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INTRODUCTION
A
V In 1993 Petrotomics Company reviewed all phases of the

6

' Corrective Action Plan for restoration of ground water in the Upper

Wind River sand. Following this review, several significant

changes were instituted. The environmental services consulting

firm of Geragnty & Miller, Inc. (G&M) was retained to evaluate

4 Petrotomics' past corrective action activities and to assess |
|

alternative corrective action approaches. G&M determined that the
'

fresh water injection-recovery program authorized by Amendment No.
<

37 to NRC Source Material License SUA-551 should not be installed,
,

l

so that alternative ground water restoration techniques could be

pursued. On October 18, 1993 Petrotomics and G&M presented a,

proposal for an in-situ neutralization corrective action plan to
i

: ;

representatives of the NRC's Uranium Recovery Field Office (URFO)

O
at a meeting in Denver (G&M, 1993a). After receiving a favorable i,

i I

reaction from the URFO representatives, Petrotomics submitted a I
|

request for a license amendment on October 28, 1993. On November i
;

23, 1993 the NRC approved the amendment to License SUA-551 which |
l

"would allow Petrotomics Company to pursue a ground-water )
,

restoration technique in lieu of the injection-recovery program"

previously authorized. As a result of this amendment to the

license, the fresh water injection and recovery system anticipated
1

in Petrotomics' 1993 Review of Corrective Action in the Upper Wind;

River Sand at Petrotomics ' Tailings Area (Hydro-Engineering,1993)
,

was not installed. Since receiving approval from the NRC to pursue

i alternative ground water restoration techniques, Petrotomics, under

Page 1
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the guidance of G&M, has installed two additional Upper Sand

v) monitor wells and has recovered 3" diameter core from three ;

additional Upper Sand wells for use in laboratory studies.

Contaminated water from several Upper Sand wells has be'n studied )

in detail to determine the complex chemistry of the ground water,
1

and titration curves have been developed to determine the l

neutralizing efficacy of several reagents, notably sodium carbonate

i
and sodium bicarbonate. Flow-through bench tests, using cores ;

1
recovered from the Upper sand, are currently being prepared to i

determine if the introduction of a neutralizing agent will

significantly reduce the permeability of the sands due to

precipitation of the considerable volume of dissolved solids in the

contaminated water. These laboratory studies are on-going at the

time this report is being submitted.
1O

During the past year Petrotomics Company standardized field

sampling procedures to better conform to RCRA ground water I

monitoring guidelines. Petrotomics Company also evaluated several

geochemical laboratories and now utilizes Core Laboratory in

Casper, Wyoming. Core Lab will provide Petrotomics with an |

increased level of quality assurance and quality control {

documentatien on all ground water sample analyses. Petrotomics

will initiate additional studies of the regional and local

geohydrology in the vicinity of the tailings pond to gain further

understanding of the impact of ground water flow patterns on the

distribution of hazardous constituents at the site.

Page 2
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|

t

|

|
'

1
~ In addition, efforts have been made to make this annual review
,

s/ of the effects of the Corrective Action Plan on the Upper Wind

River sand easier to read and use. The quarterly sampling
;

i analyses have been reorganized to keep all data for each well
!
'

together, and graphs of individual constituents have been added to

help in visualizing trends through time. This water quality
'

information is included as an Appendix to this report. |
:

<

!

|

| I
|
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k
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t
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d
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1.0 BACKGROUND,

Ob).
'

Petrotomics Company has operated a uranium tailings

impoundment from 1962 to the present. The Petrotomics' mill was

decommissioned in the Summer of 1985, and no process solution has

been placed in the impoundment since June 1985. Pump-back

solutions from seepage-collection systems were discharged to the'

~

impoundment until December 1987, and since have been discharged to

the clay lined Stage I and II ponds located within the tailings
,

impoundment. Acidic solution (pH ~ 2.0 standard units) existed in

the tailings reservoir until it was essentially all evaporated by

the end of the Summer of 1987. An evaluation of the ground water |

adjacent to the tailings was initially done by Hydro-Engineering
!

(1981) in the Summer of 1980. Hydro-Engineering (1986) presented
i

an updated analysis of ground water conditions, and Hydro-

Engineering (1988) presented the initial analysis of the extent of

hazardous constituents. Annual reviews of Petrotomics' corrective

j action program and its effect on ground water in the Upper Wind

River sand have been submitted to the Nuclear Regulatory Commission

(NRC) each June since 1989 (Hydro-Engineering, 1989a, 1990a, 1991,

1992b and 1993). Reports of corrective action modifications were

! presented in October 1989 (Hydro-Engineering, 1989b), and November

1990 (Hydro-Engineering, 1990b). In January 1992, significant

modifications to the corrective action plan (i. e. a fresh water

injection system) were proposed (Hydro-Engineering, 1992a).

Supplemental data requested by the Nuclear Regulatory Commission

(NRC) was submitted on May 7, 1992. Studies of potential,

Page 42
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1

1

corrective action enhancements are currently in progress, after

License Condition 47 (C) was amended to allow Petrotomics Company to

pursue alternate ground water restoration techniques.
|

A horizontal collection drain started operation in mid-
|,

December 1981. Pumping from the horizontal drain stopped in 1990

idue to the decrease of the water level to the bottom of the drain

sump. Two collection wells, 51SC and PT6, were added in December

1987 to intercept seepage into the Upper Wind River sand. Upper '

I
Wind River collection well PT7 was started on August 10, 1988, and I

well 54SC was placed into operation as a collection well in July

1989. Six new Upper sand monitoring wells (SSSC, 56SC, 57sC, 58SC,

595C and 60SC) were installed in 1989 and early 1990 to the north

of the tailings. Wells 58SC and 59SC were converted to collection

wells in May of 1990. Wells 61SC, 62SC, 63SC, and 64SC were

O
drilled in the Fall of 1990 to increase the collection rates in

these areas. Collection from wells 62SC, 63SC, and 64SC was

started in July 1991.

Wells 66SC, 67SC and 68SC were drilled in February 1993 to j

provide additional information on ground water conditions south and i

east of Pit 4. Wells 69SC and 70SC were drilled in early 1994 to

provide additional information on background water quality in the

Upper Wind River sand.

Wells 55SC, 56SC, 57sC, 60SC, and 61SC will not produce enough

water for collection purposes due to the very thin saturation and

apparent low rate of flow in these areas.

O- Page 5
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|

| s~~
The current corrective action plan consists of pumping Upper i

<

k- Wind River wells PT6, PT7, 51SC, 54SC, 58SC, 59sC, 62SC, 63SC, and
|

| 64SC and tailings dewatering wells. Discharge from the collection

wells (tailings and Upper) to the Stage I evaporation pond started
,

|

in December 1987. A 17 acre. pond (Stage II) was completed in the
i

Fall of 1989 for additional evaporation capacity, and discharge to !
l

that pond started in November 1989. The corrective action plan

also includes the enhanced evaporation of pumped water in the Stage !

! I pond with the aid of 79 spray heads.
|

The purpose of this report is to evaluate the effects of

Petrotomics' corrective action plan on ground water contained in j
1

! the Upper Wind River sand. Eight constituents have been identified

as hazardous constituents for which corrective action is required.

t f'1 .

() i
.

Page 6
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2.0 SUMMARY AND CONCLUSIONS
(m
|d An updated water-level elevation map was constructed to define

the present flow conditions in the Upper Wind River sand. There |

has been little change in water-level elevations over the past |

|

year. Since March,1993, water levels in the Upper Wind River sand ;

;

decreased by an average of 0.4' due to the corrective action at

this site. The three northern wells do not contain sufficient
:

"

saturation to allow pumping. A thin zone of saturation was defined

to the northeast of the tailings on the southeast side of Pit 4. l

i The zero saturation line limits the extent of migration of
i

i constituents and is shown on the concentration maps. The zero

saturation boundary has effectively stopped seepage in the Upper

Wind River sand to the south and west of the tailings.
i

concentration contour maps for field pH, TDS, chloride,

sulf ate, cadmium, chromium, nickel, selenium, uranium, thorium-230,
.

and radium-226 plus radium-228 were developed to show the areal |
'

extent of constituents at this site and the effects the corrective

acticn has had on the water quality in the past year.

Chromium and nickel are the heavy metals with the largest

concentrations in the Upper Wind River water. Significant levels

of cadmium also exist at the site. Concentrations of these

hazardous constituents have been fairly stable the last year with'

decreases in a few wells and increases in others. Nickel

concentration patterns are slightly different than the other heavy

metals. A source of nickel other than tailings seepage is
4

J

Page 7



_
-- ._ _. _ - - - - _ - - - - - - _ - - . - - - - -

1

indicated, and therefore, this parameter may not be useful for

defining the extent of tailings seepage.

Uranium and thorium-230 well define the extent of radionuclide
4

seepage impact. The extent of movement of these two radionuclides

j is similar to that observed for the heavy metals, except nickel.

Uranium and thorium-230 concentrations, generally, have been fairly

steady over the past few years, although an increase was noted in

several wells since May 1993. Radium concentrations are naturally

occurring from the ore-bearing Wind River sands, which makes radium
1

a poor constituent for definition of areal extent of radionuclide'

seepage from the tailings. Radium concentrations have varied over

a larger range than most parameters. Radium is therefore

questionable as a hazardous constituent for this site, because

: . radium occurs in high concentrations naturally.

Hazardous constituents have been found as far as approximately.

i |
j three-quarters of a mile north of the tailings, based on data from |

; the northern wells. The background concentrations are defined at

this site by the average values from Upper Wind River wells 39SC
i
i and 41SC, as designated in NRC License SUA-551, condition 47B.

j Upper Wind River wells 5SC and 42SC are the points of compliance

for this site. The maximum background concentrations observed at

the background wells from May 1993 to March 1994 for cadmium was

0.05, which exceeds the 0.014 site standard. Maximum chromium and

lead values during the past year were 0.05, equal to the 0.05 mg/l

background standard. The maximum background concentration of
,

nickel was 0.40 mg/1, twice the site standard. Selenium values of

Page 8
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up to 0.085 mg/l were seen in the background wells during the past

year, well above the site standard of 0.01 mg/1. The maximum

uranium level for the background wells in the past year was 0.116

mg/1, below the site standard. Maximum radium-226 plus radium-228

and thorium-230 background levels were 17.14 pCi/l and 14.50 pCi/1,

respectively, both of which are over three times the background

| standard.
|

| In general, the hazardous constituents at this site remain
!

| fairly stable. Collection rates from the Upper Wind River sand

wells are expected to continue to decline as more contaminated

water is removed from the tailings and infiltration of meteoric |

| water is retarded by the clay cap covering the tailings. I
!

|O
!

1

[

lU Page 9
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!

,

!

3.0 COLLECTION RATES FROM TAILINGS AND UPPER WIND' RIVER SAND
:

,

Many wells have been completed in the tailings during the past-
!

six years. Wells that have shown adequate production have had

[ pumps installed in them and have been pumped as collection wells.
; >

i Several sumps were dug into the tailings during 1988 to 1990, which -

| were pumped to the Stage I evaporation pond prior to the time when

cover was placed on the tailings. Four tailings wells (TW18, TW19,
;

TW20, and TW21) were installed on the Stage II evaporation pond,

i
I dike in February 1990, with pumping starting at that time. A two

foot thick clay cover was finished in the Fall of 1990 which will
I

,

| significantly reduce infiltration to the tailings. The reduction ;

:

) of infiltration should enable the tailings dewatering. wells to more j

effectively lower water levels in the tailings. In general, the -l
,

.

tailings water level remained approximately the same in the past'

jO
year.

|

| A horizontal collection drain has been in use for seepage

|- collection since 1981. The water level in the horizontal drain
i .

,

dropped to a level that could not be pumped in 1990. In December 1;

i

: 1987, two collection wells, 515C and PT6, were put into use. Well
'

I
j PT7 was placed in operation on August 10, 1988, also for seepage
:

collection. Well 54SC started pumping in July 1989. These

collection points (collection drain, 51SC, PT6, PT7, and 54SC) pump-

water from the Upper Wind River sand to the evaporation ponds..

: Wells 58SC and 595C began operation in May 1990. The collection of
4

. Upper and tailings water was reduced due to the re-shaping of the
i

tailings surface during late 1989 and 1990 because it was necessary

Page 10
;

4

!

i

l
. . _ . . . , . _ . , . . _ . , ._._ _ _ _ . . _ _ _ _ , _ , . , , . . , _ . . . . , _ . . _ _ , ,



_______

to remove electric cables and pipelines and in 1993 in anticipation

of the installation of a fresh water injection system, which was

not installed. Collection from wells 62SC, 63SC, and 64SC was

started in July of 1991. The pumping rate during the winter months

is typically lower because the low production wells cannot be kept

operating due to freezing. The better collection wells were

winterized during 1991 to increase pumping during the winter

months.

Approximately 73 million gallons have been pumped from Upper

Wind River and tailings sources to the evaporation ponds during the

period from December 1987 through the first quarter of 1994.

Average total discharge rate from Upper and tailings sources to the

evaporation ponds has decreased over the past few years, mainly due

to the decline in the overall saturated thickness of the sand.

O Page 11
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,

4.0 GROUND WATER FLOW IN THE UPPER WIND RIVER SAND

Table 4-1 presents basic well-data for the Upper Wind River

sand wells. An updated water-level elevation map, Exhibit 4-1, was

constructed for the Upper Wind River sand to ' define the- present

(March 1994) flow conditions. The zero saturation limit.in the

Upper Wind River sand was defined with the use of this 1994 water-

level elevation map and the base of the Upper Wind River sand r.ap

(see Exhibit 3-3 of Hydro-Engineering,1986) . The zero' saturation

limits shown on Exhibit 4-1 were also used to interpret the limits-

of hazardous constituent concentration contours. A zero saturation

limit exists to the south and' west of the tailings, due to the rise

in elevation of the base of the Upper Wind River sand in these

areas. Also, the Upper Wind River sand outcrops to the' south and

west. Zero saturation areas also exist to the north ' of ' the'
O

tailings between Upper sand wells 59sc and 55SC, south'of well

59sC, and near well 53SC. The saturated thickness of the Upper

sand in the vicinity of the northern wells 55SC, 56SC, and 57SC and
:

in the northeast wells 66SC, 67SC, and 68SC is very thin,

therefore, little water exists in these areas. An area of

saturation exists in the Upper sand between the Pit 4 reservoir and

well 58SC due to the higher permeability in this area, which

allowed the water-level elevation to be greater in this area than

previously expected.

Table 4-2 shows water levels from five Upper sand wells during

the first quarter of even numbered years since 1980. The chart

accompanying Table 4-2 clearly shows the continuous decline in

O Page 12
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.

water levels north of the tailings pond that have resulted from
1>

k- Petrotomics' past corrective action activities. Water levels in j

|

the five wells shown in Table 4-2 have declined by an average of j

approximately 11.7 feet since 1980.

: Ground water flow direction in the Upper Wind River sand in
1

March 1994 is generally to the north and is nearly identical to i
'

4

j that observed in March 1993. There was little change in the water

level contours for the Upper Wind River sand in the past year..

The drainable volume of water in the Upper Wind River sand

was estimated based on the saturated thickness contours and a,

specific yield of 0.1. Volumes for the Upper Wind River sand were
'

4

estimated west of the 809,000E coordinate, south of the 615,000N

coordinate and north of the 607,000N coordinate. The zero

saturation boundary limits the area on the west side. Volumes2

O
; south, east, and north of this area are thought to be very small
4

i and not significant relative to the overall ground water
.

restoration of this site. The zero saturation boundaries within j

the area were also used in the calculations. A drainable volume of
'

174 million gallons of water was estimated to be contained in 'he

Upper sand as of February 1992. Based on the volume of water;

removed since 1992, it is estimated that 159 million gallons of

drainable water remain in the Upper Wind River sand as of the first

q quarter of 1994.
1 i

a

| Page 13
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! 1 SC 0.5 7062.1 3.0 26.3 15.8 25.8 MarGJ94 7048.1 7.4-14.4 7033.0 .

2SC 1.1 7052.2 3.0 22.3 12.5 212 Mar /3/94 7035.2 5.7 - 9.7 7031.0 )
: 4SC 1.2 7070.7 3.0 42.3 21.1 41.1 Mar /2/94 7036.2 7033.0

5 SC 0.7 7051.1 3.0 55.5 45.4- 54.8 Mar /3/94 7002 2 154 36.4 6995.0.

8 SC 0.6 7065.8 3.0 63.1 52.5 62.5 Mar /1/93 <7002.7 42.3 - 54.3 7000.0
39 SC 1.7 7069.3 4.0 28.2 11.5 -26.5 Marg /94 7049.9 7043.0

i 40 SC 0.6 7056.8 40 19.1 8.5-18.5 Mar /2/94 7049.2 7036.0
41 SC 0.7 7054.0 - 4.0 23.3 7.6 22.6 Mar /3/94 7038.2 7037.0

2 42 SC 06 7038.5 4.0 43.8 232 - 43.2 Mar /3S4 6997.5 8997.0
43 SC 2.0 7063.3 5.0 67.5 45.5 65.5 Apr/21/94 c6995.8 34.5 - 41.5 6997.4
44 SC 1.0 7043.1 3.0 43.9 22.9- 42.9 Marcs 4 7005.6 7003.0
45 SC 0.7 7073.0 4.0 73.6 52.9 - 72.9 Mar /3/94 7000.9 7002.0

,

i 49 SC 2.1 7119.3 5.0 163.7 112.6-132.6 Mar /7S4 6957.5 6985.0 !

141.6-161.6
50 SC 2.6 7117.3 5.0 131.8 109.2 1292 Apr/21/94 <6985.5 89.7-95.7 6973.0

1 51SC 1.1 7100.6 5.0 110.8 89.7-109.7 Nov/29/93 6995.2 81.0 - 88.0 6991.5 |

53 SC 2.7 7081.4 5.0 56.8 34.1 - 54.1 Mar /2/94 7026 2 17.0 -24.0 7029.0
i 54SC 1.5 7156 8 5.0 21 0.3 168.8- 208.8 Aug/10/93 6950.6 6941.0
i 55SC 4.8 7173.5 5.0 2372 212.4- 232.4 Apr/2154 <6936.3 194.9-197.4 6938.3

56 SC 1.1 7168.2 5.0 223.1 192.0 - 222.0 Mar /7S4 6949.4 183.9-186.9 6948 2'

57 SC 1.4 7159.6 5.0 213.9 192.5 212.5 Mar /7S4 6951.7 187.5 -190.5 6952.5
58SC 1.1 7133.4 5.0 1 91.8 130.7-190.7 Aug/10/93 6952.3 118.6-121.6 6947.7,

59SC 0.9 7177.7 5.0 199.6 178.7-198.7 Mar /8/94 6983.3 167.3-169.3 6981.3
60 SC 1.4 7192.1 5.0 212.7 191.3 - 211.3 Mar /8/94 6981.0 184.0-185.2 6978.7
61 SC 1.3 7051 5 5.0 58.8 42.5 - 57.5 Apr/21S4 7002.3 34.1 37.1 7000.0
62 SC 1.7 - 70660 50 72.7 51.0 - 71.0 Mar /7S4 7000.3 43.0-46.0 8997.0

; 63 SC 1.3 7047.0 5.0 59.9 436-586 Aug/23/93 6994.0 40 2 -43.2 6988.0
i: 64 SC 1.6 7035.4 5.0 35.9 20.3 - 34.3 Aug/23S3 70042 16 0-18.0 7003.0

65SC O.7 7034.4 5.0 166 0 145.3 165.3 Mar /3/93 <6969.0 6972.0'

4 66 SC 2.7 7092 4 5.0 111.7 79.0-1090 Mar /8/94 6989.9 53.0 - 59.0 >7090.7 # 6987.7
67 SC 1.0 7135.1 5.0 239.7 218.7-238.7 Mar /3/94 6929.5 129 0 -207.0 7045.0 # 6920.0'

67 SCOB 1.8 7153 6 2.0 202.8 181.0 -201.0 Apr/25/94 7028.5 172.0-181.0
j 68 SC 12 7147.2 5.0 21 9.4 1982 -2182 Mar /8/94 6942.3 188.0 183.0 7055.0 # 6934.7

69 SC 1.7 7155 2 5.0 2260 200.0- 220.0 Mar /1064 6952.6 22.0 -193.0 6934.5
1 70 SC 1.7 7126.7 5.0 208.5 182.5 202.5 Mar /15S4 6939.5 29.0 -170.0 3926.0
i PT 6 0.6 7100.7 5.0 110.0 74.4 -109.4 Dec/2B2 7004.1 60.8 - 71.3 69940
] PT 7 1.8 7100.9 5.0 1001, 590 99.0 Mar /1S3 7068.1 34.2- 36.7 7008.4
i PT 8 0.5 7099 8 5.0 0016 59.8 79.8 Mar!B/94 7033.6 33.0 35.0 7020.3
8 PT9 1.6 7101.4 5.0 75 2 636-736 Apr/21S4 7039.7 44.4 -46.4 7027.4

PT10 1.4 7101.7 5.0 79.4 58.0 78.0 Apr/21S4 7053.3 534-564 7014.9
; PT 11 1.5 7101.7 5.0 89.8 68.3- 88.3 Mar /7S4 7061.5 62.8 65.8 7015.4

PT 12 2.3 7102.3 5.0 101.9 79 6- 99.6 Mar /BS4 70002 67.8 - 69.8 7006.2
PT13 1.0 7104.0 5.0 125.5 104.5-124.5 Mar /8/94 6983.0 91.0 94.0 7066.0 6984.0

' OB7 2.5 7102.5 2.0 87.6 65.1 85.1 Apr/21S4 7017.9 45 0-48.0 7014.1
i
-

NOTE: # = BASE OF WHITE RIVER SAND

TABLE 4-1. BASIC WELL DATA FOR UPPER WIND RIVER WELLS
,

.

