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SUMMARY

No significant trends were observed in the 1990 data except for
station M-8. No impacts on spring or well flow or water quality
were detected. The USGS-DOGM study of the North Fork of the Right
Fork of Miller Creek, on which station M-8 1lies, will be the
subject of continuing study to determine mining impacts. No
impacts on stream water quality were detected.
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TABLE I

SUMMARY OF MONITORING LOCATIONS

Note: *86-35-2-3 (863523) is combined flow from 86-35-2 and 86-35-3

Station Location Sampling
Frequenc )
Station Name Number Twn Rng Sc uart. Regqular 1
Year
Underground Mine Related Flows
Mine Discharge
Mudwater Discharge NSMUD 158 8E 8 SWSWNW X
Mine Inflows
1st West 4 1w4 158 8E 7 SENWSE X
lst West North 6 1WN6 158 8E 7 SWNWSW X
9th Left 12 9L12 158 7E 13 NESENE X
Sediment Ponds
Treatment Site 1 NSP1 158 8E 16 NWNWNW X
Sediment Pond 2 NSP2 158 8E 16 NWNENE X
Sediment Pond 3 NSP3 158 8E 16 SESWNE X
Sediment Pond 4 NSP4 158 8E 10 SENESW X
Sediment Pond 5 NSPS 158 8E 15 NWNWNE X
Sediment Pond 6 NSP6 158 8E 10 NESESE X
Sediment Pond 7 NSP7 158 8E 10 SENESE X
Sediment Pond 8 NSP8 158 8E 15 SWNENE X
Sediment Pond 9 NSP9 158 8E 15 NESESW X
Water Tank Discharge NSTNK 158 8E 16 NENENE X
Wells (Blackhawk Formation)
85-35~1 Tie Fork 85351 158 7E 35 SENWSW X
86~-35-2 Lower City* 86352 158 7E 35 NWSW X
86-35-3 Upper City* 86353 15s 71E 35 NWSW X
86-35-2-3 863523 158 7E 35 NWSW
86~-18-~2 86182 158 8E 18 SENW X
P-86-01-TD (U.G.) P8601TD 158 8E 07 SWSE X
P-86-02-HD (U.G.) P8602HD 158 7E 12 SESE X
P-86-03-WD (U.G.) P8603WD 158 7E 13 SENE X
86-26-6 86266 158 7E 26 NWSE X
Well (North Horn Formation) -
86-26-4 86264 158 7E 26 NWSE X



TABLE I
(continued)

SUMMARY OF MONITORING LOCATIONS

Station Location Sampling

Frequency

Station Name Number Twn Rng Sc uart. Reqular 1
Year
Springs

Blackhawk Formation

530 530 15s 7E 11 SWNW X

Castlegate Sandstone

238 238 158 8E 18 SWNW X

494 494 15s 8E 18 NENW X

492 492 158 8E 7 SESW X

Price River Formation

S14-9 S149 158 7E 15 NESESE X

s18-2 s182 158 8E i8 SENWNE X

229 229 1s5s 8E 18 SWNW : X

500 500 158 7E 26 NWNESW X

North Horn Formation

s1i-1 s111 158 7E 11 SESWNE X

232 232 158 7B 13 NENENE X

429 429 158 7E 14 NWSW X

444 444 158 7E 15 NESE X

518 518 158 7E 14 SESENE X

748 Gentry Spring 748 158 7E 14 SESWNE X

749 West Gentry Spring 749 158 7E 14 SWNWSW X

751 Gentry Pasture Sp. 751 1ss 7E 14 SENENE X

753 753 158 7E 13 SENWNE X

971 971 158 7E 12 SWSE X

978 Humble Pond Spring 978 158 7E 13 NENWSE X

85-26-1 85261 158 7E 26- SWSESW X




Frequency
Station Name

Year

Streams

5-1

10-1
34-1
34-2
36-1
ST-1

ST-2

M-8

Mud Water Creek

Sage Brush Canyon

Wwild Cattle Hollow

Gentry Hollow Creek

So. Fk. Corner Cyn.

No. FPk. of Rt. Fk.
Miller Creek

So. Fk. of Rt. Fk.
Miller Creek

No. Fk. of Rt. Fk.
Miller Creek

Station

Number

51IMW
101
341
342
36l
ST1

ST2

M8

TABLE I

(continued)

SUMMARY OF MONITORING LOCATIONS

Location

Twn Rng Sc uart.
14s 8E 29 NENENE
158 8E 10 SWNWSE
158 7E 34 NWSESE
158 7E 34 NWSESE
14s 7E 36 SENESW
158 8E 20 SWSWNE
158 8E 20 SWSWNE
158 8E 18 NESE

Sampling

Reqular

MR K MKMY KM

1
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WATER QUAL

TAELE 2
ITY PARAMETTR LIST

BAG

STGRFACEZ WATERS, SPRINGS, MINE INFLOWS, GROUND WATERS

b
'—A

I P R R I B

Field
Parameter - Units All Annual
Temperature Deg. C b4 X
Conductivity umnhos/cm be p'J
DE DE units b4 %
Laboratorv
Acicdity mg/L as CaCo3 X X
ﬁ' Alkalinity mg/L as CaCo3 x X
- Ccnductivity urhes/cm x X
rE DE units x X
Sclids, dissolved mg/L z b'e -
Scliés, susgpenced mg/L b'q x net for ground
Sar - water
_ Sulphice mg/L as S X b.<
Calcium mc/L X X
Magnesium mg/L X X
Socium mg/L X x
Potassium mc/L ple x
- arbonate mc/L as ECO3 x x
arbonate mg/L as CQO3 b'd b4
Chleorice mg/L X b4
Sulzhate mg/L X b'e
Arsenic, diss. ug/L X
Barium, diss. ug/L xz
Cacmium, diss. ug/L X
Chrcomium, total ug/L x
Lead, total ug/L b'4 x
Mercury, total - ug/L . X
Selenium, total ug/L ple
Corver, total ug/L :
Iron, dissolved ug/L X X
ron, tokal ug/L X
Mangarese, dissolved ug/L b'e X
Mzncanese, total ug/% X
Ziac, total ug/L X x
Aluminum, diss. ug/L X x
Boreon, total ug/L b'4
Mclybdenum, diss. ug/L x p 4
Nickel, total ug/L X
Nitrcgen, nitrate mg/L as N b4 x
Nizrccgen, nitrite mg/L as N X X
Cil & Grease mg/L b3 X
Fhesphrorus, total mg/L as P X
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TABLE 3

LI

NPDES DISCEARGE PQINTS

Parameter

Sclids, dissclved
Sclids, suspended
Solids, settleable
QCil & grease

Iron, total
Manganese, total
Manganese, dissolved

Laboratory

Units

mg/L
mg/L
ml/L
mg/L

ug,/L
ug/L
ug/L

. PAGE 1



TABLE 4 PAGE 1
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
BLACKHAWK FORMATION WELLS AND SPRINGS, 1990

STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR DO
NUMBER TEMP . DEPTH RATE UNIT FIELD FLD FIELD VISBL.
' HH:MM DEG. C FEET DEG C UMHOS/CM NTU 1=y 2=N MG/L

WELLS

85351 06/02/90 12:30 0.0450 CFS 11.0 600.0 7.0

85351 07/06/90 13:15 0.0270 CFS 10.0 620.0 7.3

85351 08/22/90 9:10 0.0270 CFS 10.0 570.0 7.5

85351 09/24/90 11:15 0.0180 CFs 7.0 510.0 8.2

863523 06/02/90 12:20 0.2090 CFs 9.0 610.0 7.4

863523 © 07/06/90 13:15 0.2040 CFS 10.0 600.0 7.4

863523 08722790 9:00 0.2030 CFS 8.0 530.0 8.5

863523 09/24/90 11:00 0.2000 CFS 6.0 520.0 7.4
SPRINGS

530 06/02/20 10:30 0.0070 CFS 6.0 560.0 7.5

530 08/22/90 15:15 0.0020 CFS 1.0 530.0 8.4

530 10/03/90 14:00 0.0050 CFS 6.0 470.0 8.0

WATER LEVEL OF 0.001' = 0, FLOW RATE OF 0.0001 = 0
NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE

CONDUCTIVITY
CONDUCTIVITY

ALKALINITY
ACIDITY
HARDNESS
SOLIDS
SOLIDS

SAR

CATIONS

CALCIUM
CALCIUM .
MAGNESIUM
MAGNESIUM
SODIUM
SODIUM
POTASSIUM
POTASSIUM

ANIONS

BICARBONATE
CARBONATE
CHLORIDE
SULFATE

U = MICRO
WELLS B5-35-1

FIELD
FIELD

LAB

FIELD

LAB

FIELD
TOTAL

AS CACO3
TOTAL
DISSOLVED
SUSPENDED

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

AS HCO3
AS CO3

MEAN

330.
.900
.083

341
<1

TABLE

5

SUMMARY OF WATER QUALITY DATA

BLACKHAWK FORMATION WELLS

. 060
.538
.782 -
.462
.533

.097
. 000

218

. 600
.454
.500
.709
.500
.409
.033
.027

.097
.000

3.
39.

787
804

STD.

OO0 0C=N~NW

DEV.

.701
.914
.524
.387
.33¢9

.333
.000
.610
. 153
.387
.014

.262
.047

.497
.682

. 490
. 445

.553
.000
.938
.698

MAX.

14.
820.
679.

<12.
312,

<1.
379.
374.

381
<1
6.
55

AND 86-35-23 (COMBINED FLOW FROM 86-35-2 & 86-35-3)

200

000

.540
.070

400
000

000
000

. 115

.000
.000
.000
.000
.000
.000
. 000
.800

.000
.000

000

.000

MIN UNITS.
6.000 DEGREES C
255.000 UMHOS/CM
315.000 UMHOS/CM
6.820 PH
6.800 PH
<4.700 MILLIVOLTS
182.000 MG/L
0.000 MG/L
250.000 MG/L
288.000 MG/L
<0.500 MG/L
0.04°
46.000 MG/L
62.000 MG/L
30.000 MG/L
29.000 MG/L
2.000 MG/L
3.000 MG/L
1.000 MG/L
1.000 MG/L
281.000 MG/L
<1.000 MG/L
2.000 MG/L
19.000 MG/L

NO.

