MULTIPLE SAhtPLING

88W-4 (Sheet three of four)

$6stle $seple laatte 0 tal 003 1003 Cl 503 $04 703 pl 89L

Date Reeber lettb _

et/l III Pt.

H/lillt llH lit 1.Ht+H 6.4 313.0 4H 0 48.0 (11.4 8.A. f.53 134.03
H/14/Il llH IH 1.618v00 0.0 til.1 543.8 H.4 4tt.1 1116 1.H 134.18
H/l4/H litt lit 1.Ht+H 1.0 106.3 444.0 51.1 441.4 _104 1.68 IH.tl
H/14/ll litt lH 4.48t+61 0.6 lit.4 Hl.3 30.8 IIH.4 !!!4 1.51 134.10
10/11/89 !!ll til !.ltt+H 1.6 !H.6 Hl.1 41.6 434.1 IIH 1.54 IH.H
ll/el/H !!!! lil !.11t+00 0.0 3H.l Hl.4 15.0 431.1 !!H 1.H 135.15

.

.

lasple 8aerle Ceni. Alpha tatti/tti tb!H Ha K Ca un la !

Date Nesber

nebe/ee PCill ag/l <

-i

H/H/H llH tlH 6.llt+H 2.llt+H 1.llt+H
H/l4/ll 1144 tlH 5.85t+0! l.tH el 1.Ht il
H/14/ll 1816 tlH 5.14t+61 1.618 61 1.14 Hit 3H I lp (0 H 1.05
H/14/ll llH 45H

ll/13/H !!ll tHe 3.Ilt+1! t.Httle 0.HHH til 1 tH (0.01 W
11/01/11 !!!! till 3.81t+1! 1. lit +01 1.51t+11 til 1 lH (0.01 0.08

Seeple laarle As le Cd Cr Pb ue Ni se Ag

Dale Nieber <
'

ag/l
,

H/II/il llH t
H/14/H llit a ir

,

H/14/H llH , l.H4 (0.Hi 4.Hi 4.01 4.H1 0.!1 0.016 8.HI 0 .01
H/14/ll till

. 9.6H 4.01 4.H1 0.!! 4 HI 1.H) 0 .01 -1

a !
,

10/11/4. !!!l 8.H6 4.Hi
11/01/11 !!!! 1.H4 H.Hl. 4.lH 4.11 4.H1 0.16 4 HI 1.H4 0.H 1

_ _
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TABLE 6-SOUTHERN AQUIFER
WELLS SELECTED FOR MULTIPLE SAMPLING

ist-11/11 A (Sheet. four of four)

86eple Isople lieple U nl (03 1003 Cl 903 $04 708 pH $51,

Dale insbet Depth
ag/l $U ft.

68' I till 13 3.848tH 1.0 IH.0 lit.5: 31.6 lH.! R.A. f.H I4.11
64, c.,ll 1831 H 1.Ht41 6.6 H4.5 liH 8 til.! IHl.1 44H 1.43 H.84
H/ll/H 11H til 1.138+61 1.0 (Hl.4 13H.3 45.8 till.6 4381 1.45 H.it
H/ll/ll lill IH 4.til+0! IHl.) 3618.6 1448.9 351.6 14H.8 IHH 9.H H lt
10/10/11 itH IH 1.1580 1 lH3.0 till.1 'litt.l til.1 4til.4 !!H4 ,l.34 -41.H

ll/!!/H !!118 115 1.6184 !' 113.4 1881.4 1 0 4.0 tit.l lH4.1 14110 f.H lt.nl
'stlla

inople seaple tend. Alpha Is!!I/!!I th!H pa i Ca un la
Dale lieber

esboles , ptill ag/l

H/14/ll till 31H 1.41843 f.H4+H 1.04440
H/H/Il lill 1113 ** 88 **

H/ll/ll lili 14H : es se llH I IH 4 .11 0.03 !
H/ll/81 11H litil 88 88 se 1

10/10/49 !!!4 IIH6 :: si l
tilll/H !!!!8 IllH 888 888 888 4191 it 13 4 .01 0,H

'

lasple $aarle As le Cd Cr tb Is ' Ri se Ag

Date Neober

ag/l

H/14/Il lite
H/H/H 1131

H/ll/il till 6.636 4.HS 4.Hi 4.01 0.HI t.43 0.636 0.031 0.01
H/ll/ll till

10/16/89 !!!4
41/ti/H !!!!8 1.tH 4.Hi 1.011 0.01 4.HI tl.H 0 H1 1.6H 0.01

H Io radienielides sere ein on indicated samples.
888tesultsettadioniclidesbaienotbeenrecelted. |

,

i

..



I

.

.