'
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YEAR - 5-SC' 42-SC- 43-SC 44-SC 45-SC r

O-
1980 7013.9 7010.9 7008.9 7019.7 7008.6
1982 7013.2 7011.0 7009.1 7013.5 7009.4 -
1984 7013.1' 7005.9 7011.3 7007.7
1986 7009.5 7004.7 6997.6 7010.9 7007.0 |

1988 7007.8 7003.2 6999.9 7011.1 7005.9 - |

1990 7005.3 7002.6 6998.1 7008.8 7003.8
1992 7003.4 7000.6 6995.8 7006.7 7002.3 |

1994 7003.2 6997.7 6995.8 7005.8 7001.0 I

I
|

1

I
<

r m 1

|

7020.0 n

7015.0 : 5-SC' %+
42-SC

, 7010.0 - ,

NO I ,N 2 43-SC |P t#s N 1< 4 %,N I
s

B s .N -+- 44.SCJ 7005.0 %
* '

s = 45-SC

7000.0 - s

N
6995.0

1980 1982 1984 1986 1988 1990 1992 1994
YEARS

< ;

h

TABLE 4-2. UPPER SAND WATER LEVELS
5 WELLS: 1980-1994
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5.0 WATER QUALITY OF THE UPPER WIND RIVER SAND

This update of the extent of hazardous and major constituents

has been defined by utilizing the concentrations of the following

hazardous constituents:

Cadmium (Cd) Selenium (Se) Thorium-230 (Th230)

Chromium (Cr) Uranium (U) Arsenic (As)

Lead (Pb) Radium-226 (Ra226) Barium (Ba)

Nickel (Ni) Radium-228 (Ra228)

To assist in definition of constituent mobility, pH was also

utilized. Chloride (Cl), total dissolved solids (TDS), and

sulfate (SO ) were used to define the extent of major constituents. j

March 1994 water sampling data were used to update the extent |

of concentrations. Barima and arsenic were listed as hazardous

constituents in Hydro-Engineering (May 1988). However, all I

concentrations of arsenic and barium were so low that these

constituents did not warrant any further discussion and were

removed from the license in the past year. Radium-226 and radium-

228 are evaluated as radium-226+228 in this analysis. Water

quality data for the Upper Wind River wells listed in License

Condition 47-A are attached as an Appendix to this report.

,

5.1 pH

The mobility of most of the hazardous constituents is pH

dependent. Therefore, a definition of pH levels will aid in the

definition of concentrations of most of the constituents. Exhibit

5-1 presents contours of field pH values in March 1994. The pH of

G
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|
the water in the Upper Wind River sand has been significantly

: 1

affected by the seepage of acid tailings solution. The effects of !
'

Iseepage on pH have been limited to the south and west of the ;
i

tailings because the zero saturation and the higher ground water ;
1,

heads limit tailings seepage movement into these two areas. The I

field pH values upgradient from the tailings have ranged from 4.11

to 6.1 during the last year. The low pH values in wells 1SC, 39SC,

and 53SC are not affected by tailings seepage due to the higher'

head in the Upper sand near these wells. The 4.0 pH isopleth is
'

i
now located near wells 56SC, 57SC, and 60SC and to the south of

I

! well 54SC. The data indicates that the field pH changes little |
1

jfrom wells 58SC, 59SC, and 60SC to wells 56SC and 57SC, a distance

of about 1,600 feet. The pH probably increases slightly in the

Upper sand as the water approaches the Pathfinder pit to the north,
3

bcI

based on the overall gradual increase to the north. The pH values
.

north of wells 56SC and 57SC are not significant, because the mine

I pit will limit the northern movement of water in the Upper Wind
;

River sand and because of the lack of significant flow and

saturation at wells 55SC, 56SC, and 57sC.
,

i

In general, the pH in the Upper Wind River sand has been

fairly stable during the last year. No consistent trend in the pH
i

of the Upper water is thought to be occurring.

,

5.2 CHLORIDE
,

4

The concentration of chloride in water in the Upper Wind River

sand is key in defining seepage from the tailings because chloride

,(
; v Page 18
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!

: is a conservative ion. The average chloride concentration in

O upgradient wells 1SC, 40SC, and 41SC was 157 mg/l for March of

j 1994. Exhibit 5-2 presents the chloride concentrations for March

of 1994 in the Upper Wind River water. Chloride concentrations

have not significantly changed in the Upper Wind River sand in the

last year. The chloride concentration at well 4SC was 514 mg/1,'

which indicates a zone of significantly higher chloride I

concentrations south and upgradient of the tailings. The 300 mg/l

contour extends approximately 3,200 feet north of compliance well

SSC. The concentrations of chloride within this zone are

I relatively close to each other and, therefore, little gradient in

chloride concentrations exists between the northern edge of the j

| tailings out to monitoring wells 56SC and 57sc. The 300 mg/l

contour extends approximately 3,000 feet northeast of well 51SC.
01

5.3 TDS
,

|

Exhibit 5-3 presents the TDS concentrations for the Upper sand |
!

i for March 1994. A TDS value of approximately 2,000 mg/l would be

expected for this system, but the background wells contain

i significantly higher concentrations. The average concentration for

; upgradient wells 1SC, 40SC and 41SC was 2100 mg/l in March of 1994.

Elevated TDS concentrations of approximately 30,000 mg/l have
;

j seeped from the decommissioned tailings reservoir. A TDS

concentration of 20,000 mg/l has migrated approximately 1,400 feet

to the north of compliance well 5SC, while the 10,000 mg/l contour

is thought to be approximately 3,200 feet north of well SSC. TDS;

Q Page 19
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I

concentrations in the Upper sand have not significantly changed in
QV the past year.

|
Data for wells, 66SC, 67sC, and 68SC, shows that the 20,000

|

| mg/l contour extends approximately 1,000 feet east of well 51SC.
|

| The 10,000 mg.1 contour is thought to extend approximately 2,000 i

feet northeast of well 51SC.
!
l

5.4 SULFATE i

| l

Sulfate concentrations are very similar in pattern to the TDS

concentrations, since sulfate concentrations make up a large

percentage of the total dissolved solids. Exhibit 5-4 presents the

| su2 concentrations in the Upper sand for March of 1994.

Sulfate concentrations of 10,000 mg/l extend approximately 3,000

feet north of compliance well SSC. Concentrations of 5,000 mg/l I

O
extend to the north of monitoring wells 56SC and 57SC, and extends

! l

I approximately 3,100 feet northeast of well 51SC. A background

su .te concentration in the neighborhood of 1,000 mg/l would be

expected for this aquifer. Upgradient wells 1SC, 40SC, and 41SC

indicate that the natural sulfate concentrations at this site may

be approximately 1,500 mg/1. Sulfate concentrations in excess of

5,000 mg/l probably extend to the edge of Pit 4 reservoir.

5.5 CADMIUM

Exhibit 5-5 presents the cadmium concentrations for March

1994. This map shows that the 0.05 mg/l contour of cadmium is

limited to the northern portion of the tailings pond.

Page 20,
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r

I

1

| (\
j

5.6 CHROMIUM !
!

Exhibit 5-6 presents the chromium concentrations for the Upper

! Wind River sand for March 1994. The concentrations of chromium are

thought to exceed 0.1 mg/l for approximately 1,400 feet

i downgradient from well SSC. The higher concentration contour lines

are limited to a small area just to the north of the tailings

| impoundment. Chromium concentrations east of the tailings only
!

| slightly exceed the 0.05 mg/l value. The values observed in wells
l

| 56SC and 57SC water are similar to those observed last year, but i
!

| indicate an area at the edge of the thinly saturated zone that is |
i

I near or at the site standard.

5.7 LEAD end NICKEL
,O

All od the lead concentrations for March 1994 were at or below ;

the 0.05 mg/l site standard. These values agree well with the 1993 i

concentrations. Since all values were below the site standard, a

i
contour map of lead concentrations was not compiled.

The site standard for nickel is 0.22 mg/1. Larger

concentrations of naturally occurring nickel likely exist at this

site. The upgradient concentration varied up to a value of 0.79

mg/l in March 1994. Nickel contours, as shown in Exhibit 5-7, do

not fit the pattern of the other heavy metals. The concentration

in the two northern wells stayed elevated in 1994, as did the value

in well 60SC. Nickel appears to be mobile at a higher pH value

than most of the other hazardous constituents. The elevated

(G> Page 21



concentrations upgradient from the tailings indicate a dual source i

for this constituent. A source other than tailings seepage

probably produced some of the concentrations on the east side of

the tailings, also. This data shows that nickel is not a good,

heavy metal to define hazardous constituent movement from the
,

tailings.

5.8 SELENIUM

The site standard for selenium was selected to be 0.01 mg/l
)

based on the January 1988 analyses. The laboratory added the I
;

digestive step to their selenium analytical technique starting in

i March of 1989. This change in analytical procedure has been

largely responsible for larger concentrations being observed in

Upper Wind River sand wells upgradient and downgradient from the

04

tailings. The selenium concentrations in water collected from

background wells.39SC and 41SC exceeded the site standard during

the past year. Therefore, a higher site standard may be needed for j

this site to reflect the analysis change. Exhibit 5-8 presents the+

,

March 1994 selenium contours. This map shows that the areal extent
,

of significant selenium concentrations is small.;

:

1 5.9 URANIUM

The uranium contours for the Upper Wind River sand in March

1994 are shown on Exhibit 5-9. Concentrations vary on the site

from less than 0.1 to nearly 8. 0 mg/1. The site standard for

uranium is 0.16 mg/1. The 5 mg/l uranium isopleth extends

:
4
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approximately 200 feet to the north of well SSC. Uranium

concentrations in water from wells 54SC, 56SC, and 57SC are less

than 0.1 mg/1. Based on these contours, the site standard isopleth

is estimated to be located about 2,000 feet north of the points of
compliance. Significant uranium concentrations have not migrated
to the north of the tailings on the east side.

5.10 RADIUM-226 PLUS RADIUM-228

The sum of the concentrations of radium-226 and radium-228 was

used to analyze the extent of radium in the Upper Wind River sand.

The sum of the radium constituents is more appropriate as the site

standard and should be used to evaluate the extent of these
constituents. The site standard for radium-226 plus radium-228 isO
the drinking water standard of 5 pCi/1. Concentrations in

upgradient wells 1SC, 40SC, 41SC, and 53SC in March 1994 ranged up
to 7.0, higher than the site standard. Ground water analyses of

these upgradient wells show that this mineralized sand can have

naturally occurring radium concentrations significantly greater
than the site standard. Exhibit 5-10 presents the radium-226 plus

radium-228 contours in March 1994. The pattern of contours for

radium is significantly different than the other radionuclides,
uranium and thorium-230. Radium concentrations do not correlate to

any of the other hazardous constituents except, perhaps, nickel.

These two skewed concentration patterns may be due to the naturally 3

mineralized characteristics of the Upper Wind River sand. Some of
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the lowest concentrations are in the high permeability zone where

( maximum concentrations were observed for other parameters. The

radium-226 plus radium-228 concentration contours indicate that a

'
source different from Petrotomics' tailings is probably responsible

for most of the elevated radium values. It is likely that this l
1

; source is natural because the Wind River sands are the uranium ore- |

bearing unit in the Shirley Basin. Natural radium concentrations

' of a few hundred pCi/l have been observed in the Wind River water
,

where the sand is mineralized. Since radium contours do not
'

i

reflect the effects of tailings seepage on the Upper Wind River '

j sand, they should not be used to define the extent of |
|

contamination.

5.11 THORIUM-230

Thorium-230 is another radionuclide that has similar contour

j patterns as some of the heavy metals previously discussed. Exhibit

5-11 presents the thorium-230 concentration contours for the Upper

Wind River sand in March 1994. The site standard for thorium-2304

: I
; is 3.94 pCi/1. Thorium-230 varied from a high of 15,100 pC1/1 to

f a low of 0.60 pCi/1 in the Upper sand in March 1994. The main
<

difference in the pattern of the thorium-230 contours and the heavy.

metals previously presented is that larger concentrations exist in
,

water collected from downgradient wells 63SC and 64SC than exist in

wells SSC and 44SC. This indicates that the output of thorium-230

has not been as great for the last few years as it had previously

;
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i

i

a

been. This premise is supported by the fact that the southerly 100

pCi/l contour has moved farther to the north in the past year,

i

|
l

i

I
|
'

.

!

l

:

I
i

I

:
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6.0 EFFECT OF CORRECTIVE ACTION ON THE UPPER WIND RIVER SAND |

m
d The pumping rete from the Upper Wind River sand has continued I

to decrease with time due to the general lowering of water levels

and reduced infiltration through the clay cap now covering the ,

I
tailings pond. Continued dewatering of the tailings has also !

|

|

decreased the volume of tailings solutions migrating into the Upper
|

Sand. Water level and water quality conditions in the Upper Wind ;

I
River sand are very similar to those observed in 1993, except for

a few changes on the distal edge of Upper sand saturated zones.

The pH in most wells has remained stable in the past year. The

reduction in the source of low pH water is thought to have caused

an overall stabilization of the pH in the Upper Wind River sand.

Cadmium and chromium concentrations in the Upper Wind River

sand have been fairly stable during the last year. Wells with,

(#'

relatively high concentrations of cadmium and chromium generally

saw a slight decline in the levels of those constituents in the

past year. Wells with chromium and cadmium concentrations at or

below the detection limit generally saw a slight increase, which

could be attributable to the change in analytical laboratory at the

end of 1993.

Lead concentrations continued to be below the site standard of

0.05 mg/l during the past year, with a very slight overall decrease

observed. Nickel concentrations generally increased, with the

higher values extending the plume slightly to the north, east and

south. Selenium values were little changed from the previous year.

However, selenium values above the site standard of 0.01 mg/l were

Q
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i

:

i

| observed in several wells to the northwest of the tailings

iOj impoundment and in new wells 69SC and 70SC. Several years ago the
f

: laboratory added a digestive step to their selenium analysis, with
:
'

the result that observed concentrations increased to levels in

i excess of the 0.01 mg/l site standard. The site standard for

selenium should be changed to reflect this adjustment in the;

i
j standard selenium test procedure.

Uranium concentrations increased in several wells. The areal
i

| extent of the contaminant plume showed little change to the north
.

from the previous year, but higher concentrations in wells 4SC and'

1

| 53SC extended a narrow zone of uranium contamination to the south
:

of the tailings pond. Radium 226 and 228 showed generally higher*

i
; concentrations in the majority of the wells tested over the past
i

year. These increases expanded the contaminant plume to the east
O

,

and south of the tailings pond. However, lab data on radium 226,

and 228 is very erratic and clear trends are difficult to

i determine. Thorium-230 concentrations generally increased during

j this monitoring period, with the contaminant plume generally
1

| expanding in all directions. The thorium 230 data is also very

erratic over time, which makes it difficult to determine temporal

. and spatial trends.

| Petrotomics' current corrective action is gradually decreasing

i the water levels in the Upper Wind River sand. The water quality
i

and the areal extent of the contamination in the Upper Wind River,

has not changed substantially in the past year and is expected to
4

change only gradually in the future.

O Page 38
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6.1 COLLECTION VOLUMES

Ov Table 6-1 presents the volume of water pumped from the Upper
,

1
IWind River sand and tailings wells since 1987. These volumes of

collected water are presented for each of the collection points.
1

| This table shows that a total of 36.5 million gallons of water has
'

|
'

been pumped from the Upper sand and tailings through the first

| quarter of 1994.
|

6.2 CONSTITUENT VOLUMES
l

The volume of fluid removed from the Upper sand for each well

for each year was accumulated based on weekly pumping rate

l measurements. The yearly volume pumped from each well was

multiplied by the average yearly concentration of each constituent

for that well to obtain the quantity of constituents removed. If

'O
a constituent concentration was below the detection level, the

detection level value was used in the computation of constituent

quantity. Table 6-2 presents the volumes of constituents removed

from the Upper sand from 1987 through the first quarter of 1994.

This table presents the years on the top of the table, with the

right-hand column being an accumulation of all the years. The

table shows that a total of 3.6 million kg of total dissolved

solids have been removed from the Upper sand. A much lower

chloride load (volume times concentration) has been removed due to

the smaller concentration of this constituent. Approximately 18

and 102 kg of cadmium and chromium, respectively, have been removed

from the Upper sand. A significantly larger volume of nickel (460

Page 39
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kg) has been removed due to the higher concentrations of this

constituent. A volume of 808 kg of uranium has been pumped from

the Upper sand. The volume of radionuclide constituents removed is

reported in microcuries. A total of approximately 4,808

microcuries of radium-226 and 228 has been removed from the Upper
,

|

| sand, while approximately 241,000 microcuries of thorium-230 has
!

been removed. )
!
!

|

|
| |

|
'

.

|
l

,

|
!

U
|
i

|

|
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1

l

WELL 1987 1988 1989 1990 1991 1992 1993 1Q 1994 TOTALS

SEEP COLL 3,091,738 1,050,134 4,032 4,145,904

SEEP SUMP 914,054 1,381,464 432.936 2,728,454 1

51SC 54,734 621,331 125,798 57,859 4,738 864,460

54SC 460,454 584,035 508,536 258,552 90,518 37,397 1,939,492

58SC 1,313,726 2,038,982 1,484,885 724,349 153,821 5,715,763

59SC 5,645 362,376 338,587 22,781 729,389

62SC 85,378 58,262 11,189 154,829

63SC 564,480 613,771 121,968 32,760 1,332,979

64SC 281,837 524,664 206,338 50,098 1,062,937

PT6 213,494 6,921,029 3,610,757 1,077,250 1,739,405 1,025,539 497,650 216,619 15,301,743

PT7 73,584 144,850 67,334 87,494 91,526 165,110 42,638 672,536

PTO 779,688 1.115,957 1,895.645

TOTALS 268,228 10,707,682 5,391,993 3.966,076 7.107,811 5,608,410 2,960,598 533,333 36,544,131

!

!

r m

VOLUME PUMPED FROM UPPER WIND RIVER
SAND

,

|O'

12,000,000 7

10,000,000

8,000,000 )
'

.
C t

:E 6,000,000 4
1a

0 4,000,000 j
1

2,000,000 1
1

0 L- +w- - - -

e E a 8 5 9 2 03
$ $ $ $ $ $ $ "$

< ;

.

,

1
!

|

TABLE 6-1. VOLUME PUMPED FROM UPPER WELLS
1987 to ist Q 1994 - in gallons
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O O O
|

at1993 + -1Q1994i TOTALS-CONSTITUENTS _ :1987- ; +1989 1999: :a i1990 * 1991< 1992; *

TDS 32,999 1,200,593 534,395 390,955 642,771 495,931 264,621 45,650 3,607,915

CHLORIDE 335 14,684 6,802 5,319 9,098 7.138 3,767 788 47.931
SULFATE 20,547 757,806 354,389 246,431 413,383 320,146 181,691 35,870 2,330,265

ARSENIC 0.0 0.7 0.0 0.0 0.1 0.1 0.0 0.0 0.9

BARIUM 0.1 2.0 1.0 0.8 1.4 1.1 0.6 0.1 6.9

CADMlUM 0.2 6.4 3.5 1.3 2.6 2.0 1.8 0.3 18.1

CHROMlUM 1.0 26.6 13.0 19.2 15.8 14.9 11.6 102.1

LEAD 0.5 24.0 12.8 3.3 7.5 1.7 0.6 0.1 50.4 |

NICKEL 5.6 121.7 20.9 60.6 107.0 81.8 52.4 10.6 460.7 I

SELENIUM 0.0 0.1 1.4 0.9 0.4 1.6 0.3 10.7
URANIUM 8 390 97 81 103 82 42 6 809
RADIUM 226 * 40 1144 42 101 133 112 35 59 1667

of RADIUM 228 * 88 101 773 1368 617 147 51 3142

$ THORIUM 230 * 3517 68044 28248 6735 33346 50547 44469 6498 241404
TOTAL GALLONS PUMPED 268,228 10,707,682 5.391,993 3,966,076 7,107,811 5,608,410 2,960,598 533,333 36,544,131

NOTE: All measurements are in kilograms, except where noted.
* Ra226, Ra228 and Th230 are measured in microcuries

TABLE 6-2. VOLUME OF CONSTITUENTS REMOVED FROM THE UPPER SAND

DECEMBER 1987 THROUGH 1st QUARTER 1994

1
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7.0 BACKGROUND WATER QUALITY

Wells 39sc and 41SC are the designated background wells for

the Upper Wind River sand at the Petrotomics' tailings site (see

NRC License SUA-551, Condition 47B). Table 7-1 presents the range

in hazardous constituent concentrations observed in those |

background wells from May 1993 to March 1994. Site standards for |
|

this site are presented for comparison purposes. 1

The pH of water -in well 39SC ranged from 3.99 to 4.71,

considerably less than neutral. The maximum background

concentrations observed for cadmium was 0.05 mg/1, which is 3b

times higher than the site standard of 0.014 mg/1. Chromium and

lead had maximum values of 0.05 mg/1, which equal the Upper Sand

site standard. The maximum nickel value observed was 0.40 mg/1,

which is approximately twice the site standard. The selenium

values reported for the last year exceeded the site standard by

greater than eight times. The maximum background value observed

for selenium during the last year was 0.085 mg/1.