41

41
41

PAGE 1

PERIOD
9/85- 9/90
10/86~ 9/90
8/85- 9/87
6/87- 9/920
8/85- 8/87
6/87
8/85- 9/90
8/85- 9/89
4/8B6- 9/90
8/85- 9/90
8/85- 4/86
8/85- 9/90
6/87- 9/90
8/85-10/86
6/87- 9/90
8/85-10/86
6/87- 9/90
8/85-10/86
6/87- 9/90
8/85-10/86
8/85- 9/90
8/85-10/86
8/85- 9/90
8/85- 9/90



PARAMETER

MINOR

FLUORIDE

GASES

SULPHIDE

PRIMARY

ARSENIC
ARSENIC
BARIUM
BARIUM
CADMIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM

SECONDARY

COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

U = MICRO

WELLS 85-35-1 AND 86-35-23 (COMBINED FLOW FROM B6-35-2 &

TOTAL

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
TOTAL-TOTA
TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

MEAN

<0.

<t
<1

<31

<16.
<13.
<126.
<648.
<17.
.902

<23

TABLE

5 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

BLACKHAWK FORMATION WELLS

291

208

.000
.000
55.
<100.
<5.
<5.
<27.
.052
<0.
<2.

5585
000
222
000
500

200
750

250
315
585
780
142

STD.

- N
NOMOOOO®OO

6.
13.
222.
792.
9.
.786

24

DEV.

. 151

.028

.000
.000
.819

. 666
.000
.493
.867
.000
.049

191
017
222
629
873

MAX.

<1
<1

<100.

<5.
<50.
<50.
<0.
<5,

30.
60.
840.
3050.

160.

86-35-3)

.500

.300

.000
.000
.000

000

.000

000
000
(e]a]8}
200
000

000
000

000

.000

000

MIN UNITS.
0.110 WMG/L
<0.200 MG/L
<1.000 UG/L
<1.000 UG/L
40.000 UG/L
<100.000 UG/L
<5.000 UG/L
<5.000 UG/L
<10.000 UG/L
<20.000 UG/L
<0.200 UG/L
<1.000 UG/L
<10.000 UG/L
<5.000 UG/L
<20.000 UG/L
20.000 UG/L
<10.000 UG/L
<10.000 UG/L

NO.

10

PAGE 2

PERIOD
4/86- 8/87
6/87- 9/87
6/87- 8/87
8/85-10/86
6/87- 8/87
8/85-10/86
6/87- 8/87
8/85-10/86
8/85- 8/87
8/85- 9/8B7
8/85- 8/87
8/85- 8/87
8/85~ 8/87
8/85- 9/87
8/85~- 9/90
8/85- 9/90
8/85- 9/90
8/85- 9/90



PARAMETER

TRACE METALS

ALUMINUM
ALUMINUM
BORON
BORON
MOLYBDENUM
MOLYBDENUM
NICKEL

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
NITROGEN
NITROGEN
PHOSPHATE
PHOSPHATE

ORGANICS

U

OILRGREASE

= MICRO

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
TOTAL

AMMIUM-TOT
NITRATE
NITRITE
KJELDAHL
NO3+NO2
TOTAL-TOTA
ORTHO-DISS

MEAN

<50.
<75.
<16.
135.
<50.
<50.
<34.

<0.
<0.
<0.
.074
<0.
.082
<0.

<1,

TABLE

5 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

BLACKHAWK FORMATION WELLS

000
555
666
714
000
000
375

041
050
010
050

010

077

STD.

DEV.

0.000
45.582

5.000
45,039
0.000
0.000
5.478

.023
. 041
.000
.029
.043
.028
.000

O0O0OoCcCOoOO0O0O

0.717

MAX.

<50.
160.
<20,
190.
<50.
<50.

70.

[oNeoRoNoNeoNeRe]

WELLS B85-35-1 AND 86-35-23 (COMBINED FLOW FROM 86-35-2 & B6-35-3)

000

000
000
000
000
000

.090
. 140
.010
.130
. 140
.110
.010

. 100

MIN UNITS.
<50.000 UG/L
<50.000 UG/L
<10.000 UG/L

90.000 UG/L
<50.000 UG/L
<50.000 UG/L
<20.000 UG/L

<0.020 MG/L

<0.010 MG/L
<0.010 MG/L
0.050 MG/L
<0.020 MG/L
0.040 MG/L
<0.010 MG/L
<0.500 MG/L

NO.

DO WO OwW

PAGE 3

PERIOD

9/87
6/87- 8/87
6/87- B/87
8/85-10/86

9/87
6/87- 8/87
8/85- 8/87

6/87- 8/87
8/85- 9/87
6/87
8/85-10/86
6/87- 9/87
8/85-10/86
6/87- 8/87

8/85-10/86



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE
CONDUCTIVITY
PH
ALKALINITY
HARDNESS
SOLIDS

SAR

"CATIONS

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

ANIONS

BICARBONATE
CHLORIDE
SULFATE

SECONDARY

IRON
IRON
MANGANESE
MANGANESE

U = MICRO

WELLS B5-35-1 AND 86-35-23 (COMBINED FLOW FROM B6-35-2 &

FIELD
FIELD
FIELD
TOTAL
TOTAL
DISSOLVED

-

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

AS HCO3

DISSOLVED
TOTAL
DISSOLVED
TOTAL

MEAN

8.
570.
7.
298.
347.
357.
0.

87.
31

363.

<166.
556.
<16.
<20.

TABLE

6

SUMMARY OF WATER QUALITY DATA

1

990

BLACKHAWK FORMATION WELLS

875
000
590
333
833
000
077

166

. 666

.833

833
.000
.333

666
666
666
000

STD.

- N H
NNOObD =

DEV.

.726
.077

157
.807

0.013

[ Nw REEN]

298,
409.
8.
10.

.250
.505
.516
. 408

.409
.894
.092

641
959
164
954

MAX.

11
620.

312.

379.
374.

96.
34.

381

49,

770.
970.
30.
30.

86-35-3)

.000

000

.540

000
000
000

.098

000
000

.000
.000

.000
.000

000

000
000
000
000

MIN UNITS. NO.
6.000 DEGREES C
510.000 UMHOS/CM
7.020 PH
287.000 MG/L
316.000 MG/L
342,000 MG/L
0.067
77.000 MG/L
30.000 MG/L
3.000 MG/L
1.000 MG/L
350.000 MG/L
3.000 MG/L
23.000 MG/L
<20.000 UG/L
40.000 UG/L
<10.000 UG/L
<10.000 UG/L

OO

[0 )Mo 0] [N e o))

(o) R Re) o)l

PAGE 1

PERIOD
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90~ 9/90
6/90- 9/90
6/90~ 9/90
6/90- 9/20
6/90- 9/90
6/80- 8/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE
CONDUCTIVITY
CONDUCTIVITY

ALKALINITY
ACIDITY
HARDNESS
SOLIDS
SOLIDS

SAR

CATIONS

CALCIUM
CALCIUM
MAGNESIUM
MAGNESTUM
SODIUM
SODIUM
POTASSIUM
POTASSIUM

ANIONS

U

BICARBONATE
CARBONATE
CHLORIDE
SULFATE

= MICRO

FI1ELD
FIELD

LAB

FIELD

LAB

FIELD
TOTAL

AS CACO3
TOTAL
DISSOLVED
SUSPENDED

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

AS HCO3
AS CO3

MEAN

503.
560.

<25.
256.

<1
299

306.

69

66.

31

31.

<1

312
<1

D

28

TABLE

SUMMARY OF WATER QUALITY DATA

.643
375

.978
.785

181
.000
.444
400
.000
127

.900
000
.444
100
.000
.900
.000
.900

.363
.500
.945
.000

SPRING 530,

STD.

OCOO0OON—=-0OW

D —=0Db

DEV.

.562
.859

. 349
.403
.000
.270
. 000
077
.340
.000
.014

.118
.000
.589
.687
L4717
.000
.000
.000

.451
. 707

.082

BLACKHAWK FORMATION

MAX .

13.000
920.000
627.000

8.360
8.070
<25.600
273.000
<1.000
337.000
344,000
1.000
0.152

85.000
66.000
33.000
33.000
6.000
5.900
1.000
1.900

333.000
2.000
7.400

40.000

MIN UNITS.
5.500 DEGREES C
230.000 UMHOS/CM
491,000 UMHOS/CM
7.280 PH
7.500 PH
<25.600 MILLIVOLTS
239.000 MG/L
0.000 MG/L
238.000 MG/L
276.000 MG/L
1.000 MG/L
0.105
41,000 MG/L
66.000 MG/L
29.000 MG/L
29,200 MG/L
4.000 MG/L
5.900 MG/L
<1.000 MG/L
1.900 MG/L
292.000 MG/L
<1.000 MG/L
3.000 MG/L
21.000 WMG/L

NO.

16
16

M

1"

PERIOD

10/86-10/90
10/86-10/90
10/86- 9/87
5/B7-10/90
10/86- 8/87
5/87
10/86-10/90
10/86-~ 9/89
8/87-10/90
10/86-10/90
10/86
10/86-10/90

8/87-10/90
10/86
8/87-10/90
10/86~ 6/88
8/87-10/90
10/86
8/87-10/90
10/86

10/86-10/90
10/86- 6/90
10/86-10/90
10/86-10/90



PARAMETER

MINOR

FLUORIDE

GASES

SULPHIDE

PRIMARY

ARSENIC
ARSENIC
BARIUM
BARIUM
CADMIUM
CADMIUM
CHROMIUM
CHROMIUM
LEAD
MERCURY
MERCURY
SELENIUM
SELENIUM

U = MICRO

TOTAL

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
TOTAL-DISS
TOTAL-TOTA
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

MEAN

<0.

<1
<1

SUMMARY OF

.175

184

.000
.000
60.
<100.
<5.
<5,
<10.
<30.
<25.
<0.
<0.
.000
<3.

000

000
000

000
000
133
200

000

SPRING 530,

STD.

w

- N
NOOONDOOOOUNOO

TABLE

7 (CONTINUED)

WATER QUALITY DATA

BLACKHAWK FORMATION

DEV.

.095

.101

.000
.000
.590
.000
.000

.000
.284
. 247
.057
.000
.000
.828

MAX.

<1
<1

<0

.300

.300

.000
.000
110.
<100.
<5.
<5,
<10.
<50.
<50.
<0.
.200
.000
<5.

