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I/I/10h 6

Table 1 WATER LEVEL DATA

DATE : 507 508 509 701 702 805S 805D 806S 8060 807S 8070 808 809 810 811S 8110

03/05/89 : 25.50 58.40

03/06/89 : 25.50 57.70
03/07/89 : 29.20 DRY 25.40 56.70

03/08/89 : 29.40 DRY 25.50 56.35
03113/89 : 25.40 56.00

03/14/89 : 29.35 DRY 25.45 56.20

03/15/89: 29.35 DRY DRY DRY 25.45 56.10

03/16/89 : 29.35 DRY DRY DRY 25.45 56.10

03/18/89 : 29.35 DRY DRY DRY 25.50 56.00

03/20/89 : - DRY DRY 29.15 25.50 55.90

03/21/89 : DRY DRY 17.80 DRY DRY

03/22/89 :

03/24/89 : 28.14 DRY 27.67 DRY DRY DRY 17.57 DRY

03/30/89 : - 29.25 DRY DRY - - 25.37 -

03/31/89 : 24.84 DRY 27.67 DRY DRY DRY 17.53 28.88 DRY 25.43 56.08

04/01/89 : 24.84 DRY 29.15 76.62 DRY DRY 17.38 28.80 DRY 25.26 56.00

04/04/89 : / . 5 55 7

04/05/89 : DRY 31.87 50.75 25.49 DRY 29.27 76.65 DRY DRY 17.51 28.75 DRY 25.45 55.78

04/12/89 : DRY 31.77 48.83 27.60' 25.40 24.15 DRY 29.13 76.62 DRY DRY 17.36 28.72 DRY 25.25 56.10

04/15/89 : - 31.75 47.93 27.63 25.31 32.26 39.97b 29.07 DRY DRY DRY 17.33 28.70 DRY 25.20 56.00

04/18/89 : DRY 31.70 46.80 27.55 25.27 31.81 3 9 .7 3 b 29.03 76.45 DRY 4 2 . 9 4 b 17.25 28.56 DRY 25.13 55.50

04/26/89 ; ORY 31.76 44.65 27.65 25.25 30.57 38.66b 30.70 76.50 DRY 4 3 . 5 7 b 17.24 28.50 DRY 25.22 55.38

0 4 / 2 8 / 8 9 - D 4 b 1 2 D 2

04/29/89 : DRY 31.83 43.85 27.70 25.30 30.31 38.36 31.04 76.50 DRY 4 3 6 2 b 17.28 28.50 DRY 25.25 55.30

FOOTNOTES:

a) Water level recovering from rising head test.

b)

c)

d)

e)

f)

g)

Dry hole - water in hole added during fatling head test.

Water in sump; well is actually dry.

Baited water down.

Water levels affected by water from upper screen.

Data is suspect.

Increasing water level suggests groundwater is beginning

to re' j this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) water levels may be affected by the Long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).
No measurement taken.

)



)
PAGE 2 OF 36

Table 1 WATER LEVEL DATA

DATE 507 508 509 701 702 805S 805D 806S 806D 807S 807D 808 809 810 811S 811D

05/03/89
05/09/89

05/10/89
05/19/89
05/25/89

06/02/89

06/03/89
06/05/89

06/06/89

06/07/89
06/08/89

06/09/89

06/10/89

06/12/89

06/13/89

06/14/89

06/16/59

06/19/89

06/20/89

06/21/89
06/22/89
06/26/89

06/28/89

06/30/89

DRY

DRY

DRY

DRY

31.75
31.79

32.03

32.07
32.16/
32.15
32.06
32.19
32.20
32.25
32.25
32.29
32.29
32.24

32.32
32.34
32.38
32.32
32.36
32.39
32.42

42.85 27.75 25.25 29.94 3 8 . 1 9 b

41.32 27.82 25.32 27.39 3 7. 8 6 b

28.72 51.63b

40.44 28.06 25.39 29.94 34.16b

40.47 28.28 25.43 -

40.49 28.25 25.38v/ 30.28

40.49 28.35 25.50 30.06

40.41 28.31 27.48 29.91

40.51 28.43 25.50 30.09

40.49 28.44 25.50 29.82

40.52 28.43 25.50 30.13

40.45 28.40 25.50 30.65

40.49 28.47 25.57 31.12

40.47 28.48 25.59 31.22

40.45 28.49 25.57 31.07
30.20

40.41 28.56 25.59 29.42

40.45 28.56 25.55 30.30

40.42 28.56 25.63 30.78

40.42 28.59 25.58 30.73

40.38 28.59 25.60 31.23

40.42 28.63 25.61 31.36

40.45 28.69 25.63 32.16

33.47 b

33.41 b

33.24 b

3 3 . 5 2 b

32.83b
3 2 . 4 1 b

3 2 . 8 7b
33.16 b
3 3 .5 6 b

34.13 b

33.94 b

33.11 b

3 3 . 5 2 b
33.99 b

35.48 b

36.21 b

36.43 b

28.97
29.02

29.14

29.20

29.21

29.30

29.20

29.25

29.28

29.31

29.31

29.34

29.37

29.37

29.28

29.34

29.37

29.46

29.37

29.40

29.43

29.44

76.45b
76.39 b

76.45 b

27. 15 b

2 8 . 4 1 b

28.48b D
28.78 b

2 8 . 9 1 b

29. 1 0 b

29.20b
29.32b
29.20 b

2 9 . 6 9 b
29.81 b

2 9 . 9 5 b

30.21b

30.53b
30.65b
30.74 b

30.88 b

31. 3 0 b

31. 5 2 b

31.72b

DRY
DRY

DRY

RY 43.40
43.50 b

43.50 b

4 3 . 5 6 b

43.58b
43.57b

4 3 . 5 9 b

43.65 b

4 3 . 6 6 b

4 3 . 6 8 b

4 3 . 6 9 b

43.76b43.78b

43.80 b

43.81 b

43.88 b

43.92 b

43.935b

17.51

17.56

17.59

17.79

17.96

18.14

18.27

18.50

18.59

18.64

18.71

18.78

18.78

18.84

18.86

18.88

18.90

18.91

28.57
28.58

28.60

28.66

28.70

28.69

28.72

28.76

28.82

28.87

28.88

28.93

29.05

29.07

29.10

29.15

29.47

29.95

30.45

17.24 28.50
17.27 28.46

28.50

17.45 28.45

DRY 25.22
DRY 25.29

DRY 25.47

25.54

DRY 25.53

25.63

25.58

25.63

25.65

25.68

25.70

25.70

25.77

25.75

25.83

25.76

25.77

25.85

25.81

25.85

25.88

25.90

55.16
55.06

54.56

54.38

54.36

54.13

53.76

53.57

53.38

53.15

52.92

52.52

5 2 . 3 2 '

52.11

51.49

51.07

50.90

50.78
50.53

49.86
49.35
49.00

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during falling head test.

c) Water in sump; well is actually dry.

d) ediled water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) Increasing water level suggests groundwater is beginning

to recharge this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j)
k)

Blown dry.
water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No measurement taken.

~r 9.
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Table 1 WATER LEVEL DATA

DATE : 507 508 509 701 702 805S 805D 806S 8060 807S B07D 808 809 810 811S 8110

07/05/89 : 32.47 40.42 28.72 25.70 32.49 38.68 29.49 32.23 b 44.01 b 18.97 -. DRY- - 25.96 47.90
07/15/19 : - - 32.64 40.96 - - 19.21

07/19/89 : 32.67, 89.47 /28.91• 25.85 32.76 41.92 29.75 33.60b 44.32b 19.14 DRY 26.71 55.98
07/22/89 : 32.71 86.99 v 28.93 25.95 DRY 42.14 27.04 61.24 4 4 . 2 7 b 19.10 DRY 26.23 55.63
07/31/89 : - - - - 44.42b 19.247" DRY

08/04/89 : 32.88 85.05 29.00 25.88 DRY 41.98 29.75 61.10b 44.45b 19.24 DRY 26.31 55.2308/14/89 : - 33.00 87.15 29.19 26.02 DR 57.83 30.25 66.33b 44.75b 19.41 DRY 26.64 55.23
08/17/89 : 33.01 87.14 29.17 26.01 DRY 57.83 30.22 66.34b 44.75b 19.34 DRY 26.60 55.21
08/19/89 : 33.15 86.68 29.08 26.04 DRY 57.82 30.20 6 6 .33b 4 4 . 7 5 b 19.34 DRY 26.58 55.21

08/21/89 : - 33. 17 86.22 29.13 26.08 DRY 57.31 30.33 66.3.7 b 44.29 b 17.41f1 DRY 26.60 55.11

08/24/89 : - 33.00 56.15 29.17 26.00 DRY 57.31 30.29 66.08 b 44.33 b 19.43 DRY 26.56 55 .1308/129/89 : 33.00 87.15 29.19 26.00 DRY 57.83 30.25 66.33 b 44.76b 19.39 DRY 26.64 55.21

09/051/89 : 33.00 83.05 29.29 26.25 DRY 57.89 30.22 66.39b 44.79b 19.34 DRY 26.73 55.30
09/11/89 % - 33.17 82.80 29.33 26.19 DRY 57.89 30.20 66.45 b 44.72b 19.30 DRY 30.68 55.23
09/18/89 - 33.00 80.18 29.29 26.00 DRY 59.92 30.25 66.45b 44.91b 19.34 DRY 26.75 55.30
09/20189 : 33.37 29.33 2 DRY 5 30.54 6 6 .03b 26.77 52.88

09/21/89 : 33.33 29.40 DRY 27.11 52.96
09/22/89 : 33.41 8 29.37 2 DRY 30.55 66.03 1.- 27.01 53.75
09/251/89 : 33.42 79.98 29.33 25.96 DRY 59.02 30.45 65.87 b 45.04 19.34 DRY 26.85 54.17

10/02/89 : 33.46 77.80 29.33 26.75 DRY 59.00 29.79 6 6 .47 7b. 19.34 DRY 2.18 52.96

10/09/189 - 33.42 77.97 29.33 26.50 DRY 59.03 29.79 66.37b 44.87b 19.43 DRY 26.85 52.96

10/17/89 : - 34158 85.97 29.50 26.17 DRY 56.48D 30.20 66.47b 45.08b 19.43 DRY 26.70 55.30

10/27/89 : - 34.60 85.80 29.33 26.50 DRY 56.509 30.29 66.45.b 45.20b 19.51 DRY 26.85 55.30
10/30/89 : - 33.80 74.44 29.43 26.42 DRY 58.239 30.52 66.81b 45.52b 19.64 DRY 27.28 47.39

FOOTNOTES:

a) Water level recovering from rising head test. h) Destroyed.

i) Dry hole - water added in hole during constant head test.b)
c)

d)

e)

f)

9)

Dry hole - water in hole added during failing head test.

Water in sump; well is actually dry.

Baited water down.

Water levels affected by water from upper screen.

Data is Ct.

Increas ter level suggests groundwater is beginning

to rech. this well screen.

j)
k)

Blown dry.

Water levels may be affected by the tong term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No m'-surement taken.
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Table I WATER LEVEL DATA

DATE 507 508 509 701 702 805S 805D 806S 8060 807S 807D 808 809 810 8115 8110

11/06/89 - 33.71 74.14 29.03 26.40 DRY 58. 2 3 g 30.48 b 66.78 45.54b 19.62 DRY 27.26 47.33
11/13/89 - 34.13 74.87 29.00 26.51 DRY 57.709 31.39b 66.86 45.50b 20.51 DRY 27.47 47.37
11/21/89 - 34.10 70.01 29.23 26.57 DRY 56.36g 3 0 . 7 8 b 65.91 4 5 . 6 1 b 19.67 DRY 27.52 56.59

12/14/89 - 33.62 63.97 29.32 26.29 DRY 5 6 . 3 7 9 30.62b 65.56 44.92b 19.45 DRY 26.87 56.25
1229/89 :- 34.31 69.81 29.15 27.46 DRY 56.539 30.67b 65.73 45.63b 19.52 DRY 27.21 56.49

01/17/90 - 34.37 70.60 29.41 28.12 DRY 54.59g 30.67b 65.95 4 5. 8 9 b 19.62 DRY 27.73 56.69

02/01(90 : 35.30 31.27 - -

03/02/90 - 31.24 31.24 -

FOOTNOTES:

a) Water level recovering from rising head test. h) Destroyed.
b)

c)
d)

e)

f)

9)

Dry hole - water in hole added during falling head test.
Water in sump; wett is actuaLly dry.
BaiLed water down.

Water levels affected by water from upper screen.
Date is suspect.

Increasing water level suggests groundwater is beginning
to recharge this wetL screen.

i)
2)
k)

Dry hole - water added in hole during constant head test.
Blown dry.

Water levels may be affected by the long term (1/9/90 - (1/23/90)
conducted in a nearby well (MW982).
No measurement taken.
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Table I WATER LEVEL DATA

DATE : 812S 812D 813 814 815 816 817 818 819 820 821S 821D 822 823S 8230

03/05/89 :

03/06/89 :
03/07/89 %

03/08/89 :
03/13/89 : 26.80 DRY

03/14/89 : 24.85 61.10

03/15/89 : 23.70 59.50
03/16/89 ; 23.10 58.30 DRY
03/18/89 : 22.50 55.55 DRY 31.00 19.80 DRY
03/20/89 : 22.00 DRY - 19.70 DRY
03/21/89 : 19.90 57.35 DRY - 19.60
03/22/89 : - -

03/24/89 : 19.70 57.09 14.99c 19.75 19.46
03/30/89 : 19.82 DRY 19.68 16.64
03/31/89 % 19.87 56.88 14.45c 30.61 19.73 DRY DRY DRY DRY

04/01189 % 19.71 56.77 DRY 30.63 19.69 19.70d DRY DRY DRY 21.76
0 4 / 0 4 / 8 9 : - - d b
04/05/89 : 2 5 . 0 2 d 56.62 14.99 30.T5 19.74 20.09 1 5 . 5 4 b DRY DRY 21.76
04/12/89 : 19.66 61.27' 14.87 30.61 19.69 16.19 1 8 . 1 4 b DRY DRT 21.66 DRY /
04/15/89 : 19.65 62.20 14.63 30.60 19.69 15.52 1 8 . 5 6 b 2 3 . 3 1b DRY 21.65 2 8 . 4 4 b DRY DRY
04/18/89 : 19.62 61.77 14.28 30.50 19.59 14.99 1 8 . 7 0 b 2 4 . 1 1b DRY 18.56f 2 9 . 2 9 b DRY
04/26/89 : 19.67 61.65 13.84 30.50 19.64 14.52 19.22 24.78 DRY 21.51 3 0 . 8 2b DRY DRY
04/28/89 : - - - - - DRY DRY - 48.13b
04/29/89 : 19.80 61.62 13.74 30.50 19.79 14.52 19.37 24.91 DRY 21.51 DRY DRY 31.18 DRY 48.50

FOOTNOTES:

a) water level recovering from rising head test.
b)

C)

d)

e)
f)

9)

Dry hole - water In hole added during falling head test.
Water in sump; well is actually dry.
Bailed water down.

Water levels affected by water from upper screen.

Data is suspect.

Increasing water level suggests groundwater is beginning
to rec ) this well screen.

h)
i)

I)

Destroyed.