Uranium concentrations in the Upper Wind River water are

naturally expected to be elevated in some areas due to this sand

being host to uranium ore bodies in the vicinity of the Petrotomics

tailings pond. However, the maximum uranium background observed in

background wells 39sc and 41SC over the past year were below the

0.16 mg/l site standard. The maximum radium 226 plus radium-228 ;

concentration observed in the background wells.over the past year

was 17.14 pCi/1, nearly 3H times the established background level

of 5.0 pCi/1. The maximum thorium-230 concentration. observed in

Page 43
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|

|
,

39SC and 41SC was 14.5 pC1/1 during the past year, significantly |

higher than the site standard of 3.94 pCi/1.

: Concentrations in one or the other of the two background wells

exceeded site standards for five of eight parameters during the

i past year. The concentrations in excess of the site standards are
i

mainly the result of using the mean concentrations of two-wells
,

when the site standards were established.

*

1

|

;

i

|
i.

i
,

!O
1

i

I
;

i
:

i

i

n

J

J

l,

1

|

,
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l

I
.

iy: ..... .. CONSTITUENT;. Au:
:..N.EM4CsiUENTRATIONS.L., j J: SITE STANDARDS.. :

p9 3.z p y,y n,y p p. y n.=- .y33.g.yyg;yy.,pg ,aq'g.y.g:gupy2m37,gs; s-.y
...

! pH (Standard Units)) 0.99- 7.29 None

! Cadmium (mg/l) 0.01 - 0.05 0.014

,

Chromium (mg/I) 0.01 - 0.05 0.05
! Lead (mg/l) 0.005 .0.05 0.05
| Nickel (mg/I) 0.03- 0.40 0.22
l Selenium (mg/l) 0.001 - 0.085 0.01

Uranium (hig/l) 0.023 - 0.116 0.16
Ra226+228 (pCi/l) 1.16- 17.14 5.00
Th 230 (pCi/l) 0.19 - 14.50 3.94

|

l

1

TABLE 7-1. RANGE OF CONCENTRATIONS FOR BACKGROUND
WELLS 39sc & 41SC
MAY 1993 - MARCH 1994

|
|

r
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l

WELL 1SC
DATE, pH- CHLORIDE ' TDS '. ~
Oct-85 4.5 58 1336 F '

__ Mar-86 4.5 72 1550 pH (Standard Units)May-86 4.4 77 1562
Sep-86 4.3 64 1671

fo$****s[****,*** ** **"'.****=/Nov-86 4.4 75 1641
s

Mar-87 4.3 75 1607 3.5 - "

Jun-87 4.1 84 1678 3.0 -

Sep-87 4.0 78 1456 2.5 -

Jan-88 4.4 66 2067 2.0 -

1Jun-88 4.3 95 1793
Sep-88 4.2 86 1931

0.5 -
Nov-88 4.3 82 1952 o.o
Mar-89 42 85 1883 $$$8 { j .g g=,ggjffff{$223g@8855g

${jMay-89 3.9 85 1615 5.,

Sep-89 4.2 88 2004 L ;

Dec.89 4.3 78 1893
Mar-90 4.2 89 2029
Jun-90 4.4 84 2083 F '

Sep90 4.5 87 2038 CHLORIDE (mg/l)Dec-90 4.3 86 2000
Feb-91 4.2 84 2092 je.

['.Jun-91 4.4 70 2378 g.
Sep-91 4.2 70 2025

.

,./100-Dec 91 4.3 88 2148 .sg , y. . , , 'p
Feb-92 4.4 97 2232 #' ,% we R " ggO Jun-e2 4.1 e4 2372 eo ' -

) Aug-92 4.3 97 2451 e-
Dec 92 4.3 88 2110 20 -
Feb-93 4.4 94 2166 o

) May-93 4.4 100 2185 $$$g$ gg88gs ga9
y j j z j , g g j p j. p , { j { j$Aug-93 4.2 117 2449

Nov-93 3.7 138 2981 e ;
Mar-94 4.2 127 2900

r ,

TDS (mg/l)

3=0 .

'
/.25= , ..

." .- -n . ...

, _ . ~ ..! ... ..
. .

.
.

.

1000-

500 -

O

hkh ffhfkNf3NhNhh895anaEaENe$$?$?%
< >

O
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.



WELL 1SC
.DATE: >SO4:- Cadmium Ctwomium )|

-

| Oct-85 780 r 7 1

SULFATE (mg/l)
Ma -86 95 .01 .05
Sep-86 1010 2500- .

Nov-86 973 l

Mar-87 1060 2000-

Jun-87 1020 |..' UU '
, ,, ,,,.,,,*,n*' k",8Sep-87 953 .01 .02 .

Jan-88 1180 .005 .005 1000. ,,s.*s ,''.'
Jun-88 960 *
Sep-88 1160 .01 .05 500-

Nov-88 1200 .01 .05

y$$$ggg{8855gSgy$Mar-89 1200
May-89 1120 .037 .01 ggj5 4yggjpppj{j{j
Sep-89 1120 t ;

Dec-89 1160 .02 .01

Mar-90 1200 .01 .03
Jun-90 1200 .01 .02 F '

Sep-90 1060 .01 .02 CADMlUM (mg/l)
Dec-90 1300 .01 .01

Feb-91 1265 .01 .01 ,oS .
Jun-91 1360 .045
Sep-91 1200 .04 -

,

Dec-91 1310 .01 .01 035

Feb-92 1400 .01 .04O .025 -
Jun-92 1560 .02 - . . *

Aug-92 1580 .01 .01 .015- \ /
5 "" * * * * * " " " *Dec-92 1310 01 ' "

i *' "
! Feb-93 1420 .02 .01

May-93 1250 $$$$g3$$8855ggay4
Aug-93 1360 0.01 0.01 8 { j ,5 4pjgjjjpg{j{j
Nov-93 1800 0.02 0.01 e ;

Mar-94 2280 0.05 0.05

r 8

cHROMlUM (mg/l)

.05 . .. .

.045 - f
.04 - .

.035
.03 .

\...025
.02 .

\ .. \.. .
....|j' I

.015 -
.0, .

.005- a

8a.,nasaaa . a
' "

O

Page 2

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

WELL 1SC
DATE LEAD ^. NICKEL SELENIUM

V[3
Oct-85 .001 F '

Mar-86 .001 LEAD (mgA)
May-86 0.05 0.07 .001
Sep-86 .001 '

0.20 -
"Nov-86 .001 0.18 -

Mar-87 .001 0.16-

Jun-87 .001 O 4;g
Sep.87 0.05 0.23 .001 o 3o . 1
Jan-88 0.03 0.09 .001 0.0a -

m,,j j,

Jun-88 .001 0.06 - g, , m,.. '

, ,,,

0y; \Sep-88 0.07 0.07 .001 e

Nov-88 0.05 0.06 .001 o 00 -*
' ,

$$$$gg$yjjj43$,jg$g}$$$$$855 |Mar-89 .009

g{g{$May-89 0.05 0.11 .001 '

Sep-89 .001 t ;
i

Dec-89 0.19 0.12 .001 |

|Mar-90 0.06 0.11 .001
Jun-90 0.05 0.07 .006 F '

;
Sep-90 0.05 0.08 .008 |NICKEL (mgA)
Dec-90 0.09 0.10 .007
Feb.91 0.05 0.10 .001 o 30
Jun-91 .001

"0.25 -Sep-91 .013 ,
'Dec-91 0.06 0.10 .002 0.20 -

p Feb-92 0.05 0.10 .009 0.15-
f1 Jun-92 0.05 .012 " a' "

| Aug-92 0.05 0.09 .059 *010 ~ \,.** "" e a
, ,*

Dec-92 .004 0.05 -

Feb-93 0.05 0.09 .004 o_oo
May-93 .001 $$$$$ggg88ggg$g$$yjjjjggyjgj6jyyyjAug-93 0.05 0.11 .009
Nov-93 0.05 0.14 .007 t ;

Mar-94 0.01 0.26 .009

r ,

SELENIUM (mgA)

.06 -

.05

.04 -
,

.03 -

.02 -

[\ [ .' . / ="' A "

..-.........aa...r s-as -

44ygj{S{?8559?S?4eo =.m646494e*8 s z ,a ,. esesmm em <m <s.

- V J

Page 3
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WELL 1SC
2DATEn URANIUM < Ra 6+8 L rTh 230."
Oct-85 0.02 1.06 0.09 F '

Mar-86 0.01 2.40 0.14 URANIUM (mg/l)
May-86 0.02 0.69 0.20
Sep-86 0.02 0.64 1.45 og.
Nov-86 0.03 1.29 0.00

0.05 -Mar-87 0.01 0.93 0.88
Jun-87 0.02 0.50 0.00 0.04 -

Sep-87 0.03 1.44 2.10 a.o3 , ,

Jan-88 0.03 5.20 0.53 I # ,#* . V
8

0.02 \p" / g,,f p \j\
.

Jun-88 0.03 1.07 0.51
"Sep-88 0.02 2.20 0.79 0 01 - a a |s .

" INov-88 0.01 4.30 1.69 o go

$g$$g$j$$885o{jfff,ySS$ )
Mar-89 0.00 3.50 0.57 1

8gjj4y {ffjMay-89 0.02 2.10 1.20
'Sep-89 0.02 5.40 5.23 e a

Dec-89 0.02 3.60 7.54 i

Mar-90 0.01 3.70 0.59 )
Jun-90 0.01 2.80 0.39 F '

Sep-90 0.02 4.80 0.79 RADIUM 226 + 228 (pCill)
Dec-90 0.02 34.20 6.30
Feb-91 0.05 2.10 2.70 goo . 4

Jun-91 0.01 4.20 12.20
m00 -

Sep-91 0.02 21.08 16.90 ;

Dec-91 0.06 4.57 0.31
,

l

Feb-92 0.02 6.00 2.53 MD0 '
'

*Jun-92 0.01 4.80 2.99 15.00 -

fAug-92 0.02 15.40 10.30 10.00 -
,

Dec-92 0.01 15.70 1.27 5.00 - e . e ie ar"s * 'S l
.,I .

Feb-93 0.02 1.20 0.00 o.oo g*me.g.( !* *a
May-93 0.01 2.06 0.47 $$j$$$jj,jfjfffy$88g$*88559

8g {${gAug-93 0.03 5.72 0.29
Nov-93 0.02 7.46 1.93 e ;

Mar-94 0.03 3.70 11.50

r 3

THORIUM 230 (pCill)

18.00 -
*

16.00 -

14.00 -

12.00 - 8 e
10.00 -

8.00 -

6.00 -

4.00 -

: p .. f.... . ... 9 m.t.

esseege vg!ke?:gs,?a8E!R5.8Is.asys
< >

0
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WELL 4SC
- w en a ==
Oct-85 6.0 880 5494 F '

Mar-86 6.5 780 5438 pH (Standard Units) .

May-86 7.5 704 5494 |

Sep-86 6.0 648 5488 8.0 -
Nov-86 5.5 610 5462 7,o .. ,a

6.0 o''kMar-87 5.1 526 5407

"w**us,a,,,,,4\,m,,,....,Jun-87 5.2 545 5494 5.0 ,*Sep-87 5.3 488 5443 4o.
Jan-88 5.0 388 5599 3o.
Jun-88 5.0 532 5655 2.0 -
Sep-88 4.9 506 5361 i,o .

Nov-88 5.0 517 5570 no ,

Mar-89 4.7 515 5368
May-89 4.8 490 4769 g g j ,5 4,j jfjjj$$8g$g$gg $ 8855g

{fjg
Sep-89 4.8 523 5486 e ; '

Dec-89 5.0 431 5391
Mar-90 4.8 482 5325

IJun-90 5.0 457 5556 F '

Sep-90 5.6 481 5451 CHLORIDE (mg/l) i

Dec 90 4.9 477 5253 '

Feb-91 4.6 474 4993 900
Jun-91 4.6 536 5382 800 1

(Sep 91 5.0 468 5186 700
Dec-91 4.7 478 5106 600 - a

s* ****=*gs...t". ,,,,,,s
-*Feb-92 4.7 440 5159 500- a

. Jun-92 4.7 445 5171 @'

Aug-92 4.8 439 5244 300 ;
Feb-93 4.7 462 5016

100 -
May-93 4.7 455 5096 o
Aug-93 4.6 463 5544 $$$N 4,jg $*jpjj"ffjg8855 90$g

INov-93 4.4 484 5229 3 ,E j
Dec-93 4.9 465 5096 L J

Mar-94 4.4 514 4940 I

r m

TDS (mg/l)

''

",I. ..-/\fs, . /g ,, -

s./ . .. s /g
.

5. . ,
- 'so .

4800- e

4600-

4400-

4200
Sa88559998&~$$ g

O3z},,$ sin 6464bissu
m 2 m 2 m u. ma<2Z 2

L J

O
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,

;

WELL 4SC
!

i :-DATEv SO41. Cadmium Chromium
Oct-85 2530 F 7

SULFATE (mgn)
Ma -86 8 0.03 0.05
Sep-86 2722 |3500-

i Nov-86 2660
.

/s,, pa,,,,, ,a,

'w" 'n'*\ / **, ," , A,/: Mar-87 2960 ,as.
2500" m

Jun-87 3360;

Sep-87 3000 0.02 0.03 2000-

Jan-88 3000 0.02 0.01 1500-
,

| Jun-88 2760 1000 -

; Sep-88 2880 0.03 0.01 500
Nov-88 3120 0.05 0.01

I Mar-89 3160 $$$$g $g885g99$g$
gg8,5 ,jyjpjpppgjj; May-89 3000 0.09 0.01

j Sep-89 3000 t ;
'

Dec-89 2920 0.06 0.01

i Mar-90 3000 0.02 0.01
Jun-90 3000 0.01 0.02 F_ '

a Sep-90 2960 0.02 0.02
CADMlUM ( d)

i Dec 90 2720 0.02 0.01
#

Feb-91 2960 0.02 0.01 0.09 - e
: Jun-91 2480 0.08 -

! Sep-91 3080 0.07 j

!! Dec-91 2800 0.01 0.01 0.06 - e
'

! Feb-92 2800 0.03 0.06 0 05 - a m

/; Jun-92 3000 0 04
0"' " "

* ?u" !'
?Aug-92 3000 0.01 0.01

U ' ** *
x 1Feb-93 2860 0.04 0.03*
' *

!May-93 2620'

0

$$$N ggg-gggg4Aug-93 2920 0.02 0.01
8*PBhggg s8-4h4jrE*B"

'

..E *Nov-93 2620 0.03 0.01 |*''"*** *'*'* I

Dec-93 3080 e ;

Mar-94 3260 0.05 0.05
;

F 74

CHROMlUM (mgn)

0 06 - e
;

0.05 - a a

"
0.04-

U 0.03 - e a

\
0.02 - g se

] / \ la
0.01 - se a se se e a na

.

0.00-

N f h h f f. h h05ENkhh4!
64849tBht 3 z ,5 ,aB 4 ai O m2 2mamE <2Z 2

~ L. J

:O
:
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,

WELL 4SC
.

'DATE3 :nLEAD NICKEL SELENIUM
,

oct-85 0.07 0.64 0.001 r ,
;
'

Mar-88 0.001 LEAD (mg/l)
May-86 0.08 0.53 0.001

i Sep-86 0.001 a25 -
Nov-86 0.001 e

fa )
"

! Mar-87 0.001 0 20

I Jun-87 0.001
0.15-

/ jSep 87 0.08 0.68 0.001;

f' s\
!Jan-88 0.05 0.001 0.10 a

* '
9 Jun-88 0.001 o

E05 ' ****

" * * " . *Sep-88 0.10 0.001
Nov-88 0.23 0.001 ag
Mar-89 0.008

$g$eggg$gggyjggggg,jfj{$$$
g599

gjjMay-89 0.20 0.52 0.008
,

| Sep-89 0.001 e ;

j Dec-89 0.21 0.51 0.002
Mar-90 0.05 0.51 0.001,

*

Jun-90 0.05 0.45 0.019 F '
,

Sep-90 0.05 0.45 0.001 NICKEL (mg/l)
Dec-90 0.05 0.005

i Feb-91 0.11 0.52 0.001 o_m ,

Jun-91 0.001 0.70 m
Sep-91 0.014 0 00 *

'

Dec-91 0.10 0.50 0.002 * * ea a e0.50 s
|4 Feb-92 0.05 0.52 0.010 " "a eas ojo.

'

Jun-92 0.05 0.022 0.30
Aug-92 0.05 0.44 0.030 0.20 -,

Feb-93 0.05 0.42 0.010j g ,o .
May-93 0.008>

0.00 -:

Aug-93 0.05 0 42 0.009 $$$$$ggg8855g9$$$ggjjjggyjkjky{gjjNov-93 0.05 0.42 0.010
Dec-93 0.003 t ;

1 Mar-94 0.01 0.79 0.004
)

r m

SELENIUM (mg/l)+

1 0 030 - e

0.025 -

0.020 -

,

0.015 - ,

0.010 e ,m

| \,
/\

-
aws . .

ao,m mrma ta.- ~

4 4 4 "l ,s 6 5 . s= e m e ]. g r a -#E%iS855 ???4; 64 6es8sz, mse m<sza
' .d

, 01

,
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,

,

WELL 4SC
,

i

| DATE LRANIUM ARs 6+8 + Th 230 i

Oct-85 0.05 14.99 0.04 F '

! Mar-86 0.03 15.80 0.03 URANIUM (mg/l)
May-86 0.02 8.74 0.04
Sep-86 0.03 13.00 1.79 a 3g .
Nov-86 0.00 13.10 0.00

0.25 -Mar-87 0.11 9.20 0.12
Jun-87 0.11 10.20 0.42 0.20 - .m ?,

[\ AI s' km *Sep-87 0.12 8.12 0.06 0.15-
m,# \*Jan-88 0.18 23.66 0.00

I.40 10 'Jun-88 0.14 11.30 0.10 a

"**\.f
Sep-88 0.12 28.00 3.37 0.05 g

Nov-88 0.12 17.20 3.00 noo
Mar-89 0.14 23.00 0.00

$$$$g $ggjj4,j,jffffpfj$88ggggg$
jMay-89 0.16 13.30 2.00

Sep-89 0.14 55.00 11.80 t ;

Dec-89 0.16 31.31 9.31
Mar-90 0.19 15.90 0.48
Jun-90 0.20 17.10 0.00 F '

Sep 90 0.27 10.00 0.38 RADIUM 226 + 228 (pCill)
Dec-90 0.15 29.00 0.20
Feb-91 0.18 20.10 12.40 60.00 1
Jun-91 0.21 20.00 12.40

so m -Sep-91 0.20 26.00 0.78
Dec-91 0.15 16.10 0.94 40.00 -

Feb-92 0.17 33.00 0.25 30.00 e *,
O ' \\

"
? \Jun-92 0.14 14.60 0.82

== ( "s% /s\,Aug-92 0.16 30.00 1.80 20m , [ \,7
. e_

Feb-93 0.12 21.00 0.82 10.00 - m' .]a m

May-93 0.12 19.84 0.37 oco ;
,

| Aug-93 0.27 21.64 0.29 $$$$$g$gg8558$82ga i

8gjj$,ej,r3f$ff{gjgNov-93 0.16 14.51 0.48
Dec-93 0.09 27.61 1.63 L ;

Mar-94 0.19 17.70 2.10

. r ,

I :

| THORIUM 230 (pCill) I

14 00-
''12.00 -

|

\,10.00 -

! 8.00 -

6.00 -

4.00 - ,

| * p, n'2.00 - e

0m, % .= J == ..ee F.L

$$$"i,$I.$*S855948?4=I=6464e2m.2mwmm<resau-s ,sO3z 2z2
L J

.O

|
Page 8
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WELL SSC
,

!

:DATE . pH , . a CHLORfDE 3DS:
Oct-85 2.9 250 23996 F '

Mar-86 2.8 275 23980 pH (Standard Units)
May-86 2.6 310 24268
Sep-86 2.6 300 24234 go.
Nov-86 2.9 309 25236 35 ==*.y' u'

3ng***,7,* af .,e's. aMar-87 3.3 311 25782 1j

May-87 3.0 336 27085 , "
2.5

Jun-87 3.2 307 25662 2.0 -
Sep-87 3.2 291 26118 1.5
Jan-88 201 27765 3o.
Jun-88 3.1 324 22846 0.5

., Sep-88 2.9 316 27690 0.0
Nov-88 3.3 340 25812 $g$$g$$$$885;y98893gjjyJzgjzj$j,jfjMar-89 3.1 331 24568
May-89 3.1 330 22016 t ;

Sep 89 3.0 381 26592
Nov-89 3.2 290 25040

F 'Mar-90 3.3 348 25331
Jun-90 3.2 293 26849 CHLORIDE (mgd)
Aug-90 3.1 344 25857
Dec-90 3.0 339 22997 a.
Feb-91 3.1 337 24482 ** ,/ s .. g ,, a350 .,

,/ \/Jun-91 3.2 299 23903 3ao , s,em 'm, , , a
" "Sep-91 3.0 341 24233 250 o' \ *

,! -| Dec-91 2.7 348 24485 h I200-
' Feb-92 3.3 300 26070.