IARLE 7: MONITORIjiG _ PROGRAM FOR 1990/91

,

Wells to be sampled quarterly- for Unat, C1, SO,, pH, and
conductivity and annually for As, Mo, Ni, Ag, Se, Ra-226/228, gross
alpha, and water level:

Eymoina Wells agekaround Wells Point of Como11ance Wells

OWUT-9 MW-5 OWUT-9,

EF-24 MW-13 H-56
MW-11A EF-3

North Aouifer Wells South'Aouifer Wells

EF-25 MW-9 MW-4 - EF-6
EF-23 RW-1 FT-4 SFS
MW-7 RW-2 EF-4
MW-8A

Water levels will also be measured annually in the following
wells: H Wells 6, 10, 14, 38, 48, 55, 67, 71, 72, 73, and 77; 0-
3; MW Wells 1, 2, 6A, 10, 11, and-12; DM80 Wells 1, 2, 3, and 4;
FT-1; LT Wells 6, 10, 19, 20; GW-20; and EF Welic 16, 20, and 25

l
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TAELE_8: ANNUAL WATER JMQ951

.

I
1

1

'

Precipitation (12 inches / year)- spm
'

Lower tailings (48 acres) = 29.7
overlying watershed (25 acres), based !

= _.0.3on 0.2 inches / year
Total influx.to lower tailings = 30.0
Assume 10 acre storage pond with no

= 62overlying watershed-
3112Total precipitation =

,

Eyaporation (40.2 inches / year)

: 99.5Lower tailings
_f295% est. sprinkler enhancement = >

Total lower tailings evaporation : 104.5 ,

Storage pond _ = 212Q ,

Total evaporation : 12111 j

,

Mp.p3r Taj,,lingpladon Cover MoisturA -

Total soil applied = 300,000 cubic yards
Soil density = 114 lb/fta

,

8 soilInitial soil moisture : 5% 1.09 gal /ft
Optimum moisture : 13%
Total water used = 8,857,253 gal /18--months = 11.3

t491_WJter Los_g

Total usage and evaporation = 136.8
less: precipitation influx = 36.2

Net water loss (annual average) = 1QQa&

,

i
'
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Natural Uranium (mg/l) Contour interval 20
- j

2633000 2643000614000 , , 3 , 614000
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IElRI)RE_2: AREAL DISTRIBUTION OF ARSENIC
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f_LGURE 3: . AREAL DISTRIBUTION OF MOLYB31tiMM
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Elopart,_4 : AREAL DISTRIBUTION OF._N_ICKEL
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FIGURE 5: AREAL DISTRIBUTION OF SILVFM
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EIGNAE 6: AREAL DISTRIBUTION OF SELEN1QM
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Ro 226/228 (pCi/l) Contour interval 5

2633000
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Thorium 230 (pCi/l) Not conto'ured
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ELGMRE _9: AREAL DISTRIBUTION OF' GROSS ALPH6
(Not including contribution from natural uranium
as allowed by Table 50 of 10CFR40 Appendix A)
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EJGQ8E 10: AREAL DISTRIBUTIOff OF SULPHATE
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ELGVRE 11: REVISED POTENTIOMETRIC SURFACE

8 8- 8 8 8 8
? 8 8 8 8 ?

$G G G .8 8- 8$
ggiiiiii w. ey e iiiiiiii,g,

_

- o m _m% m_

,-- _ r-
8 g ' 8-

'

(
-

<

>- e :
e, \i :

ez :
-

g, 1 1 g.
-

: :.< m : r ~
D _ 8 ( - \_

_

\ e
*z -

/ ;-
-

< : :-

, g -/ s. g-

0 e,-

0 1
-

*
0099 '99

it i ~
,-m

LLI
'

r. i.g.g g
-

ro -

( ,r _

L<t.
-

r -

s'-

\ rg { E g
* "5$g 5 E' I' (

_

$ 5 0
''

#j -4m 8 : : n_

: 5*
,.

1 r-
'

:o
0.-

,

3 g. 3
- -

-

1 i. E* 8 "
p_ g h"

s
0 g-

2 g,- . g s. fto 0 -
-

0

~

P * I5

Z o ._l
*

-
-

'%g : % :'

g
~'''''''''''''''''' '''''''' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '- oo '

$ $ $ $ $ $
2 ~ e 8 8 se e e e e e



. .__ _ _ _ - _ _ _ _ - - _ _ _ - _ - _ - _ _ - . _ - - - - - - - - - _ . _ . . - . . - - - . - . - . . _ - . _ . -

.

,.

j --I

i

i OVERSIZE:

LDOCUMENT !
| PAGE PULLED !;-

;

!' -l
1

! !

| SEE APERTURE CARDS i
| ]

.

.c

NUMBER OF OVERSIZE PAGES FILMED ON APERTURE CARDS ;
;

,

).
. . . . .

,.

,-

I

APERTURE CARD /MARD COPY ndAILABLE FROM i

i

QECORDS' AND REPORTS MANAGEMENT BRANCN i

. ,

.A

)

.i

>

I

f

!
:,

h
.e

;

>

'

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ . . . _ _ . . _ _ . . . _ _ _ . . . , _ _ _ _ _ . _ . . _ . . _ _ _ _ _ . _ . . _ . . . _ _ _ . . _ . . _ . _ _ . . . . . . .