Dry hole - water
Blown dry.

added in hole during constant head test.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

- No measurement taken.

)
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Table 1 WATER LEVEL DATA

DATE : 8125 8120 813 814 815 816 817 818 819 820 821S 821D 822 823S 8230

05/03/89 : 19.78 61.49 13.60 30.50 19.66 14.48 19 . 4 9 b DRY DRY 21.48 30.02b 33.04 31.55b DRY 4 8 . 5 4 b

05/09/89 : 19.93 61.40 13.51 30.50 19.75 14.56 19.60b DRY DRY 21.43 30.51b 34.97 32.02b DRY 48.87b

05/10/89 : - - - - . -

05/19/89 :- 61.19 13.52 19.85 - - 34.11 3 2 . 4 8 b

05/25/89 : 20.27 18.27bc 1 5 . 1 0 d 30.87 19.95 17.83b DRY DRY 21.34 DRY 35.02 28.56b DRY 48.43b

06/02/89 : - - 31.13 . . b b
06/03/89 : 20.45 9.94 14.54 31.12 20.11 15.25 18 . 6 3 b DRY DRY 21.39 1 RY 37.38 2 9 . 88 b DRY 48.44b06/05/89 : 20.5 7" 20.05 14.46 31.29 20.17 15.17 - 21.43. -1 3 7 .8 5 b 30 .11b 48 .55b

06/06/89 : 20.69 19.97 14.32 31.28 20.15 15.01 21.38 - 3 8 . 1 0 b 3 0 .23 b 4 8 .4 6 b
06/07/89 : 20.60 20.16 14.39 31.38 20.25 15.14 21.39 38.39b 30.30 b 4 8 .5 0 b
06/08/89 : 20.62 20.19 14.36 31.39 20.23 15.10 21.40 3 8 . 5 6 b 3 0 . 4 2 b 4 8 .5 4 b

06/09/89 : 20.63 20.19 14.31 31.38 20.27 15.10 21.40 38.74b 30.56 b 4 8 . 5 4 b
06/10/89 : 20.64 20.23 14.29 31.38 20.23 15.10 - 21.42 38.97b 30.66b 4856 b
06/12/89 : 20.70 20.28 14.17 31.41 20.27 15.08 21.44 3 9 . 38 b 3 0 .8 7b 48.58b
06/13/89 : 20.73 0.31 14.18 31.44 20.29 15.10 .- 21.44 3 9 . 5 7 b 3 0 . 9 5 b 48.54b
06/14/89 20.75 /420.35 14.19 31.48 20.31 15.11 21.44 39.76b 31.03 48.53

06/16/89 : - 14.15 - 20.29 15.09 21.42 40 18 b

06/19/89 : 20.82 20.47 14.09 31.48/ 20.31 15.12 21.47 4 O.bb 1 4 0 b 4 8 5 2 b
06/20/89 : 20.84 20.50 14.08 31.49 20.31 15.14 21.51 40.904 3 1 . 4 7 b ,4 8 . 5 2b

06/21/89 : 20.91 20.54 14.10 31.50 20.32 15.15 21.55 41.09q 31.58b 48.54b

b b b
06/22/89 : 20.87 20.56 14.09 31.50 20.33 15.14 21.54 41.28b 31.64 b 48.50b
06/26/89 : 20.97 20.67 14.06 31.52 /20.34 15.17 21.63 41.98b 31.90b 48.50b
06/28/89 : 21.02 20.70 14.06 31.53 20.32 15.20 21.68 4 2 . 3 0 b 3 2 . 0 2 b 48.83b
06/30/89 : 21.04 20.74 14.07 31.57 20.34 15.22 21.73 42.58 32.12 48.82

FOOTNOTES:

a) Water level recovering from rising head test. h) Destroyed.

b)
C)

d)

e)

f)

9)

Dry hole - water in hole added during failing head test.

Water in sump; well is actually dry.
gaited water down.

water levels affected by water from upper screen.

Data is suspect.

Increasing water level suggests groundwater is beginning

to recharge this well screen.

i)
j)
k)

Dry hole - water added in hole during constant head test.

Blown dry.

Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (NW982).

No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : 812S 812D 813 814 815 816 817 818 819 820 821S 821D 822 823S 8230

07/05/89
07/15/89

07/19/89

07/22/89

07/31/89

08/04/89

08/14/89

08/17/89

08/19/89

08/21/89

08/24/89

08/29/89

09/05/89

09/11/89

09/18/89

09/20/89

09/21/89

09/22/89

09/25/89

10/02/89

10/09/89

10/17/89

10/27/89

10/30/89

21.1 20.87

21.44 21.23

21.42 21.24

21.64 21.51

21.75/21.53

21.79 22.02

21.78 22.01

21.77 22.01

21.85 22.01

21.85 21.85

21.77 22.01

14.13

13.54

DRY

DRY

15.89f

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

18.33f

18.00f

18.08 f

16.81f

16.79f
17.64 f

20.36
20.04

31.71 22.30c

22.09€
21.71 c

21 .79

21.77

21.87

21.94

21.69

21.69

21.77

21.85

22.01

22.01

21.97

21.93

b

21.97b

21. 9 7 b

21. 5 9 b

2 2 . 0 5 b

22. 1 0 b

2 2 . 3 6 b

31.85

31.85

31.85

31.91

32.50

31.85

31.92

31.94

32.00

31.50

31.42

31.83

31.83

32.00

32.37

21.59c

22.99c
22.93 c

22.99 c

23.03 c

23.09 c

22.97 c

15.29

20.90 f

18.88f

16.14

15.9a

17.83

17.83

17.81

17.19

17.23

17.83

22.30
22.41

22.66

22.70"

22.93

22.93

22.84

22.92

22.89

22.91

4 3 . 3 5 b

4 4 . 9 5 b

4 5 . 4 2 b

4 5 . 7 3 b

47.33

DRY

DRY

DRY

DRY

DRY

DRY

32.42k-'ý

33.02c

33.D c

DRY

33.92c

DRY
34. 19 c

34.17 c

DRY
DRY

DRY
34.19 c

22.94c 17.44

23.01c 17.42

23.26c 17.44
15.75

- 15.67

15.79

23.13c 15.35

23.51
- 23.51

- 22.93
23.43

23.43

23.51

23.43

DRY DRY
DRY DRY

DRY DRY

DRY

DRY

DRY DRY

DRY
DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

4 7 . 3 5 b
40.20i

46.54

46.45 i

45.73

4 6 . 6 2i

46.62

46.52

46.56'

46.54

46.581

23.22 c
23.17 c

22.92 c

22.84 c

23.31 c

18.02
18.02

17.92

18.11

16.17

23.93
23.51

23.64

23.51

25.13

DRY
DRY

DRY

DRY

DRY

DRY
DRY

DRY

DRY

DRY

DRY 46.60'

DRY 46.62

DRY 46.62'

DRY

DRY

DRY

FOOTNOTES:

a) Water level recovering from rising head test.

b)

C)

d)

e)

f)

g)

Dry hole - water in hole added during failing head test.

Water in sump; welt is actually dry.

Bailed water down.

water Levels affected by water from upper screen.

Data pect.

Incre, )water level suggests groundwater is beginning

to rec, je this welt screen.

h) Destroyed.
i) Dry hole - water added in hole during constant head test.
j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW9B2).

NoC surement taken.)
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Table 1 WATER LEVEL DATA

DATE : 812S 812D 813 814 815 816 817 818 819 820 821S 821D 822 823S 8230

11/06/89 : 21.95 2 2 . 3 9 b 17.55f 32.32 23.29c 16.21 - - - 23.61 DRY DRY DRY
11/13/89 : 21.93 2 2 . 4 3 b 17.61f 32.30 23.31c 16.19 - 23.65 DRY DRY DRY
11/21/89 ; 22.26 22.54b 15.70f 32.03 23.13c 16.08 - 27.67 c DRY DRY DRY

12/14/89 : 22.17 2 2 . 3 9 b 1 5 .3 8 f 31.81 22.60£ 15.53 - 28.01 c DRY DRY DRY
12/29/89 : 22.32 22.39b 14.60 f 31.90 22.91£ 15.20 - 27.73£c DRY DRY DRY

01/17/90 : 22.22 2 2 . 8 3 b 15.55f 32.36 23.50£ 15.25 - 25.23c DRY DRY DRY

02/01/90 -

03/02/90 :-

FOOTNOTES;

a)

b)

c)

d)

e)

f)

9)

Water level recovering from rising head test.
Dry hole - water In hole added during falling head test.
water in sump; welt Is actually dry.
Bailted water down.

Water levels affected by water from upper screen.
Data is suspect.

increasing water level suggests groundwater is beginning
to recharge this welt screen.

h)

i)

j)
k)

Destroyed.

Dry hole - water added in hole during constant head test.
Blown dry.

Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No measurement taken.
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Table I WATER LEVEL DATA

DATE 824 825S 8250 826 827 828 829S 829D 830 831 832 833S 8330 834S 834D 835

03/05/89

03/06/89

03/07189

03/08/89 z

03/13/89 :

03114189 :

03/15/89 ;

03/16/89 :

03/18/89 :
03/20/89 :

03/21/89 :
03/22/89 :

03/24/89 :

03/30/89 :

03/31/89 : DRY

04/01/89 : DRY DRY
04/04/890o4/05/89DRY 

22.9004/05/89 
25.97 23.9504115/89 : DRY DRY 
24.49 24.1404/18/89 :DRY DRY DRY 21.17 27.48 27.61e 22.95 24.19 DRY

ow /q: DY DYb DYe
04/26/89 : DRY DRY 51.02 DRY 21.07 27.45 31.85e 20.03 24.55 DRY

04/28/89 : b - - 27.51 28.21

04/29/89 : DRY DRY 51.42 - DRY 21.12 27.48 28.90 19.29 24.65 DRY

FOOTNOTES:

a) Water level recovering from rising head test. h) Destroyed.
I . .

Dry hole - water In hole added during fatting head test.

water in lump; well is actually dry.

Baited water down.

Water levels affected by water from upper screen.

Doat is suspect.

Increasing water level suggests groundwater is beginning

to rech )this welt screen.

i)
j)
I')

Dry hole - water added in hole during constant heaI te
Blown dry.

water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No measurement taken.

)
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Table 1 WATER LEVEL DATA

DATE : 824 825S 825D 826 827 828 829S 829D 830 831 832 833S 833D 834S 8340 835

05/03/89 : DRY DRY 51.54b DRY DRY 21.04 27.43 27.43 18.52 24.70 DRY DRY DRY 26.15b DRY
05/09/89 : DRY DRY 51.59b DRY DRY 21.05 27.44 27.51 18.17 24.88 DRY DRY DRY 27.37b DRY 17.62
05/10/89 : - - - b

05/19/89 : - DRY 4 8 . 9 8 b DRY 21.05 - . 18.05 - DRY DRY DRY 19.96b DRY

05/25/89 : 46.58b DRY 4 9 . 4 2 b 4 4 . 7 1 b 1 4 . 1 7 b 21.12 27.47 30.62 21.86 23.60 25.97 3 4 . 6 0 b 3 5 . 5 1b 2 1 . 9 3b DRY 17.75'

06/02/89 : - - 21.13 27.43 30.64 2 6 . 8 9 b - -"

06/03/89 : 46.68b DRY 5 0 . 2 4 b 4 4 . 6 7 b 1 5 . 2 1 b 21.12 27.43 30.52e 19.26 24.05 2 6 . 9 1 b 34.61b 37.64 b 17.83
06/05/89 : 46.78b 5 0 . 4 0 b - 21.19 27.58 31.27e 18.98 - 34.65b 38.05 b 17.87

06/06/89 : 46.71 - 5 0 . 3 2 b 21.15 27.51 31.43e 20.90 3 4 . 6 8 b 3 8 . 3 0 b 17.91

06/07/89 : 46.80b 50.35 b 21.19 27.51 31.76e 18.76 34.71b 38.55 b 17.99

06/08/89 : 46.81b - 5 0 . 4 0 b 21.16 27.56 31.87e 18.70 3 4 . 7 2 b 3 8 . 7 0 b 18.35

06/09/89 : 46.71 b 5 0 .4 2b 21.19 27.56 3 1 . 9 0 e 18.60 34 . 6 9 b 3 8 . 8 5 b 18.49

06/10/89 : 46.78 b 5 0 . 4 4 b 21.18 27.57 31.57e 18.52 3 4 . 7 4 b 3 9 . 0 7 b 18.67

06/12/89 : 46.80b - 50.57 b 21.21 27.63 31.71e 18.43 34.72b 39.45 b 20.92

06/13/89 : 46.87 b 5 0 . 6 1 b 21.22 27.68 31.91e 18.42 3 4 . 7 5 b 3 9 . 6 4 b 18.95

06/14/89 : 46.85b 50.590 21.21 27.68 32.05e 18.38 3 4 . 7 5 b 3 9 . 8 3 b 19.00

06/16/89 : 46.88 b 50.52b - - 18.37 3 4 . 7 2 b 4 0 . 2 2 b 19.05

06/19/89 : 46.88b 50.69 b 21.19 27.87 32.45 18.35 3 4 . 7 4 b 4 0. 7 1 b 19.08

06/20/89 : 46.91 b 5 0 . 6 7 b 21.19 27.86 32.45e 18.32 34.75b 40.87b 19.13
06/21/89 : 4 6 . 8 8 b 50.66b 21.24 27.96 3 2 .5 4 e 18.34 3 4 . 7 5 b 4 1. 0 7 b 19.19

06/22/89 : 4 6 . 9 5 b 5 0 . 6 3 b - 21.23 27.91 3 2 . 5 9 e 18.34 3 4 . 7 7 b 4 1. 3 0 b 19.18

06/26/89 : 4 6 . 9 3 b 5 0 . 6 9 b 21.22 28.01 3 2 . 6 7e 18.35 3 4 . 7 6 b 4 1. 8 9 b 19.21

06/28/89 : 47.01 b 50.79b 21.24 28.04 32.77e 18.38 41.31b 19.23

06/30/89 : 47.03b 4 6. 5 4 b - 21.24 28.08 32.83e 18.37 34.69i 4 1. 5 9 b 19.24

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during falling head test.

c) Water in sump; well is actually dry.

d) Bailed water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) Increasing water level suggests groundwater is beginning

to recharge this well screen.

h) Destroyed.

i) Dry hole -

i) Blown dry.

water added in hole during constant head test.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby welt ("n982).