150 /
Jul-92 3.2 399 25208 [100-
Aug-92 3.5 64 6258 "

50 -
! Dec-92 3.5 121 10629 o

Mar-93 3.4 184 15084 $$$$$$$$$88gg88888gjgggjgjjjzjajfjMay-93 3.5 261 18865
Aug-93 3.4 252 20192 e ;

Nov-93 3.0 278 21960
Mar-94 3.3 303 21600

r 3

TDS (mgA)

am
250w ..... i f . , ,.... -

-

.- -.. -_
'

| 15000- 8

y,ww-
,

-

|
m.

*

!kk~I1]$..gg :]!
g:~.

O$$$$,$$} mono' A$1 gsI
z $z

L J

O
,
'
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WELL SSC
om so4 - -
Oct-85 16450 F -'
Mar-86 13480 SULFATE (mg/l)
May-86 16200 0.10 1.79

20000 |Sep-86 16250
Nov-86 15420 18000f ** " '

5

16000 * 7*," \ g' =' a,. ***'w",s ,!a"
Mar-87 17000
May-87 18400 ; , s'
Jun-87 16000

,

7
tgooo .

Sep87 15000 0.14 0.93 8000- e

/ ,Jan-88 16600 0.13 1.75 6000-

$.
'

Jun-88 15600
Sep-88 15600 0.10 1.11

8gj$g${j$$$$8$j5$$8$$$Nov '88 16000 0.16 0.95
g jjj.aj_5,j4$jjMar-89 16800

May 89 15600 0.10 1.14 L 2

Sep-89 14800
No <-89 15500 0.17 1.50
M;r-90 16600 0.12 1.97 F '

]un-90 16600 0.11 1.80 CADMlUM (mg/l)
Aug-90 17200 0.05 1.55
Dec-90 15500 0.10 1.49 0.18- .

*Feb-91 16200 0.11 1.54 0.16- * \ l
Jun-91 17800 0.14- s, \ i

Sep-91 18800 0.12- m ,. ;
*

,\ "
" , \,. Dec-91 19000 0.12 1.50 ; e

L Feb-92 17800 0.12 1.51 0.06 - i
Jul-92 17200 0.12 1.84 0.04 -
Aug-92 4480 0.01 0.20 0.02- ,

Dec-92 7400 0.00
m ,o m

} T "g 1 y j g$Mar-93 10320 0.09 0.76
May 93 12080 o j 4 y, y gg
Aug-93 12960 0.08 1.10 t ;

Nov-93 15000 0.11 1.30
Mar-94 18600 0.08 0.62

r 7

CHROMlUM (mg/l)

2.00 1 e
1.80 - a 's,

. s.. ..1.- -
1Ao-

"
1.20 - ,/, ,

1.00 - 's,

0.80 - a
0.60 - *
OAo-
0.20 - e

ato szsm,zsz,o,a'o3z
t ;

Page 10
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WELL 5SC |
|

cDATE: LEAD NICKEL SELENHAA
|IN Oct-85 0.001 F '

V Mar-86 0.005 LEAD (mg/l)
May-86 0.25 3.27 0.001

| Sep-86 0.001 o 7o . I

l Nov-86 0.001 '

ggg .
*Mar-87 0.001 e

a50 -May-87 0.31 0.001
&#'Jun-87 0.001 s

Sep-87 0.28 4.67 0.001 R30 ' "u *
, , . .

Jan-88 0.35 4.09 0.001 0.20

Jun-88 0.001 0.10- * " "Sep-88 0.30 2.15 0.001 =o.co

8gjg,3)g 8$E59$$$
.

$g$g $Nov-88 0.55 2.68 0.001

ggkjkj,jjjMar-89 0.083
; May-89 0.57 2.66 0.069 L ;

|
| Sep-89 0.027 i
! Nov-89 0.65 3.30 0.021 |

j Mar-90 0.24 3.74 0.155 r ,

' Jun-90 027 4.30 0.122 NICKEL (mg/l)
Aug-90 0.05 3.10 0.158 |

Dec-90 0.35 3.44 0.076
5.00 -

Feb-91 0.37 3.88 0.085 4 50 -
"h / |

iJun-91 0.022 4.00 - ,

[ ,a' jSep-91 0.016 3.50 - ,
3

Dec-91 0.32 2.31 0.001 " " *,r S 2 < I,
''V Feb-92 0.05 4.40 0.001 2.00 - =

'"

Jul-92 0.05 2.58 0.014 1.50 -

Aug-92 0.05 0.72 0.006 1 00 '

Dec-92 0.012
'

.

og __

Mar-93 0.05 2.04 0.001 ygggg ggggggggygg
ggjgy,jgjjjjj$jgjMay-93 0.001

Aug-93 0.05 2.77 0.019 t ;

Nov-93 0.05 3.40 0.056
Mar-94 0.02 4.44 0.014

r n

SELENIUM (mg/l)

0.160 - s
,y0.140

0.120 - 8

0.100 -

"\ ."k
0.080 - *

s

0.060 - ,

, *) \ /\a=-
8am

- W ,,: M :,.. ,, .

0.000 **rrrrrrrrrre -

$$$4"k{@@@88msSESS8ERE EElkk EMEEE
' "

,
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WELL 5SC
DATE. URANIUM : Ra 6+8m ,Th 230 <

Oct-85 0.08 .55 48.80 r ,

Mar-86 7.90 .33 4.16 URANIUM (mg/l)
May-86 5.50 .75 2.46
Sep-86 7.77 .39 70.60 50.00 -
Nov-86 11.40 .58 89.80 45 00 - ?
Mar-87 12.80 .28 108.00 40 00 - /

May-87 15.00 .48 125.00 35

Jun-87 12.40 .47 146.00 goo .
Sep-8 / 20.20 .2 1325.00 20.oo - a see *****

Jun-88 11.00 .55 1020.00 1E00 ''
#,a/ \ /Jan-88 13.50 2.10 2014.00 15.00 -

*"

)****/**
m * ar .

Sep-88 8.70 3.90 1230.00 o;oo

$$$$$g$$$8q55Sj!9g9Nov-88 11.80 1.50 827.00

ggjggzjgjjjjj4jgjMar-89 7.30 1.50 1001.00

| May-89 11.00 4.30 881.00 t ;

Sep-89 19.70 8.30 825.00
Nov-89 19.70 1.80 1134.00
Mar-90 20.10 1.40 1434.00 F '

Jun-90 39.90 11.90 1348.00 RADIUM 226 + 228 (pCill)
Aug-90 47.00 11.30 2039.00
Dec-90 17.30 3.70 1394.00 160. =
Feb.91 17.30 7.90 2438.00 Ijaa.
Jun-91 17.20 12.30 2334.00 120.
Sep-91 17.30 22.00 1444.00 goo,

| Dec-91 17.80 0.22 1123.00 go.

|' Feb-92 7.52 16.50 1075.00 60.
; Jul-92 1.59 11.90 1592.00 4a
| Aug-92 3.22 14.10 212.00

20[. s g* * **="""\' ***=..*~iDec-92 3.31 14.80 248.00
.

Mar-93 3.73 4.00 340.00 $$$gg$$$$885599RS$gjgyjjgjjjkj4jjjMay-93 5.87 0.98 604.00
Aug-93 10.70 2.89 783.00 t ;

Nov-93 8.82 7.13 1008.00
Mar-94 8.85 159.50 3230.00

r m

THORlUM 230 (pCill)

| 35 m.m .
*

3000 00 -
|

2500.00- ,

./\. ..;,..A.
\. ,-

. .2on . .

- - -
.

-. . . ...
"

500.00 )
t

0.00 *****M* -

$$$$5{$$$8835EU$8885dkahd$k$$$S$$$
: w a

I
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WELL 40SC
i

! DATE. 'pH CHLORIDE wTDS:.

| Aug-85 7.0 74 734 F '

M"[3g ]
86 58 528

PH (Standard Units)3,, ,,32

Oct-86 7.3 76 804 9o.
| Nov-86 7.8 124 1222 s.o - ."

"m,. **Mar-87 7.1 88 663 7.0 s' ""
,,, . m,....

.
.

Jun-87 6.7 106 1304 6.0 - "a
Sep-87 7.0 126 1537 50-
Jan-88 #0}"
Jun-88 6.8 93 1099
Sep-88 7.3 124 1760 3;g .
Nov-88 7.7 119 1649 .o
Mar-89 7.5 107 1425 $g$ $$88gggyy,j,,jpjg,@pp$88$pppjMay-89 7.9 127 1442
Sep-89 7.0 142 2351 e ;

Nov-89 8.5 123 2066
Mar 90 7.2 137 1922
Jun-90 6.8 134 2112 F '

Se # 6.6 156 2549 CHLORIDE (mg/l)
Dec-90 6.7 150 2291
Feb-91 7.3 140 2185 3go .

hj"/ [e / ,"' g , f****,\,
Jun-91 7.5 164 2248 1so . ,
Sep.91 7.1 168 2743 140 , \._ , . , .

\.h,Dec-91 7.8 164 2514 120 - *
s"

Feb-92 7.2 166 2386 100-

O-
,

Jun-92 6.9 169 2395 80 4 m

60 ~'.Aug-92 7.0 171 2545
Dec-92 6.7 179 2348 ;

| Feb.93 6.8 155 2157 o
May-93 6.8 98 1462 $g$g$g$g$gggg$gn gpyjzjgjyjyjpppypjSep.93 6.8 144 1947
Nov-93 6.3 115 1855 t ;

Mar-94 6.1 113 1510
l

r 3

| TDS (mg/l)

3000 ,I

| /''<'p.J...
2sw

.
'

V. s. .

,f.1s. -..

,/ \ / "

|
1000

| sw " . =

0

i < m z , , e s e 2 m u m u. < u. ms
i L J

O

Page 13
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WELL 40SC |
'

DATE: .SO4/ Cadmium Chmmeum

_Aug-85 310 r ,

- May-86 266 0.01 0.05 SULFATE (mgA)Sep86 867

: Oct-86 361 1600 -
Nov-86 573 g'3 ,. ,,

Mar-87 284 * ,'. / , 'r* "
1200- /

Jun-87 600 *** *['
1000- ,

800- *w ./ ISep-87 750 0.01 0.01
,

lJan-88 0.01 0.01 g, ,g
,/ \ / )"Jun-88 520 g ,

'

Sep-88 893 0.01 0.01 * * j200
Nov-88 853 0.01 0.01 g __

' Mar-89 787 $g$ggg$*9g8ggggggg{y)z4yjRgyyg,4{yyjMay-89 75 0.01 0.01
Sep-89 1120 t ;

N0v-89 1110 0.02 0.01

: Mar-90 1050 0.01 0.01

| Jun-90 1080 0.01 0.02 F '

i Sep-90 1300 0.01 0.02 CADMlUM (mgd) '

|Dec-90 1360 0.01 0.01<

l Feb-91 1200 0.01 0.01 10.05 - e
'

Jun-91 1120 0.045 -
1 Sep-91 1380 0.04-
'

Dec-91 1360 0.035 -

g[;0 I

| Feb-92 1240 0.01 0.04
: Jun-92 1290 0.02 - = . i

\ |i Aug-92 1470 0.01 0.01 0.015 -

Dec-92 1280 0 01 ''" "" " ***** " * **"s
U ' *

Feb-93 1330 0.02 0.01
May-93 760 $g$$g g 885sgggag

] Sep-93 1020 0.01 0.01 {gj5. g,g}jpg{j g
Nov-93 1000 0.01 0.01 t ;.

Mar-94 1150 0.05 0.054

:

i r ,

CHROMlUM (mga)i

i 0.05 . e
'

IO.045 -
0.04 - ..

,

; O 035 -

! 0.03 -

i 0.025 -
~

0.02 - e.

.. . ../ \..0.015 -
,

0 01 . . . ..
0.005 - '.*

0,

$ 8 E "3 , m s $ s**88s"$4F46s952831

I 6 4F 8
< z, e u. o u. < u. e s

' "

: O

Page 14.
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WELL 40SC
1DATE: LEAD NICKEL SELENIUM

O Aug-85 0.001 F '

May-86 0.05 0.03 0.001 LEAD (mg/l)Sep-86 0.001
Oct-86 0.05 0.02 0.001 0.25 - a
Nov-86 0.001
Mar-87 0.001 0.20-

Jun-87 0.001
0'15Sep 87 0.05 0.01 0.001

Jan-88 0.03 0.04 0.001 0.10-

"g.[, 5Jun-88 0.001
0.05 ~ m a e, a mSep-88 0.05 0.03 0.001 ==

e
"Nov-88 0.25 0.03 0.001 oco

Mar-89 0.013 $ $"g $ g8"594,j,gffkf{QRS&ffjMay-89 0.05 0.05 0.006 {,j
Sep-89 0.002 t J
Nov-89 0.08 0.07 0.003
Mar-90 0.05 0.09 0.001
Jun-90 0.05 0.03 0.020 F 7

Sep-90 0.05 0.03 0.00
NICKEL (mg/I)Dec-90 0.09 0 05 0.012

Feb.91 0.06 J.03 0.002 93
Jun-91 0.001 .
Sep-91 0.012 1.00 -

Dec-91 0.08 0.03 0.006 0.80 -

Feb 92 0.05 0.03 0.013pd 0.60 -
Jun-92 0.05 0.012

0#'Aug-92 0.05 0.03 0.011
Dec-92 0.007 0.20 -

.-t.s= = **=m s a sa s e(Feb 93 0.02 1.07 0.003 oco = -
a

May-93 0.001 $ $N gg${jf'f,f{ fj
885-9y"8g

Sep-93 0.05 0.02 0.017 { j 4gjg
Nov-93 0.05 0.03 0.013 e ;
Mar-94 0.01 0.12 0.013

r ,

SELENIUM (mg/l)

0.020 -
0.018 -
0.016 - 9

0.014 - \
1 e "a ""0.012 -

*0.010 - \ f \ \
0.008 - \ \ \

"0.006 - e o

gg .... ........ \ N i =. 's

0.004 -
"

$ $bg{$*88559$2"3
z ,$ ,. . a m s a w m w <9 4 $ s8 4 66464 s9

< m u. m
L J

Page 15
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; |
''

WELL 40SC
|

: mDATE3 URANIUM e Ra 6+8; rTh 230s
Aug-85 0.006 0.300 0.290 F 7

I May-86 0.005 0.630 0.130 URANIUM (mg/l)
Sep-86 0.001 0.350 0.000.

L Oct-86 0.009 0.590 0.000 0.120 -
Nov-86 0.007 0.760 1.960

0.100 -Mar-87 0.001 0.730 0.000
Jun-87 0.006 0.450 0.960 0.000 -

{ Sep-87 0.003 0.330 0 000 0.060 -
1 Jan-88 0.007 3.190 0.440

U"'Jun-88 0.008 0.460 0.740 e,

| Sep-88 0.001 4.070 1.040 0.020 -

ocoo ?*ei" *=*'e r_:"... _ .*_,J a. 6 e.Nov-88 0.001 2.400 6.530
,

){g,$$$$*$85m9$$9$$$. Mar-89 0.001 1.990 0.000
jjgjfjj$ff{jfjj May-89 0.001 2.040 0.000

Sep-89 0.025 3.380 2.030 L ;'

Nov-89 0.005 0.830 2.570
t Mar-90 0.002 2.670 1.070

$ Jun-90 0.002 2.470 0.000 F '

i Sep-90 0.001 2.220 0.560 RADIUM 226 + 228 (pCill)
! Dec-90 0.110 38.710 9.800

Feb-91 0.033 8.740 0.000 cooo .
) Jun-91 0.002 2.110 10.500 3 000
' Sep-91 0.001 5.590 0.070 30.000

Dec-91 0.006 0.390 1.700 25.000 -
Feb-92 0.013 14.190 22.200i p) 20.000 - I

( Jun-92 0.005 4.940 3.590 ',
15.000 - ,j,

Aug-92 0.003 17.130 3.370 \j; 30.000 ,
Dec-92 0.001 18.810 0.620

o.000
....eeis,***7.***t \(p5.000 a,

.gFeb-93 0.005 0.310 0.000 - a __.G
May-93 0.009 1.390 0.300 * $"g gg885-998"$
Sep.93 0.002 4.110 0.090 p 4 gyjfj jfj j
Nov-93 0.003 0.420 0.070 t ;

Mar-94 0.001 0.300 2.200
,

:
r 3

THORIUM 230 (pCill)

25.000 -

20 000 -

15.000 -
'

10.000 -;

*
5.000 - I

0.000 *=* e0=" =** ** * ****'I"
~-

filitiettinaitti<mz4,m3esmw,

eu <um2
L J

O
4

:
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WELL 41SC
DATE pH; CHLORIDE TDSs
Oct-85 7.1 532 3144 F '

;

H (Standard Units) IMaF86 8.0 690 2969
May-86 8.2 426 2694

| Sep-86 8.2 365 2598 |9g
| Nov-86 7.4 249 1956 e o ,ma a a

" ""'8'' w"*-''''*****| Mar-87 6.9 250 2065 7.0 .... .
" "...

Jun-87 6.7 216 1879 6.0 -
,

'

Sep 87 6.9 252 2046 5.0 -

Oct-87 6.9 221 1927 40-

Jan-88 142 1762 )3'O

Jun-88 6.9 240 1908 3,o .
Sep-88 7.4 232 2175 o,o

${j.$$$$${$g85y88$8Nov-88 7.P 231 1947

gg ,5,j_5,jgjzj.{jjjgjMar-89 7.5 253 2035
May-89 7.8 240 2086 L J

Aug-89 7.2 279 2301
Nov-89 8.3 253 2326
Mar-90 7.1 290 2437 F '

Jun-90 7.0 278 2579 CHLORIDE (mg/l) !Sep-90 7.3 312 2604
Dec-90 7.1 324 2590 ,m ., j
Feb-91 7.1 320 2545 ;i g i
Jun-91 7.6 299 2776 \ 1

* ISep-91 7.2 346 2747
"

Dec-91 8.2 339 2665 * '

.

***********'s,\,,
,T /

Feb-92 7.3 318 2486 300- ,,m,aw
**Jun-92 7.1 315 2761 200- |

"
'

Aug-92 7.1 323 2747 100

Dec-92 7.1 316 2679 o -

Mar-93 7.3 322 2730 $$$g$$$$$885g8822
3gj,B8jjjjkjkjjjfjMay-93 6.9 331 2823

Aug-93 6.9 345 3018 L ;

Nov-93 6.8 280 2413
Mar-94 7.3 232 1890

r ,

|TDS (mg/l)

32 i
3000 *u 8

" * * * * * * " \."- ,,, **=2000 .

. , .,, . - s.2.

1500-

1000-

500-

@@@"@ @@@ 54E
8 8 & h 8 8 & E l { @h k E k @ @ @Ea EE

c a

O

Page 17
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WELL 41SC
1
|:DATE- (SULFATE Cadmium Chmmium

Oct-85 1390 F '
i

(Ma 86 0.01 0.05
Sep-86 1181 1400 m
Nov-86 790 *

,,, .

p. *sj m ,k yJ Mar-87 940
Jun-87 710

,

** *'

7 ,,, g}g| Sep-87 890 0.01 0.02 000 -

Oct-87 860 0.01 0.01 600 - *

Jan-88 610 0.01 0.01 400-
' Jun-88 680

_ 200-
) Sep-88 907 0.01 0.03 _ , o |

$$$ $g 8$gggg$8 |Nov-88 847 0.01 0.01 gjj$$gg,jgg4jjj88g aMar-89 893.

May-89 870 0.02 0.01 t ;

i Au0-89 960
i

| Nov-89 980 0.03 0.01 1

Mar-90 1080 0.01 0.01 F '

Jun-90 1080 0.01 0.02 CADMlUM (mg/I).

Sep-90 960 0.01 0.02

; Dec-90 1140 0.01 0.01 0.05 - a
: Feb-91 1100 0.01 0.01 0.05
^

Jun-91 1000 0.04-

Sep-91 1100 ; ,

' p Dec-91 1080 0.01 0.01 o.o3,

Feb-92 1120 0.01 0.05 0.02 - a

f |i Jun-92 1220 0.02 - "
'

0'01 * ** ** ***** ** ' **Aug-92 1220 0.01 0.01 m

hdDec-92 1170
,

Mar-93 1180 0.02 0.01 $$$$$g$g$8855g$22
8gjjj,Bjgj$j8j$8fj j| May-93 1184

Aug-93 1200 0.01 0.01 t ; '

Nov-93 960 0.01 0.01
'

Mar-94 1110 0.05 0.05
r ,

!

CHROMlUM (mg/l)

0.05 - e e a
I 0.05 - I i

| 0.04 -
0.04 -

] O 03 - a
j 0.03
; 0.02 - a se

u2 - \ / \ j
:

0.01 m, e a se se e a a me
0.01 - e
0.00

hhh h hhhOkEENhhN
z s z ,s a ,s s 6 s e t. ues u sesj O 2z O o s5 m a 2 Z

' "
!| (q)
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WELL 41SC
eDATEr LE.AD ~ . NICKEL SE' ENIUMi
Oct-85 0.10 0.07 0.001 F 7

Mar-86 0.002 LN W)May-86 0.06 0.04 0.002
Sep-86 0.002 03-,

Nov-86 0.001 e

Mar-87 0.001 0.20 -

1 Jun-87 0.001
5-

Sep-87 0.05 0.01 0.002 *

| Oct-87 0.05 0.05 0.001 0.10 e
i Jan-88 0.04 0.04 0.001 a

aos - me, e a s4 " e a"

Jun-88 0.001>

i Sep-88 0.05 0.02 0.003 .goo

$$$j jjj jj
8 g 4 g ed 88j Nov-88 0.14 0.03 0.001 $$$ $

8gjMar-89 0.051 ggj g
May-89 0.05 0.17 0.046 t ;

Aug-89 0.008
; N0v-89 0.23 0.07 0.029

| Mar-90 0.05 0.06 0.001 F '

; Jun-90 0.05 0.03 0.068 NICKEL (mg/l)
Sep-90 0.05 0.03 0.001
Dec-90 0.05 0.03 0.049 o,33,

"
; Feb-91 0.07 0.03 0.021 o,3 e .