000
000
000
000
000
000
000
200

000

MIN UNITS. NO.
0.100 MG/L
0.020 MG/L

<1.000 UG/L

<1.000 UG/L

30.000 UG/L

<100.000 UG/L
<5.000 UG/L
<5.000 UG/L
<10.000 ULG/L
<10.000 UG/L
<20.000 UG/L
<0.100 UG/L
<0.200 UG/L
1.000 UG/L
1.000 UG/L

NWNWRANW-= D =~

PAGE 2

PERIOD
8/87- 9/88
8/87- 9/88
8/87- 9/88

10/86
8/87- ©/88

10/86
8/87- 9/88

10/86
6/88- 9/88

10/86- 8/87
10/86- ©/88

6/88- 9/88
10/86- 8/87
6/88- 2/88

10/86- 8/87



PARAMETER

SECONDARY

COPPER
COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

TRACE METALS

ALUMINUM
ALUMINUM
BORON
BORON

MOLYBDENUM
MOLYBDENUM

NICKEL
NICKEL

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
NITROGEN
NITROGEN
PHOSPHATE
PHOSPHATE
PHOSPHATE

U = MICRO

DISSOLVED
TOTAL
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

AMMIUM-TOT

AMMIA-FREE .

NITRATE
KJELDAHL
NO3+NO2
TOTAL-DISS
TOTAL-TOTA
ORTHO-DISS

MEAN

<10,
<20.
<13.
<22.
<129.
<10.

<11

<50.
<50.
<45,
100.
<50.
<50.
<20.
<30.

SUMMARY OF

SPRING 530,

STD.

000
000
166
727
080 1
000
.818

000
000
000
000
000
000
000
000

.022

.213
.10
.436
.010
.090
.013

TABLE

7 (CONTINUED)

WATER QUALITY DATA

BLACKHAWK FORMATION

DEV.

31
POOCOCOOOO

POWONOO

[oBeoNeRoloNoeReNo]

. 000
.000
.756

.926
.000
.030

. 000
.000
.000
.000
.000

.000
. 142

.005
.000
.590
.000

.000
.000
.005

MAX.

10.
.000

29.
<50.
660.
<10.

30.

<50.
<50.
120.
100.
<50.
<50.
<20.
<40,

A A
CO0—-0—-00

000

000
000
000
000

000
000
000
000
000
000
000
000

.030
.001
.670

.670
.010
.090
.020

MIN UNITS.
<10.000 UG/L
<20.000 UG/L
<10.000 UG/L
<20.000 UG/L
<20.000 UG/L
<10.000 UG/L
<10.000 UG/L
<50.000 UG/L
<50.000 UG/L
<20.000 UG/L
100.000 UG/L
<50.000 UG/L
<50.000 UG/L
<20.000 UG/L
<20.000 UG/L
<0.020 MG/L

<0.001 MG/L

0.080 MG/L
0.110 MG/L
1.120 MG/L
<0.010 MG/L
0.090 WMG/L
<0.010 WMG/L

NO.

- W= —=ONW

4
1
4
1
4
1
3
2

W= =N —=0WhH

PAGE 3

PERIOD

6/88- 9/88
10/86- B/87
10/86- 9/88
10/86-10/90
10/86-10/90
10/86-10/90
10/86-10/90

9/87- 9/88
8/87
8/87- 9/88
10/86
9/87- ©/88
8/87
6/88- 9/88

10/86- 8/87

8/87- 9/88
6/88- ©9/88
10/86- 9/88
10/86
8/87- 9/88
7/88
10/86
8/87- 9/88



PARAMETER

ORGANICS

U

OIL&GREASE

MICRO

SUMMARY OF

SPRING 530,

MEAN

<0.500

STD.

TABLE 7 (CONTINUED)
WATER QUALITY DATA

BLACKHAWK FORMATION

DEV. MAX.

0.000 <0.500

MIN.

UNITS,

<0.500

MG/L

NO.

1

PAGH

PERIOD

10/86

4



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE

CONDUCTIVITY

PH
ALKALINITY
HARDNESS
SOLIDS

SAR

CATIONS

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

ANIONS

BICARBONATE
CARBONATE
CHLORIDE
SULFATE

SECONDARY

u

IRON
IRON
MANGANESE
MANGANESE

= MICRO

FIELD
FIELD
FIELD
TOTAL
TOTAL
DISSOLVED

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

AS HCO3
AS CO3

DISSOLVED
TOTAL
DISSOLVED
TOTAL

MEAN

520.

271

312,

331

©76.
29.

<1

329

32.

<20

365.
<10.

<20

TABLE

8

SUMMARY OF WATER QUALITY DATA

BLACKHAWK FORMATION

1990

SPRING 530,
STD. DEV.

.666 2.886
000 45.825
. 940 0.425
.500 2121
000 19.798
.000° 18.384
. 123 0.004
500 9.192
500 0.707
.000 0.000
.000 0.000
.000 5.656
.000 0.000
.000 0.000
000 9.899
.000 0.000
000 417.193
000 0.000
.000 14.142

MAX .

11.000
560.000
8.360
273.000
326.000
344.000
0.126

83.000
30.000

5.000
<1.000

333.000
2.000
4.000

39.000

<20.000
660.000
<10.000

30.000

MIN UNITS.
6.000 DEGREES C
470.000 ° UMHOS/CM
7.510 PH
270.000 MG/L
298.000 MG/L
318.000 MG/L
0.120
70.000 MG/L
29.000 MG/L
5.000 MG/L
<1.000 MG/L
325.000 MG/L
2.000 MG/L
4.000 MG/L
25.000 MG/L
<20.000 UG/L
70.000 UG/L
<10.000 UG/L
<10.000 UG/L

NNNNWWW

NN =N NNNN

NNNN

PAGE

PERIOD

6/90-10/90
6/90-10/90
6/90-10/90
6/80-10/90
6/90-10/90
6/90-10/80
6/90-10/90

6/90-10/20
6/90-10/90
6/90-10/20
6/90-10/90

6/90-10/90
6/90

6/90-10/90

6/90-10/920

6/90-10/90
6/90-10/90
6/90-10/90
6/90-10/90



PAGE 1

TABLE 9
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
CASTLEGATE SANDSTONE SPRINGS, 1990
STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR Do
NUMBER TEMP. DEPTH RATE UNIT FIELD FLD FIELD VISBL.
HH:MM DEG. C FEET DEG C UMHOS/CM NTU t=¥ 2=N MG/L
238 05/30/90 15:15 0.0270 CFS 6.0 400.0 7.2
238 07/06/20 14:30 0.0080 CFS 7.0 420.0 7.6
238 08/22/90 14:00 0.0070 CFS 7.0 370.0 8.6
- 238 09/24/90 9:30 0.0110 CFS 7.0 340.0 7.6
492 06/04/90 10:10 0.0030 CFs 4.0 390.0 7.5
492 07/07/90 7:55 0.0040 CFS 5.0 440.0 8.0
492 08/30/90 11:00 0.0030 CFSs 5.0 450.0 8.0
492 09/18/90 9:15 0.0020 CFS 5.0 370.0 8.3
494 06/04/90 10:30 0.0030 CFS 11.0 450.0 7.7
494 09/18/90 10:00 0.0020 CFS 6.0 450.0 8.3

WATER LEVEL OF 0.001 = 0, FLOW RATE OF 0.000t = O
NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE FIELD
CONDUCTIVITY FIELD
PH FIELD
ALKALINITY TOTAL
ACIDITY AS CACO3
HARDNESS TOTAL
SOLIDS DISSOLVED
SAR

CATIONS
CALCIUM DISSOLVED
MAGNESIUM DISSOLVED
MAGNESIUM TOTAL
SODIUM DISSOLVED
POTASSIUM DISSOLVED

ANIONS
BICARBONATE AS HCO3
CARBONATE AS CO3
CHLORIDE
SULFATE

MINOR
FLUORIDE

U = MICRO

SPRINGS 238,

492 AND 494

MEAN

361

179.

206.
222.

57.

13.

<1

220

<2,

18

<0.

TABLE

10

SUMMARY OF WATER QUALITY DATA

CASTLEGATE

STD.

. 206
.033

600
. 000
444
300
.070

200

500
.350
.050

. 100
.000 .
050
.100

121

SANDSTONE SPRINGS

DEV.

OOoOObbO

.721
.985
.402
. 051
.000
.376
. 263
.027

.023
.783
.707

. 223

.928
. 000
. 050
.404

.042

MAX.

16.
525.

227.

270.
270.

77
25.
14.

277.

41

000
00o

.720

000

000
000

. 120

.000

000
000

.000
. 000

000

.000
.000
.000

.200

MIN UNITS.
4.000 DEGREES C
180.000 UMHOS/CM
7.180 PH
124.000 MG/L
0.000 MG/L
142.000 MG/L
190.000 MG/L
0.028
42.000 MG/L
9.000  MG/L
13.000 MG/L
1.000 MG/L
<1.000 MG/L
151.000 MG/L
2.000 MG/L
<1.000 MG/L
2.000 MG/L
<0.100 MG/L

NO.

30
30
30
20

18

20
20

20
18

20
20

20

20
20

14

PAGE 1

PERIOD
10/87- 9/90
10/87- 9/90
10/87- 9/90
10/87- 9/90

5/90
10/87- 9/290
10/87- 9/90

10/87- 9/90

10/87- 9/90
10/87- ©/90
6/88

10/87- 9/90
10/87- 9/90

10/87- 9/90
9/89- 7/90
10/87~ 9/90
10/87- 9/90
6/88- 9/90



PARAMETER

GASES

SULPHIDE

PRIMARY

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM

SECONDARY

COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

TRACE METALS

ALUMINUM
BORON
MOLYBDENUM
NICKEL

U = MICRO
SPRINGS 238,

TOTAL

DISSOLVED
DISSOLVED
DISSOLVED
TOTAL-DISS
TOTAL
DISSOLVED
DISSOQVED

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

492 AND 494

MEAN

<0.

<1
67

<10.
<21,
<0.
<1

<10,
<16.
<35.
<343.
<10.
<12.

<50.
<20.
<50.
<20.

TABLE
SUMMARY OF
CASTLEGATE

STD. DEV.

118 0.169
.000 0.000
.857 73.920
.928 1.899
000 0.000
875 7.500
100 0.000
.071 0.267
000 0.000
250 9.574
500 45.128
000 373.871
000 0.000
500 5.501
625 2.500
714 2.672
000 0.000
000 0.000

MAX .,

<1
260.
<10.
<10.
<50.

10.
40.
220.
1360.
10.
30.

60.

<50.
20.

10 (CONTINUED)

WATER QUALITY DATA

SANDSTONE SPRINGS

.500

.000

000
000
000
000

.000

000
000
000
000
000
000

000

.000

000
000

MIN UNITS.
<0.010 MG/L
<1.000 UG/L
10.000 UG/L
<5.000 UG/L
<10.000 UG/L
20.000 UG/L
<0.100 UG/L
<1.000 UG/L
<10.000 UG/L
<10.000 UG/L
<20.000 UG/L
<20.000 " UG/L
<10.000 UG/L
<10.000 UG/L
<50.000 UG/L
<20.000 UG/L
<50.000 UG/L
<20.000 UG/L

NO.