No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : 824 825S 825D 826 827 828 829S 829D 830 831 832 833S 833D 834S 834D 835

07/05/89 : 4 7 . 0 2 b 4 9 . 14 b 21.29 28.19 32.96e 18.42 34.62 42.41 i 19.30
07/15/89 : 48 . 2 0 b 18.57e - 19.22
07/19/89 : 4 7. 4 3 b 21.63 28.35 4 2 . 5 9 e 18.52 19.39
07/22/89 : 4 7 .43b 21.44 28.51 3 7 .53e 18.51 19.44

07/31/89 : - - - - 18.39 19.54

08/04/69 : 47.62 -b 21.37 28.58 34.53 18.34 19.54
08/14/89 : 4 6 . 8 7 b 50.93 b 21.57 29.06 3 7 . 2 4 e 22.13 34.991 40.0o7 19.62
08/17/89 : 4 6 . 8 5 b 5 0 . 8 5 b 21.54 29.03 3 7 . 2 2 e 22.13 34.86' 40.05i 19.62
08/19/89 : 46.86b - 5 0 . 9 4 b 21.54 29.06 37.20e 21.28 34.99 40.05 19.62

08/21189 : 46.93b 5 1 . 0 2 b 21.62 29.10 37.26e 19.49 35.57 40.12 20.12

08/24/89 : 4 7 . 1 0 b - 51.02 b 21.66 29.10 37.28e 18.57 35.57 40.14 20.12

08/29/89 : 4 6 . 8 7 b - 5 0 .9 4 b - 21.58 29.06 3 7. 2 4 e 22.11 - 34.991 40.05 19.62

09/05/89 : 4 6 . 8 5 b 51.02 b 21.62 29.08 37.37e 22.09 34.99 40.05 19.72

09/11/89 : 4 6 . 6 0 b 5 0 . 9 8 b 21.54 29.06 3 7 . 3 7 e 22.07 34.99i 20.05f 19.87

09/18/89 : 46.93b - 5 0 . 8 5 b 21.54 29.81 37.53e 24.07 34.99 40.22 20.12

09/20/89 :- - 18.40

09/21/89 : - 21.79 18.40
09/22/89 : - b 21.80 - - 18.57

09/25/89 : 47.02 b 5 1 . 0 2 b 21.79 29.76 37.45f 20.58 30.32 40.22 20.62

10/02/89 : 46.85 b 5 1 . 3 5 b 21.37 29.12 37.45f 22.17 35.49 39.72 19.79
10/09/89 4 7 . 3 5 b 5 1 0 2 b 21.37 29.10 37.37f 22.15 34.99 39.89 19.6210/17/89 : DRY 51.02 - 21.54 29.10 37.33f 22.15 34.99 40.14 19.19

10/27/89 : DRY 51 .19 21.58 29.26 37.37f 22.20 35.22 40.05 19.62

10/30/89 : DRY - 5168b 22.24 38.14f 37.62f 22.40 34.82 19.83

FOOTMOTES:

a) Water level recovering from rising head test.

b) Dry hole - water In hole added during falling head test.

c) Water in sump; well is actually dry.

d) Baited water down.

e) water levels affected by water from upper screen.

f) Data i, TeCt.

g) Incres ater level suggests groundwater is beginning

to reci e this well screen.

h)
i)

J)
k)

Destroyed.
Dry hole - water added in hole during constant head test.

Blown dry.

Water Levels may be affected by the tong term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No -- qsurement taken.)
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Table 1 WATER LEVEL DATA

DATE 824 825s 825D 826 827 828 829S 829D 830 831 832 833S 8330 834S 834D 835

11/06/89 : DRY 5 1 . 6 5 b - 22.25 38.12f 37.61 22.37 - - 34.82i 48.36 19.82

11/13/89 DRY 5 1. 6 8 b 22.29 38.091 37.64f 22.46 34.88i 48.34 19.94

11/21/89 DRY o 51.41 b 22.35 30.07 34.67f 19.48 34.85 50.18 19.1T

12/14/89 : DRY `5 1 , 3 7 b 21.71 29.55 33.95f 18.06 34.84' 50.59 19.74

12/29/89 DRY SIM5b 22.47 29.96 34.661 19.56 34.82 50.24 19.71

01/171/90 : DRY 5 1 . 7 3 b 22.56 30.29 34.82f 19.76 35.52 50.41 19.94

02/01/90 - 23.35 - - -

03/02/90 - 23.36

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during fatting head test.

c) Water in lump; well is actually dry.

d) Bailed water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) Increasing water level suggests groundwater is beginning

to recharge this well screen.

h)
i)

j)
k)

Destroyed.

Dry hole - water added in hole during constant head test.

Blown dry.

water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby we(( (MW982).

No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : 936 937 938 939 903 904 906 908 910 911 912 913 914 915 916

03/05/89 :

03/06/89 :

03/07/89 :

03/08/89 :

03/13/89 :

03/14/89 :

03/15/89 :

03/16/89 :

03/18/89 :
03/20/89 :

03/21189 :
03/22/89 :

03/24/89 :
03/30/89 :

03/31/89 :

04/01/89 :

04/04/89 :

04/05/189

04/12/89 :

04/15/89 :

04/18/89 ;

04/26/89 :

04/28/89 :

04/29/59 :

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water In hote added during failing head test.

c) Water in sump; well Is actually dry.

d) Bailed water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) Increasir- 4ater level suggests groundwater is beginning

to rech )his welt screen.

h) Destroyed.
i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the Long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

- No measurement taken.

)
)
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Table I WATER LEVEL DATA

DATE 936 937 938 939 903 904 906 908 910 911 912 913 914 915 916

05/03/89

05/09/89

05/10/89

05/19/89

05/25/89

06/02/89

06/03/89

06/05/89

06/06/89

06/07/89

06/08/89

06/09/89

06/10/89

06/12/89

06/13/89

06/14/89

06/16/89

06/19/89

06/20/89

06/21/89

06/22/89

06/26/89

06/28/89

06/30/89

28.13
29.13
27.54

26.08

25.96

26.05

25.94

26.26

26.00

25.95

26.00

26.01

26.01

25.98

25.89

25.89

25.86

25.99

25.91

25.80
25.87

25.78

DRY

DRY

DRY

DRY
DRY

DRY
17 .13b

DRY
b

b19 00
b19 15
b

19 30
b19 36
b19 47
b19 57
b19 51
b19 89
b19 97
b

20 21
b

20 42
b

20 52
b

20 59
b20 69
b

21 05

DRY

13.95

13.97

14.12

14.20

14.28

14.20

14.32

14.31

14.30

14.33

14.37

14.38

14.38

14.34

14.42

14.42

14.45

14.47

14.47

14.50

14.52

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during falling head test.

c) UWter in sump; welt is actually dry.

d) Bailed water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) increasing water level suggests groundwater is beginning

to recharge this welt screen.

h) Destroyed.
i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).
No measurement taken.
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Table I WATER LEVEL DATA

DATE : 936 937 938 939 903 904 906 908 910 911 912 913 914 915 916

07/05/89 : 25.79 - 14.61

07/15/89 : 25.76 - 14.75

07/19/89 : 26.02 14.81

07/22/89 : 25.73 14.85

07131189 : - 14.90

08/04/89 : DRY f 14.83

08/14/89 : 25.68 14.96 35.41 DRY DRY DRY DRY DRY DRY DRY DRY DRY
08/17/89 : 25.67 - 14.95 35.29 DRY DRY DRY DRY DRY DRY DRY DRY DRY
08/19/89 : 25.63 - 14.95 35.42 DRY DRY DRY DRY DRY DRY DRY DRY DRY
08/21/89 : 25.54 DRY 15.03 35.55 DRY DRY DRY DRY DRY DRY DRY DRY DRY
08/24/89 : 25.46 DRY 14.95 35.50 DRY DRY DRY DRY DRY DRY DRY DRY DRY

08/29/89 : 25.67 - DRY 14.95 35.42 DRY DRY DRY DRY DRY DRY DRY DRY DRY
09/05/89 : DRYf DRY 14.96 36.00 DRY DRY DRY DRY DRY DRY DRY DRY DRY
09/110189 : 25.71 DRY 14.95 36.00 DRY DRY DRY DRY DRY DRY DRY DRY DRY

09/18/89 : 25.63 DRY 15.03 35.56 DRY DRY DRY DRY DRY DRY DRY DRY DRY

09/20/89 : - . .

09/21/89 : - DRY

09/22/89 : - - DRY

09/25/89 : 25.63 DRY 15.12 36.50 DRY DRY DRY DRY DRY DRY DRY DRY DRY

1o/0•/89 : 25.54 DRY 15.16 36.00 DRY DRY DRY DRY DRY DRY DRY DRY DRY

10/09/89 : 26.21 . DRY 15.12 35.92 DRY DRY DRY DRY DRY DRY DRY DRY DRY

10/17/89 : 25.71 DRY 14.95 36.11 DRY DRY DRY DRY DRY DRY DRY DRY DRY

10/27/89 : 25.46 DRY 15.14 35.50 DRY DRY DRY DRY DRY DRY DRY DRY DRY

10/30/89 : 26.00 DRY 15.34 36.20 DRY DRY DRY DRY DRY DRY DRY DRY DRY

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during faiting head test.

c) Water in sump; well Is actually dry.

d) Baited water down.

e) Water levels affected by water from upper screen.

f) Data 1i Ict.

g) Increas iter level suggests groundwater is beginning

to rech, this wel( screen.

h)
i)

i)

Destroyed.

Dry hole - water

Blown dry.

added in hole during constant head test.

k) Water levels may be affected by the long term (1/9190 - (1/23/90)

conducted in a nearby well (MW982).

- No )rement taken.
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Table 1 WATER LEVEL DATA

DATE : 936 937 938 939 903 904 906 908 910 911 912 913 914 915 916

11/06/89 : 25.98 DRY 15.32 36.23 DRY DRY DRY DRY DRY DRY DRY DRY DRY
11/13/89 : 25.98 DRY 15.34 36.29 DRY DRY DRY DRY DRY DRY DRY DRY DRY
11/21/89 : 25.47 CRY 14.96 32.54i 37.86 DRY DRY DRY DRY DRY DRY DRY DRY DRY

12/14/89 : 25.08 DRY 14.73 32.51i 36.43 DRY DRY DRY DRY DRY DRY DRY DRY DRY
12/29/89 : 25.69 DRY 15.21 32.59 34.38 DRY DRY DRY DRY DRY DRY DRY DRY DRY

01/17/90 : 25.83 DRY 15.47 32.74 34.39 DRY DRY DRY DRY DRY DRY DRY DRY DRY

02/01/90 :- 35.34 -

03/02/90 : - 35.33

FOOTNOTES:

a)
b)
c)
d)

0)
f)

Water level recovering from rising head test.
Dry hole - water In hole added during failing head test.
Water in sump; watt is actually dry.
Bailed water down.

Water teveis affected by water from upper screen.
Data Is suspect.

h)

i)
I)
k)

Destroyed.

Dry hole - water added in hole during constant head test.

Blown dry.

Water levels may be affected by the tong term (1/9/90 - (1/23/90)

conducted in a nearby welt (NW982).

No measurement taken.

g) Increasing water level suggests groundwater is beginning
to recharge this welt screen.
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Table I WATER LEVEL DATA

DATE : 917 918 919 920 921 925 932 831 926 946 950 949 956 955 954

03/05/89 :

03/06/89 :
03/07/89 :

03/08/89 :

03/13/89 :

03/14/89 :

03/15/89 :

03/16/89 :
03/18/89 :

03/20/89 :

03/21/89 :

03/22/89 :

03/24/89 :

03/30/89 :

03/31/89

04/01/89 :

04/04/89 :

04/05/89 :

04/12/89 :

04/15/89 :

04/18/89 :
04/26/89 :

04/28/89 :

04/29/89 :

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during fatting head test.

c) water in sump; welt is actually dry.

d) Baited water down.

e) Water levels affected by water from upper screen.

f) Data Is suspect.

9) Increasir- water level suggests groundwater is beginning

to recl his well screen.

h) Destroyed.
i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the tong term (1/9/90 - (1/23/90)

conducted in a nearby welt (MW982).

No measurement taken.

)
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Table 1 WATER LEVEL DATA

DATE : 917 918 919 920 921 925 932 831 926 946 950 949 956 955 954

0503/89 :

05/09/89 :

05/10/89 :

05/19/89 :

05/25/89 :

06/02/89 :

06/03/89 :

06/05/89 :
06/06/89 :

06/07/89 :
06/08/89 :
06/09/89 :

06/10/89 :

06/12/89 :
06/13/89 :
06/14/89 :
06/16/89 :

06/19/89 :

06/20/89 :
06/21/89 :
06/22/89 :

06/26/89 :
06/28/89 :
06/30/89 :

FOOTNOTES:

a) Water level recovering from rising head test.
b) Dry hole - water in hole added during failing head test.
c) Water in sump; well is actually dry.
d) Baited water down.

e) water levels affected by water from upper screen.
f) Data is suspect.

g) increasing water level suggests groundwater is beginning
to recharge this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.
j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (NW982).

No measurement taken.
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Table 1 WATER LEVLL - TA

DATE 917 918 919 920 921 925 932 831 926 946 950 949 j6 955 954

07/05/89 :
07/15/89 ;

07/19/89 :

07/22/89 :

07/31/89 :

08/04/89 :

081/14/89 :

08/17/89 :

08/19/89 :

08/21/89 :

08/24/89 :

08/29/89 :

09/05/89 :

09/11/89 :

09/18/89 :

09/20/89 :

09/21/89 :

09/22/89 :

09/25/89 :

10/02/89 :

10/09/89 :

10/17/89 ;

10/27/89 :
1030/89 :

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY
DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY DRY

DRY DRY

DRY DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY DRY DRY DRY DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY DRY

DRY DRY

DRY DRY

DRY DRY
DRY DRY

DRY DRY

DRY
DRY

DRY

FOOTNOTES:

a) Water level recovering from rising head test. h) Destroyed.

b)

C)
d)

e)
f)

9)

Dry hole - water in hole added during falling head test.

Water In sump; well Is actually dry.

Bailed water down.

Water Le-ela affected by water from upper screen.

Data ect.

Increa /water level suggests groundwater is beginning

to reci. je this wel( screen.

j)
k)

Dry hole - water added in hole during constant h*ad test.

Blown dry.

water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No 5urement taken.

) )
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Table I WATER LEVEL DATA

DATE : 917 918 919 920 921 925 932 831 926 946 950 949 956 955 954

11/06/89 : DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
11/13/89 : DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
112189 : DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

12/14/89 : DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
12/29/89 : DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

01/17/90 : DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

02101/90 : - DRY

03/02/90 : - DRY

FOOTNOTES:

a) Water level recovering from rising head test.
b)
c)

d)

0)
f)

g)

Dry hole - water in hole added during falling head test.
Water in aump; well Is actually dry.
Sailed water down.

Water levels affected by water from upper screen.
Date is suspect.

Increasing water level suggests groundwater is beginning
to recharge this wetL screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.
j) Blown dry.

k) Water Levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).
- No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : 92? X UNMRKD 951 922 923 943 826 944 909 965 966 972 974 981

03/05/89 :

03/06/89 :

03/07189 :

03/08/89 :

03/13/89 :

03/14/89 :

03/15/89 :

03/16/89 :

03/18/89 :

03/20/89 :

03/21/89 :

03/22/89 :

03/24/89 :
03/30/89 :

03/31/89 :

04/01/89 :
04/04/89 2

04/05/89 :

04/12/89 z

04/15/89 :

04/18/89 :

04/26/89 :
04/28/89 :

04/29/89 :

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during fatling head test.

c) Water In sump; welt is actually dry.

d) Bailted water down.

e) Water Levels affected by water from upper screen.

f) Data is suspect.

g) Increasing water level suggeast groundwater is beginning

to rec' )this welt screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water Levels may be affected by the tong term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No measurement taken.