; Jun-91 0.001 0.14

! Sep-91 0.016 0.12-
I Dec-91 0.06 0.03 0.176 0 10'! (q/ Feb-92 0.05 0.03 0.082 E08

a06
m. ,

a
j Jun-92 0.05 0.125 , \

/,
_

j Aug-92 0.05 0.03 0.067 " **** ** ' ' *
a02 - =

*Dec-92 0.030- o,co

| Mar-93 0.05 0.03 0.080 $g$$$q$$$88y49y88g g j j g _5, j j j j j j j j j j j.
May-93 0.004

i Aug-93 0.05 0.03 0.078 L ;

Nov-93 0.05 0.03 0.085

! Mar-94 0.01 0.07 0.100
r ,

,

: SELENIUM (mg/I)
;

O.180 -

0.160 -;

| 0.140 -
'i 0.120 -

} 0.100 - ,a
80.000 - 8 es-

7.
f

Vi a--
i 0040- g g
$. 0 020 - [ e,g s

0.000 r r ?:::r r: - - e:e: *

4$40@{${$$SE5ES@@8EEk8855&N8k8 keel
' "

O'

!
b

Page 19
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WELL 41SC
DATEc URANIUM :Ra6+8 'Th 230 .

g Oct-85 0.11 1.00 0.15 F '

Mar-86 0.15 0.35 0.00
URANIUM (mg/l)May-86 0.15 0.56 0.01

Sep-86 0.14 0.34 0.00 o 43
Nov-86 0.15 0.47 0.81 o.40 ,*
Mar-87 0.17 0.66 0.15 0.35 -

Jun-87 0.18 0.65 0.69 0.30 -

Sep-87 0.14 0.46 0.00 0.25 -

* = , " "Oct-87 0.02 1.20 0.00 0.20 - ,

015 ' ** ** , ,'s **Jan-88 0.22 2.40 9.90 ,

\ ..p\ ,/
,

Jun-88 0.21 0.53 0.10
Sep-88 0.19 1.27 3.35 e_ .==s..esoco
Nov-88 0.15 1.66 0.00 $$$$$i@$g$88Gy8y8yjj$,5jggjjjjjjg{8Mar-89 0.14 1.15 3.37 j
May-89 0.16 0.84 1.00 t ;

Aug-89 0.16 0.90 2.19
Nov 89 0.18 2.25 8.79
Mar-90 0.24 1.73 0.00 F '

Jun-90 0.40 2.14 0.00 RADIUM 226 + 228 (pCi/I)Sep-90 0.41 1.41 0.00
Dec90 0.13 32.81 1.60 70.00 -
Feb-91 0.13 62.29 0.00

m00 -
Jun-91 0.10 0.88 4.39
Sep-91 0.14 1.59 2.13
Dec.91 0.07 1.65 5.38 4 00 -

"Feb-92 0.02 2.66 0.00 30.00 -

Jun-92 0.03 11.35 3.62 20.00 - *

Aug-92 0.03 8.00 1.28 10.00 fi,
Dec-92 0.02 21.91 0.00 0.00m f msn.am ese- end. .es *

Mar-93 0.02 1.81 0.00 $$ E $$$885g8y888 g $ j; y8,jgjjjjjkjgjMay-93 0.03 1.66 0.23 j
Aug-93 0.03 1.16 0.25 L ;
Nov-93 0.05 4.64 0.27
Mar-94 0.12 1.60 5.90

r m

THORIUM 230 (pCill)

10.00
9 00
8.00

J 7.00 -
6.00 - o

'

5.00 -

' . *\
4.00 -

k*".3.00 -

\,2w.
.

1.* - .I = . .../ \. "s
6 ; s . .*-0.00 ..-.=== .=.

Wi444j4[98?E4??{8
85kh84E9EkEkEkE95

' "

0

Page 20
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i WELL 42SC
j :DATE. . c pH s a CHLORIDE cTDS-
.; Mar-86 2.8 180 12733 r ,

! Sep86 2.9 165 10292 pH (Standard Units)
Nov-86 3.0 165 9876
Mar-87 3.3 139 9536 4.5 -,

~

Jun-87 3.3 151 8926 '
4o. s ,. ,

"Sep-87 3.4 121 8400 3.5 - **2 *'**/ ,wa
* */

,
s

| Jan-88 *
3.0 ; .=' *

i

Jun-88 3.0 116 6568 2.5 -
3

4 Sep-88 3.1 116 6863 2.0 -

15'Nov-88 3.3 141 6692 j.

Mar-89 3.3 112 6020 ;
May-89 3.1 141 5612-

oo
.) Sep-89 3.1 155 5532 $$N g $*885-g9"g

4,jfjpj ff,f| Nov-89 3.3 93 5431 j B
j Mar-90 3.5 139 5241 t ;

1

; Jun-90 3.5 103
i Sep-90 4.3 115 4933
i N0v-90 3.2 107 4852 F '

} Feb-91 3.5 108 4859 CHLORIDE (mg/l)
Jun-91 3.6 108 4819
Sep-91 3.1 120 4633-

180 m

teo .)g , )Dec-91 3.1 109 4749 ,
Feb-92 3.9 123 4831 140 Vg 7

| Jul-92 3.7 128 4932 120- a ,m/*%na ,a

\ ,
Aug-92 3.7 128 4773 100 -

" ,,/
- a

Dec 92 40 118 A540 80 -
~

Feb-93 3.9" 83 4318 60

May-93 4.0 70 4345, g.
Aug-93 4.1 75 4682 o
Mar-94 3.7 108 4160 g$ y5$,gg$gg8gggg k

,

42$$552s2| m
w a,

r m

i TDS (mg/l)

14000 1,

f 12000

10000- "m,
*8000-

| **"=,,,,
ee....e.. ,,,,

e000

2000 -

0 *

$$$$$**88~g9982
z ,S ,E & s$ s6 6464#B*

e e2m w oa <w.3 2 <)L

O
t

1
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| WELL 42SC
|

| DATE? 'SO4+ + ON_s Ctwomium.

I

_ Mar-86 9115 F '

Sep86 7775 SULFATE (mg/l)
Nov-86 6540
Mar-87 6880

$0000 7
Jun-87 5680 90008
Sep-87 5480 0.05 1.35 8000

Jan-88 0.05 1.00 7000 ,a

Jun-88 4160 *
5000-

Sep-88 4400 0.03 0.71 4000 - ***w
' **'V"* w' **ba ,ar"* *

Nov-88 4480 0.04 0.69 3000

Mar-89 4000
May-89 3240 0.06 0.58 o

$8""9g89fjyjp
Sep-89 3320 jjfgg$gg,jj$$*
Nov-89 3400 0.05 0.38 .

Mar-90 3560 0.03 0.53 g ;

Jun-90 2640 0.01 0.48
Sep-90 3400 0.02 0.42
Nov-90 3400 0.02 0.37 F '

Fet>91 3320 0.03 0.38 CADMlUM (mg/l)
Jun-91 2800
Sep-91 3440 g co .

*
Dec-91 3300

0.05 - s* aFetF92 3120 0.04 0.43
Jul-92 3580 0.04 0.41 0 04 - e se

Au0-92 3840 0.03 0.28 0.03 - d o' s e a

Os Dec-92 2840 \ /
0.02 - N s

| Feb-93 3080 0.02 0.17 \/
May-93 2820 0.01 - 8

Aug-93 3000 0.03 0.11 aco _

| Mar-94 3540 0.05 0.08 $$G5$ggg$8s-g$m64h4Th9$s z ,$ ,E F 5 e s a m# B F B
m m m <m <-

i
L J

r ,

CHROMlUM (mg/l)

1.40 -
| ,

1.20 -

1.00 - a

0.80 -
; ,s
j 0.60 - e

0.40 - sI Na **
s
"

0.20 - s
*

, 0.00

E&nA E(8fEENNNNaEa$$$?$$khff @

< >

.LJ
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WELL 42SC
l

: DATE <- ' , LEAD a _NICHEL - 'Wa 8:e 28

p Mar-86 0.001 F '

V Sep 86 0.001 LEAD (mg/l) |
Nov-86 0.001 i

Mar-87 0.001 n 30 ;

Jun-87 0.001 * !
0.25 - )Sep-87 0.10 1.80 0.001

Jan-88 0.14 1.27 0.001 0.20 -

Jun-88 0.001 "0.15-
Sep-88 0.14 0.71 0.001 [ .- |,,

** / |
0 10 ' "

Nov-88 0.16 0.71 0.001
'

Mar-89 0.038 0.05 - =

May-89 0.05 0.49 0.017 o go - .

g$69 gg88EgSgj,_,,ggghhgj$28{${Sep-89 0.003
Nov-89 0.28 0.74 0.005 5

Mar-90 0.06 0.72 0.001 L 2

Jun-90 0.05 0.65 0.020
Sep-90 0.05 0.63 0.001
Nov-90 0.11 0.75 0.015 F '

Feb-91 0.11 0.64 0.001 NICKEL (mg/l)
Jun-91 0.001
Sep-91 0.018 1.80 - e

| Dec-91 0.10 0.65 0.009 3.so . \
| Feb-92 0.05 0.69 0.013 1.4) . \ .

* |'

Jul-92 0.05 0.69 0.010 1.20 -

Aug-92 0.05 0.58 0.028 1.00 -

O ,

Dec-92 0.010 0 00 -
,7

,, ,,
_ p,om- u,

| Feb-93 0.05 0.48 0.001 , , ,

f May-93 0.001 I0

Aug-93 0.05 0.55 0.003 ogo
Mar-94 0.01 0.89 0.004 gg

m m E m u.1 x ,w m u. < u. <
L J

F 7

SELENIUM (mg/l)

0.040 -

0.035 -

0.030 -

0.025 -

0 020 - ,

0.015 - e

'e et 0.010 - ,

! 0.005 - , e, \ ,a
0.000 " ** * ** ** * *= - *- - "M-~; -

g$"$$g*88EESSSS3 z , ,E & s= h 5 686464@Bh e m1 m a m a < u <
t J

O
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WELL 42SC
1 .. DATE . URAMUM ira 6+8- 2 Th 230-.

!O Mar-86 10.00 1.63 F '

D Sep 86 7.13 2.19 101 URANIUM (mg/1)
Nov-86 9.39 3.46 199
Mar-87 6.91 5.78 207 jo gg y

f"/Jun-87 6.83 4.26 199 9.00 e

\h iSep-87 9.12 7.19 1383 8.00 ~
*7 "-*Jan-88 4.95 26.05 2978

Jun-88 4.05 6.38 419 ' *
5.00 - a4

'aq f \Sep-88 3.75 22.71 1496 4.00 g

(mi , a,/ *,.. ,,Nov-88 3.90 26.65 2994 3.00 -

fM; y/ |
'mMar-89 2.90 23.76 2579

"
May-89 2.70 21.48 3243 oco

$ $ t|; $ g $ * g 8 5 5 g g 8 8Sep-89 2.45 21.12 2767
jjjjgjfgk$j$p$jNov-89 2.10 23.57 706

Mar-90 2.74 31.43 3058 e ;

Jun-90 2.21 31.99 1984
,

Sep-90 5.48 22.40 1654
,

Nov-90 1.80 17.39 960 F '

Feb-91 2.22 46.87 2666 RADIUM 226 + 228 (pCl/l)
Jun-91 2.64 65.40 2192
Sep-91 2.66 89.76 1830 go m .

f,

Dec 91 2.26 22.76 1810 30.00
Feb-92 2.34 37.03 2183 70.00 - /

[Jul-92 1.71 29.58 2427 60.00 -

Aug-92 1.25 45.65 1832 50.00 - e .

[ [s/\|\ Dec 92 0.63 32.36 963 "N~ a s
*,O/

* **[
*~

Feb-93 1.06 yy 918 ; \a

May-93 2.40 3f 65 888 \ ."
10.00 - *Aug-93 5.31 11.87 1128 0.00 * * *~** :<

$$e$*$*8855gg8yMar-94 3.70 35.50 891

5h k 5 5h h 2h$,r

. c
i

f
_

THORlUM 230 (pCill)
'

33 .
'

M- '/\ -

,

*\."s
' =25m . ,

..\-. -

1500- ,a \
f1000 - h aog ',

eg . |
, sea

hhhhfhfkffffkNhhh85a2a2a a:?!?
-

< >

l%
1
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WELL 44SC
2DATE: a : pH.ca CHLORIDE a;TDS:u

F '
Oct 85 2.8 310 27839
Mar-86 2.7 280 27655 pH (Standard Units)
May-86 2.6 302 25600
Sep-86 2.6 305 26498 3,1

Nov-86 2.9 328 26668 3.o . j,

Mar-87 2.8 327 25944 2.9 - ps f
a ' ' I/ \/ .3Jun-87 2.8 316 25488 2.8 - a e-= **f

Sep-87 2.8 299 25486 Pu a m - |2.7

h. '"Jan-88 2.6 |

Jun-88 2.8 311 23048 2.5 -
Sep-88 2.8 308 23713 2A-
Nov-88 2.9 304 23836 2.3
Mar-89 2.7 308 21560 gg g g gg ggg |

s e

**'}) g * *a "'p'"g"gj gMay-89 2.9 294 21492 ts t
'

Sep 89 339 22774 ;e

Nov-89 2.8 264 22264
Mar-90 2.8 323 22399
Jun-90 2.7 283 22769 F '

Sep-90 3.0 325 21723 CHLORIDE (mg/l)
Dec 90 3.0 312 21327
Feb-91 2.7 312 22183 350

T *g gp**u, .. .g .(* ..".*,Jun-91 2.8 280 22378
Sep 91 324 21406 = ,

250 -
Dec-91 2.7 21303

. Feb-92 2.8 310 21517 200-

' Jun-92 2.8 311 21178 150-

Aug-92 2.8 321 20979 100-
Dec-92 2.8 308 20433 50 -
Mar-93 2.8 324 19939 o
May-93 2.9 305 20010 g$gg,,gggg$8ggggg944yjygjjfj{j{jAug-93 2.9 309 19545
Nov-93 2.7 266 17170 t ;

Mar-94 2.6 303 17700

r m

TDS (mg/l)

4. ******25000-

***'s.***"..**..... ,,,
.a

15000-

10000-

5000-

35z,,wmasmamw<s<s
' J

l

Page 25
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WELL 44SC
i,

'

.DATE- SO4-. Cadmann Chmmmm
'

F '
; Oct-85 17400
' Mar-86 19200 SULFATE (mg/l)
| May-86 17200 0.09 2.16

Sep-86 17350 20000,

1e000h"g,7
'

Nov.86 15800
16000- a m: Mar-87 17600

* ** ** , * " ,*" e s [1*'
. "uJun-87 16000

Sep-87 15600 0.11 0.82
Jan-88 0.10 1.37 8000

! Jun-88 14400 6000-

) Sep-88 14900 0.07 1.11 *;
,

Nov-88 14400 0.13 0.96; 0
j Mar-89 14200 $g$N g$ $ g 9988g -

May-89 13800 0.09 1.23 8gj 4 j,j y jfj{g
| Sep-89 12600 t ;

j Nov-89 14000 0.16 0.98
? Mar-90 13500 0.09 1.20
! Jun-90 14400 0.07 1.12 F '

Sep-90 14200 0.04 1.10 CADMlUM (mg/l)
Dec-90 14800 0.08 0.97

,

Feb-91 15000 0.09 0.95 0.16 - a
'

Jun-91 13600 g 34
'Sep-91 13000 0.12- s

Dec-91 14000 ".*
o 3o . .

* * " "Feb-92 14100 0.10 0.94 "so og . ..
Jun-92 14600 \" "'

0 06 -
"Aug-92 15000 0.09 0.77 o.o4 .,

Dec-92 14240 0.02 -.

Mar-93 13920 0.12 0.87#

0.00

${$$g$$$$8559988$| May-93 12800

3 3 j .5., . ,& j ,e j p p p j { j { jAug-93 12960 0.08 0.83
. Nov-93 11900 0.08 0.79 e ;

! Mar-94 14800 0.05 0.50

} r 3

| CHROMlUM (mg/l)
4

2.50 -

'
2.00 -

i 1.50 ,j . " ." ..- ..

. . ..
0.50 - *

0.00

Nfh h hEk05ENhhhh
s 6 6464a z , ,s s= e s= m m m m <e = e =

<

s<s
' "

O
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WELL 44SC
-DATE LEAD .:NICKELc SE1ENIUll

F 'Oct-85 0.001
Mar-86 0.008 LEAD (mg/l)
May-86 0.26 3.23 0.001
Sep-86 0.001 om.

_Nov-86 0.001 *
0.60 -

Mar-87 0.001 's
g' .

Jun-87 0.001
0 40 ' 'Sep 87 0.27 4.02 0.005 j

\
,"

" j/ |

Jan-88 0.40 3.63 0.002 0 30 ' "
, a

Jun-88 0.001 0.20 - ',

(I |Sep-88 0.30 1.72 0.002 0.10-.

" " ' " 'Nov-88 0.57 2.19 0.002 o.co %

8gj.g4gj@$855g$gj,fff{3{j$$$ggg$ $$Mar-89 0.121
May-89 0.54 2.31 0.144
Sep-89 0.108 e ;,

2 Nov-89 0.65 2.70 0.020
Mar-90 0.22 3.14 0.145
Jun-90 0.17 3.00 0.136 F '

|
Sep.90 0.05 2.55 0.111 NICKEL (mg/l)
Dec-90 0.35 3.20 0.083
Feb-91 0.30 3.19 0.091 4g.
Jun-91 0.001 4 oo . m.

'.
Sep-91 0.066 3.50 - ,a f

"
' " "Dec-91 3.31 0.011 3.00 - fu / m/

'm " "',"Feb-92 0.05 3.54 0.074 2.50 -

Jun-92 0.05 0.017 2.00 - j
Aug-92 0.05 3.16 0.005

j
Dec-92 0.020 g,g . I
Mar-93 0.05 2.66 0.001 i

a.co

$$$$gg$g$835g9$$$ lMay-93 0.001

8 g j _5, 4 g j g j g y [ g p j { jAug-93 0.05 2.97 0.041

i Nov-93 0.05 2.70 0.057 t ;

Mar-94 0.01 3.59 0.100

r m

SELENIUM 9mg/l)

0.160 -

',0.140 - '
,j

\0.120 -

0100- p,

/0.080 -4

[9o.060 - ,a
W0.040 - [ \.alon 1

4
.

o. coo " - r r r r r * **** : : L= =::

@@$5{{@{S{55]S?S4d 3 z ,8 ,. 2 m. s m. S 6 . 9 5 9 5Y *8 e a
m wwu.<s<s

. L J

/O |V
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: WELL 44SC
~DATE LRANIUM - u Ra 6+8'c- c:Th 230 c;

Oct-85 0.05 0.48 43.00 r ,

Mar-86 7.60 0.72 1.09 URANIUM (mga)
| May-86 5.28 1.62 0.94

Sep-86 6.76 0.74 437.00
; 12.00 -
' Nov-86 6.90 0.72 381.00

to m -
; Mar-87 6.75 0.09 79.00

Jun-87 6.31 0.73 95.00 8.00 -'-
.

Sep-87 7.58 0.20 681.00 [ *" f
.*** y' ",* [ . .h / ,**

a6.00 -
"

. Jan-88 4.45 1.42 1438.00 *4"~
| Jun-88 4.35 0.58 248.00 ** * %/

"

| Sep-88 4.00 0.14 972.00 2.00 -

Nov-88 4.20 0.43 708.004 a.go :

Mar-89 3.40 0.22 965.00 $$ggg$$$$g559$$$$
; May-89 3.50 1.16 910.00- 8 g y ,5 4gjgjgjf${j{j
! Sep-89 4.85 1.98 990.00 L ;

i Nov-89 3.60 1.84 457.00
Mar-90 4.15 4.73 1029.00

)Jun-90 5.00 4.01 826.00 r
;
' Sep-90 12.00 7.98 1234 00 RADIUM 226 + 228 (pCill)

Dec-9'J 4.41 2.38 814.00;

J Feb-f 1 5.48 2.51 2044.00 60.00 -
Jun41 6.73 5.60 1985.00

MUD ' "
Sep-91 5.90 15.98 1227.00
Dec.91 6.14 8.53 875.00 40.00 -

Feb-92 4.37 15.65 437.00, goo .
' Jun-92 4.83 14.30 981.00

MOO ''

; Aug-92 3.56 6.07 880.00 . .

Dec-92 3.54 15.48 707.00 10.m - / \ /'g f*2

. '"
j Mar-93 2.45 9.13 808.00 o.co e a =** " '** =8 -

!

$$$gg$$*9 $Eg59$88$ jMay-93 4.03 1.28 1118.00

ggjz4gjgjky}$fj{j; Aug-93 6.13 2.55 1758.00
; Nov-93 5.16 11.84 2102.00 t ;

Mar-94 5.20 50.90 3200.00
,

r ,

; THORIUM 230 (pCIA)
;

{ 3500.00 -

: 30 moo

| 2500.00 -

i 2000.00 - se

i9. p. .u...:/
a 1500.00 - e

: -
.. .