186

14
16
20

14
20

PAGE 2
PERIOD
10/87- 9/90
6/88- 9/90
6/88- 9/90
6/88- 9/90
6/88- 9/90
10/87- ©/90
6/88- 9/90
6/88~ 9/90
6/88- 9/90
10/87- 9/90
10/87- 9/90
10/87~ 9/90
10/87~ 9/90
10/87~ 9/90
10/87- 9/90
6/88- 9/90
10/87- 9/90
6/88- 9/90



PAGE 1

TABLE M1
SUMMARY OF WATER QUALITY DATA

1990
CASTLEGATE SANDSTONE SPRINGS

PARAMETER MEAN STD. DEV. MAX. MIN. UNITS. NO. PERIOD

PHYSICAL PROPERTIES

TEMPERATURE FIELD 6.300 1.946 11.000 4.000 DEGREES C 10 5/90- 9/90
CONDUCTIVITY FIELD 408.000 39.944 450.000 340.000 UMHOS/CM 10 5/90- 9/90
PH FIELD 7.867 0.435% 8.580 7.180 PH 10 5/90- 9/90
ALKALINITY TOTAL 181.833 11.016 190.000 161.000 MG/L 6 5/90- 9/90
ACIDITY AS CACO3 0.000 0.000 0.000 0.000 MG/L 1 5/90
HARDNESS TOTAL 203.000 14.899 226.000 183.000 MG/L 6 6/90- 9/90
SOLIDS DISSOLVED 219.666 13.231 236.000 200.000 MG/L 6 65/980- 9/90
SAR 0.071 0.030 0.120 0.029 6 5/90- 9/90
CATIONS
CALCIUM B DISSOLVED 57.666 8.547 69.000 47.000 MG/L 6 5/90~- 9/90
MAGNESIUM DISSOLVED 14,333 3.265 19.000 10.000 MG/L 6 5/90- 9/90
SODIUM DISSOLVED 2.333 1.032 4.000 1.000 MG/L 6 5/90- 9/90
POTASSIUM DISSOLVED <1.000 0.000 1.000 <1,000 MG/L 6 5/90- 9/90
ANIONS
BICARBONATE AS HCO3 225.833 11.923 240.000 205.000 MG/L 6 5/90- 9/90
CARBONATE AS CO3 5.000 1.414 6.000 4.000 MG/L 2 5/90- 7/90
CHLORIDE 2.166 0.752 3.000 1.000 MG/L 6 5/90- 9/90
SULFATE 19.500 15.706 35.000 2.000 MG/t 6 65/90- 9/90
MINOR
FLUORIDE <0.150 0.070 0.200 <0.100 MG/L 2 6/90- 9/90
U = MICRO

SPRINGS 23B, 492 AND 494



PARAMETER

GASES

SULPHIDE

PRIMARY

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM

SECONDARY

COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

TRACE METALS

ALUMINUM
BORON

MOLYBDENUM

NICKEL

U = MICRO

SPRINGS 238,

TOTAL

DISSOLVED
DISSOLVED
DISSOLVED
TOTAL-DISS
TOTAL
DISSOLVED
DISSOLVED

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

492 AND 494

MEAN

<0.

<

20.
<10.
<10.
<35.

<0.

<1

<10.

15.
<30.
205.
<10.

<11

<50.
<25,
<50.
<20.

TABLE

I

(CONTINUED)

SUMMARY OF WATER QUALITY DATA

1990

CASTLEGATE SANDSTONE SPRINGS

010

.000
000
000
000

100
.000

000
000
000
000
000
.666

000
000
000
000

STD.

COoO—-0000

20.
190.

ooNo

DEV.

.000

.000
.000
. 000
.000
.213
.000
.000

.000
.071
000
236
.000
.082

.000
.07
. 000
.000

MAX.

<0.010

<1.000
20.000
<10.000
<10.000
<50.000
<0.100
<1.000

<10.000
20.000
70.000
580.000
10.000
20.000

<50.000

30.000
<50.000
<20.000

MIN UNITS. NO.
<0.010 MG/L
<1.000 UG/L
20.000 UG/L
<10.000 UG/L
<10.000 UG/L
<20.000 UG/L
<0.100 UG/L
<1.000 UG/L
<10.000 UG/L
10.000 UG/L
<20.000 UG/L
70.000 UG/L
<10.000 UG/L
<10.000 UG/L
<50.000 UG/L
<20.000 UG/L
<50.000 UG/L
<20.000 UG/L

NNNNNNN

DO ONN

NNNN

PAGE

PERI

6/90~

6/90-
6/90-
5/90-
5/90-
5/90-
5/90-

6/90-
6/90-
6/90-
6/90-

2

oD

9/90

9/90
9/90
9/90
9/90
9/90
9/90
9/90

9/90
9/90
9/90
9/90
9/90
9/90

9/90
9/90
9/90
9/90



PARAMETER

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
NITROGEN
PHOSPHATE

U = MICRO
SPRINGS 238,

AMMIUM-TOT
AMMIA-FREE
NITRATE
NO3+NO2
ORTHO-DISS

492 AND 494

MEAN

ONNOO

TABLE

1M

(CONTINUED)

SUMMARY OF WATER QUALITY DATA

1990

CASTLEGATE SANDSTONE SPRINGS

.060
.001
.530

.015

STD.

DEV.

[ JeReRoNe)

. 000
. 000
. 113

.010

MAX.

. 060
.001
.610
.800
.023

oNNOO

MIN, UNITS. NO.
0.060 MG/L
<0.001 MG/L
2.450 MG/L
2.440 MG/L
0.008 MG/L

NNNNN

PAGE

3

PERIOD
6/90~ 9/90
6/90- 9/90
6/90- 9/90
6/90- 9/90
6/80- 9/90



TABLE 12 PAGE 1
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
PRICE RIVER FORMATION SPRINGS, 1990

STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR DO

NUMBER TEMP. DEPTH RATE UNIT FIELD FLD FIELD VISBL.
HH:MM DEG. C FEET DEG C UMHOS/CM NTU 1=Y 2=N  MG/L

S149 05/30/90 14:45 0.0760 CFS 7.0 410.0 7.0

5149 07/07/90 9:40 0.0130 CFs 7.0 500.0 7.

S149 08/22/90 10:40 0.0030 CFS 6.0 480.0 8.4

S149 09/24/90 10:15 0.0100 CFS 5.0 440.0 8.3

si182 06/04/90 9:45 0.0050 CFS 6.0 340.0 7.4

s182 07/02/90 8:05 ) 0.0030 CFsS 10.0 400.0 7.6

sSi182 08/30/90 9:30 0.0010 CFS 12.0 370.0 7.4

s182 10/03/20 11:10 0.0010 CFsS 9.0 310.0 7.1

229 05/30/90 15:10 0.000t CFS

229 07/06/90 14:40 0.0001 CFsS

229 08/22/90 10:55 0.0001 CFS

229 09/24/90 9:20 0.000t CFs

500 06/04/90 9:00 0.000% CFs

500 07/06/90 8:30 0.0001 CFS

500 08/30/90 13:30 0.000t CFs

500 09/24/90 8:00 0.0001 CFS

WATER LEVEL OF 0.001 = 0, FLOW RATE OF 0.0001 = O
NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE

CONDUCTIVITY
CONDUCTIVITY

ALKALINITY
ACIDITY
HARDNESS
SOLIDS
SOLIDS
SOLIDS

SAR

CATIONS

CALCIUM
CALCIUM
MAGNESTIUM
MAGNESIUM
SODIUM
SODIuUM
POTASSIUM
POTASSIUM

U = MICRO
SPRINGS S149,

s182,

FIELD
FIELD

LAB

FIELD

LAB

FIELD
TOTAL

AS CACO3
TOTAL
DISSOLVED
SUSPENDED
SETTLEABLE

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

229 AND 500

MEAN

181

60.
59.
15,
12.
.838
.031
.032
.948

<1

TABLE

SUMMARY OF WATER QUALITY DATA

PRICE RIVER FORMATION SPRINGS

.326
377.
387.
. 645
.471
<22.
.766
<3.
214,
222.
<5.
<0.
. 103

250
545

450

894
384
941
867
200

290
009
275
727

STD.

108.

13.
.932
. 643
.015
. 185
.926
179
.810

NO—=--20bO

DEV.

976

MAX.

17.
690.
535.
.980
. 180
<57.
264 .

18.
320.
294.

29.

<0.
.336

95.
80.
23.
26.
.000
10.
.000
.600

000
000
000

700
000
000

000
000

000
000
000
400

800

MIN. UNITS.
3.500 DEGREES C
195.000 UMHOS/CM
195.000 UMHOS/CM
6.440 PH
6.500 PH
<3.000 MILLIVOLTS
114.000 MG/L
0.000 MG/L
132.000 MG/L
147.000 MG/L
<0.050 MG/L
<0.200 ML/L
0.029
34.000 MG/L
40.000 MG/L
6.000 MG/L
5.280 MG/L
1.000 MG/L
1.65600 MG/L
<1.000 MG/L
0.300 MG/L

NO.

65
52
33
51

50
30
26
51
14

53

I'AGE 1

PERIOD

9/79-10/90
9/86-10/90
9/79- 9/87
6/86-10/90
9/79- 8/87
5/87
9/80-10/90
9/80- 9/89
7/87-10/90
9/80-10/90
9/80-10/86
6/88
9/80-10/90

5/87-10/90
9/80-10/86
5/87-10/90
9/80- 6/88
5/87-10/90
9/80-10/86
5/87-10/90
9/80-10/86



PARAMETER

ANIONS

BICARBONATE
CARBONATE
CHLORIDE
SULFATE

AS HCO3
AS CO3

MINOR

FLUORIDE

GASES

SULPHIDE TOTAL

U = MICRO

SPRINGS S149, S182, 229 AND 500

MEAN

222.
<1
<3.

<20.

<0.

<0.

TABLE

13 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

PRICE RIVER FORMATION SPRINGS

066

.000

015
132

255

2186

STD.

DEV.

.949
.000

.022

. 1683

.075

MAX.