)
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Table 1 WATER LEVEL DATA

DATE : 927 X UNNRKD 951 922 923 943 826 944 909 965 966 972 974 981

05/03/89 :
05/09/189 :
05/10/89 :
05/19/89:

05/25/89 :

06/02/89 :

06/03/89 :

06/05/89 :

06/06/89 :

06/01/89 :

06/08/89 :

06/09/89 :

06/10/89 :

06/12/189 :

06/13/89 :

06/14/189 :

06/1689 :

06/19/89 ;

06/20/89 :
06/21/189 :

06/22/89 :

06/26/89 :
06/25/89 :
06/30/89 ;

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during falling head test.
c) Water In sump; well Is actually dry.
d) BaiLed water down.

a) water levels affected by water from upper screen.
f) Data Is suspect.

g) Increasing water level suggests groundwater is beginning
to recharge this welL screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the tong term (1/9/90 - (1/23/90)
conducted in a nearby welt (MW982).

- No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : 927 x UNNRKD 951 922 923 943 826 944 909 965 966 972 974 981

07/05/89 :

07/15/89 :

07/19/89 :
07/22/89 :

07/31/89 :

08/04/89 :

08/14/89 :

08/17/89 :

08/19/89 :

08/21/89 :
08/24/89 :

08/29/89 :

09/05/89 :

09/11/89 :

09/18/189 :

09/20/89 :

09/21/89 :

09122/89 ;

09/25/89 :

10/02/89 :
10/09/89 :

10/17/89 : 44.67 DRY DRY DRY DRY DRY DRY DRY DRY DRY 24.13

10/27/89 : 44.75 DRY DRY DRY DRY DRY DRY DRY DRY DRY 24.14

10/30/89 : 44.831 DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.95 26.82 88.97 137.50 78.47

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hole added during tailing head test.

c) Water in sump; Weil is actually dry.

d) Baited water down.

e) Water levels affected by water from upper screen.

f) Data ; pect.

g) Incref )water level suggests groundwater is beginning

to rec je this well screen.

h) Destroyed.
i) Diry :ile - water added in hole during constant head test.
j) Blown dry.

k) Water levels may be aftected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

M Turement taken.

)
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Table 1 WATER LEVEL DATA

DATE : 927 X UNNRKD 951 922 923 943 826 944 909 965 966 972 974 981

11/06/89 : 44.80i DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.92 26.84 88.99 137.40 78.46
11/13/89 : 44.871 DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.94 26.87 88.93 137.31 78.42
11/21/89 : 44.92 DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.96 26.89 88.87 137.34 78.49

12/14/89 : 44.95i DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.86 26.69 71.46 114.57 78.92
12/29/89 : 45.121 DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.74 26.58 64.96 117.30 74.60

01/17/90 : 45.21 DRY DRY DRY DRY DRY DRY DRY DRY DRY 23.76 26.71 64.99 117.37 76.85k

02/01/90 : . DRY - 26.41

03/02/90 : - DRY 26.39

FOOTNOTES:

a) Water level recovering from rising head test.
b) Dry hole - water in hole added during falling head test.
c) Water In sump; welt is actually dry.

h)
I)

I)

Destroyed.

Dry hole -

Blown dry.

water added in hole during constant head test.

d)
e)
f)
9)

Salled water down.
Water levels affected by water from upper screen.

Data Is suspect.

Increasing water level suggests groundwater Is beginning

to recharge this weal screen.

k) Water levels may be affected by the tong term (1/9/90 - (1/23/90)
conducted in a nearby welt (MW982).
No measurement taken.
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Table I WATER LEVEL DATA

DATE : 975 980 973 97c 970 969 979 982 963 967 905 TP4.1 TP51 TP43 TP44

03/05/89

03/06/89

03/07/89

03/08/89

03/13/89

03/14/89

03/15/89

03/16/89

03/18/189

03/20/89

03/21/89

03/22/89

03/24/89

03/30/89

03/31/89

'4/04/8v

04/05/89

04/12/89

04/15/89

04/18/89

04/26/89

04/28/89

04/29/89

FOOTNOTES:

a) water level recovering from rising head teS

b) Dry hole - water in hole added during falling head test.

c) Water in sump; welt In actually dry.

d) Baited water down.

e) Water levels affected by water from upper screen.

f) Data Is suspect.

9) Increa,'-q water level suggests groundwater Is beginning

to re ) this welt screen.

h) Destroyed.

I) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the tong term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).
- No measurement taken.
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Table 1 WATER LEVEL DATA

DATE 975 980 973 976 983 970 969 979 982 963 967 905 YP41 TP51 TP43 TP44

05/03/89

05/09/89

05/10189

05/19/89

05/25/89

.06/02/89

06/03/89

06/05/89

06/06/89

06/07/89

06/08/89

06/09/89

06/10/89

06/12/89

06/13/89

06/114189

06/16/89

06/19/89

06/20/89

06/21/89

06/22/89

06/26/89

06/28/89

06/30/89

FOOTNOIES:

a) water level recovering from rising head test.

b) Dry hole - water In hole added during fatting head test.

c) water in sump; welt is actually dry.

d) Bailed water down.

a) water levels affected by water from upper screen.

f) Date is suspect.

g) increasing water level suggests groundwater is beginning

to recharge this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby welt (MW962).

No measurement taken.
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Table I WATER LEVEL DATA

DATE : 975 980 973 976 983 970 969 979 982 963 967 905 TP41 TP51 1P43 1P44

07/05/89

07/15/89

07/19/89

07122189

07/31/89

08/04/89

08/14/89

08/17/89

08/19/189

08/21/89

08/24/89

08/29/89

09/05/89

09/11/89

09/18/89

09/20/89

09/21/89

09/22/89

09/25/89

10/02/189

10/09/89

10/17/89

10/27/89

10/30/89

31.00
31.02

31.00

31.00

31.00

31.00

31.17

31.13

31.00

4 7 . 9 8 f

28.23
28.41

28.21

28.17

28.00

28.23

28.23

28.17

28.21

19.79
19.79

19.79

20.35

20.37

19.79

20.25

20.29

20.21

18.10
18.08

18.08
DRY

DRYf

18.08

21.19

21.19

21.10

28.17 20.21 23.33

80.40

32.17 28.58 20.46 21.33
32.00 28.50 20.37 21.42

31.17 28.27 21.12 21.50
21.41

DRY 31.23 28.34 20.46 21.2379.45 DRY DRY

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water In hole added during fatting head test.

c) Water in sump; welt is actually dry.

d) Bailed water down.

e) Water lev affected by water from upper screen.

f) Data is )Zt.

g) Increasi star level suggests groundwater is beginning

• ,, hir. this well screen.

h) Destroyed.
i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).
No r Iement taken.
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Table I WATER LEVEL DATA

DATE : 975 980 973 976 983 970 969 979 982 963 967 905 TP41 IP51 TP43 TP44

11/06/89 : 80.43 79.40 DRY DRY DRY DRY DRY - - - - 31.31 28.20 19.95 19.65
11/13/89 : 80.72 79.61 DRY DRY DRY DRY DRY 82.37 82.34 - 31.36 28.24 19.92 19.67
11/21/89 : 80.85 77.74 DRY DRY DRY DRY DRY 82.36 82.31 83.52 26.70 45.96d 31.37 28.25 19.89 19.69

12/14/89 : 75.65 76.60 DRY DRY DRY DRY DRY 74.90 74.99 83.56 26.74 45.98d 31.39 28.21 20.51 24.99
12/29/89 : 73.31 73.93 DRY DRY DRY DRY DRY 72.33 72.42 83.67 25.92 4 6 . 1 3 d 28.28f 22.08f DRY DRY

01/17/90 : 77.78k 7 7 . 34 k DRY DRY DRY DRY DRY 8 2 .77k 75.30c 83.51 26.02 46.13d 31.37 28.61 22.00 DRY

02/01/90 : - - - - 26.17

03/02/90 : - 26.15

FOOTNOTES:

a)

b)

c)

d)

e)

f)

g)

Water level recovering from rising heed test.
Dry hole - water in hole added during falling head test.
Water in sump; well is actually dry.

Baited water down.

Water levels affected by water from upper screen.
Data Is suspect.

Increasing water level suggests groundwater Is beginning

to recharge this well screen.

h)
i)

j)
k)

Destroyed.
Dry hole - water added in hole during constant head test.

Blown dry.

Water levels may be affected by the long term (1/9/90 - (1123/90)

conducted in a nearby well (MW982).

No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : TP47 TP52 TP53 TP54 TP36 TP29 TP28 TP62 TP57 TP58 TP60 TP116 TPI43

03/05/89 :

03/06/89 :

03/07/89 :

03/08/89 :
03/13/89 :

03/14/89 :
03/15/89 :

03/16/89 :

03/18/89 :

03/20/189 :

03/21/89 :

03/22/89 :

03/24/89 :

03/30/89 %

03/31/89 :

04/01/89 :

04/04/89 %

04/05/89 :
04/12/89 ;

04/15/89 :

04/18/89 :
04/26/89 :

04/28/89 :

04/29/89 :

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water in hoLte added during falling head test.

c) Water in sump; welt is actually dry.

d) sailed water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) Increasing water level suggests groundwater is beginning

to rec' ) this wett screen.

h) Destroyed.
i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).
No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : TP47 TP5Z TP53 TP54 TP36 TP29 TP28 TP62 TP57 TP58 TP60 1P116 TP143

05/03/89 :

05/09/89 :

05/10/89 :

05/19/89 :

05/25/89 :

06/02/89 :

06/03/89 :

06/05/89 :

06/06/89 ;

06/07/89 :

06/08/89 :

06/09/89 :

06/10/59 :
06/12/89 :

06/13/89 :

06/14/89 :

06/16/89 :

06/19/89 :

06/20/89 :

06/21/89 :

06/22/89 :
06/26/189 :

06/28/89 :

06/30/89 :

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water In hole added during failing head test.

c) Water in sump; well it actually dry.

d) Balled water down.

e) Water levels affected by water from upper screen.

f) Data is suspect.

g) Increasing water level suggests groundwater is beginning

to recharge this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : TP47 TP52 TPS3 TP54 TP36 TP29 TP28 TP62 TP57 1P58 TP60 TP116 TP143

07/05/89 :
07/15/89 :

07/19/89 :

07/22/89 :

07/31/89 :

08/04/89 :

08/14/89 : 23.38 DRY 27.33 28.61 22.73 21.04 DRY 24.48
08/17/89 : 23.35 DRY 27.25 28.55 22.73 20.96 DRY 24.44
08/19/89 : 23.21 DRY 27.25 28.57 22.71 21.04 DRY 24.42

08/21/89 : 23.42 DRY 27.50 28.72 22.71 21.21 DRY -

08/24/89 : 23.50 DRY 27.25 28.72 22.75 21.79 DRY DRY 29.00,/" 27.08
08/29/89 : 23.38 DRY 27.31 28.61 22.71 21.02 DRY 24.46 DRY 30.00 27.17

09/05/89 : 23.50 DRY 27.51 28.65 DRY 21.17 DRY - DRY 29.00 27.50

09/11/89 : 23.42 DRY DRY/CRY DRY 21.19 DRY -DRY DRY 27.50
o. i o / oV ,, , .,o, j ,-o

09/18/89 23.42 DRY DRY DRY DRY 21.21 DRY DRY 29.00 27.13 28.50 18.00

09/20/89 :

09/21/89 :

09/22/89 : 
DR 272 28.50

09/25/89 : 23.42 DRY DRY DRY DRY 21.17 DRY DRY 27.21 28.50

10102189 : 23.75 DRY DRY DRY DRY 21.62 DRY DRY DRY 27.00 DRYf DRY

10/09/89 : 23.50 DRY DRY DRY DRY 21.54 DRY fDRY DRY 27.17 DRY DRY10/17/89 24.50 Z4,50c 29.42€ 29.58 22.75 21.19 DRY 22.92f DRY DRY 33.08 DRY
10127189 : 24.25 24.49 29.44 29.40 22.90 21.21 DRY R23.00 DRY DRY2 332.7 DRY
10/30/89 : 23.56 DRY DRY DRY 21.25 21.34 DRY DRY DRY 27.23 28.62 DRY

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hote - water in hole added during fatting head test.

c) Water in sump; weat is actually dry.

d) Sailed water down.

e) Water levels affected by water from upper screen.

f) Data is \ect.

g) Increat )ater level suggests groundwater is beginning

to rech this well screen.

h)
i)

k)

Destroyed.
Dry hole - water added in hole during constant head test.

Blown dry.

Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No - -urement taken.)
/
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Table I WATER LEVEL DATA

DATE : TP47 TP52 TP53 TP54 TP36 TP29 TP28 TP62 TP57 TP5B 1P60 IP116 IP143

11/06/89 : 24.92 24.42c 28.53c 29.66 22.70 21.59 DRY DRY 29.15c DRY 28.63 DRY
11/13/89 : 24.94 24.43c 28.54c 29.88 22.71 21.69 DRY DRY 29.16 DRY 28.66 DRY
11/21/89 : 24.96 24.43c 28.55c 29.69 22.71 21.69 DRY DRY 29.17 DRY 28.67 DRY

12/14/89 : 23.60 2B.64f 32.80f 22.17 24.17 DRY DRY DRY DRY DRY 28.69 DRY
12/29/89 : DRY DRY DRY 21.09 DRY DRY DRY DRY 28.64 DRY 29.39 DRY

01117190 : DRY DRY DRY 21.91 DRX DRY DRY DRY DRY DRY DRY 29.67 DRY

02/01/90 : -

03/02/90 :-

FOOTNOTES:

a) water level recovering from rising head test.
b) Dry hole - water in hole added during fatling head test.
c) Water in aump; welt it actually dry.
d) Sailed water down.

e) Water teayes affected by water from upper screen.
f) Data Is suspect.

9) Increasing water level suggests groundwater is beginning
to recharge this waitt acreen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.
j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)
conducted in a nearby well (MW962).

- No measurement taken.



PAGE 33 OF 36
Table 1 WATER LEVEL DATA

DATE : TP56 TP88 TP89 TP9Z UNK 971 977 978

03/05/89 :

03/06/89 :

03107/89 :

03/08/89 :

03/13/89 ;

03/14/89 :

03/15/89 :

03/16/89 :

031181/89 :

03/20/89 :

03/21/89 :

03/22/89 :

03/24/89 :

03/30/89 :

03/31/89 :

04/01/89 :
04/04/89 :

04/05/89 :
04/12/89 ;

04/15/89 :

04/18/89

04/26/189

04/28/89

04/29/89

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hole - water In hole added during tailing head test.

c) Water in sump; weat is actually dry.

d) Bailed water down.

e) water levels affected by water from upper screen.

f) Data is suspect.

9) Increasing water level suggests groundwater is beginning

to rec' ) ths well screen.

h) Destroyed.
I) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) Water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby well (MW982).

No measurement taken.

) /
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DATE : TP56 TP88 TP89 TP92 UWK 971 977 978

05/03/89 :

05/09/89 :

05/10/89 :

05/19/89 :

05/25/89 :

06/02/89 :

06/03/89 :

06/05/89 :
06/06/89 :

06/07/89 :

06/08/89 :
06/09/89 :
06/10/89 :

06/12/89 :

06/13/89 :
06/14/89 :

06/16/89 :
06/19/89 :

06/20/89 :
06/21/89 :

06/22/89 :

06/26/89 :
06/28/89 :
06/30/89 :

FOOTNOTES:

a) Water level recovering from rising head test.
b) Dry hole - water in hole added during falling head test.
c) Water in sump; well is actually dry.
d) Bailed water down.

e) Water levels affected by water from upper screen.
f) Date Is suspect.

g) Increasing water level suggests groundwater is beginning
to recharge this well screen.

h) Destroyed.