--]-Sm.m . .3 ,

o.00":k:$ % { { $ { S E E ah $ % ? ? {@

8s!!!4 aaale efais
t J

O
4
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t

WELL 45SC
,

DATE. -pH - CHLORfDE ;TDS,

| Oct-85 3.1 308 16969 F 7

Mar-se 2.6 300 17834 pH (Standard Units)
May-86 2.5 329 15312<

Sep-86 2.6 337 17240 4.5 -;

Nov-86 3.0 337 18916 4o, ,

Y. *~*]7 = *e ="* /
i Mar-87 3.6 332 20572 3.5 - *** 5 ' ,ses

Jun-87 3.6 325 21274 3.0 % / *I . "

Sep-87 3.7 304 22328 2.5 - *el

i Jan-88 278 32311 2.0 ,
5

Jun-88 3.1 344 20653 g?.

Sep-88 3.0 333 29592 0.5 -
Nov-88 3.6 349 27247 o.o -,

Mar-89 3.4 350 26140 $$ $gy$*7g8ggg9g$4
May-89 3.1 348 23684 8g7 j 4 g j ,F g [ f f g g g { j,

Sep-89 332 28937 L ;

Nov-89 3.4 306 27465
Mar-90 3.5 352 27642

] Jun-90 3.5 334 28647 F '

Sep-90 3.5 353 26258 CHLORIDE (mg/l)
Dec-90 3.1 354 25579

! Feb-91 3.4 352 26634 ago .
',

Jun-91 3.2 316 26694 *** '' * "'= |350 - ' ===P ,

*/Sep-91 3.2 363 26867 300 * s
"

m,
"Dec-91 2.8 392 27514 250 -

Feb-92 3.7 375 28418

O 200-
Jul-92 3.5 377 29279 150-
Aug-92 3.6 380 29214' 3og .

Dec-92 3.5 378 28930 50 -
Mar-93 3.5 368 29332 o

! May-93 3.7 339 31688 $$$$ $$*9g855998gjj,fj,Fgg$f${$8%j{j'
Aug-93 3.7 345 30371
Nov-93 3.4 335 28551 t ;

Mar-94 4.1 342 25400

r ,
,

TDS (mg/i)

35000

3M' ".
... ./\*,a,,m,.,,,..====

.,;

-
2_.

8'15000

10000-

5000 -

$$$5{{$f.?8jEE,,ESS48insn. tetas ::, e 2

0 --
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I

WELL 45SC
: DATE SULFATE. .Cadesum Chmmmm
Oct-85 10600 r ,

}Ma 86 0.02 0.05
Sep-86 11600 m. *
N0v-86 11360

n[ jMar-87 13400 20000- * a en, * ' ". ,,. **** ** )
*

Jun-87 12400 **'

Sep-87 14000 0.04 0.27
,

,m , " "
, ,

Jan-88 20400 0.02 0.63 10000 ( ***
Jun-88 12200

5000 -Sep 88 17200 0.04 0.42
i Nov-88 17450 0.13 0.50 o

$$$$$ $g8855998{j5j,jgjf$k${$$$Mar-89 16000

j{jMay-89 14200 0.08 0.34
Sep-89 15800 t ;

N0v-89 15400 0.15 0.48
Mar-90 16000 0.07 0.77
Jun-90 18000 0.03 0.81 F '

Sep-90 177',0 0.01 0.65 CADMlUM (mg/l)
Dec 90 17300 0.05 0.66
Feb-91 17200 0.05 0.54 0.16 -
Jun-91 18000 *

g 34
*Sep 91 18800 0.12-

" 'Dec.91 17600 0.07 0.75 o.jo . j\
Feb-92 18000 0.07 0.95

O o og . , e a

} " "%Jul-92 19500 0.07 1.00 o.oe .
"Aug-92 20600 0.05 0.93 o.o4 . . \

'

Dec-92 18600 '0.02 - a
Mar-93 20000 0.11 1.33 )o.oo

$$$$g{{g{3g,{}S@${{8May-93 18400

8gjj4g g yy{g{jAug-93 20200 0.08 1.31
Nov-93 18200 0.11 1.30 t ;

Mar-94 23900 0.08 0.53
,

F 3

CHROMlUM (mg/I)

1 do 1 . ,,
120d

1.00 - . .m,/ ,0.80 ,a

/ k*=0.co -

/
e am a

80.40 - ,
"

0.20 -

0.00 - *

hhhhf.f.hf. HSE 5NhhhhO3z,s,m2m2mwma6464e5e=t ra = =
<2<2

L J
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WELL 45SC
,mmy . c -
Oct-85 0.001 F '

Mar-86 0.001 gg
May-86 0.16 3.25 0.001
Sep-86 0.001

0.70 - .Nov-86 0.001 g , ,
Mar-87 0.001

0.50 -Jun-87 0.001 ,

Sep-87 0.22 4.56 0.001 M' \,
Jan-88 0.13 5.45 0.001 030-
Jun-88 0.001 0.20 - "g *g

"
Sep-88 0.27 2.52 0.001 o.io . \*

Nov-88 0.61 3.21 0.001 * " * ' * "
oco

Mar-89 0.002 $$$$g $ $8g g

f{$89$May-89 0.47 4.24 0.001 ygj5 4 j jff j{j
Sep-89 0.001 e ;

Nov-89 0.69 4.00 0.001
Mar-90 0.22 4.90 0.047
Jun-90 0.20 4.80 0.003 F '
Sep-90 0.05 4.10 0.001

NICKEL (mgA)Dec-90 0.41 5.22 0.002
Feb-91 0.33 5.04 0.001 25.00 -
Jun-91 0.001 .
Sep-91 0.001 20.00 -

Dec-91 0.34 5.05 0.001
15~00 -Feb-92 0.05 5.36 0.001O Jul-92 0.05 5.01 0.003 10.00 -

Aug-92 0.05 4.65 0.002
mDec-92 0.003 5.00 - e ,, n p. %.,

Mar-93 0.05 22.40 0.001 oco _,

May-93 0.001 $$$$g $ 8 g gg
Aug-93 0.05 4.66 0.002 g g ) ,8 4 g g j j{$g$g{g
Nov-93 0.05 4.40 0.001 e ;
Mar-94 0.05 4.46 0.005

r 3

SELENIUM (mgn)

0.053 -
0.045 -
0.040 -
0.035 -
0.030 -
0.025 -
0.020 -
0 015 -
0.010 -

om .. . 4 ~. z.
ees

kEsw&$$$$?8?E8REk qggassaaseses

' "

O
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I
'

WELL 45SC
i oDATE' URANitM ara 6+8 . - Th 230. - I

|! (]
F 'Oct-85 0.00 0.79 0.15

Mar-86 0.10 0.77 0.22 URANIUM (mg/l)
_May-86 0.02 0.25 0.12'

Sep-86 0.01 0.54 21.90 goo .
Nov-86 0.01 0.56 11.70 3.50 - p
Mar-87 0.26 1.16 12.70 ? j3.o0 '

2.50 - / |Jun-87 0.26 2.17 10.90
Sep-87 ~ 0.30 2.24 64.00 2.00 - d

I,
Jan-88 0.56 68.93 429.00 / |

,

, -- 1.50 - '

' ,/ ,[Jun-88 0.03 1.98 14.10 fs ;
' 3,oo .

=**,Sep-88 0.39 17.50 207.00 0.50 - -'.

Nov-88 0.33 22.08 666.00 o 00 .e e " de' **' I

8yyaj,j{88g5N$$$$gjfgkhyj{j$$$g$ $i Mar-89 0.28 27.48 443.00
May-89 0.16 23.98 447.00
Sep-89 0.48 12.14 710.00 t ;

,

Nov-89 0.57 8.18 238.00>

Mar-90 0.67 47.59 692.00'

'

Jun-90 0.82 36.37 804.00 F '

Sep-90 1.88 34.34 699.00 RADIUM 226 + 228 (pCill),

Dec 90 0.54 21.19 526.00
Feb-91 0.71 40.96 981.00 450.00 - |

<

Jun-91 1.17 41.62 725.00 400.00 * l2

] Sep-91 0.83 55.72 608.00 350.00 -

Dec-91 1.58 21.36 684.00 300.00 -
;

l Feb-92 0.66 59.97 766.00 250 00 - !

. Jul-92 1.09 51.12 656.00 200.m -
'

Aug-92 0.98 27.29 700.00 ;
Dec-92 0.80 45.87 893.00 *

Mar-93 1.28 69.59 430.00 o0o..... [e=***=-'%*.A ? * *s * *' V
m00 -

* A
May-93 2.05 79.43 660.00 $g$gg8 g885E 3;ggjz4[3gjj$g,${34j;

, Aug-93 2.82 68.98 676.00
! Nov-93 3.18 20.73 698.00 j,t

Mar-94 3.53 414.80 2860.00

r m

THORIUM 230 (pCill)'

30m.m .. ,

; 2500.00 - -

'

2000.00 -

_ 1500.00

1000.00 - a ,

8! ** *e \ #*eh h8 '*M00 -
Is s
\ e

0.00 s : r r r r" : ri

${?9{{*888]{8???4o . s ,s ,. . 6 a .4ememu
mz o e a w. em<s<s

1 k J

i
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WELL 49SC'

^

DATE : pH CHLORIDE , .TDS ;

Aug-86 3.0 193 6232 F '

od-86 7.1 148 4175 pH (Standard Units)
Dec-86 4.3 337 15032
Mar-87 5.3 293 11318 8.0 -,

,

! May-87 2.8 336 21624 '

7,o . ,
I

[
#Aug-87 4.0 383 17199 6.0

| Oct-87 2.7 282 15128 "
5.0 - j m

Jan-88 234 13478 W
4o.

Jun-88 2.4 271 11306 [,3.0 o . .
; Sep-88 3.0 283 10062 2.0 - I

N0v-88 3.4 335 11316 l,3.
May-89 2.6 386 10824 oo[
Sep-89 4.5 378 11400 $$ $$$$g$ $a - 8$$gsg$g,

Nov-89 4.5 354 11304 {g g g{g 4 J ,, gg 2,,, {j ,,, g j g ''

Feb-90 5.0 428 10756 e ;

Jun-90 4.6 396 9577
Aug-90 3.4 417 8371
Nov-90 3.5 399 10640 F l

Feb-91 5.1 346 7243 CHLORIDE (mg/l)
Jun-91 6.6 277 5566
Sep-91 7.6 295 5064 a.

h* .Nov-93 5.7 53 3410 400
Mar-94 6.5 60 3530 350 - \ , U '8 'n/

300- 's \, g \g
250- Ng ,

| 200n
\

150 - e i

100- |
< 50 - |

$ ,,w ,< u.,wh<

r m

TDS (mg/l)
,

a

: 25000-

"\20000-

15000- a u

"
; 10000- "M * g ,'g

5000"',I -m

o

$b b 5 $$b ,w z1 m z a.k $$ w. mz5

: O
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WELL 49SC
'

DATE: SULFATE :C * =n.- Ctwommun

.
Aug-86 3960 0.03 0.05 F '

Oct-86 2696 0.01 0.01 SULFATE (mg/l)
Dec-86 9063 0.04 0.01
Mar-87 7200 10000 -

"

May-87 14300 ja. .

Aug-87 11400 0.08 0.54 I\3m.
Oct-87 9000 10000- \

b" "g#*%,7Jan-88 8000 0.03 0.01 8000-
Jun-88 6900 0.04 0.07 000o . /

m / NSep-88 6540 0.02 0.06
Nov-88 7200 0.07 0.01 "2000-
May-89 7000 0.07 0.11 o

$$$$$$$$${$$*$88885558gSep-89 7000 9
{8]jg{8(jgjggj$kjj$$$jgNov-89 6200 0.07 0.01,

Feb-90 6366 0.01 0.01 t ;

Jun-90 5760 0.01 0.02
Aug-90 4100 0.01 0.03
Nov-90 6400 0.05 0.41 F '

Feb.91 3600 0.01 0.01 CADMlUM (mg/l)
Jun-91 2980
Sep.91 3060 0.00 < a
Nov-93 2400 0.02 0.01 0.07 - .=
Mar-94 2570 0.05 0.05 0.06 -

0.05 y a

p 0.04 - a m

\0.03 4 m

Og
0.01 - m 8-*-a a

i0.00

hhhhhNNffhhhfhfbkkff5Eh
?8EEE?8Aa&&l&Eek?Een$$E

c ,

F 7

CHROMlUM (mg/l)

0.60 -
'

0.50 -

O.40 - '

030-

0.20 -

h. .-.. .e4 v''
- -

..m..ye&Embek?ms8h.pp8
?8EEE?85,a lanNEE

w a

O
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; WELL 49SC
:

: :DATE. N ;< 'm- N
Aug-86 0.10 0.51 0.001 F '

Oct-86 0.05 0.09 0.001 ND W)Dec-86 0.14 1.98 0.001
Mar-87 0.001

, o,4
May-87 0.32 0.001 ojo.

Aug-87 0.34 2.95 0.001 0.35 - g
Oct-87 0.001 0.30 -'

Jan-88 0.23 2.02 0.001 025- ,

Jun-88 0.30 1.55 0.001 020' *
*0.15- ,

! Sep-88 0.20 0.90 0.001 \
*N[ 8 *Nov-88 0.34 1.18 0.001 , ,

May-89 0.05 1.46 0.001 No,co

88 |
$$$$$$$$$ j$$ j$jj,5$5Eai$$

Sep-89 0.004

{g8j{{gjj j {jjj jjNov-89 0.44 1.10 0.001'

Fet> 90 0.16 0.79 0.021 e ;
*

Jun-90 0.08 0.81 0.002
Aug-90 0.05 3.10 0.002<

|

| Nov-90 0.12 1.51 0.014 F 7

: Feb-91 0.09 0.33 0.001 NICKEL (mg/I)
Jun-91 0.001,

Sep-91 0.003 3.50 -
Nov-93 0.05 0.20 0.003>

'
Mar-94 0.01 0.22 0.003

,
ze. . .

1.50 - ,. e

., . . . .- m
i 0.50 o

"j 0.00

i 111111111111111111:u11
L ;

,

r m

SELENIUM (mg/l)
;

0.025 -

0.020 -

i 0.015 -
\

0.010 -
,

0.005 ,
**~"

o g . m 4 ~ . .' '. ~ a

11111111,111111111111111< ,o w,< m,m s

O.

j

'
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WELL 49SC |

: DATE.. URAMUM !.Ra 6+6 ' nth 230
Aug-86 0.02 12.60 0.15 F '

;

oct-86 0.03 22.50 0.22 iURANIUM (mg/l)
Dec-86 0.02 12.40 11.70
Mar-87 0.03 21.10 1.34'

14 00-
May-87 12.70 2.39 81.00"

12m -
Aug-87 3.14 37.10 157.00

10# '
Oct-87 0.14 13.00 85.40

am- ;'

Jan-88 0.05 28.20 33.00
Jun-88 0.11 5.26 17.90 6.00 ' !

;

] _Sep-88 0.04 3.12 3.45 4.00

N0v-88 0.05 0.07 29.40 2.00 -

\_e2
.

; May-39 0.03 5.13 42.50 g gg e .
- ::_ e_. : :

Sep-89 0.03 11.97 10.00 $$$$$$$$$$$$ $8888ggw$$"

{gjj{{g(5gjg jjj{jjj jgi Nov-89 0.04 10.41 55.20

| Feb-90 0.05 52.13 0.00 t ;

Jun-90 0.06 15.09 16.80<

Aug-90 0.11 6.20 15.80i

Nov-90 2.41 10.82 2685.00 F 7 j'

iFeb-91 0.03 50.38 12.70 RADIUM 226 + 228 (pCill)
Jun-91 0.02 2.29 13.30
Sep-91 0.03 73.03 6.40 |go go ,

Nov-93 0.01 5.07 1.57 moo -
Mar-94 0.02 6.90 2.90 60.00-

50.00 - 9 q

O .00 -

30.00 -

20.00 f's f
, g \g me v , ~:

me555p41.giegessesaassaw&Em&$k?!$$$85?88&E?8
< ;

F 7

THORIUM (pCill)
4

. '

2500.00 -
,

2000.00 -

1500.00 -

1000.00 -

500.00 -

0 00 em***- r : ?: "-= = = :a

1111111111111111111H11
. < ;

O
'
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WELL 51SC
,

: DATE - pH CHLORIDE aTDSi

j[] Jul-86 3.0 368 28376 F '

Aug-86 3.5 348 29433 pH (Standard Units)
Oct-86 2.5 324 28722
Dec-86 3.9 330 30508i

45-
Mar-87 4.0 320 28240 4o. ."E=*s'''',[*" '

Jun-87 2.8 363 28278 *35- a ,a

3.0 n' \ , \\ / ,/ ,

Aug-87 3.8 353 29933 m

*[,

Oct-87 2.6 349 29497 2.5 - a *
Jan-88 289 30401 20-

15'May-88 2.2 339 28082
Jun-88 2.8 806 29910 |

1

,

Sep-88 3.4 363 28487 |o.o
N0v-88 3.5 375 31584 g$$$ggj$g$5, 8 j { 4 a j g g j j , $ {9 a,${

c,, 9
Mar-89 3.9 396 28917
May-89 2.8 368 26980 t ;

; Sep-89 3.6 339 19410
Nov-89 3.8 343 28230
Mar-90 3.5 358 23560 F ' j
Jun-90 3.6 339 29161 I; CHLORIDE (mgil)
Aug-90 3.5 359 28174

| FetF91 3.9 355 28311 900<
Jun-91 3.7 342 27204 coa . i

Sep-91 3.4 354 27017 700 |
Dec-91 3.0 345 27958 600 -.

I Feb-92 4.0 342 27885 500- |

Jul-92 3.8 354 28272 #s a,,,s.. , e***,.=,es. ..sem.=,s
*Aug-92 3.9 364 27687 ;

Dec-92 4.0 363 27591 100-
Feb-93 3.9 345 26765 o :.

May-93 4.0 359 29119 $$$$g $$$8g5SSS$48j{4,j{jkyff{${; Aug-93 3.6 338 28645
' Nov-93 3.8 352 28815 L. ;

r 1

TDS (mg/i)

35000

30000 ,s ,e * **'s "u'
a , / .

s,,,,,,. ,aemeu ,

--
s-. m

#

15000<

10000 -

5000 -

0 --

$$4%@@E@@{j{E8E$a

A8E?kh!!!nea$$$$
'

|O
~

a
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WELL 51SC
eDATE- SULFATE! Cadnwum Chmmsum
Jul-86 17700 0.05 0.05 F '

Aug-86 18100 0.05 0.05 SULFATE (mg/I)
Oct-86 18430 0.04 0.02
Dec-86 18529 0.06 0.01 m " ,
Mar-87 18200 t a000 =** *s' ( * * **gs, ..* * m. * =" k ,e * *
Jun-87 17800 16000 *

Aug-87 19400 0.08 0.01 ;

Oct-87 16800 10000 -
Jan-88 16660 0.02 0.01 8000-
May-88 17600 0.09 0.01 6000 -

Jun-88 18400 ;,
Sep-88 18500 0.04 0.06 Io
Nov-88 18800 0.12 0.01 g$$$$$$$$855gSS,8j{jJjgjj$f${gjMar-89 16800
May-89 17900 0.10 0.58 L ;

| Sep 89 17400
; Nov-89 17400 0.14 0.05
'

Mar-90 17600 0.07 0.12 F 7

Jun-90 18400 0.02 0.05 CADMlUM (mg/l)
Aug-90 18800 0.01 0.06
Feb91 16000 0.06 0.23 o,34

Jun-91 17800 gy. ,
Sep-91 17400

0.10 - .Dec-91 18400 0.05 0.21 ,

Feb-92 17800 0.06 0.15 0.0e - =
,,

,.m\ ,,e0.06 {, pJul-92 18500 0.07 0.09 u o
,

Aug-92 19600 0.05 0.10 0.04 4 'm a

Dec-92 17400 0.02 - * a
*Feb-93 16400 0.09 0.10 o.co

May-93 18000

43j{g$$$$8ggg$9g4jj{jjjjA.yj{$$$$
Aug-93 18200 0.05 0.12
N0v-93 18300 0.06 0.32 g ;

r 7

CHROMlUM (mg/I)

0.60 < ,

0.50 -

0.40 -

'0.30 <

'
O.20 - *

/s
a

0.10 K 'ma 8a

0.00 '": : "J" : '"
4444EE@%$8558?88

o 5 2 4 8 E $ E ,g a g Aiv>I&IRy a ee>>> aA a,5 -

w J

O
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; WELL 51SC
; _DATEn - LEAD . ' NICHEL - SELENIUM

Jul-86 0.29 4.30 0.001 F '
,

Aug-86 0.38 3.15 0.001 LN W)Oct-86 0.12 3.62 0.001
Dec-86 0.26 5.02 0.001 nm. '
Mar-87 0.0013 0 60 - e a
Jun-87 0.31 0.001

0.50 -Aug-87 0.42 5.85 0.001

7 [
'

Oct-87 0.001 0 40

Jan-88 0.12 4.92 0.001 0.30 o " '*
.