306.000
<1.000

91.000

0.500

0.300

MIN. UNITS.
139.000 MG/L
<1.000 MG/L
0.650 MG/L
<2.000 MG/L
<0.100 MG/L
0.020 MG/L

PAGE 2

NO . PERIOD

53 9/80-10/90
6 10/83-10/86
53 9/80-10/90
53 9/80-10/90

15 9/80-

6/89

13 7/87- 9/88



PARAMETER

PRIMARY

ARSENIC
ARSENIC
BARIUM
BARIUM
CADMIUM
CADMIUM
CHROMIUM
CHROMIUM
LEAD
MERCURY
MERCURY
SELENIUM
SELENIUM
SILVER

SECONDARY

COPPER
COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

U = MICRO

SPRINGS S149,

siez,

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
TOTAL-DISS
TOTAL-TOTA
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
TOTAL

DISSOLVED
TOTAL
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

229 AND 500

MEAN

<1
<1
56.
<92,
<5.
<10.
<10.
<24,
<28.
<0.
<0.
<1

<1

<10.
<15,
<11,
<35.
<161,
<9.
<12.

TABLE

13 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

PRICE RIVER FORMATION SPRINGS

STD.

.000
.000

428

214
000
000
437
000
120
200

.000
. 268
.000

000
000
625
641
811
454
811

20

C~-~000OW

26
295

DEV.

.000
.000
26.
18.
.578
15.
.000
.568
717
.044
.000
.000
.927
.000

196
898

066

.000
.302
10.
.814
.488
. 180
12.

545

473

MAX.

<1
<1

<1

<1

10.
30.
60.
140.
1490.
<10.
B80.

.000
.000

110.
<100.
.000

44,
<10.
<50.
<50.

<D.

<0.
.000
<5,
.000

000
000

000
000
000
000
200
200

000

000
000
000
000
000
000
000

MIN. UNITS.
<1.000 UG/L
<1.000 UG/L
20.000 UG/L
50.000 UG/L
<5.000 UG/L
<1.000 UG/L
<10.000 UG/L
<1.000 UG/L
12.000 UG/L
<0.100 UG/L
<0.200 UG/L
<1.000 UG/L
<0.300 UG/L
<1.000 UG/L
<10.000 UG/L
10.000 UG/L
<5.000 UG/L
10.000 UG/L
<20.000 UG/L
<1.000 UG/L
<1.000 UG/L

NO.

15

14

14

16

24

16

16

16

‘24

53
53
33
53

PAGE 3

PERIOD
5/87- 6/89
9/80-10/86
5/87- 6/89
9/80-10/86
5/87- 6/89
9/80-10/86
6/88- 6/89
9/80- 8/8B7
9/80- 6/89
6/88~ 6/89
8/80- 8/87
6/88- 6/8B9
9/80- 8/87

9/80
6/88- 6/89
9/80- 8/87
9/80- 6/89
2/80-10/90
9/80-10/90
12/80-10/90
9/80-10/90



TALE 13 (CONTIMUED}
SUMMARY {OF WATER QUALITY DATA

PRICE RIVER FORMATION SPRINGS

PARAMETER MEAN STD. DEV. MAX MIN. UNITS. NO. PERIOD

TRACE METALS

ALUMINUM DISSOLVED <50.000 0.000 <50.000 <50.000 UG/L 8 9/B7- €/89
ALUMINUM TOTAL <265.555 370.712 1150.000 <50.000 UG/L 9 5/87- 8/B7
BORON DISSOLVED <26.428 13.926 70.000 <20.000 UG/L 14 5/B7- 6/B9
BORON TOTAL 116.000 66,272 230.000 12.000 UG/L 7 9/B0-10/B6
MOLYBDENUM DISSOLVED <50.000 0.000 <50.000 <50.000 UG/L 8 ©/B7- 6/B9
MOLYBDENUM TOTAL <50.000 0.000 <50.000 <50.000 UG/L 9 65/87- 8/87
NICKEL DISSOLVED <20.000 0.000C 20.000 <20.000 UG/L 5 &/8B- 6/B9
NICKEL TOTAL <30.000 10.000 40.000 <20.000 UG/L t6 10/83- 8/87
NUTRIENTS
NITROGEN AMMIUM-TOT <0.028 c.018 0.0BC <0.020 MG/L 14 5/87- 6/89
NITROGEN AMMIA-FREE <0.001 0.0c0 0.001 <0.0C1 MG/L 5 6/88- 6/89
NITROGEN NITRATE <1.295 0.784 2.510 <0.010 MG/L 25 9/B0- 6/89
NITROGEN KJELDAHL <D.162 0.224 0.500 <0.050 MG/L 4 9/85-10/86
NITROGEN NO3+ND2 1.621 0.567 2.500 C.7B0 MG/L 18 5/B7- 6/B¢9
PHOSPHATE TOTAL-DISS <Q.115 0.148B 0.220 <0.010 MG/L 2 6/88
PHOSPHATE TOTAL-TOTA g.ca1 0.038 0.150 0.020 MG/L 9 9/B0-10/B6
PHOSPHATE ORTHO-TOTA 0.080 0.000 0.060 0.060 MG/L 1 a/80
PHOSPHATE ORTHO-DISS <0.008 g.con 0.010 D.005 MG/L 13 5/87- 6/B9
ORGANICS
OIL&GREASE <0.566 0.239 1.200 0.400 MG/L 9 9/80-10/86
PHEMNCL <2.333 2.309 5.000 <1.000 UG/L 3 9/80-10/80
U = MICRO-

SPRINGS 5149, S1BZ, 229 AND 500



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE
CONDUCTIVITY
PH
ALKALINITY
HARDNESS
SOLIDS

SAR

CATIONS

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

ANIONS

BICARBONATE
CHLORIDE
SULFATE

SECONDARY

U

IRON
IRON
MANGANESE
MANGANESE

= MICRO

SPRINGS 5149,

FIELD
FIELD
FIELD
TOTAL
TOTAL
DISSOLVED

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

AS HCO3

DISSOLVED
TOTAL
DISSOLVED
TOTAL

229 AND 500

MEAN

7.
406.

156.
185.
210.

TABLE

14

SUMMARY OF WATER QUALITY DATA

1990

PRICE RIVER FORMATION SPRINGS

750
250

000
000

. 128

.333
.333

4.000

190.

26.

<23.

<10.
<10.

.000

333

000

333

.666

000
000

STD.

DEV.

12.

12.

46.

[aRe R )]

.375
.886

. 148
.083
. 243
. 006

.507
. 154

.000

220
.B577
529

.773
188
.000
.000

MAX.

12.
500.

165:
202.
226.

201

39.

30.
130.
<10.
<10.

000
000

000
000
000

. 135

.000
.000
. 000
.000

.000
.000

000

000
0oo
000
000

MIN UNITS.
5.000 DEGREES C
310.000 UMHOS/CM
6.990 PH
145.000 MG/L
166.000 MG/L
192.000 MG/L
0.123
50.000 MG/L
10.000 MG/L
4.000 MG/L
<1.000 MG/L
177.000 MG/L
3.000 MG/L
14,000 MG/L
<20.000 UG/L
50.000 UG/L
<10.000 UG/L
<10.000 UG/L

WWWwWwowommd

www WWwww

wWwwww

PAGE 1

PERIOD

5/90-10/90
5/90-10/90
5/90-10/90
6/90-10/920
6/90-10/90
6/90-10/90
6/90-10/90

6/90-10/90
6/90-10/90
6/90-10/90
6/90-10/90

6/90-10/90
6/90-10/90
6/90-10/90

6/20-10/90
6/90-10/90
6/90-10/90
6/90-10/90



PAGE 1

TABLE 15
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
NORTH HORN FORMATION SPRINGS, 1990
STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR Do
NUMBER TEMP., DEPTH RATE UNIT FIELD FLD FIELD VISBL.
HH:MM DEG. C FEET DEG C UMHOS/CM NTU 1=¥ 2=N  MG/L
S111 06/02/90 10:30 0.0070 CFsS 6.0 350.0 7.4
S111 07/02/90 12:00 0.0010 CFS 14.0 380.0 7.5
S11 08/22/80 14:45 0.0010 CFS 14.0 300.0 7.4
S 09/24/80 14:45 0.0010 CFS 9.0 320.0 7.4
232 05/30/90 15:45 0.0080 CFS 6.0 280.0 7.6
232 07/06/90 15:00 0.0010 CFS 8.0 350.0 7.9
232 08/22/90 14:00 0.0010 CFS 14.0 310.0 7.8
232 09/24/90 9:40 0.0001 CFS
429 05/30/90 14:15 0.0050 CFS 5.0 360.0 7.6
429 07/07/90 9:00 0.0001 CFS
429 08/22/90 10:20 0.0001 CFS
429 09/24/90 9:45 0.0001 CFS
444 05/30/20 14:35 0.0170 CFS 6.0 420.0 8.2
444 07/07/90 9:30 0.0130 CFS 7.0 490.0 8.4
444 08/22/90 10:30 0.0100 CFS 6.0 420.0 8.4
444 09/24/80 10:00 0.0090 CFsS 5.0 420.0 8.4
518 05/30/80 10:30 0.0330 CFs 4.0 430.0 7.0
518 07/02/90 10:20 0.0080 CFs 7.0 510.0 7.9
518 08/30/90 10:30 0.0010 CFs 8.0 460.0 7.7
518 10/03/90 12:30 0.0020 CFs 5.0 450.0 7.1
748 05/30/90 10:10 0.0130 CFs 4.0 400.0 7.8
748 07/02/90 10:00 0.0040 CFS 9.0 450.0 7.8
748 08/30/90 10:15 0.0030 CFs 9.0 410.0 8.4
748 10/03/90 12:15 0.0020 CFS 6.0 380.0 8.3

WATER LEVEL OF 0.001 = 0, FLOW RATE OF 0.0001 = O
NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