I) Dry hole - water added in hole during constant head test.
j) Blown dry.

k) Water levels may be affected by the tong term (1/9/90 - (1/23/90)
conducted in a nearby well (MW982).

No measurement taken.
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Table 1 WATER LEVEL DATA

DATE : TP56 TP68 TP89 TP92 UNK 971 977 978

07/05189 :

07/15/89 :

07/19/89 :

07/22/89 :

07131/89 :

08/04/89 :

08/14/89

08/17/89

08/19/89

08/21/89

08/24/89

08/29/89 :

09/05/89 :

09/11/89 :

09/18/89 ;

09/20/89 :

09/21/89 :

09/29/89 :

09/25/89 :

10/02/89 :

10/0989 :

10/17/89 : 27.50 28.92

10/27/89 : 27.54 28.92

10/30/89 : 22.96 27.65 29.28 30.92

FOOTNOTES:

a) Water level recovering from rising head test.

b) Dry hote - water in hole added during fatting head test.

c) water in sump; welt is actually dry.

d) Baited water down.

e) Water levels affected by water from upper screen.

f) Data is \ct.

g) Increas: )ter level suggests groundwater is beginning

to rech, this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.

j) Blown dry.

k) water levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby welt (MW982).

No ' '-rement taken.)
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Table 1 WATER LEVEL DATA

(AIF : TP56 TP88 TP89 TP92 UNK 971 977 978 1

1106189

1/13/89

1121/89

23.01

23.11

23.11

30.89

30.90

30.90

29.31

29.36

29.38

30.91/

30.91

30.92

2/14/89 23.13
2/29/89:

1117190

'1/01/90

1/02/89

,'1n7190 -

./1)8/90

2/09/90

2/20/90

/121/90

2122190

//27/90 :

DRY 29.40 DRY

363.60

365.10

363.70

327.35

327.40

326.90

455.30

447.40
441.20

417.90

417.30

417.42

417.30

O1NOTES:

Water level recovering from rising head test.
Dry hole - water in hole added during falling head test.
water in sump; well is actually dry.
Railed water down.
Water levels affected by water from upper screen.
Data is suspect.
Increasing water level suggests groundwater is beginning
to recharge this well screen.

h) Destroyed.

i) Dry hole - water added in hole during constant head test.
j) Blown dry.
k) Uater levels may be affected by the long term (1/9/90 - (1/23/90)

conducted in a nearby wet( (MW982).
No measurement taken.

(
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DEMONSTRATION OF LOW YIELD OF THE
FRACTURED KANCOS SHALE,

CHENEY SITE, GRAND JUNCTION, COLORADO

PURPOSE: To demonstrate that the fractured Mancos shale at the Cheney site
(Grand Junction, Colorado) cannot sustain a yield of 150 gallons per
day (gpd) to a well.

PROCEDURE: Because of the complex hydrologic characteristics of
fractured bedrock, quantitative numerical modeling does not
accurately simulate flow in the fractured Mancos shale at the
Cheney disposal site. Therefore, to assess whether the fractured
Mancos could yield 150 gpd to a well, superposition of pumping test
data and daily pumping of monitor well GRJ 982 was conducted to
estimate long-term drawdown in the well.

Monitor well GRJ 982 is screened within the fractured Mancos
formation at the Cheney site. Analyses of data from two pumping
tests conducted on monitor wells GRJ 979 and 982 (Calculation # GRJ
11-89-14-03) indicate that the average transmissivity of the
fractured Mancos shale in the vicinity of these wells is 1 ft 2 per
day and the storativity is 1 X 10-5.

Actual drawdown and recovery data from these pumping tests
were used to predict drawdown over a 10 day period. Two pumping
scenarios were simulated using superposition of the pumping and
recovery data from the tests. The first scenario consisted of
pumping 52.5 gallons from the well each day over a 3.5 hour period,
and then allowing the well to recover until the following day. The
second scenario consisted of pumping 87.5 gallons over a 11.7 hour
period each day, and then allowing the well to recover until the
following day. These pumping schedules were simulated for a period
of ten days, and the principle of superposition was used to
graphically predict the total drawdown at the end of the 10-day
period.

Actual field testing of monitor well GRJ 982 was also
conducted to provide additional evidence of the low yield of the
fractured Mancos shale. The monitor well was pumped twice daily
over a 15 day period, with an average withdrawal rate of 45 gpd.
The drawdown after each pumping event and the cumulative drawdown
was observed, and is tabulated in Table 1. A pumping rate greater
than 45 gpd could not be sustained because drawdown became
excessive and the pump would not function properly.

ASSUMPTIONS:

I) The rate of recharge in the Mancos shale is independent
of the total drawdown in the well. Therefore, the recovery
curve is consistent each day, regardless of the water level.
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2) 'No boundary conditions occur other than those detected
during the one-day pumping tests conducted on monitor well
GRJ 982 during October 31, 1989. Hence, the hydrologic
characteristics of the fractured Mancos remain relatively
constant while the formation is being dewatered.

3) To predict the effects of pumping the well at 150 gpd, the
daily decline in water levels is assumed to be a linear
function of the pumping rate. 3)

DATA SOURCES

1) Pumping Test Analyses on GRJ Monitor Wells 979 and 982
(Calculation # GRJ-I1-89-14-03).

CALCULATIONS AND RESULTS:

The drawdown data from the pumping tests conducted on monitor
well GRJ 982 (Calc. # GRJ-11-89-14-03) was graphically superimposed
over a 10-day time period to predict the total drawdown over 10
days. Figure 1 shows the predicted drawdown when 52.5 gallons is
pumped from the well for 3.5 hours each day. Total drawdown after
10 days is 10.3 feet, with an average decline in water level of
1.03 feet per day.

Figure 2 shows the predicted drawdown when 87.5 gallons is
pumped from the well over a 11.7 hour period each day. Total
drawdown over the 10-day period at this higher pumping rate is 24.1
feet, with an average decline in water level of 2.41 feet per day.

Although a 150 gpd pumping rate could not be simulated using
this graphical superposition technique, the cumulative drawdown at
the lower pumping rates (52.5 gpd and 87.5 gpd) is significant.
The maximum available drawdown for monitor well GRJ 982 is
approximately 30 feet (Calc # GRJ 11-89-14-03). Hence, GRJ 982
cannot support these pumping rates for even one month of time.

If cumulative drawdown is assumed to be a linear function of
the average daily pumping rate, then the drawdown can be predicted
for a pumping rate of 150 gpd. Figure 3 is a graph of average
daily decline in pre-pumping water level as a function of the daily
pumping rate. The graph indicates that if the well were to be
pumped at 150 gpd, water levels would decline an average of 4.8
ft/day. Even if the total depth of the well was 700 feet (thus
utilizing the effects of well borehole storage), the well would be
pumped dry in less than 150 days. ( *A" . -4*.o- )

Table 1 presents actual drawdown data when GRJ 982 is pumped
twice daily for 15 days, with an average daily withdrawal of 45
gpd. The cumulative drawdown by the 15th day was 6.7 feet. This
is consistent with the graphical simulations described above,
except total drawdown is less because the average pumping rate was
lower.



Pump Test Simulation CGRJ 982)
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Figure 1 Predicted drawdown when monitor well GRJ 982 is
pumped 52.5 gpd for 10 days.

Pump Test Simulation CGRJ 982)
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Figure 2 Predicted drawdown when monitor well GRJ 982 is
pumped 87.5 gpd for 10 days.
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Figure 3 Daily decline in pre-pumping water level as
function of the pumping rate.
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CONCLUSIONS AND RECOMMENDATIONS:

Both the graphical simulations and the field pumping exercise
indicate that the fractured Mancos formation has a very low yield,
and cannot sustain a yicld of 150 gpd. Recovery in monitor well
GRJ 982 is insufficient for maintaining a constant pumping rate of
150 gpd, and drawdown will be excessive at this rate of pumping.
If the daily decline in water level is assumed to be a linear
function of the pumping rate, then water levels would decline at
a rate of 4.8 ft/day at a pumping rate of 150 gpd. Even if the
well were completed throughout the entire 700' thickness of the
Mancos shale to utilize borehole storage effects, the well would
be pumped dry within 150 days. Therefore, because the fractured
Mancos cannot sustain a yield of 150 gpd to a well, it can be
classified as Class III (or Limited Use) groundwater.

Additional evidence of the low yield of the formation is
available from radiological dating of groundwater from the
fractured Mancos and from the overlying alluvium. Radiocarbon
dating of groundwater from the fractured Mancos indicates that the
groundwater is roughly 30,000 years old (Calculation #GRJ-03-90-
14-15). This reflects extremely limited recharge from perched
water in the overlying alluvium. Tritium analyses of water from



the alluvium (Calc. #GRJ-03-90-14-15) indicates that alluvial
groundwater is young (less than 30 years). If substantial recharge
were occurring into the fractured Mancos, then the water in the
Mancos would be relatively recent. This is additional proof of
the low yield potential of the fractured Mancos and the Limited Use
(Class III) characteristics of the groundwater in the fractured
Mancos.
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TELEDYNE ISr'TOP-S

REPPRT OF ANALYSIS

CUSTPMER P.O. NUMRFR

(

RUN DATE 0O/2?iqO

PAGE IWORK ORDER NUMBER

3-01?

DATE RECEIVED

11/30/89

DELIVERY nATE

01102/40A APr.HULETA
JACOBS ENGINFFEING GQRUP INC
5301 CFNTRAL AVENUE SUITE 1700
ALPUQUERQUE NM 97109

W A T E R

TFLFDYNE
SAMPLF CUSTOMERIS
NUMBER IDENTIFICATION

05@50 OIF-011 GRJ 03

*58U1 OlIF-Al GRJ 03

85952 OIF-qO9 GRJ 03

65853 OIF-9RI GRJ 03

SIPS4 CIF-4O2 GRJ 03

35655 OJF-967 GRJ 03

"6q586 OIF-965 GRJ 03

85657 OIF-O0 GaRJ 03

COLLECTION-DATE
STA START STOP
NUN DATE TIPE DATE TIME NUCLInF

11/16 H-3

11/1A H-3

1ll/l m-3

ll/1 m-3

11/18 N-I

1t1/6 H-3

IlIlA H-3

11/1T H-3

"-.1-/ KID-COUNT
ACTIVITY NUC4-LIN.LTa TIE

I PCI/LITERI -ttW-- DATE TINE

6.q *-2.7 E 00 _ 0._ 01/10

L.T. I. E 00 0/1 2., Di

T.A *-2.5 0D __.00 . e• .• i 0n1g

L.T. 3. EO 0 0--.'7 01/13

L.T. 3. f 00 _ 01/20

L.T. 6. E 00 __...01/o 0

3.t. S. E 0t 4 /1024
3.5 4-0.3 F01 ... 0 . 01/23

VOLUME - UNITS
ASH-WGHT-l 0 LAS.

5

5

5

S

S

5

S

S

LAST PAGE OF REPORT
APPROVEO BY S. CAPO*BtLt 01/29/90

SEND I COPIES TO JA040S A ARCHULETA

2 - GAS LAS. 3 - RADIO CHEMISTRY LAS. 4 - GE(LII GAMMA SPFC LAS. 5 - TPITIU" GAS/L.S. LAS. 6 - ALPHA SPEC LAS.

/ r, /,40 1A,/= // -/(/I-
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BL.•CXSTONE STREET * CAMBRIDGE. MASSACHUSETTS 02139 % (617{ 876-3691

Dale Hammerwiester
Jacobs Engineering
5301 Central Ave NE, Suite 1700
Albuquerque, NM 87108

Date Received: 2/5/90

Date Reported: 2/20/90

Reference: Letter

REPORT OF TRITIUM ANALYSES

Our Lab. No. Your Sample No.

T-4246

T-4247

T-4248

011

835

904

Tritium Units

3.8 +/- 2.0

14.0 +1- 2.1

4.3 +/- 2.0

SPECiALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



KRUEGER ENTERPRISES. INC.

GEOCHRON LABORATORIES DIVISION

24 BLACK STOU4C STmRrir CAM8*tIOoG. MASSACHUSErTS 02139 * G617) 876-3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. GX-15615 PRIORITY BASIS Date Received: 02/13/90

Your Reference: PO# 34-6705-P-90-00234 Date Reported: 02/22/90

Submitted by: Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

SampleName:. Sample # 011.
Sr salt precipitate.

AGE= 1345 +1- 75 C-14 years BP (C-13 corrected).
(84.6 +/- 0.8)% of the modern (1950) C-14 activity.

Description: Sample of Sr salts precipitated from groundwater.

Pretreatment: The strontium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13

analysis was made on a small portion of the same evolved gas.

Comment:

613CP=- 6.6

Notes: This date is based upon the Libby half life (5570 years) for 14 C. The error stated is -lo as judged

by the analytical data alone. Our modem standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.



KRUE-GER ENTERPRISES. INC.
49OCHMON LAUONATOPWICS DIVISION

24 116ACKarOui SYREC? *CAMMSDSIO MADOACHUSM80 at 139* 1(171076-3691

;'4

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sar•o No.- X -15616 PRIORITY BAIS3 Date Received: 02/13/90

Your efermoo: PO# 34-6705-P-90-00234 Date Reported: 02/26/90
Submitted by. Dale Hamuermeister

Jacobs. Engineering Group Ino.

5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

Sample Nanw: Sample 0 811.
Sr salt precipitate.

AGE. 26,900 */- 2100 C-14 years BF (C-13 corrected).
( 3.5 +/- 0.9)3 of the modern (1950) C-14 activity.

Description: Sample of Sr salts precipitated from groundwater.

Pretrs atmant The strontium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13
analysis was made on a small portion of the same evolved gas.

Comment:

a'=pol."3.3 1

Notes: This date Is ba&e upon the Ubby half life (5570 years) for "CQ The error stated Is *I# as judged
by the analytical data alone. Our modern standaro Is 95% of the activity of N.B.S Oxalic Acid.
The age Is referenced to the year A.D. 1980.



KRUEGER ENTERPRIE :S. INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STEJrETrCAMRIGEr. MASSACHuserys 0239.(61 7) 876-3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. GX-15617 PRIORITY BASIS Date Received: 02/13/90

Your Reference: POtl 34-6705-P-90-00234 Date Reported: 02/22/90

Submitted by: Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

SampleName: Sample # 982-2.
Sr salt precipitate.

AGE 30,200 +/- 1050 C-14 years BP (C-13 corrected).
( 2.3 +C- C.3)% of the modern (1950) C-14 activity.

Description: Sample of Sr salts precipitated from groundwater.

Pretreatment: The strontium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13
analysis was made on a 8mall portion of the same evolved gas.

Comment:

613CP = -10.0 .0

Notes: This date is based upon the Libby half life (5570 years) for "C The error stated is *1o as judged

by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.
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KRUEGER ENTERPRISES. INC.
GEOCHRON LABORATORIES DIVISION

24 BLACK STONE STOEE-r. CAMBmOGDE. MASSACHUSE"TS 02139 - GI 7) 876-3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. GX-15618 PRIORITY BASIS Date Received: 02/13/90

Your Reference: P0# 34-6705-P-90-00234 Date Reported: 02/22/90

Submitted by: Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

Sample Name: Sample # 991.
Sr salt precipitate.