[ *
i May-88 0.32 3.83 0.001 0.20 - w/

Jun-88 0.001 0.1o . a
** ' **Sep-88 0.30 2.12 0.001 0.00

$$$$$g$g$$5 gggNov-88 0.61 3.29 0.001*

48j{jzjgjjf j{fMar-89 0.001
May-89 0.60 3.63 0.001 L ;

Sep-89 0.003
Nov-89 0.67 3.70 0.001

F 'Mar-90 0.24 4.65 0.410
Jun-90 0.20 4.20 0.001 NICKEL (mg/l)

i Aug-90 0.05 3.74 0.001
'

Feb-91 0.25 5.12 0.001 e.oo . ,

Jun-91 0.001

[ s,\5.00- e
Sep-91 0.001 j \ ,

*m,/ '"Q! 'lDec-91 0.34 4.41 0.001 4.00 ,/ e y,
- Feb-92 0.05 4.86 0.001 3 co ., * *

,

Jul-92 0.05 4.13 0.005
2.00 -; Aug-92 0.05 3.64 0.002

Dec-92 0.001 1.00 -
#

Feb-93 0.05 3.32 0.001 aco
May-93 0.002 g$$$gg$g$$55ggg9agj{44jgjjjyj{p{Aug-93 0.05 4.24 0.001
Nov-93 0.05 4.50 0.001 e ;

r m

SELENIUM (mg/l)

0.450 -

0.400 -

0.350 -

0.300 -

0.250 -

0.200 -
0.150 -

0.100 -
0.050 -

1 {
0.000 ** - ***++++++++e

@ @%{ @{$SEEES8S
A i?A Eskk$$$$$?

' ".

O
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WELL 51SC
LDATE2 URANIUM ' Ra 6+8 " :Th.230:
Jul-86 0.01 44.80 0.09 F '

' Aug-86 0.02 24.30 0.14 URANIUM (mg/I)
Oct-86 0.02 37.30 0.20
Dec-86 0.01 38.80 1.45 o.go .
Mar-87 0.00 32.80 3.17 o.94
Jun-87 0.02 1.09 1.95 k0.12-,

1 Aug-87 0.01 19.50 5.24 \o,jo .
i Oct-87 0.01 59.80 0.00 0.08

Jan-88 0.00 75.80 0.00 mo oo .

[May-88 0.01 53.40 2.02 o.g . ..
\sJun-88 0.01 47.10 1.70 0.02 [ ., 7,,= ,,m

*; a ySep-88 0.02 4.17 3.95 o.oo ! -y - _a_
,

g$gy$g$g,8g{jzjgz,,,f,,yS${${Nov-88 0.02 0.11 16.40 a

Mar-89 77.90 13.20
May-89 0.12 9.64 62.10 t ;

Sep-89 0.06 144.30 11.80
; Nov-89 0.01 2.06 11.10

i Mar-90 0.10 90.90 18.50 F '

{ Jun-90 0.10 89.20 23.50 RADIUM 226 + 228 (pCi/l)' Aug-90 0.14 136.30 3.84

i Feb-91 0.11 121.60 11.80 250.00 -
Jun-91 0.09 131.70 27.60
Sep-91 0.09 222.10 24.80 2o0.00

Dec 91 0.04 86.10 31.10 gg ,
Feb-92 0.04 75.50 12.30 8

,,/ ,a
-

,

Jul-92 0.02 42.20 31.10 100.00

4
Aug-92 0.02 21.82 41.80 ,A ,Ka[j\**Dec-92 0.00 48.20 19.00

** '3!ma. / g s

*

Feb-93 0.02 54.62 16.90 o.00 : y: ': :*s
May-93 0.01 66.10 8.42 @$$$$ $$$855998$

48j{j,jjjj$f$qh{Aug-93 0.02 8.44 13.60
; Nov-93 0.06 5.% 30.20 t ;

,

r ,

i THORIUM 230 (pCill)
4

70 m -

so.m -

so.m .

; em a

.f

[*| */ \/* s.'

.mm. .

l'\/.'I.-nm.
so.m .

"
o.m.== = a.e ^

48&?n{j48485a9488,&NEk$$$$$?
4444

. < >

!O
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WELL 53SC !
.

5

DATE> :pH CHLORIDE xTDS ; ->

Aug-86 6.7 36 3510 F ''

Sep 86 7.9 22 3204 pH (Standard Units)
Nov-86 7.4 32 3652

| Mar-87 6.5 41 3859 3.o . . ,
Jun-87 6.3 54 3995 /u7o s,

Jan-88 48 4703 f "a m^.ga

's\**'.-e* **% * "/"\
Mar-88 5.0 -

i Jun-88 6.3 65 4432 a l4o.
Sep-88 6.7 66 4502 3o.
Nov-88 6.1 66 4629 20-
Mar-89 5.6 66 4442 1.0 -

! May-89 5.0 57 4430 oo
Sep-89 5.5 76 4674

g $ ;j;; g
g,gggggggg*g,j,&ggjpp{j{g

,

;

Nov-89 4.5 61 4591 {j g
; Mar-90 4.5 62 4779 je ;

i Jum90 4.6 76 4850 l

i Sep-90 5.0 74 4727 I

Dec-90 4.3 92 4755 F '

; CHLORIDE (mg/l) !Feb-91 4.3 78 4695

3
May-91 4.4 72 5345 l

i Sep-91 4.3 59 4770 ;100-
lDec-91 4.5 80 4805 90 e

j .,,,gg ~, )Feb-92 4.6 72 4666 80 - e,

]; = =** / \g s,/Jun-92 4.4 78 4773 "
I

Aug-92 4.5 78 4817 m i

Dec-92 4.4 74 4732 ,/ ' !
'

Feb-93 4.5 73 4804 30 - \?
; May-93 4.5 72 4789 20 - *

IU 'Aug-93 4.5 78 5107
Nov-93 5.4 69 4918 4$N g$m *g8ggggm ag

; Mar-94 4.3 75 4500 {j g&ffjpppp{fpj
> t ;

F 3'

TDS (mg/l)

e000 -

*' ^ "

! ,. ,,,,,,, .... .. .... =,
4000-

e ?..4

3000 "

2000-

1000-

0

$8"l6{.s*e
$ E@88""N889{'

6 4 63It #4 v.es,se< z sem em 4 m <s4
'

L J

iO
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WELL 53SC
.DATE: SULFATE. Cadmium Chmm6um
Aug-86 2190 0.01 0.05 F '

ja8 SULFATE (mg/l)Se 86
g

Mar-87 2440 m.

f,\ "*\/
,

Jun-87 2480 /3500 ,
Jan-88 3100 0.02 0.01 7' r*w .. ,"* *** V \ g " "3000
Mar-88 0.01 0.01 2500 ma
Jun-88 2960 2000 ' v"
Sep-88 3080 0.01 0.01 ,

1500 - '

Nov-88 2920 0.03 0.01 1000-
Mar-89 2840 500-
May-89 2900 0.03 0.08

|o

gz,g,333gg{}SSS@@ @{@8j ISep-89 2800 { gg{g{gNov-89 3060 0.04 0.01
Mar-90 3150 0.02 0.01 ( J

Jun-90 3200 0.01 0.02
Sep-90 3060 0.01 0.02
Dec-90 3200 0.01 0.01 F '

Feb-91 2880 0.01 0.01 CADMlUM (mg/l)
May-91 3320
Sep-91 2760 0.06 - s
Dec-91 2800 0.06 0.01

0.05 - =Feb-92 3060 0.02 0.03
Jun-92 3880 0.04 =

Aug-92 3880 0.01 0.020 o o3 , ,
"Dec-92 3040

0 02 ' * **
%Feb-93 3200 0.03 0.03 s

\, aMay-93 3080 0.01 e a ases e

0.00 !Aug-93 3200 0.02 0.01
Nov-93 2820 0.02 0.01 $$$$g$o{ B ,8 g g j ,& g 8 g g g y g g g9

g6 ygg{gggMar-94 3840 0.05 0.05
w a

r ,

CHROMlUM (mg/l)

0.08 - m

0.07 -

0.06 -

0.05 e a

0.04 -

0.03 - a m

fa0.02 sa

0.01 ma a ma a se

$$$@{**88559998898 $1 66464#4#s6< z ,5 a2 m2 asma m m < w <.

& J

O
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WELL 53SC
|

::.DATEu e LEAD NICKEL SELENIUM

Au0-86 0.05 0.06 0.001 F '

Sep-86 0.001 LEAD (mg/l)
Nov-86 0.001
Mar-87 0.001 0.50 -
Jun-87 0.001 0.45 -

Jan-88 0.06 0.64 0.001 OE-
,

*
Mar-88 0.07 0.15 0.001 ; |
Jun-88 0.001 |0.25 -
Sep-88 0.05 0.12 0.001 0.20 - *

Nov-88 0.21 0.24 0.001 0.15 -
0. ,"Mar-89 0.006 ,e _ ,hMay-89 0.36 0.55 0.001 Ioco

$$gg{g $8gggg3gSep-89 0.001

{jzggg j ffgffypNov-89 0.33 0.37 0.002
Mar-90 0.05 0.35 0.001- t ;

Jun-90 0.05 0.30 0.020
Sep-90 0.05 0.32 0.013 |
Dec-90 0.11 0.47 0.036 F 7

Feb-91 0.11 0.34 0.021 NICKEL (mg/l) l
May-91 0.005 '

Sep-91 0.011 o 7o , j
Dec-91 0.46 0.56 0.015 * |0.60 -

|Feb-92 0.05 0.50 0.010 m =

Jun-92 0.05 0.010 m '.".* ;

''\[Aug-92 0.05 0.42 0.046 0#' a,
I

Dec-92 0.006 0.30 - *
"

Feb 93 0.05 0.45 0.014 0.20 -
*

May-93 0.012
o to k -Aug-93 0.05 0.43 0.012 oco

Nov-93 0.05 0.47 0.016 $$yg gaggg ggggg ,

Mar-94 0.01 0.70 0.014 {jjg g ggj j{p{g |
L 1

i
'

r 7

SELENIUM (mg/l)

0.050 -
0.045 -
0.040 -

' '

O.035 -
0.030 -
0.025 -
0.020 - e a

0.015 - \ ""h E '*
0.010 - 'ne / **
0.005 , e a

0.000 *** ******O * *

4{5@{@*@85E9SE?4le59m9kB$$$$?$?E
' "

O
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I WELL 53SC
e
i

i <DATE# URMEUM 'Ra6+6: cTh 230 - |
Au0 86 0.19 9.41 0.15 F ' i

,
'

Sep 86 0.24 4.22 6.82 URANlUM (mg/l)
: Nov-86 0.29 6.92 2.20
'

Mar-87 0.22 4.78 0.00 og.
| Jun-87 0.17 4.09 0.44 0.35 -

Jan-88 0.07 12.10 0.00 0.30 -
Mar-88 0.05 9.97;

0.25 -

og j "g| Jun-88 0.02 10.00 0.85
4 Sep-88 0.04 11.55 1.66

"\ [ V
l0.15-

S [ |,
Nov-88 0.00 9.23 0.98 0.10-

"w , g''m' '** **".\/
' 'Mar-89 0.04 9.23 8.83 0.05 -

; 0.00 *AMay-89 0.09 7.78 1.94

|
Sep-89 0.05 8.72 5.79 gg $ggg54g ggg

{j,g jgjffpy jpg; Nov-89 0.13 11.03 5.73 g
Mar-90 0.22 28.10 3.91 t ;

,

Jun-90 0.22 10.01
Sep-90 0.37 9.99 0.00
Dec-90 0.11 13.42 F '

Feb-91 0.15 12.12 1.04 RADIUM 226 + 228 (pCill)
May-91 0.12 4.41 2.27
Sep-91 0.09 20.17 0.00 3g og .
Dec-91 0.13 11.59 0.55 .. ,8

3 00 'Feb-92 0.08 25.33 0.00
Jun-92 0.07 26.57 6.02 20.00 -

Au0-92 0.07 7.64 4.47

O 15.00 - i
*iDec-92 0.07 26.59 0.85

,""'**,m' \.
, f

Feb-93 0.07 27.75 0.22 10 8 'l *

Y's,May-93 0.08 9.84 0.17 5.00 e

Aug-93 0.10 16.68 1.20 g go
Nov-93 0.04 17.06 $$ggggfg j j{j{g

ag g gyagg
Mar-94 0.12 7.00 0.60 { j ,8 g g g

L 2

F 7

THORIUM 230 (pCill)

9.00 -

8.00 -

7.00 -

6.00 - ,

\5.00 -

4.00 - a
{

3.00 - \

, j k
'2.00

[00 h . :*
' |]

= . " =b"
"

" '

. :..

sey918 gas $asassa4?EasaEeE $$$?$$E
' "

O
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! WELL 54SC
! .: DATE 3- pHr CHLORIDE TDS-
- Aug-86 3.8 319 15645 r ,

0686 2.8 367 16396 pH (Standard Units)
Dec-86 4.3 363 16583

i Mar-87 4.7 375 11038 5.0

4's#May-87 2.8 400 16800 4.5 - * *
**" '

.. ,s**" *
} Aug-87 4.0 382 16935 4.0 , a er*s

];\ [\ /Oct-87 2.7 371 18682
" *Jan-88 * '

2.5 -
"May-88 2.2 396 16166 2.0 -

.

Sep 88 4.0 379 16750 1.5 -

Nov-88 4.1 392 18516 10;3

Mar-89 4.0 391 18075 o;o;

$$g$g$gy}55gggg$! May-89 2.8 386 17836
Sep-89 3.8 368 18309 {jg8gjgjz 4 ,k g{y{j
Nov-89 3.8 347 17368 L ;

Mar-90 4.1 378 12626
: Jun-90 3.9 365 20928
! Aug-90 3.9 407 F '
'

Feb-91 4.2 404 17170 CHLORIDE (mg/l)
i Jun-91 4.1 358 14966

,

Sep-91 3.2 389 14561 4go .
4 Dec-91 2.8 402 14224 400 , - ,

**' ,* .g,NH , 8'g, "g " * *Feb-92 4.4 392 14024 350 f

Jul-92 4.1 387 13784 300* ar

I Aug-92 4.3 388 13435 250-

Dec-92 4.7 384 9562 200-
|

150 - i

Feb-93 5.0 373 9637
I

May-93 4.8 298 9282
Aug-93 4.3 329 10302 o

! Nov-93 4.3 369 11298 $$$$$$m 88ggggggg
r8h8 liiF S e 0 m z s z ,8 4 h 4 @ 4 @ s; ~

Mar-94 4.3 370 13000
< o2 w m a <a <

'
I

r 3

TDS (mg/l)

25000 -

*
20000-

.s' * * b

v. 1
's".a M*e

1= ..

s....
..

4 ,.

!

$hhhhhk.k8E~NN8hh1z ,4 4 $a4ete$eseues 8
-

<Q sO sz2 w < u <
*

L /

nO
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;

! WELL 54SC
.DATE SULFATE iCadmiuma Chmmlum

.

,O Aug-86 9550 0.03 0.05 F '

d Oct-86 10980 0.03 0.03 SULFATE (mg/I)
Dec-86 10068 0.04 0.01

Mar-87 7040 14000
May-87 10560

'
A , ,"s,Aug-87 11480 0.05 0.01 s' ' % a ,

Oct-87 9900 '*,

Jan-88 2080 0.02 0.02 a
- *** \

3 *'
,

May-88 9700 0.05 0.09 M~ W
fSep-88 10722 0.03 0.08 4000 -

Nov-88 11600 0.09 0.01 2000-4

4 Mar-89 10933
May-89 10700 0.07 0.26 $ $$$${$$g5M$
Sep-89 1110 { {8{jgjjgkj{m,

Nov-89 11000 0.10 0.05 t J

Mar-90 7600 0.04 0.53
Jun-90 13280 0.01 0.18
Aug-90 11000 0.05 0.09 F '

,

t Feb-91 10200 0.03 0.09 CADMlUM (mg/I)
Jun-91 9200
Sep-91 10400 0.10 e

; Dec-91 9000 0.02 0.01 0.09 .

Feb 92 8900 0.03 0.09 0 06 -.
"

{0 ,Jul-92 9000 0.04 0.07
Aug-92 8330 0.02 0.07 0.05 - =

. 7,

Dec-92 5760 0.04 ,e \ .\ ,g ,,/
e a

Feb-93 5920 0.04 0.01 0.03 e. a e ag
' " "y'' May-93 5520 e ,

Aug-93 6720 0.02 0.02 o_co

! Nov-93 6440 0.03 0.05 $$g${$g'85 $8$3
Mar-94 9440 0.05 0.08 {jg8gjg2 , j y, ,{g{j

i e J

F 3

CHROMlUM (mg/l)

0.60 -

0.50 -

| 0.40 -

0.30 -
,

* 020-

0.10- a a ,
.ta .. . < . 1 ,, . t

,

44144444{EE]S884
1 ?898EEEEn$$1?$?E
- w >

O
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WELL 54SC
:

DATE ^ WAD L NICKEL SEENIUM2

Auc-86 0.21 1.57 0.001 r ,

. Oct-86 0.05 2.28 0.001 gg )Dec-86 0.19 2.66 0.001
Mar-87 0.001 0.00 -
May-87 0.24 0.001

0.50 -Aug-87 0.26 3.06 0.001
*

Oct-87 0.001 04-

| Jan-88 0.08 1.14 0.001 '
o 30 ,

i May-88 0.19 2.19 0.001 w*
OM| Sep-88 0.17 1.30 0.001

!"a
"

i

|
~

Nov-88 0.43 2.07 0.001 0.10 n
* ** ' **

li Mar-89 0.001 a.oo =

$ g g 8 g $ g$ $ 8 5 5 9 $ 8 $ $$$gy$ lq May-89 0.33 2.34 0.001
g ghhhh$h$g4 Sep-89 0.004

Nov-89 0.55 2.20 0.001 t ;'

} Mar-90 0.09 1.33 0.066
! Jun-90 0.16 3.20 0.007 )

F '*

Aug-90 0.05 2.07 0.001

NICKEL (mg/l) |j Feb-91 0.10 2.00 0.001
|

| Jun-91 0.001
| Sep-91 0.001 3.50 -

Dec-91 0.20 1.52 0.001 |3.00 - *

kFeb-92 0.05 1.83 0.001 |

~ g.1 50
j Jul-92 0.05 1.53 0.004 , g

2.00 * ** *

; Aug-92 0.05 1.37 0.011 j y
i Dec-92 0.001 1.50 ' / , m,a

,*
f Feb-93 0.05 0.78 0.001 1.00 - j,

May-93 0.001 0 50 -'

i Aug-93 0.05 0.75 0.001 o.co
Nov-93 0.05 0.92 0.001 $$$$$$$ 855g$$$$'

Mar-94 0.02 2.12 0.003 {jg8gjg2 , j [ ,, { j { ji

|c > .

, ,
,

I

i SELENIUM (mg/I)
:
' O.070 -

|
0.060 -

0.050 -

O.040 -'

| 0.030 -

0.020 -

. .. .. A ...0.010 -

_ . . . . .
. . . .

.

111511111,1111111<os3szsz u- m u. < u. < s
4 L J

O-
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WELL 54SC
rDATE- URANIUM n Ra 646 s uTh 230m
Aug-86 0.03 15.80 0.15 F '

Oct-86 0.02 18.00 0.22 URANlUM (mgA)
Dec-86 0.01 18.60 11.70
Mar-87 0.00 12.80 0.08 0.05 -

fMay-87 0.01 17.10 0.22 o.o4
Aug-87 0.00 20.10 0.00 0.04 1

Oct-87 0.00 10.80 11.20 0.03 - | ,
Jan-88 0.05 42.49 42.00 0 03 '

May-88 0.00 14.60 10.10 0.02 -\ f

*\ [
0.02 ~Sep-88 0.00 48.70 8.60

% (*j j 7,/Nov-88 0.01 9.71 809.00
.

"' /,
"

o 00 =a- a*Mar-89 0.01 30.30 33.40
May-89 0.01 23.80 0.74 $$$$g$g$8558$88$
Sep-89 0.01 51.00 1.74 {j3E 8 g h g j .g h [ h { h { j
Nov-89 0.00 37.73 9.41 L ;

Mar-90 0.01 41.00 3.99
Jun-90 0.00 46.90 9.39
Aug-90 0.01 128.10 0.00 F '

Feb-91 0.00 57.60 0.00 RADIUM 226 + 228 (pCill)
Jun-91 0.00 43.86 46.00
Sep-91 0.00 116.00 3.37 200.00 -
Dec-91 0.01 51.10 0.00 180.00 -

Feb-92 0.01 192.29 17.90 160.00 -
te.00 -Jul-92 0.01 50.00 17.90

Aug-92 0.00 54.40 6.29
Dec 92 0.03 64.60 10.00 80.00v

Feb-93 0.04 29.84 0.24 60.00 - *

$h****** g / \y[**' '"
* 00 ' "" hMay-93 0.01 36.80 0.00

"a "Aug-93 0.02 29.02 0.53
Nov-93 0.00 16.31 1.90 $$$$$$ga
Mar-94 0.00 99.50 6.80 9 8 R ts t 8 $ h hp($$- N gg

ga<asoszsz,a w <w <s
L 2

r ,

THORIUM 230 (pCill)

900.00 -

800.00 -
700.00 -

600.00 -

500.00 -
400.00 -

300.00 -

200.00 -

100.00 -
*0.00 s e** ***** ******s ******e****

$ kNkfkkffk$ $Oh$b&biz9E aE<2$5u.--

' "

O
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WELL 56SC
DATE upH. CHLORIDE c TDSn.