TABLE 15 (CONTINUED) PAGE 2
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
NORTH HORN FORMATION SPRINGS, 1990

STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR DO

NUMBER TEMP. DEPTH RATE UNIT FIELD FLD FIELD VISBL.
HH:MM DEG. C FEET DEG C UMHOS/CM NTU 1=¥ 2=N MG/L

749 05/30/90 14:30 0.0130 CFS 4.0 440.0 7.5

749 07/07/90 9:15 0.0050 CFS 6.0 510.0 7.5

749 08/22/90 10:15 0.0010 CFS 5.0 450.0 7.7

749 09/24/90 9:50 0.0020 CFS 6.0 420.0 8.3

751 05/30/90 9:50 0.0080 CFS 4.0 530.0 7.2

751 . 07/02/90 9:35 0.0060 CFS 8.0 430.0 8.0

751 08/30/90 10:30 0.0010 CFsS 9.0 470.0 7.6

751 10/03/90 12:00 0.0010 CFS 6.0 370.0 7.9

753 05/30/90 8:85 0.0010 CFS 2.0 370.0 7.9

753 07/02/90 8:40 0.0010 CFS 8.0 440.0 8.0

753 08/30/90 10:00 0.0001 CFS

753 09/24/90 8:30 0.0001 CFS

271 05/30/90 16:15 0.0010 CFsS 4.0 170.0 7.2

971 ., 07/07/90 8:00 0.0001 CFS

971 08/22/90 10:50 0.0001 CFsS

971 09/24/90 9:00 0.0001 CFS

o78 05/30/90 9:20 0.0450 CFS 5.0 430.0 7.9

o078 07/02/90 9:00 0.0200 CFs 6.0 460.0 7.8

078 08/30/90 13:00 0.0060 CFS 6.0 480.0 7.5

978 10/03/90 11:35 0.0030 CFs 4.0 380.0 7.1

85261 05/30/90 15:00 0.0270 CFs 7.0 430.0 7.5

85261 07/06/90 13:50 0.0220 CFS 7.0 440.0 7.5

85261 08/22/90 9:45 0.0150 CFS 5.0 430.0 8.3

85261 09/24/90 11:00 0.0170 CFS 5.0 420.0 8.3

WATER LEVEL OF 0.001 = 0, FLOW RATE OF 0.0001 = O
NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE
CONDUCTIVIT
CONDUCTIVIT

ALKALINITY
ACIDITY
HARDNESS
SOLIDS
SOLIDS
SOLIDS

SAR

CATIONS

CALCIUM
CALCIUM
MAGNESIUM
MAGNESIUM
SODIUM
SODIUM
POTASSIUM
POTASSIUM

U = MICRO
SPRINGS 232,

Y
Y

429,

FIELD
FIELD

LAB

FIELD

LAB

FIELD
TOTAL

AS CACO3
TOTAL
DISSOLVED
SUSPENDED
SETTLEABLE

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

444, 518, 748,

MEAN

398.
396.

<53.
215.
<2.
236.
232.
<4,
<D.
<0.

67.
58.
16.
18.
<2,

<1

749,

TABLE

SUMMARY OF WATER QUALITY DATA

NORTH HORN FORMATION SPRINGS

.599
743
000
.700
.522
337
626
296
550
178

200
076

739
400
887
141
405
.099
.072
.108

751,

648 |

STD.

o971,

DEV.

= ON=S0U =N

978,

.593
.370
. 244

377
1239

.219
.552
.585
.566
.000
.061

.890
.252
.204
.676
.320
.888
.601
.303

MAX.

18.
708.
608.

158.
277.

305.
298.

<0.

93.
92.
29
33.
9.
14.
6.
6.

AND 85-26-1

0co
0oo
000

.800
.170

600
000

.000

000
000

.000

200

.432

000
000

.000

120
000
000
000
800

MIN UNITS.
2.000 DEGREES C
170.000 UMHOS/CM
210.000 UMHOS/CM
5.380 PH
6.900 PH
<9.900 MILLIVOLTS
110.000 MG/L
0.000 MG/L
102.000 MG/L
124.000 MG/L
<0.050 MG/L
<0.200 ML/L
0.025
36.000 MG/L
28.000 MG/L
3.000 MG/L
7.680 MG/L
<1.000 MG/L
1.000 MG/L
<1.000 MG/L
0.370 MG/L

NO.

69
39
62
46
69
39
69
39

PAGE 1

PERIOD

9/79-10/920
9/86-10/920
9/79- 9/87
6/86-10/90
9/79- 8/87
5/87
12/80-10/90
12/80- 5/90
7/87-10/90
9/79-10/90
9/80- 6/88
6/88
2/79-10/90

5/87-10/90
9/79-10/86
5/87-10/90
9/79- 6/88
5/87-10/90
9/79-10/86
5/87-10/90
9/79-10/86



PARAMETER

ANIONS

BICARBONATE
CARBONATE
CHLORIDE
SULFATE

MINOR

FLUORIDE

GASES

SULPHIDE

PRIMARY

u

ARSENIC
ARSENIC
BARIUM
BARIUM
CADMIUM
CADMIUM
CHROMIUM
CHROMIUM
LEAD
MERCURY
MERCURY
SELENIUM
SELENIUM

= MICRO

SPRINGS 232,

429,

AS HCO3
AS CO3

TOTAL

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
TOTAL-DISS
TOTAL-TOTA
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

444, 518,

748,

MEAN

261
<1
<1

<9.

<0.

<0.

<1
<1
81

<100.
<5.
<205,
<10.
<35.
<27.

<0.

<1

<3.

749,

TABLE

16 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

NORTH HORN FORMATION SPRINGS

. 194
.000
.920
574

162

160

.000
.000
.875
000
625
416
000
263
450

200
.000
031

751,

STD.

971,

978,

DEV.

L1926
.000
.283
.556

.000
.000
.630
.000
.518
.263
.000
.823
.937
.045
.000
.000
.14

AND

MAX.

338.
.000
.000
52.

<1

85-26-1

000

000

. 600

.380

.000
. 000
240.
<100.
<10,
2410.
<10.
<50.
<50.

<0.

<0.
.000
<5.

000
000
ooo0
000
000
000
000
200

000

MIN. UNITS.
134.000 MG/L
<1.000 MG/L
0.100 MG/L
1.000 MG/L
<0.100 MG/L
<0.010 MG/L
<1.000 UG/L
<1.000 UG/L
30.000 UG/L
<100.000 UG/L
<5.000 UG/L
<5.000 UG/L
<10.000 UG/L
<10.000 UG/L
<20.000 UG/L
<0.100 UG/L
<0.200 UG/L
<1.000 UG/L
<0.300 UG/L

NO.

108

12
108
108

32

36

i AGE 2

PERIOD
9/79-10/90
10/83-10/86
9/79-10/90
9/79-10/90
5/87- 7/90
7/87- 7/90
5/87- 7/90
10/83-10/86
5/87- 7/90
10/83-10/86
5/87- 7/90
10/83-10/86
6/88- 7/90
10/83- 8/87
10/83- 7/90°
6/88- 7/90
10/83- 8/87
6/88- 7/90
10/83- 8/87



PARAMETER

SECONDARY

COPPER
COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

TRACE METALS

ALUMINUM
ALUMINUM
BORON
BORON
MOLYBDENUM
MOLYBDENUM
NICKEL
NICKEL

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
NITROGEN
NITROGEN
PHOSPHATE
PHOSPHATE

U = MICRO
SPRINGS 232,

429,

DISSOLVED
TOTAL
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

AMMIUM~TOT
AMMIA-~FREE
NITRATE
KJELDAHL
NO3+NO2
TOTAL-TOTA
ORTHO-DISS

444, 518, 748,

MEAN

<10

<16.

<11

<39.
<285.
<10.

<18

<63.
<762.
<35.
143,
<50.
<50.
<20.
<32.

<0.

<0

<0.
<0.

<1

o.
<0.

749,

TABLE

16 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

NORTH HORN FORMATION SPRINGS

.400
315
.509
186
869

. 130

750
857
312
333

000
000
631

124
.001
298
576
.128
085
012

751,

STD. DEV.

o971,

~N AN

48 .
828.

29.

34.
1570.

121

©Wwocoo

[=ReNeleNoNoNe]

278,

.000

.214

958
071

.561

003

148
081

.837
. 680
.000
.000
.000
L9

.358
.002
.724
.662
.724
.042
.009

MAX.

20.
<20.
40.
460.
6200.
80.
240.

170.
4310.
270.
480.
<50.
<50.
<20.
<40.

OO0OW-NO —

AND B5-26-1

000
000
000
000
000
000
000

000
0oo
000
000
000
000
000
000

.870
011
.970
.530

. 150
.060

MIN UNITS.
<10.000 UG/L
10.000 UG/L
<5.000 UG/L
<1.000 UG/L
<20.000 UG/L
<1.000 UG/L
<1,.000 UG/L
<50.000 UG/L
<50.000 UG/L
<20.000 UG/L
60.000 UG/L
<50.000 UG/L
<50.000 UG/L
<20.000 UG/L
<20.000 UG/L
0.010 MG/L
<0.001 MG/L
<0.010 MG/L
<0.050 MG/L
<0.020 MG/L
0.020 MG/L
<0.005 MG/L

NO.

25
19
51
107
107
72
107

32

32
12
32

25
19

32
25
50

39
17
32

PAGE 3

PERIOD
6/88- 7/90
10/83- 8/87
10/83- 7/90
9/80-10/90
9/80-10/90
12/80-10/90
9/80-10/90
9/87- 7/90
5/87- 8/87
5/87- 7/90
10/83-10/86
9/87- 7/90
5/87- 8/87
6/88- 7/90

10/83- B8/87

5/87- 7/90
6/88- 7/90
10/83- 7/90
9/85-10/86
5/87- 7/90
9/80-10/86
5/87- 7/90



PARAMETER

ORGANICS
OIL&GREASE
PHENOL

U = MICRO
SPRINGS 232,

429,

TABLE 16 (CONTINUED)
SUMMARY OF WATER QUALITY DATA

NORTH HORN FORMATION SPRINGS

MEAN STD. DEV. MAX.
<0.720 0.768 3.300
<3.000 4.000 9.000

444, 518, 748, 749, 751, 971, 978, AND B85-26-1

MIN. UNITS.
<0.050 MG/L
<1.000 UG/L

PAGE 4

NO. PERIOD

15 10/83-10/86
4 9/80-10/80



PAGE 1

TABLE 17

SUMMARY OF WATER QUALITY DATA
1990

NORTH HORN FORMATION SPRINGS

PARAMETER MEAN STD. DEV. MAX, MIN UNITS. NO. PERIOD
PHYSICAL PROPERTIES
TEMPERATURE FIELD 6.242 2.062 14.000 4.000 DEGREES C 33 5/90-10/90
CONDUCTIVITY FIELD 417.878 69.944 530.000 170.000 UMHOS/CM 33 5/90-10/90
PH FIELD 7.791 0.411 8.410 6.980 PH 33 5/90-10/90
ALKALINITY TOTAL 214,333 36.578 268.000 110.000 MG/L 15 5/90-10/90
ACIDITY AS CACO3 0.000 0.000 0.000 0.000 MG/L 4 5/90
HARDNESS TOTAL 228.866 45,284 302.000 102.000 MG/L 15 5/90-10/90
SOLIDS DISSOLVED 227 .466 37.867 280.000 124.000 MG/L 15 5/90-10/90
SAR <0.054 0.016 0.086 <0.028 15 5/90-10/20
CATIONS
CALCIUM DISSOLVED 68.200 14.780 93.000 36.000 MG/L 15 5/90-10/90
MAGNESIUM DISSOLVED 14,266 5.39 23.000 3.000 MG/L 15 5/90-10/90
SODIUM DISSOLVED <1.866 0.516 3.000 <1.000 MG/L 15 5/90-10/90
POTASSIUM DISSOLVED <1.000 0.000 1.000 <1.000 MG/L 15 5/90-10/90
ANIONS
BICARBONATE AS HCO3 261.400 44,684 327.000 134.000 MG/L 16 5/90-10/90
CHLORIDE 1.533 0.516 2,000 1.000 MG/L 15 5/90-10/20
SULFATE <10.000 8.417 25.000 <2.000 MG/L 15 5/90-10/90
MINOR
FLUORIDE 0.100 0.000 0.100 0.100 MG/L 3 5/90- 7/90
= MICRO
SPRINGS 232, 429, 444, 518, 748, 749, 751, 971, 978, AND 85-26-1



PARAMETER

GASES

SULPHIDE

PRIMARY

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM

SECONDARY

COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

TRACE METALS

ALUMINUM
BORON
MOLYBDENUM
NICKEL

U = MICRO
SPRINGS 232,

429,

TOTAL

DISSOLVED
DISSOLVED
DISSOLVED
TOTAL-DIS
TOTAL

DISSOLVED
DISSOLVED

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

444, 518,

S

748,

MEAN

<0.