AGE 28,580 +1- 870 C-14 years BP (C-13 corrected).

( 2.9 +1- 0.3)A of the modern (1950) C-14 activity.

Description: Sample of Sr salts precipitated from groundwater.

Pretreatment: The strontium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13
analysis was made on a small portion of the same evolved gas.

Comment:

663c,.=- 9.3 -L

Notes: This date is based upon the Libby half life (5570 years) for 'C. The error stated is *1a as judged
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.



4' KRLJECIER ENTERPRISIES, INC.
aSOCM9RON LASIONATOMIES DIVISION

2A SL~cKsropis S-rocrcT*CAMENtAOSL MAISUACHUS&Ty502 133 91617) 670-30* 1

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.GX.15619 PRIORITY BASIS DateReceived: 02/13/90

Nbur Rinfernce: PO# 34-67O5-P-90-00234 Date Reported: 02/26/90

Submined by. Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, WM 87108

SampleName: Sample # 993.
Sr salt precipitate.

AGE 30,470 .1- 1150 C-14 years BP (C-13 corrected).

( 2.3 +1- 0.3)3 of the modern (1950) C-14 activity,I

Description: Sample of Sr salts precipitated from groundwater.

Protreatrent: The strontium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum, to recover carbon

dioxide from the strontium carbonates for the analysis. C-13

analysis was made on a small portion of the same evolved gas.

Comment

• MC-Wa0 - 10. 2

Notes: This cdate is based upon the Ubby halt life (5570 years) for "C. The error stated is ,1• as jUdged

by the aIalytlcal data alone. Our modem standard Is 05% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREcET CAMBRIOGE. MASSACHUSETTS 02139 - i61 7) S76-3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. GX- 15561 PRIORITY BASIS Date Received: 02/05/90

Your Reference: P0# 34-6705-P-90-00234 Date Reported: 02/10/90

Submitted by: Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

Sample Name: Sample # 977.
Sr salt precipitate.

AGE = 39,450 +4000/-2700 C-14 years BP (C-13 corrected).
( 0.74 +/- 0.29) % of the modern (1950) C-14 activity.

. Description: Sample of sr salts precipitated from groundwater.

Pretre'atment: The strontium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13
analysis was made on a small portion of the same evolved gas.

Calculated age is significant at 2 sigma (95%).Comment:

613CP..=+ 4.5 L.

Notes: This date is based upon the Ubby half life (5570 years) for "C. The error stated is i.1a as judged
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.
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KRUEGER ENTERPRISES. INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STRrrT..CAMBRIOGE. MASSACHUSE'•rS 02139 * (617l876-3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. GX-15562 PRIORITY BASIS Date Received: 02/05/90

Your Reference: P0# 34-6705-P-90-00234 Date Reported: 02/10/90

Submitted by: Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

Sample Name: Sample # 987.
Sr salt precipitate.

AGE= 34,170 +/- 1690 C-14 years BP (C-13 corrected).

( 1.42 +/- 0.29) % of the modern (1950) C-14 activity.

Description: Sample of sr salts precipitated from groundwater,

Pretreatment: The strontium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13

analysis was made on a small portion of the same evolved gas.

Comment: Calculated age is significant at 2 sigma (95%).

1-3Cp,= + 3.5 -L

Notes: This date is based upon the Libby half life (5570 years) for "C. The error stated is *lo as judged

by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.



KRUEGER ENTERPRISES. INC.
GEOCIHRON LABORATORIES OIVISION

24 BLACKSTONE STREET * CAMBRIDGE. MASSACHUSFrTS 02139 • 1617) 876-3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. GX-15563 PRIORITY BASIS Date Received: 02/05/90

Your Reference: P0# 34-6705-P-90-00234 Date Reported: 02/10/90

Submitted by: Dale Hammermeister
Jacobs Engineering Group Inc.
5301 Central Ave. NE
Suite 1700
Albuquerque, NM 87108

Sample Name: Sample # 997.
Sr salt precipitate.

AGE= Greater than 42,000 C-14 years BP (C-13 corrected).
( <O-54 )% of the modern (1950) C-14 activity.

Description: Sample of Sr salts precipitated from groundwater.

retIaL,,,e,,L The strontium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum, to recover carbon
dioxide from the strontium carbonates for the analysis. C-13
analysis was made on a small portion of the same evolved gas.

Comment: No C-14 activity was detected. The age limit reported
is 2 sigma (95% certainty).

6&13 Coa= + 3.1 L

Notes: This date is based upon the Libby half life (5570 years) for 14C. The error stated is *la as judged
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.
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PROJECT:

SITE:
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NO. 9 yY By

JEG-AL-ENG-51 (1/87)
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Table 5.2.4.1 Borehole Information at UKJ-U4
90REHM j~Q?,~~ A? 6pj-o3

-- ------- ,nCr' ..... .EL-VAT'-- ORC7 TOTA. KREEN

EL. HCLE EAST kDATE 10:1 SS ELEVAT, DEPTM ýTERVAL HYDROSTRAIIGRAPHIC
"'vr COOrdINATE CDOCUM 't? 6F-?SLt IPF-M!SW FT (FT) i.JTH-FT) UN:T SCREED

------------------------------------------------------------------ ------
94389.2 1134 Z255.3 . 2!54. 3 LL5. 35 J53 AL'~mATRE SA

.25 D M 94399.2 11531.4 52.55.7 52g,4. 3 522M. 695 40-61, WEATHELED-UNOIATERED SHALE

?te S hw 94629.0 1:6:0.2 52K.7 5:2I.! :247.2 39 20-:9 ALLUVIVWSEAXt-RED SHALE
.06 94629.0 IUIC.2 !.283.1 5291.1 5247.1 103-C EAEUWATED HL

S? S AN 94794.4 125?E.S 52:. 0 5270.0 !251.0 IF -e A- LL VY:'
e mw 947q4.4 1259E.6 5K71.6 5270.0 5251.0 65 "-65 NEATHERErD-UtNWEATHERED SPA,.E

R2 ic 947M.3 21947.7 !264.7 5263.3 5240.1 25 10-2t ALLUVI~w.EAThERU SHALE
:09 hw 94!9e.3 12614.4 507.6 5266.2 52;6.7 31.5 15-31.5 ALLUNVIM.NEATKEREE SHAJE

20 P~ 94:42.1 1.11SC.9 5253.5 M252.1 5:4'o.1 31k is-35 NEATHEREE NARMO SMA..E

i 5 AN 9470.1 IZ3e?.9 5292.7 5291.6 52 7.6 36.5 20•-3.5 ALLUVIUM.MEATHEREV S4ALE

D Pk 9.147c.! 12O87.9 52S3.2 5.291.6 .5157.6 b ? 45ý-6? U~gEANERED PM0E-O SHAL-E

12 5 Pw 95562.7 12469. 52193.6 5292.7 5265.? 39 17-.9 ALLUVIUM.NEATHERED SHALE

D M KttZ~. 7 124!S*-0 52904'.21 52T.2.7 525. 65w 4s-il5 UWEA'THEP.ED K..NZ2E SHALE

1Q At 90MS. 4 122LE.0 5:?7.8 5276.4 5255.4 40 8-17 ALLUVIU!
?3;~ 94 7. 1!,C:t.4 !.7 52E%.2 524 .2 41 42- ALLUVIU.NEATHERED Sm'-E

5 Pl 9?'1.4 I!9z2.! 5274.4 5273.0 5251.5 25 13-22.5 ALUVIUýWEPTMEEF.E SHALE

:79919 116'w;.4 5165. 1 52!3.7 525'..? 20 E-20 kEATH~t K -%=c -&E

:E .~ 92::. 155.. 'm-65202 s: . 2510o-^! A-LLL'JI..KE;,hEPE: S E
'. P 72.E 161.3 5239.1 w2.?! "' 519E. 7 50 1-5 ALL!NIV1EATMERE: S NALE

20 Nk S454!.0 !:!4:.7 52.1.2 Z .2 5226.e 3c 10-30 ALLIV!UEP WEA r! SA-E

A6 94€ 4 149.5 142.9 ! 523M.0 .22E. 2 5175. - A- L2-L! A !L VUPI.KEATH E.: E.6 r

I: . 90. 1!2A.0  5.M ss:28. 5197. e 6! 4 S-~ 6 ! UVEAH-EýEr. FANNS 5~E
..1052.4 54:.6 !240.! 5:1!.1 25 E6-3• • EkTEREm AN:Ot SwU

..... . 11.4.3 524:.9 241 A.. 3 2E-E *EATHEE0 R:2E HA.E

14244.3 - 24 .3 2"4 ! 43-L' UhhEAHEREO p;NC: cvA -

: " 9 E.....12!h i.2 52:2.0 5239.5 52 .5" - ,€.-,, ,E,,,u,-,,H ' . E!iA :E

52,. 4.-. : 94.. 46,24-45 ALLUV Uv - :A7%T•" .:" "M

.r. E E. 26 .5 .ý 5 524!.. 5 9. 30 13-3c ALL!A!UK. .. EATN r L : E

SK.?•. 13016.! M ,1 52ME '. 2 •E."r l s : -14 ALLUVIVU.WEATPERE S HLE

124t7.7 525.4 J264.: 524k .L 3V 1-2I A•LU• .4 EAT RE Sw4LE
"" E 94€;. 1•x'.... 521.• E21.? ... ..'' .. )€!52 WEATHERE: FIAN.!Os 51!1.i

. 942C .7 1226.". 6 6E.4 !2;1.9 5243. 2M.5 11-2 .2 ALLUV1'-'?.WE•HMEEL i.E

92~ 1943 222S. 3 522i.: 5Mu. . 4 ý~- MAKCCE.E sq;Z{2
":r % 92 296.! 11424.3 5229.9 5223.2 020E.2 65 4E-65! mi:A71EE: r7 2s EHALE

34 5 mi 94414.2 1214!.9 525.1 1255.1 524.1. 3C 1!-30 MEATHEESE RAMAK2 S A5 E

:4 D M6 94414.2 12641.S 5 k .S 525.1 5246.1 65 3--65 UNWEATPRE0: N-:TS S€lE

:F pI 94790.5 1194C.2 5264.6 5263.3 5244.2 25 1 2-5 ALLUV1Uw.EA7TEKED SMaLE

C- o. 927859 1120E.9 521e. 3 21i.4 520C.4 152.5
Em 92593.5 124E6.9 5322.5 5230.9 5202.3 157.15
EC 93562.9 1066.9 522E.5 5226.6 518D.1 122.7
At 93972.3 12410.2 5257.0 52.55. 5234.35 4 24-34 WEATHERED RANCOS SHALE

F491.! 1212C.C !252.5 5251.0 5211.0 40 '0-4C ALUIb.,mvEATmERED SHALE
: A RT 9373..0 12':. 1 5247.5 5246.1 5211.1 48 3E-4! NEAT HER:-U EATEEI SA.-E

. r 9H 9177E.4 114 .2 5240.2 5213.9 5:97.1 ,5

94146.1 1177.2. 524E.9 5247.2 52-270 LE
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TAILIMGS PORE WATER

LYSIMETERS 550-556, 600-604, 6.0-61,6

SITE: GRJO GRANO JUNCTION

08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

cm 0 cf- t4

LOCATION SAMPLE FORIM FLO UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE 10 COP REL. MEASURE PVI VALUE UNCERTAINTY

ALKALINITY 0550 01/09/90 0001 TA 0 MG/L CAC03 668.

0551 01/09/90 0001 TA 0 163.

0554 01/12/90 0001 TA 0 402.

0555 01/15/90 0001 TA 0 11.

0556 01/15/90 0001 TA 0 175.

0600 01/11/90 0001 TA 0 14.0.

0602 01/10/90 o001 TA 0 7.

060 01/10/90 0001 TA 0 123.

o01/10/90 1001 TA 0 75.

06.3 01/12/90 o0l m o 679.
061. 01/1.2/90 0001 CH 0 502.

bL-nC '. ' 0550 08/17/89 0001 TA 0 MG/I 0.05

-(5 0550 10/01/89 0002 TA 0 O.SO

0550 01/09/90 0001 TA 0 0.09

0551 06/17/89 0001 TA 0 0.16

0551 10/01/89 0002 TA 0 0.50

0551 01/09/90 0001 TA 0 0.08

0552 08/17/89 0001 TA 0 98.

0552 10/01/89 0002 TA 0 82.9

0552 01/09/90 0001 TA 0 56.

0553 06/17/89 0001 TA 0 28.6

0553 10/01/69 0002 TA 0 25.3

0553 01/09/90 0001 TA 0 26.

0554 06/17/89 0001 TA 0 0.11

05541 10/01/89 0002 TA 0 0.50

0551. 01/12/90 0001 TA 0 0.17

0556 08/17/89 0001 TA 0 0.07

0556 01/15/90 0001 TA 0 0.05

0600 10/01/89 0001 TA 0 4.60

0600 01/11/90 0001 TA 0 0.61

0601 01/10/90 0001 TA 0 0.36

0602 10/01/89 0001 TA 0 1.90

0602 01/10/90 0001 TA 0 9.50

0603 10/01/89 0001 TA 0 0.50

0603 01/10/90 0001 TA 0 1.05

060 01/10/90 0001 TA 0 0.05

06,.3 01/12/90 0001 Sm 0 0.05
0615 01/12/90 0001 CN 0 0.05

061 01/12/90 0001 SP 0 0.05

AMMON IUN 0550 06/17/89 0001 TA 0 MGIL a6m.

0550 10/01/89 0002 TA 0 897.

0550 01/09/90 0001 TA 0 912.

0551 10/01/89 0002 TA 0 143.

0551 01/09/90 0001 TA 0 1.5

0552 01/09/90 0001 TA 0 171.

0553 10/01/89 0002 TA 0 780.

0553 01/09/90 0001 TA 0 773.

0554 01/12/90 0001 TA 0 207.

0556 08/17/89 0001 TA 0 131.

0556 01/15/90 0001 TA 0 &.9

0600 10/01/89 0001 TA 0 325.

0600 01/11/90 0001 TA 0 286.

0602 01/10/90 0001 TA 0 6,.

0603 10/01/89 0001 TA 0 112.

FORMATION OF COMPLETION CODE:
TA - URANIUM MILL TAILINGS
314 - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CODE:
0 - ON-SITE



'I'-~'-

0TAILINGS POE WATER
LYSIETERS 550-556, 600-604, 60-6"6
SITE: GRJOI GRANO JUNCTION
06/17/89 TO 01/15/90
REPORT DATE: 07/03/90

LOCATION SAMPLE FORM FLOW UNITS OF PAAETER PARAMETER
PARAMETER NAME IO LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

AMIONIUM 0603 01/10/90 0001 TA 0 NG/L 167.
0604 01/10/90 0001 TA 0 491.
0643 01/12/90 0001 I 0 336.
0645 01/12/90 0001 C0 0 27.
0646 01/12/90 0001 SP 0 267.