Aug-89 4.1 230 11869 F '

N0v-89 4.1 236 12686
H (Standard Units)Feb-90 4.3 318 10650

Jun-90 4.1 267 12033 4.5 -
Aug-90 3.1 286 11458 4.o iw*w u a-. ,_ ,_

,/ , \' '
Nov-90 3.3 302 11376 3.5 - m *

Feb-91 4.0 292 13689 3.0 -
"

May-91 3.9 256 14108 2.5 -

Sep-91 297 14190 2.0 -

Dec-91 2.7 307 14703 ;
Feb-92 4.1 285 140% o;g . |

'

May-92 4.0 292 14211 o,o

888 )
$$jzj$g g58$"g88888$

|
Jun-92 3.5 285 12009

{j j$ j${ pfjffjjAug-92 4.0 299 13016
Dec-92 3.9 296 13398 t ;

Mar-93 3.9 298 13458
May-93 4.0 291 13631
Aug-93 3.5 288 13896 F .'
Nov-93 3.9 292 13946 CHLORIDE (mg/l)
Mar-94 3.9 300 14400

350

[f We'*~"
~

200%

(d 150-

100-

50 -

hh8kkk35{EfNNhk Shhk
?&$k?!$Es8e$$?8bs?&&

g

L J

r 7

TDS (mg/l)

16000-
k''M ,,.e+e '14000- p

/12000 e #N ,5y
"

10000-

8000-

6000-

4000-

2000 -

@@8?S8"4~EES"?8"""@4
?!$k?&$Ekk$Ek?8bhh&&

L J

V
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WELL 56SC
.DATE; SULFATE- T+1-.27. - Chromium
Aug-89 6520 0.09 0.09 'F

N0v-89 8000 0.08 0.01 SULFATE (mg/l)Fet>90 6400 0.01 0.01
Jun-90 9280 0.01 0.02 12000-
Aug-90 7000 0.01 0.02

10000 -Nov-90 7000 0.03 0.01 ,
.

\ * ''Fet>91 8200 0.02 0.02 8000~ m ,
"May-91 9200 6000*

Sep-91 8600
4000-Dec-91 8800 0.01 0.01

Fet>92 8700 0.03 0.05 2000-
May-92 9100 0.02 0.03 o
Jun-92 8000 $$gg88 gg ggg gag

{jjjpj gj j{j pjAug-92 8800 0.01 0.03
Dec-92 8880 t ;
Mar-93 8800 0.05 0.05
May-93 9000
Aug-93 8200 0.02 0.02 r ,

N0v-93 9800 0.03 0.05
CADMlUM (mg/l)Mar-94 11400 0.05 0.06

0.09 m

0.06 - e

0.07 -
0.06 -
0.05 - e0 0.04 -
0.03 - a m

[s s'0.02 - a

0 01 s-e-a m

0.00

@@$k?!$$$$$Ek?8EEEEE
8SSSE4EEUSESSSSSSS

?!
c 2

r ,

CHROMlUM (mg/l)

0.00 u
0.06 -
0.07 -
0.06 - e

e'0.05 - e a
-

\O 04 -

0.03 - e a

0.02 - ,m--a m n
p

0.01 *-a a a

0.00

S@!S88j{{4{Ek?kEE$E9SESUSSES{?E k$5: BaE:
w J
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WELL 56SC-

LEAD NICKEL , SELENIUM:DATEw' -

F 'Aug-89 0.35 0.97 0.033
Nov-89 0.42 1.90 0.001 L N W I)Fet>.90 0.15 1.36 0.071

'
Jun-90 0.08 1.60 0.001 o 45
Aug-90 0.05 1.73 0.001 o 4o . 7,

Nov-90 0.12 1.84 0.003 0.35 s
! Feb-91 0.20 2.00 0.001 0 30 -

; May-91 0.001 0.25 -

Sep-91 0.013 0 20 ' *
,/0.15-Dec-91 0.34 2.22 0.001 \

Feb-92 0.05 2.44 0.001 8 /
_ , m.3 3

May-92 0.05 2.44 0.003 Na.go

$$88$855gg9 9g9yyQ$$Jun-92 0.05 2.23 0.003

{jpj{jjggjg apjjgg)jAug-92 0.05 2.29 0.010
Dec-92 0.001 L ;

Mar-93 0.05 2.04 0.001
May-93 0.001
Aug-93 0.05 3.00 0.001 F 'i

Nov-93 0.05 3.20 0.002 NICKEL (mg/l)
Mar-94 0.02 3.95 0.003;

_

4.00 - a,

3.50 - /'

3.00 - /
;

2.50 - p
O \

"- - -"

1.50 /,

1.00 s

0.50 -

*
ga88SS sas999ygasa$$

ga;

EE$k?k$E$$$Ek?Ak$$
'

L J

w

r 1

SELENIUM (mg/l)
4

0.000 -.

0.070 - T

0.060 -

0.050 -

0.040 -

0.030 9

0.020 -

l "\ u -='aVm .a
'

O.01 0 -
. aogoo m

@@] 88EEEE]SSSS@8S?4?!e $$$$$b:Ek?89$?EE
' "

().
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WELL 56SC !

<- u u. ,2 m..

Aug-89 0.02 58.60 8.89 F 7

Nov-89 4.75 14.34 109.00 URANIUM (mg/I)
Feb-90 0.09 34.60 1.33
Jun-90 0.02 38.46 0.00 5 00 -
Aug-90 0.02 31.87 0.29 4.50 -

Nov-90 0.04 70.55 101.00 4.00 -

Feb 91 0.02 38.24 83.30 2' |

$May-91 0.02 25.04 1406.00
Sep-91 0.01 26.39 127.00 2.00 -

Dec-91 0.03 13.61 262.00 1.50 - |

Feb-92 0.03 132.51 27.00 100 ~

$;May-92 0.03 17.67 13.70 .____________ _____

Jun-92 0.01 25.79 22.60 g g8g$---- aggg
Aug-92 0.01 9.88 25.00 { jj{j ff "Ngp fpjj
Dec-92 0.06 25.59 13.90 L ;

Mar-93 0.01 7.95 3.99
May-93 0.01 13.19 2.55

F '
Aug-93 0.01 8.64 8.32
Nov-93 0.03 15.77 6.20 RADIUM 226 + 228 (pCill)
Mar-94 0.05 40.90 9.40

140.00

120.00 -

100.00 -

80.00 -

O x.
-
_ .

e# g20.00 - g N m

0.00

$$8888ssss99999 MSS 83 ,

I$$kk$$IIk$kkI$$IIh$
w a

r ,

THORIUM 230 (pCill)

1600.00 -

1400.00 -

1200.00 -

1000.00 -

800.00 -

600 00 -

400.00 -

200.00 - "5
0.00 e'N =^ - -- -

$$ 885""~999998 {
$$ ,$hh hhk$bh ' 9

' "

O
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; WELL 57SC
;.DATE -- s pH m,- Cit ORIDE &TD6n~

F ': Aug-89 4.4 259 7899
: Dec-89 3.1 318 10067 pH (Standard Units)

Feb-90 4.4 194 5809
Jun-90 4.1 257 9970

! 4.5 ,
Oct-90 3.2 326 9957 4.o _g \

,= , ,.pNov-90 3.4 300 10814 3.5 -.\_ \,,a j,
"Feb-91 3.9 297 11417 30- ._.,

1 May-91 4.0 264 11312 2.5 -

t Jun-91 3.7 265 11564 2.0 <

Sep-91 2.8 306 11442 ;
Dec-91 2.8 316 12559

0.5 -
Feb-92 4.1 295 11929 o.o

| May-92 4.0 297 11881 $$8$8$5g5 9{jfj8jfgj,a$g$$$9$SSS$4{fjf{js'
Jun-92 3.6 294 12199

; Aug-92 3.9 315 12936 t J

Dec-92 3.8 302 12650
'

Mar-93 3.8 293 12391
May-93 3.9 293 12247 r ,

i Au0-93 3.8 283 12176 CHLORIDE (mg/l)
Nov-93 3.9 288 11360
Mar-94 4.0 320 12000 g.

"

7"g /% f ''' w o / N%_/300 -

250 0 \'200- .

:O 1.

|100 -

50 |
'

$ 8 55555 $9$ "S"3
$ k $$khb $k? $hh;

L ;

i

r 3

TDS (mg/l)

14000 -
,

| 12000- '* - *-* p

7
ew'p,

; 10000

\./
-o
-
4000-

2000-

?aek8E$Ekhb"S"S" BEE?$E
??$84@

8555~E4~~$Ek?
' "

O
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WELL 57SC
tDATE, SULFATE eCadmsum Chmmmm
Au0-89 4640 0.07 0.01 F 7

Dec-89 6000 0.05 0.01 SULFATE (mgn)
Feb-90 3480 0.02 0.01

,

Jun-90 6080 0.01 0.01 ,gggo .
Oct-90 5900 0.01 0.02 9000 s .

Nov-90 6600 0.03 0.01 8000 ,,m' _,,/ ,s'N
M

7 f s'm-s'
Feb-91 6600 0.02 0.07 =

6000
\May-91 7400

\/Jun-91 8000 4000

Sep-91 8800 3000-
2000-Dec-91 7300 0.02 0.01

'

.

Feb-92 7900 0.03 0.05 g

$$88885 55.pgj{yy$$$$$
9gyMay-92 7200 0.02 0.02

{jjjggj j gjggggi Jun-92 7640
Au0-92 9200 0.02 0.03 L ;

Dec-92 8480
'

Mar-93 8560 0.05 0.04
May-93 7900 F 7

Aug-93 6800 0.02 0.01 CADMlUM (mg/
Nov-93 8000 0.02 0.02
Mar-94 9000 0.05 0.05 g g7

*

O OG

0.05 - e a
!

0.04 -

0.03 a

e\ .

,

J.an , ....

0.01

0.00

111111!!H11111111111
< >

f 7

CHROMlUM (mga)4

0.07 - e

0.06 -

0.05 - e p

0.04- e

0.03 - e

0.02 - a m

0.01 --*--*-a e a

0.00

h,am, ,_ ,.
e

,

O
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WELL 57SC
,

'

d -'
, 5

Au0-89 0.55 0.53 0.003 r ,

Deo 89 0.37 1.70 0.001'

(g W)
! Feb-90 0.11 0.66 0.033
| Jun-90 0.12 1.40 0.003 gg,

Oct-90 0.05 1.53 0.001 i

E50 '
i Nov-90 0.10 1.78 0.003

Feb-91 0.17 1.82 0.001 0.40 -

May-91 0.001 o,30
Jun-91 0.C01

a20 -'

Sep-91 0.001 ,
'

i Dec-91 0.28 2.00 0.001 0.10- s .p "~ '
Feb-92 0.05 2.08 0.001 %goo

$$8S$$55555s 222 ${jf k 8jf(kff f[S s S $j N2 j
May-92 0.05 1.91 0.003

k{j |Jun-92 0.05 0.010.

Aug-92 0.05 2.17 0.004 L J

j Dec-92 0.004 ,

! Mar-93 0.05 1.84 0.001 i
May-93 0.001 F 1 i2

j Aug-93 0.05 1.90 0.001 NICKEL (mg/I)
N0v-93 0.05 1.70 0.001

4

1 Mar-94 0.01 2.37 0.003 2 50 - ,

.x,/
-

1-- ._. .

f [1.50 -

! O /,.

0.50 H

i
0.00

hhasas3EksEshNkhhhhhh
?!$k$kkER$8kEk?8&E!!B

Q J

1

F 3

SELENIUM (mg/l)
1

0.035 -

0.030 -*

0.025 -

0.020 -

0.015 -

0.010 - m (

!\0.005 -*

ao b % % n,2 %d
99ssa?sasass4ssa????i

; ?8$k84$ERN8$lk?$4E?!k ,

' '

O
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WELL 57SC
:DATEL URANIUM - Ra 6+6 0: -v.Th 230 +
Aug-89 0.05 19.79 0.00 F '

! _Dec 89 0.02 11.52 0.07 URANIUM (mg/l)
! Fet> 90 0.07 12.55 5.38

Jun-90 0.01 17.32 0.00 g 3g .

| Oct-90 0.02 5220 0.00
025-'

Nov-90 0.04 25.50 46.50
Feb-91 026 46.42 376.00 020-

| May-91 0.04 11.03 2.34 0.15-
| Jun-91 0.01 11.96 2.35

OAO'
l Sep-91 0.05 63.57 10.90

Dec.91 0.03 16.21 12.80 0.05 e . 'Naog ! \ hFeb-92 0.03 56.28 7.99 m
|

$$8 g4 yyy$g$ $| May-92 0.00 10.83 1.74 gjj$$ g8 ,5{jjg{ g
-

jgJun-92 0.02 24.90 96.00
Aug-92 0.02 28.94 9.93 t ;

Dec-92 0.00 17.94 0.00
Mar-93 0.01 4.59 2.00

F 'May-93 0.00 1.96 4.20

] RADIUM 226 + 228 (pCin)*
N v-93 0. 3

i Mar-94 0.00 11.80 4.10 70.00 -

00.00 -
*50.00 - ,

O ./
40.00 -

mm.
\MM t'W /

-* * j'10.00 -

llill!!ilil!}!}]Illl!
. .

F 7

THORIUM 230 (pCin)
,

. 400.00 - j

'.. 350 00 - !

300.00 -

250.00 -
|

| 200.00 - ;

150.00 -

100.00 - e

7 [\| 50.00 -

! 0.00 s-; " : ? r# h e " 2 - 5 ?

11111!!11111111111111
'

' '

|O
Page 56
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WELL 58SC
:

: DATE > pH .: N ?,M r>

Feb-90 3.8 333 28992 F '
'

Jun-90 3.7 329 29189 pH (Standard Units)
Oct-90 3.5 423 27536

'

Jan-91 3.5 374 27445
4.o ',
3.5 ' N -* . * 'VP r#Feb-91 3.5 377 27762

Jun-91 3.6 333 26115 /3o.

| Sep-91 2.8 372 26376 2.5 -
Dec-91 3.7 376 26678 2.0 -,

Feb-92 3.7 375 26558'

1.5 -
Jun-92 3.4 372 28899 3,o .

Aug-92 3.7 388 27842 o.5 ,
Dec-92 3.5 381 26885- o.o
Feb-93 3.7 362 25934 8885555-9998"G83

$$$jjjf $kfj jjjAug-93 2.8 326 26053
Nov-93 3.5 379 27717 t ;

Mar-94 3.8 440 28000

r- m-

CHLORIDE (mg/l)
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WELL 58SC
.: DATE u SULFA 1E Cadmium Cluommm
Feb-90 18000 0.03 0.46 F '

Jun-90 20000 0.03 0.39
SULFATE (NII)Oct-90 18200 0.01 0.43

Jan-91 16400 0.07 8.45 mg .
Feb-91 17600 0.06 0.41

%W'%n ae g3 g
1 000 -

Dec-91 17000 0.05 0.34
Feb-92 17400 0.06 0.46 10000

Jun-92 18200
Aug-92 19400 0.05 0.46 5000-

Dec-92 17800 o
Feb-93 17100 0.08 0.48 888 E--"999988"3

$$$ 4 b 8pj${jjAug-93 17600 0.04 0.30 y,

Nov-93 18000 0.07 0.45 t 2

Mar-94 21000 0.05 0.25 |

|
r ,

\

l

CADMlUM (mg/l) |

0.00 - e

0.07 - e e

,. x.0 0e . .

. 05 . .

,C) 0.04- * .
|

V 0.03 o-a 1

0.02 -

0.01 - .

0.00
888EEEEE999988 3
4 ,8 8 ,8 4 ,$ 6 4 ,$ 9 49 4 |
m o m w w < w < s :

jL 2

I
r m

CHROMlUM (mg/l)
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'
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6.00 -
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WELL 58SC ;
.

DATE; LEAD NICKEL SELEMt.M
Feb-90 0.33 2.85 0.032 F '

Jun-90 0.22 4.50 0.001- WD W)
Oct-90 0.05 3.60 0.001

Jan-91 0.36 4.83 0.001
og}Feb-91 0.32 4.81 0.001
g 33 * e\ '

Jun-91 0.001 g,39
Sep.91 0.001 g3 .

Dec-91 0.34 4.82 0.001 *
0.20 -

Feb-92 0.05 4.90 0.001 0.15 -
Jun-92 0.05 - 0.002 g3o.

Aug-92 0.05 4.75 0.004 0.05 - *-+--* m-*-a,
Dec-92 0.004 0.00
Feb 93 0.05 4.20 0.001 888-- 5ggg9y88g&

p8g" pjj$pjjjBjAug-93 0.05 4.00 0.001

Nov-93 0.05 4.50 0.001 L ;

Mar-94 0.04 5.40 0.002

r m

NICKEL (mg/l)

6.00 -

[5.00 - ,_, ra ,
i

4.00 -j

O **
2.00 -

1.00 -

0.00

888555"599$$8$9$
4 ,8 #d ,$ 4 ,$ $ 4 ,$ 9 2 4 9 8 %w w aw < aw < z2

L A
,

r m

SELENIUM (mg/l)

0.035 1
U0.030

0.025 -

0.020 -

0.015 -

0.010 -

'

*
o,ogg _.e-,__= = = = = ?

88$555559889"SS$
4 ,$ b ,$ 4 ,5 6 $ 4 ,$ # $ Ena
w u eau <aw <z2
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WELL 58SC
.DATE URANIUM Ra 6+8. . Th 230 ..

(] Feb-90 0.12 109.77 138.00 F '

Jun-90 0.02 135.70 12.20 URANIUM (mga)
Oct-90 0.01 238.30 13.70
Jan-91 0.02 67.10 214.00 0.12 n
Feb-91 0.03 161.30 13.50 (

0.10-Jun-91 0.01 119.18 4.60
Sep-91 0.01 171.56 2.01 0.08 -

Dec.91 0.06 110.10 13.20 0.06 - a

Feb-92 0.03 154.79 239.00 "g
0*' \ aJun-92 0.01 46.80 43.30

y/N /Aug-92 0.06 34.50 39.10 0.02 m

Dec-92 0.01 59.00 20.40 g go

$$g$--- j$ yay $984Feb-93 0.01 74.90 10.20 88 5g

5p8ypjjAug-93 0.04 2.78 27.30
Nov-93 0.01 76.80 21.10 t_ ;

Mar-94 0.01 117.40 14.00i

l

| r m

RADIUM 226 + 228 (pCid)
|

250.00
.

. '

8150.00 - 4 ./ 1

,

c_) 100.00 . -
-,

'

|
-

g/"}a
50.00 -

0.00

f.,bhEf.5E8Nhkkf.h0h,$ g $ 4 ,5 e s e6a$ 6 ,s .eam <om <zsmm
L_ J

F l

THORIUM 230 (pCill)

250 00

200.00 -

150.00 ;;

100.00 -

50.00 <

l a ~_.J ._% - ,|

,,
saa5saagaayaaaaa
4 ,8 8 ,$ 4 ,$ 6 3 4 ,$ e $ 4 # z sBsm m m m < m 4

L '
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WELL 66SC,

DATE pH CHLORIDE TDS SULFATE CADMlUM . CHROMlUM
Mar-93 3.9 359 24601 15440 0.01 0.04
May-93 4.5 353 14852 9000
Aug-93 4.2 353 15084 8640 0.03 0.01
Nov-93 3.9 345 21581 14300 0.05 0.02
Mar-94 4.1 425 21500 15000 0.05 0.07

DATE LEAD NICKEL SELENIUM - - URANIUM - RADIUM 6+8 THORIUM 230
Mar-93 0.05 0 67 0.001 0.01 65.02 3.19
May-93 0.001 0.01 40.19 3.41
Aug-93 0.05 1.80 0.001 0.01 13.84 0.00
Nov-93 0.05 3.10 0.010 0.01 40.63 3.48
Mar-94 0.01 3.98 0.002 0.00 163.30 17.30

h
WELL 67SC

DATE pH CHLORIDE TDS . SULFATE. CADMlUTA CHROMlUM.
Mar-93 7.4 127 2665 1300 0.01 0.01
May-93 7.1 147 3207 1480
Aug-93 6.5 134 3055 1400 0.01 0.01
Nov-93 7.0 117 2681 1280 0.01 0.01
Mar-94 7.2 110 2490 1600 0.05 0.05

DATE LEAD NICKEL SELENIUM . URANIUM ' RADIUM 6+8 THORlUM 230
Mar-93 0.05 0.03 0.001 0.04 35.90 0.24
May-93 0.001 0.02 41.60 0.09
Aug-93 0.05 0.06 0.001 0.03 31.08 0.00
Nov.93 0.05 0.03 0.001 0.02 41.20 0.17
Mar-94 0.01 0.13 0.002 0.03 56.80 14.50

h
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WELL 68SC
61DATE. - pH :s-

Mar-93 CHLORIDE .6.2 ~:TDS .
May-93 243 SULFATE:s

L

6.4 6630 CADMHM,
CHROMlUM[Aug-93 336 3760

5.9 10895 0.03
Nov-93 363 6300 0.01

6.2 11194
Mar-94 355 6133

6.3 14052 0.02
310 8900 0.01

~

9430 0.03
6760 0.01

0.05
0.05

_

- -

rDATEr
Mar-93

', LEAD _

P NICKElv:- SF' FafIIM: ;W" M
>

O.05May-93 0.21
0.001

_

RAN M0 <G THOren H?M0.02Au0-03 0.05 0.001 13.74
Nov-93 0.59 0.00 0.00 ]0.05 0.005 39.20
Mar-94 0.85 0.01 0.34

0.01 0.001 25.45 0.001.24 0.01 t

0.002 18.88 1 0.120.00 17.80 3.10

-

--

|

-

t

__

_-

__
t

i

j
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