<1

<1

<10.
16.
<30.
<174.
<14,
<18.

<100.
<23.
<50.
<20.

749,

SUMMARY OF W

TABLE

1

990

17 (CONTINUED)

ATER QUALITY DATA

NORTH HORN FORMATION SPRINGS

010

.000

70.
<10.
<10.
<20.

<0.
.000

000
000
000
000
100

000
666
666
666
666
000

000
333
000
000

751,

STD.

971,

CQO0O00ONO

11
29.
269.
18.
20.

Qoom

o078,

DEV.

.000

.000
.320
.000
.000
.000
.000
.000

.000
.547

390
864
073
770

.677

.000
.000

AND

MAX.

<0.

<1

<10.
30.
130.
1030.
80.
90.

160.

30.
<50.
<20.

85-26-1

010

.000

90.
<10.
<10.
<20.

<0.
.000

000
000
000
000
100

000
000
000
000
000
000

000
000
000
000

MIN UNITS.
<0.010 MG/L
<1.000 UG/L
60.000 UG/L
<10.000 UG/L
<10.000 UG/L
<20.000 UG/L
<0.100 UG/L
<1.000 UG/L
<10.000 UG/L
10.000 UG/L
<20.000 UG/L
<20.000 UG/L
<10.000 UG/L
<10.000 UG/L
<50.000 UG/L
<20.000 UG/L
<60.000 UG/L
<20.000 UG/L

NO.

WWWWWwWww

15
15
15
15

WWwww

PAGE 2

PERIOD
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90~-10/90
5/90-10/90
5/90~-10/90
5/90-10/90
5/90- 7/90
5/90- 7/90
5/90- 7/90
5/90- 7/90



PARAMETER

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
NITROGEN
PHOSPHATE

U = MICRO
SPRINGS 232,

429,

AMMIUM-TOT
AMMIA-FREE
NITRATE
NO3+NO2
ORTHO-DISS

444,

518,

748,

MEAN

<0.
<0.

749,

TABLE 17 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

1

990

NORTH HORN FORMATION SPRINGS

706
004
.703
.693
.015

751,

STD.

971,

DEV. MAX.
1.010 1
0.005 0
0.431 1
0.431 1
0.001 0
978, AND 85-26-1

.870
.01
. 170
. 160
.017

MIN UNITS. NO.
<0.050 MG/L

<0.001 MG/L

0.320 MG/L

0.310 MG/L

0.014 MG/L

WWWwww

PAGE

PERI

5/90~
5/90~
5/90-
5/90-
5/90-

3

oD

7/90
7/90
7/90
7/90
7/90



PAGE 1

TABLE 18
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
SURFACE WATER STATIONS, 1990
STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR DO
NUMBER TEMP. DEPTH RATE UNIT FIELD FLD FIELD VISBL.
HH:MM DEG. C FEET DEG C UMHOS/CM NTU 1=Y 2=N MG/L
5 1MW 05/30/90 13:45 0.0930 CFS 9.0 1740.0 7.7
5 1MW 07/06/90 16:35 0.0001 CFS
51Mw 08/22/90 8:00 0.0001 CFS
51Mw 09/24/90 14:30 0.0001 CFS
101 05/30/90 14:00 0.0001 CFs
101 © 07/06/90 7:00 0.0001 CFS
101 08/30/90 7:00 0.0001 CFs
101 09/24/90 7:00 0.0001 CFS
341 06/02/90 12:00 0.4760 CFs 5.0 490.0 7.5
341 07/06/90 13:00 0.1540 CFsS 7.0 500.0 7.8
341 08/22/90 9:20 0.1480 CFS 7.0 500.0 8.5
341 09/24/90 11:30 0.1520 CFS 7.0 520.0 7.9
342 06/02/20 12:10 0.7140 CFs 7.0 520.0 7.7
342 07/06/20 13:15 0.2860 CFS 8.0 540.0 8.0
342 08/22/90 9:25 0.1950 CFsS 8.0 530.0 8.5
342 09/24/90 11:30 0.2280 CFs 7.0 510.0 7.1
361 05/30/80 13:30 0.0670 CFS 8.0 680.0 7.1
361 07/06/90 16:15 0.0090 CFs 16.0 730.0 8.6
361 08/22/90 8:10 0.0110 CFS 7.0 730.0 8.7
361 09/24/90 14:15 0.0210 CFs 10.0 640.0 8.5

WATER LEVEL OF 0.001 = 0, FLOW RATE OF 0.0001 = O
NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



TABLE 1B (CONTINUED) PAGE 2
WATER QUALITY MONITORING DATA - FIELD DATA DATE: 02/13/91
SURFACE WATER STATIONS, 1990

STATION DATE TIME AIR WATER FLOW TEMP EC PH TURB. OIL+GR bo
NUMBER TEMP. DEPTH RATE UNIT FIELD FLD FIELD VISBL.
HH:MM DEG. C FEET DEG C UMHOS/CM NTU t=¥ 2=N MG/L

ST1 " 06/02/90 9:00 0.0990 CFS 7.0 1730.0 7.6

ST1 07/04/90 12:25 0.0760 CFs 15.0 1710.0 8.3

sT1 08/22/90 13:40 0.0540 CFsS 13.0 1560.0 8.2

ST1 09/24/90 13:30 0.0750 CFS 11.0 1400.0 8.3

ST2 06/02/90 9:30 0.1820 CFS 6.0 860.0 7.9

ST2 07/04/90 12:30 0.0540 CFS 13.0 850.0 8.5

ST2 08/22/90 13:45 0.0750 CFS 12.0 860.0 8.4

ST2 09/24/90 14:00 0.0750 CFS 10.0 850.0 8.4

M8 05/30/90 17:00 0.0370 CFS 8.0 1660.0 7.2

M8 - 07/04/90 10:35 0.0680 CFS 16.0 1810.0 8.3

M8 08/22/90 13:10 0.0070 CFs 10.0 1750.0 8.5

M8 09/18/90 11:30 0.0130 CFs 8.0 1640.0 8.3
WATER LEVEL OF 0.001 = 0, FLOW RATE OF 0.0001 = O

NEGATIVE WATER LEVEL IN A WELL IS ABOVE GROUND SURFACE



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE

CONDUCTIVITY
CONDUCTIVITY

ALKALINITY
ACIDITY
HARDNESS
SOLIDS
SOLIDS
SOLIDS

SAR

CATIONS

CALCIUM
CALCIUM
MAGNESIUM
MAGNESIUM
SODIUM
SODIUM
POTASSIUM
POTASSIUM

U = MICRO

FIELD
FIELD

LAB

FIELD

LAB

FIELD
TOTAL

AS CACO3
TOTAL
DISSOLVED
SUSPENDED
SETTLEABLE

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

MEAN

14

1542.
1960.

<50.
233.

<1

1063.
1463.
<3448,
<0.

157

149,
150.
128.

84

109.

TABLE

19

SUMMARY OF WATER QUALITY DATA

MUD WATER CREEK,

.090
857
769
.475
. 959
000
400
.732
000
550
416
200
.318

.000
138
142
201
.857
576
.571
.719

STD.

821

DEV.

. 307
585.
1277.

389
709

.378
.000
43.
. 091
93.
.021
13548.
.813
. 280

114

064

.015
.980
147
.373

. 133
.212

STATION 5-1

MAX.

27.000
2100.000
5700.000

<50.000
316.000

1173.000
4531.
57710.000

5.712

174.000
430.000
180.000
230.000
118.000
590.000

11.000

19.400

MIN UNITS.
4.000 DEGREES C
320.000 UMHOS/CM
800.000 UMHOS/CM
7.650 PH
7.200 PH
<50.000 MILLIVOLTS
128.000 WMG/L
0.000 MG/L
907.000 MG/L
550.000 MG/L
<0.500 MG/L
<0.100 ML/L
D.148
147.000 MG/L
40.000 MG/L
74.000 MG/L
55.680 MG/L
43.000 MG/L
8.000 MG/L
8.000 MG/L
2.600 MG/t

NO.

13

13

13

13

PAGE 1

PERIOD
4/81- 5/90
10/86- 5/90
4/81- 9/87
6/86- 5/90
4/81-10/86
5/87
4/81- 5/90
4/81- 5/90
9/87- 5/90
4/81- 5/90
4/81- 5/90
9/87- 5/90
4/81~ 5/90
5/87- 5/90
4/81-10/86
5/87- 5/90
4/81-10/86
5/87- 5/90
4/81-10/86
5/87- 5/90
4/81-10/886



PARAMETER

ANIONS

BICARBONATE
CARBONATE
CHLORIDE
SULFATE

GASES

OXYGEN
SULPHIDE

PRIMARY

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM

SECONDARY

U

COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

= MICRO

AS HCO3
AS CO3

DISSOLVED
TOTAL

TOTAL
TOTAL
TOTAL
TOTAL-TOTA
TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

MEAN

<1
<100.
<233.
<50.
<60.
<0.
<3.

<20.
<13,
<B74,.
55450.
<18,
<720.

TABLE

19 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

MUD WATER CREEK,

.496
.000
.750
.750

.890
.300

.000

000
750
000
000
155
825

000
000
500
000
000

950

STD. DEV.