0550 06/17/89 0001 TA 0 NG/L 0.010
0550 10/01/89 0002 TA 0 0.020
0550 01/09/90 0001 TA 0 0.007
0551 06/17/89 0001 TA 0 4 0.010
0551 10/01/89 0002 TA 0 0.016
0551 01/09/90 0001 TA 0 4 0.006
0552 06/17/89 0001 TA 0 0.010
0552 10/01/89 0002 TA 0 t 0.010
0552 01/09/90 0001 TA 0 0.010
0553 06/17/89 0001 TA 0 • 0.010
0553 10/01/89 0002 TA 0 0.013
0553 01/09/90 0001 TA 0 < 0.006
0554 08/17/89 0001 TA 0 0.010
0554 10/01/89 0002 TA 0 0.027
0554 01/12/90 0001 TA 0 0.015
0556 06/17/89 0001 TA 0 0.010
0556 01/15/90 0001 TA 0 - 0.006
0600 10/01/89 0001 TA 0 4 0.010
0600 01/11/90 0001 TA 0 • 0.006
0601 01/10/90 0001 TA 0 0.007
0602 10/01/89 0001 TA 0 0.013
0602 01/10/90 0001 TA 0 0.010
0603 10/01/89 0001 TA 0 0.013
0603 01/10/90 0001 TA 0 0.006
060" 01/10/90 0001 TA 0 0.006
0643 01/12/90 0001 sm 0 0.008
0645 01/12/90 0001 CH 0 0.006
0646 01/12/90 0001 SP 0 0.006

ARSENIC •j 0550 08/17/89 0001 TA 0 MG/L 0.14
0550 10/01/89 0002 TA 0 -0.090
0550 01/09/90 0001 TA 0 0.21
0551 08/17/89 0001 TA 0 0.03
0551 10/01/89 0002 TA 0 0.020
0551 01/09/90 0001 TA 0 0.03
0552 06/17/89 0001 TA 0 0.08
0552 10/01/89 0002 TA 0 0.050
0552 01/09/90 0001 TA 0 0.08
0553 06/17/89 0001 TA 0 0.90
0553 10/01/89 0002 TA 0 0.640
0553 01/09/90 0001 TA 0 0.74
0554 08/17/89 0001 TA 0 0.13
0554 10/01/89 0002 TA 0 0.100
0554 01/12/90 0001 TA 0 0.20
0556 08/17/89 0001 TA 0 0.04
05S6 01/15/90 0001 TA 0 0.03
0600 10/01/89 0001 TA 0 0.380
0600 01/11/90 0001 TA 0 0.66
0601 01/10/90 0001 TA 0 0.49
0602 10/01/89 0001 TA 0 0.080

FORMATION OF C04PLETION CWE:
TA - URANIUM MILL TAILINGS
SU - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND ORt GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP COE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



er1 Iy11p TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604, 6.40-646

SITE: GRJJ01 GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

4ýýq 0

LOCATION SAMPLE FORM FLOW UNITS OF PARUMETER PARAMETER

PARAMETER NAME ID LOG DATE 1D CORP REL. MEASURE PVt VALUE UNCERTAINTY

o iiC" 0602 01/10/90 0001 TA 0 MG/L 0.35
0603 10/01/89 0001 TA 0 0.925
0603 01/10/90 0001 TA 0 1.70

0604 01/10/90 0001 TA 0 0.02
0643 01/12/" 0001 IN 0 0.01
084S 01/12/90 0001 CM 0 0.01

0646 01/12/90 0001 SP 0 0.04

IOS 0550 08/17/39 0001 TA 0 MG/I. 0.02

0550 10/01/39 0002 TA 0 0.10
0550 01/09/90 0001 TA 0 0.03
0551 06/17/69 001o TA 0 0.05
0551 10/01/89 0002 TA 0 0.10
0551 01/09/90 0001 TA 0 0.04
0552 06/17/69 0001 TA 0 0.15
0552 10/01/89 0002 TA 0 0.10
0552 01/09/90 0001 TA 0 0.02

0553 06/17/89 0001 TA 0 0.01
0553 10/01/89 0002 TA 0 l 0.10

0553 01/09/90 0001 TA 0 0.01
0554 08/17/69 0001 TA 0 0.06
0554 10/01/69 0002 TA 0 0.10
0554 01/12/90 0001 TA 0 0.04

0556 08/17/89 0001 TA 0 o.03
0556 01/15/90 0001 TA 0 0.02
0600 10/01/89 0001 TA 0 0.10
0600 01/11/90 0001 TA 0 4 0.01

0601 01/10/90 0001 TA 0 0.01
0602 10/01/89 0001 TA 0 4 0.10
0602 01/10/90 0001 TA 0 0.02
0603 10/01/69 0001 TA 0 0.10
0603 01/10/90 0001 TA 0 0.01
0604 01/10/90 0001 TA 0 0.01
06"3 01/12/90 0001 in 0 0.04

06,5 01/12/90 0001 CH 0 0.02

06"6 01/12/90 0001 SP 0 0.03

MRYLLIUM 0550 08/17/89 0001 TA 0 MG/L 0.005

0550 01/09/90 0001 TA 0 0.00s
465 0551 06/17/69 0001 TA 0 0.007

0551 01/09/90 0001 TA 0 0.015
0552 08/17/69 0001 TA 0 0.017
0552 01/09/90 0001 TA o 0.006
0553 06/17/89 0001 TA 0 0.228
0553 01/09/90 0001 TA 0 0.118
0534 06/17/69 0001 TA 0 0.007
0554 01/12/90 0001 IA 0 • 0.005
0556 08/17/89 0001 TA 0 0.006
0556 01/15/90 0001 TA 0 0.005 O
0600 01/11/90 0001 TA 0 - 0.005
0601 01/10/90 0001 TA 0 0.005S

0602 01/10/90 0001 TA 0 0.023
0603 01/10/90 0001 TA 0 4 0.005
0604 01/10/90 0001 TA 0 A 0.005 -

0643 01/12/90 0001 Un 0 4 0.005

0645 01/12/90 0001 CM 0 • 0.005

FORMATION OF COMPLETION CODE:
TA - URANIUM MILL TAILINGS
U - SILTY SAND OR SILTY GRAVELLY SAND

CM - FAT CLAYS
SP - SANW OR GRAVELLY SAND, POORLY GRADED

PARAMETER VALUE INDICATOR (PVt): • - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CMOE:
0 - On-SITE
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TAILINGS PORE UATER
LYSIMETERS 550-556. 600-604, 6"0-646
SITE: GAJOl GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

*1* *r-i-T-r .Y.

LOCAT ION
IDPARAMETER NAME LOG DATE

SAMPLE
ID

FORM
icowP FLOW1 UNITS OF

REL. MEASURE PVI
PARAMETER

VALUE
PARAMETEIk
UNCERTAINTYT Y

BERYLLIUM 0616 01/12/90 0001 SP 0 MG/L 0.005

BORON 0550 06/17/89 0001 TA 0 NG/L 0.85
0550 10/01/19 0002 TA 0 0.60
0550 01/09/90 0001 TA 0 0.64
0551 10/01/89 0002 TA 0 0.45
0551 01/09/90 0001 TA 0 0.62
0552 01/09/90 0001 TA 0 0.85
0553 10/01/89 0002 7A 0 1.00
0553. 01/09/90 0001 TA 0 0.84
0554 01/12/90 0001 TA 0 2.04
0556 06/17/89 0001 TA 0 0.70
0556 01/15,90 0001 TA 0 0.26
0600 10/01/89 0001 TA 0 0.80
0600 01/11/90 0001 TA 0 0.60
0602 01/10/90 0001 TA 0 0.88
0603 10/01/89 0001 TA 0 0.55
0603 01/10/90 0001 TA 0 0.58
0606 01/10/90 0001 TA 0 0.26
03 01/12/90 0001 S 0 0.45
0645 01/12/90 0001 CN 0 0.66
0646 01/12/90 0001 SP 0 0.28

i

~MILU j4i 0550
0550
0550
0551
0551
0551
0552
0552
0552
0553
0553
0553
0554

0554
0556
0556
06M0
0600
0601
0602
0602
06030603
0604
0645

06"6

09/17/89
10/01/89
01/09/90
08/17/89
10/01/89
01/09/90
08/17/89
10/01/89
01/09/90
06/17/89
10/01/89
01/09/90
08/17N89
10/01/89
01/12/90
06/17/89
01/15/90
10/01/89
01/11/90
01/10/90
10/01/89
01/10/90
10/01/89
01/10/90
01/10/90
01/12/90
01/12/90
01/12/90

000i

0002
0001
00010002

0001
0001

0001
0001
O002
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

0001
0001
0001

TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
7A
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA

Ct
SP

%G/L 0.005
0.0071
0.002
0.071
0.0907
0.258
0.274
0.3500
0.238
0.211
0.2700
0.123
0.005
0.0026
0.011
0.023
0.015
0.1500
0.007
0.001
0.1500
0.197
0.0007
0.001
0.060
0.001
0.001
0.001

CALCIUM 0550 08/17/89 0001 TA 0 MG/L 510.
0550 10/01/89 0002 TA 0 470.
0550 01/09/90 0001 TA 0 4.70.
0551 06/17/89 0001 TA 0 535.

FORMATION OF COPLETION CODE:
SP - SAND Olt GRAVELLY SAND, POORLY GRUDED
TA - URAMIUM MILL TAILINGS
IN - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS

FLOW RELATIONSHIP COE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



oa^ 17q64 TAILINGS PORE UATER
LYSIMETERS 5S0-556. 600-604, 640-646

SITE: GSJ01 GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

\-

LOCATION SAMPLE FORM; FLOi UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG OATE ID COW REL. MEASURE PVY VALUE UNCERTAINTY

CALCIUN 0551 10/01/89 0002 TA 0 MG/L 1180.
0551 01/09/90 0001 TA 0 1300.
0552 08/17/3 0001 TA 0 4155.
0552 01/09/90 0001 TA 0 436.
0553 08/17/89 0001 TA 0 455.

0553 10/01/89 0002 TA 0 670.
0553 01/09/90 0001 TA 0 456.
0554 08/17/89 0001 TA 0 655.
0554 01/129 0001 TA 0 825.
0556 08/17/89 0001 TA 0 695.
0556 01/15/90 0001 TA 0 535.
0600 10/01/89 0001 TA 0 485.
0600 01/11/90 0001 TA 0 431.
0601 01/10/90 0001 TA 0 4a2.
0602 01/10/90 0001 TA 0 520.
0603 10/01/89 0001 TA 0 500.
0603 01/10/90 0001 TA 0 489.
060 01/10/90 0001 TA 0 "7.

0643 01/12/90 0001 SM 0 540.
045 01/12/90 0001 CM 0 560.
0646 01/12/90 0001 P 0 540.

CHLOR IDE 0550 06/17/89 0001 TA 0 MG/L 1460.
0550 10/01/89 0002 TA 0 1450.
0550 01/09/90 000I TA 0 1550.
0551 10/01/89 0002 TA 0 1000.
0551 01/09/90 0001 TA 0 1030.
0552 01/09/90 0001 TA 0 1290.
0553 10/01/89 0002 TA 0 1100.
0553 01/09/90 0001 TA 0 1160.
0554 01/12/90 0001 TA 0 1830.
0556 08/17/89 000 TA 0 1150.
0556 01/15/90 0001 TA 0 999.
06o 10/01/89 0001 TA 0 900.
0600 01/11/90 0001 TA 0 7/45.0
0602 01/10/90 0001 TA 0 1340.
0603 10/01/89 0001 TA 0 320.
0603 01/10/90 0001 TA 0 273.5
0604 01/10/90 0001 TA 0 492.5
0643 01/12/90 0001 s 0 809.
0646 01/12/90 0001 P 0 705.

CROMIUM. 0550 08/17/89 0001 TA 0 MG/L 0.01

1 0550 10/01/89 0002 TA 0 0.10
0550 01/09/90 0001 TA 0 0.01
0551 06/17/89 0001 TA 0 0.01
0551 10/01/89 0002 TA 0 0.10

0551 01/09/90 0001 TA 0 0.01
0552 08/17/89 0001 TA 0 0.02
0552 10/01/89 0002 TA 0 0.10
0552 01/09/90 0001 TA 0 0.01
0553 06/17/89 0001 TA 0 0.01
0553 10/01/89 0002 TA 0 0.10
0553 01/09/90 0001 TA 0 c 0.01
0554 08/17/89 0001 TA 0 e 0.01
0554 10/01/89 0002 TA 0 • 0.10

FORMATION OF C0, PLETION CODE:
TA - URANIUM MILL TAILINGS
SM - SILTY SAND ON SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND Olt GRAVELLY SAND, POORLY GRADED

PARAMETER VALUE INDICATOR (PVI): e - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CO)E:
0 - ON-SITE



9,,ý -7ý,&/'T 0 ~72~TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604, "C-646
BITE: GRJO1 GRAND JULCTION
08/17189 TO 01/15/90
REPORT DATE: 07/03/90

I

PARAMETER MA4E
LOCATION

10
SAMPLE FOR• IFLOW1 UNITS OF

LOG DATE ID 0 COP EEL. MEASURE PVl
PARAMETER

VALUE
PARAMETER _ -

UNCERTAINTY

31.81UN 0554 01/12/90 0001 TA 0 MG/L 0.01
0556 08/17/89 0001 TA 0 0.02
0556 01/15/90 0001 TA 0 0.01
0600 10/01/09 0001 TA 0 0.10
0600 01/11/90 0001 TA 0 0.01
0601 01/10/90 0001 TA 0 0.01
0602 10/01/89 0001 TA 0 4 0.10
0602 01/10/90 0001 TA 0 0.01
0603 10/01/89 0001 TA 0 0.10 -

0603 01/10/90 0001 TA 0 0.01
0604 01/10/90 0001 TA 0 0.01
0643 01/12/90 0001 UN 0 • 0.01
0"5 01/12/90 0001 CM 0 • 0.01
0646 01/12/90 0001 IP 0 0.01

toBALT 0550
0550
0550
0551
0551
0551
05S2
0552
0552
0553
0553
0553
0554
0554
0554
0556
0556
0600
0600
0601
0602
0602
0603
0603
0604
0643
06'5

0646

06/17/89
10/01/89
01/09/90
08/17/89
10/01/89
01/09/90
08/17/89
10/01/89
01/09/90
08/17/99
10/01/89
01/09/90
08/17/89
10/01/89
01/12/90
08/17/89
01/15/90
10/01/89
01/11/90
01/10/90
10/01/89
01/10/90
10/01/89
01/10/90
01/10/90
01/12/90
01/12/90
01/12/90

0001
0002
0001
0001
0002

0001

00020001
0001
0001
0001
0001

0001
0001
0001

0001

0001

0001

0001
0001

00•1
0001

TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
SN
CH
SP

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

MG/L 0.10
0.20
0.09
0.20
0.20
0.'1
0.70
0.70
0.49
0.35
0.60
0.45

• 0.05
< 0.10
<c 0.05
. 0.05
4 0.03

0.20
0.09
0.05
0.40
0.36
0.20
0.47
0.05

. 0.05
4 0.05
< 0.05

0550 08/17/89 0001 TA 0 MG/L 0.01
0550 10/01/89 0002 TA 0 0.10
0550 01/09/90 0001 TA 0 0.02
0551 08/17/89 0001 TA 0 0.17
0551 10/01/89 0002 TA 0 0.20
0551 01/09/90 0001 TA 0 0.10
0552 08/17/89 0001 TA 0 2.95
0552 10/01/89 0002 TA 0 2.70
0552 01/09/90 0001 TA 0 2.94
0553 06/17/89 0001 TA 0 3.70
0553 10/01/89 0002 TA 0 2.90
0553 01/09/90 0001 TA 0 2.50