46.

24:

531

—

NO—-ONOoOOo

239

333

.921

.224
.000

.000
.000
.500
.000
.231
.089
. 349

.000
.082

3449.
204252.
.675
2685.

215

147

STATION 5-1

MAX.

361.120
<1.000
80.300

2790.000

8.010
0.300

1.000
<100.000
920.000
<50.000
130.000
<0.200
<5.000

20.000
25.000
16500.000
912000.000
60.000
12100.000

MIN. UNITS.
156.000 MG/L
<1.000 MG/L
8.000 MG/L
220.000 MG/L
5.500 MG/L
0.300 MG/L
<1.000 UG/L
<100.000 UG/L
<5.000 UG/L
<50.000 UG/L
<20.000 UG/L
<0.020 UG/L
<0.300 UG/L
<20.000 UG/L
<5.000 UG/L
20.000 UG/L
30.000 UG/L
<10.000 UG/L
<10.000 UG/L

NO.

20

a
20
20

6

BbhUubbbb

20
20

20

PAGE 2

PERIOD
4/81- 5/90
10/83-10/86
4/81- 5/90
4/81- 5/90
8/88- 9/89

9/87

10/83-10/86
10/83-10/86
10/83-10/86
10/83-10/86
10/83- 9/87
10/83-10/86
10/83-10/86

10/83-10/86

10/83- 9/87
4/81- 5/90
4/81- 5/90
4/81- 5/90
4/81- 5/90



PARAMETER

TRACE METALS

ALUMINUM
BORON
MOLYBDENUM
NICKEL

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
PHOSPHATE

ORGANICS

OIL&GREASE

U = MICRO

DISSOLVED
TOTAL
DISSOLVED
TOTAL

NITRATE
KJELDAHL
NO3+NO2
TOTAL-TOTA

TABLE

19 (CONTINUED)

SUMMARY OF WATER QUALITY DATA

MUD WATER CREEK,

MEAN

<50.000
200.000
<50.000
<40.000

0.178
0.515
0.020
0.105

<1.258

STD. DEV.

[sReRoRe)

.000
107.
.000
.000

082

.214
.628
.000
.03

.719

STATION 5-1

MAX.

<50.000
340.000
<50.000
<40.000

.520
.960
.020
. 140

[=NeoNaNae]

3.100

MIN UNITS.
<60.000 UG/L
80.000 UG/L
<50.000 UG/L
<40.000 UG/L
0.020 MG/L
0.070 MG/L
0.020 MG/L
0.070 MG/L
<0.500 MG/L

NO.

E R SR

PAGE 3

PERIOD

9/87
10/83-10/86

9/87
10/83-10/86

10/83- 9/87
9/85-10/86
9/87
10/83-10/86

10/83- 5/90



TABLE 20

WATER QUALITY DATA

STATION NUMBER: 51MW SAMPLE DATE: 05/30/90 TIME: 13:45
WATER LEVEL: FEET
FLOW RATE: 0.0930 CFS

PARAMETER VALUE UNITS

TEMPERATURE FIELD 9.000 DEGREES C
CONDUCTIVITY FIELD 1740.000 UMHOS/CM
PH FIELD 7.650 PH
ALKALINITY TOTAL 228.000 MG/L
ACIDITY AS CACO3 0.000 MG/L
HARDNESS TOTAL 907.000 MG/L
SOLIDS DISSOLVED 1406.000 MG/L
SOLIDS SUSPENDED 1340.000 MG/L
SOLIDS SETTLEABLE 4.600 ML/L
SAR 1.010
CALCIUM DISSOLVED 148.000 MG/L
MAGNESIUM DISSOLVED 131.000 MG/L
SODIUM DISSOLVED 70.000 MG/L
POTASSIUM DISSOLVED 8.000 MG/L
BICARBONATE AS HCO3 278.000 MG/L
CHLORIDE 52.000 MG/L
SULFATE 778.000 MG/L
IRON DISSOLVED 40.000 UG/L
IRON TOTAL 29000.000 ©UG/L
MANGANESE DISSOLVED -10.000 UG/L
MANGANESE TOTAL 590.000 UG/L
OIL&GREASE 2.000 MG/L



PARAMETER

PHYSICAL PROPERTIES

TEMPERATURE
CONDUCTIVITY
CONDUCTIVITY

ALKALINITY
ACIDITY
HARDNESS
SOL1DS
SOLIDS
SOLIDS

SAR

CATIONS

U

CALCIUM
CALCIUM
MAGNESIUM
MAGNESIUM
SODIUM
SODIUM
POTASSIUM
POTASSIUM

= MICRO

FIELD
FIELD

LAB

FIELD

LAB

FIELD
TOTAL

AS CACO3
TOTAL
DISSOLVED
SUSPENDED
SETTLEABLE

DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

TABLE 21

SUMMARY OF WATER QUALITY DATA

SOUTH FORK,

MEAN

9.204
741.062
098.066

8.581

7.786
129.200
269.300

<3.959
436.142
596.
41.54%5
<0.233
0.454

77.250
85.586
57.250
76.941
14.875
27.840

3.250

6.279

CORNER CANYON CREEK,

STD.

DEV.

. 109
328.
398.
. 457
. 325
. 000
18.
.014

39.
207.

44,
.081
. 275

275
569

558

036
932
952

.700
.068
. 497
.752
.969
. 165
.462
.070

STATION

MAX.

16.
1600.
2150.

129.
300.
28.
488.
1400.

154

<0.

87.
160.

66
141

26.

82

4
26

000
000
000
. 100
.300
200
000
000
000
000
.000
400
. 150

000
000
.000
.600
000
.800
.000
. 100

36-1
MIN. UNITS.
0.000 DEGREES C
300.000 UMHOS/CM
490.000 UMHOS/CM
7.080 PH
7.200 PH
129.200 MILLIVOLTS
224,000 MG/L
0.000 MG/L
363.000 MG/L
440.000 MG/L
2.000 MG/L
<0.200 ML/L
0.214
71.000 MG/L
18.400 MG/L
44.000 WMG/L
55.200 MG/L
10.000 MG/L
12.000 MG/L
3.000 MG/L
3.000 MG/L

NO.

15

15

15

i5

PAGE 1

PERIOD
10/80- 9/90
10/86- 9/90
10/80- 9/87
6/86- 9/90
10/80-10/86

5/87
8/80- 9/90
8/80~ 5/90
9/87- 9/90
8/80- 9/90
8/80- 9/90
9/87- 5/90
8/80- 9/90
5/87- 9/90
8/80-10/86
5/87- 9/90
8/80-10/86
5/87- 9/90
8/80-10/86
5/87- 9/90
8/80-10/86



PARAMETER

ANIONS

BICARBONATE
CARBONATE

CHLORIDE
SULFATE

MINOR

FLUORIDE

GASES

OXYGEN
SULPHIDE

PRIMARY

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM
SILVER

U = MICRO

AS HCO3
AS CO3

DISSOLVED
TOTAL

TOTAL
TOTAL
TOTAL
TOTAL-TOTA
TOTAL
TOTAL
TOTAL
TOTAL

MEAN

330.
. 285
. 245
215.

<4

<1

TABLE 21

(CONTINUED)

SUMMARY OF WATER QUALITY DATA

SOUTH FORK,

878

373

. 300

.696
.500

.000
<88.
<18,
<40,
<38.

<0.

<3.
.000

800
600
200
000
200

CORNER CANYON CREEK,

STD. DEV.

35.

150.

—_

25.
32.

18

203

.644
.633

496

.000

.096
.000

.000

043
692

.913
.973
.000
.395
.000

MAX.

448 .960
13.000
58.850

810.000

0.300

8.680
0.500

<1.,000
<100.000
77.000
<50.000
<50.000
<0.200
<5.000
3.000

STATION

36-1
MIN. UNITS.
273.000 MG/L
<1.000 MG/L
8.000 MG/L
33.600 MG/L
0.300 MG/L
5.960 MG/L
0.500 MG/L
<1.000 UG/L
44.000 UG/L
<1.000 UG/L
<1.000 UG/L
8.000 UG/L
<0.200 UG/L
<0.300 UG/L
3.000 UG/L

NO.

23

7
23
23

—

-Jqoounnaad

PAGE 2

PERIOD

8/80- ©/90
10/83~- 9/90
8/80- 9/90
8/80- 9/90

8/80

B/88- 9/89
9/87

8/80-10/86
8/80-10/86
8/80-10/86
8/80-10/86
8/80- 9/87
8/80-10/86
8/80-10/86
8/80



PARAMETER

SECONDARY

COPPER
ZINC

IRON

IRON
MANGANESE
MANGANESE

TRACE METALS

ALUMINUM
BORON
MOLYBDENUM
NICKEL

NUTRIENTS

NITROGEN
NITROGEN
NITROGEN
PHOSPHATE
PHOSPHATE

ORGANICS

OIL&GREASE
PHENOL

= MICRO

TOTAL
TOTAL
DISSOLVED
TOTAL
DISSOLVED
TOTAL

DISSOLVED
TOTAL
DISSOLVED
TOTAL

NITRATE
KJELDAHL
NO3+NO2
TOTAL-TOTA
ORTHO-TOTA

SOUTH FORK, CORNER CANYON CREEK,

MEAN

<16.
<12.
<45,
<394,
.500
<22.

<11

<50.
128.
<50.
<40.

[=R=NeNoNe]

<1
<4

TABLE 21

(CONTINUED)

SUMMARY OF WATER QUALITY DATA

400
000
000
739

304

000
400
000
000

.336
. 180
.050
.22
.010

.232
.000

STD. DEV.

OO WO

oo0oo0oo0oQC

—

.049
121
43.
489 .
.546
19.

386
809

751

. 000
.326
.000
.000

.376
. 169
.000
.068
.000

.810
. 196

MAX .

<20.000
24,000
210.000
2160.000
40.000
90.000

<50.000
310.000
<50.000

40.000

1.010
0.300
0.050
0.220
<0.010

7.400
10.000

STATION

36-1
MIN. UNITS.
2.000 UG/L
<5.000 UG/L
<1.000 UG/L
<50.000 UG/L
<1.000 UG/L
<10.000 UG/L
<50.000 UG/L
2.000 UG/L
<50.000 UG/L
<40.000 UG/L
0.040 WMG/L
0.060 MG/L
0.050 MG/L
0.030 MG/L
<0.010 MG/L
<0.010 MG/L
<1.000 uG/L

NO.

Do) —

—-~N NG

3

I"AGE 3

PERIOD