FORMATION OF CCORPLETION CODE:
TA - URANIUM PILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND Ol GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): - - LESS THAN DETECTION LIMIT



TAILINGS PORE WATER
LYSISETERS 550-556, 600-604, 640-646
SITE: GtJO GRAND JUNCTION
06/17/89 TO 01/15/90

REPORT DATE: 07/03/90

riý44
TXý

9

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER'NAME to LOG DATE 10 COWP EL. MEASURE Pyl VALUE UNCERTAINTY

= 0554 08/17/89 0001 TA 0 MG/L 0.04

0554 10/01/89 0002 TA 0 0.20
0554 01/12/90 0001 TA 0 0.08

0556 018/17/W9 0001 TA 0 0.05

0556 01/15/90 0001 TA 0 0.06

060 10/01/89 0001 TA 0 0.10

0600 01/11/90 0001 TA 0 c 0.01
0601 01/10/90 0001 TA 0 • 0.01
0602 10/01/89 0001 TA 0 1.00

0602 01/10/90 0001 TA 0 4.21
0603 10/01/89 0001 TA 0 0.10

0603 01/10/90 0001 TA 0 0.01
0604 01/10/90 0001 TA 0 0.01

0643 01/12/90 0001 sm 0 0.01
0645 01/12/90 0001 CN 0 0.02
0646 01/12/90 0001 rP 0 0.01

¢YANID(I 0550 06/17/89 0001 TA 0 MG/L 0.002
0550 01/09/90 0001 TA 0 0.08

0551 06/17/89 0001 TA 0 0.0463
0551 01/09/90 0001 TA 0 0.12 -

0552 01/09/90 0001 TA 0 0.06

0553 06/17/89 0001 TA 0 0.006
0553 01/09/90 0001 TA 0 0.08
0554 08/17/89 0001 TA 0 0.023

0554 10/01/89 0002 TA 0 0.093
0554 01/12/90 0001 TA 0 0.36
0555 01/15/90 0001 TA 0 0.16
0556 01/15/90 0001 TA 0 0.12
o60o 10/01/89 0001 TA 0 0.006
0600 01/11/90 0001 TA 0 0.08

0602 Ol/1O/90 OO01 TA 0 0.04
0603 10/01/89 0001 TA 0 0.006
0603 01/10/90 0001 TA 0 0.08
0604 01/10/90 0001 TA 0 0.08
0643 01/12/90 0001 SM 0 0.08

0645 01/12/90 0001 cN 0 0.12

0646 01/12/90 0001 sP 0 0.04

FLURIE 0550 06/17/89 0001 TA 0 MG/L 3.9
0550 10/01/89 0002 TA 0 4.1

14, 0550 01109/90 0001 TA 0 4.2
0551 10/01/89 0002 TA 0 1.9
0551 01/09/90 0001 TA 0 1.0
OSS2 01/09/90 00 TA 0 15.2
0553 10/01/89 0002 TA 0 12.8
0553 01/09/90 0001 TA 0 14.4
0554 01/12/90 0001 TA 0 4.8
0555 01/15/90 0001 TA 0 4.8
0556 06/17/89 0001 TA 0 1.8
0556 01/15/90 0001 TA 0 1.2
0600 10/01/89 0001 TA 0 5.7 -

0600 01/11/90 0001 TA 0 3.5 -

0602 01/10/90 0001 TA 0 8.0
0603 10/01/89 0001 TA 0 8.0

0603 01/10/90 0001 TA 0 19.2

FORMATION Of COMPLETION COE:
TA - URAIWIUM MILL TAILINGS

S4 - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND. POOLY G.ADED

FLOW RELATIONSHJP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): t - LESS THAN DETECTION LIMIT



( • ' / TAILINGS PORE WATER
LYSI1ETERS S50-556, 600-604, 640-646

SITE: GIRJOl GRANO JUNCTION
08/17/89 To 01/15/90
REPORT DATE: 07/03/90

I 7

PARAMETER KW
LOCATION

Io
SAMPLE FORMIFLOWU UNITS OF
ID COMP REL. MEASURE

PARAMETER
VALUELOG DATE Pv]

PARAMETER
UNCERTAINTY

I 0604 01/10/90 0001 TA 0 MG/L 0.7
0643 01/12/90 0001 sN o 12.0
0"s 01/12/90 0001 CI 0 1.6
066 01/12/90 0001 89 0 4.4

"m ALfA 0550 01/09/90 0001 TA 0 PCIiL 2151. 237.
0551 01/09/90 0001 IA 0 302. 89.
0553 01/09/90 0001 TA 0 a020. 387.
0554 01/12/90 0001 IA 0 558. 122.
0556 01/15/90 0001 TA 0 113. 56.
060 01/11/90 0001 TA 0 2170. 161.
0602 01/10/90 0001 TA 0 5471. 300.
0603 OllO//90 0o0 TA 0 133. 38.
0604 01/10/90 0001 TA 0 2"(. 64.

GROSS BETA 05SO 01/09/90 0001 TA 0 PCI/L 1553. 114.
0551 01/09/90 0001 TA 0 191. 48.
0553 01/09/90 0001 TA 0 2675. 108.
0554 01/12/90 0001 TA 0 6l6. 77.
0556 01/13/90 0001 IA 0 109. 36.
0600 01/11/90 0001 TA 0 1404. 67.
0602 01/10/90 0001 TA 0 2404. 110.
0603 01/10/90 0001 TA 0 205. 26.
0604 01/10/90 0001 TA 0 203. 35.

I RON 0550 08/17/89 0001 TA 0 MG/L 9.2
0550 10/01/89 0002 TA 0 7.60
0550 01/09/90 0001 TA 0 9.60
0551 08/17/89 0001 TA 0 0.18
0551 10/01/89 0002 TA 0 1.60
0551 01/09/90 0001 TA 0 0.03
0552 08/17/89 0001 TA 0 3.7
0552 10/01/89 0002 TA 0 1.50
0552 01/09/90 0001 TA 0 0.40
0553 08/17/89 0001 TA 0 58.
0553 10/01/89 0002 TA 0 53.0
0553 01/09/90 0001 TA 0 69.
0554 06/17/89 0001 TA 0 0.70
0554 10/01/89 0002 TA 0 0.40
0554 01/12/90 0001 IA 0 0.13
0556 08/17/89 0001 TA 0 0.02
0556 01/15/90 0001 TA 0 0.03
0600 10/01/89 0001 TA 0 60.
0600 01/11/90 0001 TA 0 52.
0601 01/10/90 0001 TA 0 7.80
0602 10/01/89 0001 TA 0 58.0
0602 01/10/9 0001 TA 0 56.
0603 10/01/89 0001 TA 0 370.
0603 01/10/90 0001 TA 0 57.
0604 01/10/90 0001 TA 0 21.
0643 01/12/90 0001 SN 0 3.45
0645 01/12/90 0001 cI o 0.03
0646 01/12/90 0001 89 0 54.

0550 06/17/89 0001 TA 0 NG/L 0.18
'(AS 0550 10/01/89 0002 TA 0 0.016

FORMATION OF CO4PLETION CODE:
TA - URANILU MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CN - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIMIT



F,,ý -7 /3/q () TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604, 640-646

SITE: J01.0 GRAND JUNCTION
06/17/89 TO 01/15190
REPORT DATE: 07/03/90

LOCATION SAMPLE FORIMFLWI UNITS OF I PARMETER PARAMETER

PARAMETER NAME It LOG DATE ID COP REL. MEASURE PVI VALUE UNCERTAINTY

bmA 0550 01/09/90 0001 TA 0 WG/L - 0.01

0551 06/17/89 0001 TA 0 € 0.02

0551 10/01/89 0002 TA 0 0.016

0551 01/09/90 0001 TA 0 4 0.01

0552 06/17/89 0001 TA 0 0.09
0552 10/01/89 0002 TA 0 0.080

05S2 01/09/90 0001 TA 0 0.03
0553 06/17/89 0001 TA 0 0.05

0553 10/01/89 0002 TA 0 0.033

0553 01/09/90 0001 TA 0 0.01

0554 06/17/89 0001 TA 0 0.12

0554 10/01/89 0002 TA 0 0.011

0554 01/12/90 0001 TA 0 4 0.01

0556 06/17/89 0001 TA 0 4 0.02

0556 01/15/90 0001 TA 0 • 0.01

060 10/01/89 0001 TA 0 0.021

0600 01/11/90 0001 TA 0 4 0.01

0601 01/10/90 0001 TA 0 - 0.01

0602 10/01/89 0001 TA 0 0.004

0602 01/10/90 0001 TA 0 0.01

0603 10/01/89 0001 TA 0 0.003

0603 01/10/90 0001 TA 0 0.01

0604 01/10/90 0001 TA 0 4 0.01

0643 01/12/90 0001 SM 0 0.01

064S 01/12/90 0001 CM 0 -c 0.01
0646 01/12/90 0001 SP 0 • 0.01

MAGNESIUM 0550 06/17/89 0001 TA 0 MG/L 455.

0550 10/01/89 0002 TA 0 410.

0550 01/09/90 0001 TA 0 430. -

0551 06/17/89 0001 TA 0 360. -

0551 10/01/89 0002 TA 0 415.
0551 01/09/90 0001 TA 0 380.

0552 06/17/89 0001 TA 0 4.

0552 01/09/90 0001 TA 0 330.

0553 08/17/89 0001 TA 0 290.

0553 10/01/89 0002 TA 0 275.

0553 01/09/90 0001 TA 0 296.
0554 01/17/89 0001 TA 0 495.

0554 01/12/90 0001 TA 0 530.

0556 06/17/89 0001 TA 0 385.

0556 01/15/90 0001 TA 0 310.

0600 10/01/89 0001 TA 0 264.

0600 01/11/90 0001 TA 0 125.
0601 01/10/90 0001 TA 0 170.

0602 01/10/90 0001 TA 0 261.

0603 10/01/89 0001 TA 0 245.

0603 01/10/90 0001 TA 0 197.

0604 01/10/90 0001 TA 0 158.

0643 01/12/90 0001 SM 0 204.

0615 01/12/90 0001 Ce 0 435.

0646 01/12/90 0001 IP 0 232.

MANGANESE 0550 06/17/89 0001 TA 0 MG/L 6.9

0550 10/01/89 0002 TA 0 7.50

0550 01/09/90 0001 TA 0 6.80

FORMATION OF COMPLETION CODE:
TA - URANIUM MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAMD, POORLY GRADED

PARAMETER VALUE INOICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CODE:
0 - ON-SITE



0'_t) /-1/3 /.1 TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604, 640-646
SITE: GIJ0I GRAND JUNCTION
06/17/89 TO 01/15/90
REPORT DATE: 07/03/90

4o
Iv

PARAMETER NAME
LOCATION

ID
SAMPLE FORM FLOW UNITS OF

ID COMP REL.1 MEASURE
PARAMETER

VALUELOG DATE PVI
PARAMETER
UNCERTAIMTV

I* I- I-I-4.-4 4. 4

MANGANESE 0551
0551
0551
0552
0552
0552
0553
0553
0553
0554
0554
0554
0556
0556
0600
0600
0601
0602
0602
0603
0603
060"
0643
0645
06"6

06/17/89
10/01/89
01/09/90
06/17/19
10/01/89
01/09/90
06/17/89
10/01/89
01/09/90
06/17/89
10101/89
01/12/90
06/17/89
01/15/90
10101/89
01/11/90
01/10/90
10/01/89
01/10/90
10/01/89
01/10/90
01/10/90
01/12/90
01/12/90
01/12/90

ooo0
0002
0001
0002
0001
0002
0002

0002
0001
0001
0001
0001
0001
0001
0001
0001
00010001
0001
000l
000l
0001
0o0i

TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA

CH
SP

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0

MG/L 5.1
5.20

14.7
8.3
8.90
6.22
7.9
7.60
7.48
2.79
2.60
2.00
2.05
2.34
5.20
3.59
1.93
8.10
6.60
5.50
6.74
3.95
5.00
3.45
3.94

4. 4-I--4-4. 4-

MElODY _ ' 0550
0550
0551
0551
0552
0552
0553
0553
0554
0554
0556
0600
0602
0603

08/17/89
10101/89
06/17/89
10/01/89
08/17/89
10/01/89
06/17/89
10/01/89
08/17/89
10/01/89
06/17/89
10/01/89
10/01/89
10/01/89

0001
0002
0001
0002
0001

0002
0001
0O02
0001
OD02
0001
0001

0001

TA
TA
TA
TA
TA
IA
TA
TA
TA
TA
TA
TA
TA
TA

0
0
0
0
0
0
0
0
0
0
0
0
0
0

14GIL ,4 0.0001
0.0001

4 0.0001
4 0.0001
< 0.0001
4 0.0001
< 0.0001
< 0.0001
4 0.0001

0.0002
0.0001

< 0.0001
0. W03
0.0001

.OLTKEINJM 0550 06/17/89 0001 TA 0 MG/L 1.00
0550 10/01/89 0002 TA 0 0.90
0550 01/09/90 0001 TA 0 0.67
0551 06/17/89 0001 TA 0 0.47
0551 10/01/89 0002 TA 0 0.50
0551 01/09/90 0001 TA 0 0.29
0552 08/17/89 0001 TA 0 0.08
0552 10/01/89 0002 TA 0 0.50
0552 01/09/90 0001 TA 0 0.10
0553 06/17/89 0001 TA 0 0.15
0553 10/01/89 0002 TA 0 4 0.50
0553 01/09/90 0001 TA 0 0.13
0554 06/17/89 0001 TA 0 0.47
0554 10/01/89 0002 TA 0 0.50
0554 01/12/90 0001 TA 0 0.45

FORMATION OF COMPLETION CODE:
TA - URANIUM MILL TAILINGS
Si - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



r7/3/1 1
I __

TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604. 6.0-64-6
SITE: GRJOI GRAND JUNCTION
06/17/89 TO 01/15/90

REPORT DATE: 07/03/90

V

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG BATE 10 COWP EL. MEASURE PVI VALUE UNCERTAINTY

~iwy30EE 0556 06/17/89 0001 TA 0 MG/k 0.26
0556 01/5/90 0001 TA 0 0.0 -

0600 10/01/39 0001 TA 0 0.50
0600 0111/ 0001 TA 0 0.20 -

S0601 01/10/90 0001 TA 0 4.35 -

0602 10/01/69 0001 TA o 0.50
0602 01/10/90 0001 TA 0 0.47
NO0 10/01/39 0001 TA 0 1.4
0603 01/10/90 0001 TA 0 0.633
0604 01/10/90 0001 TA 0 0.66
0643 01/12/90 0001 , o D.O0
0645 01/12/90 0001 cm o 0.06
0646 01/12/90 0001 SP 10 0.10

0550 06/17/39 0001 TA 0 NG/L 0.76
0550 10/01/39 0002 TA 0 0.80
0550 01/09/90 0001 TA 0 0.69
0551 08/17/99 0001 TA 0 0."1
0551 10/01/89 0002 TA 0 0.60
0551 01/09/90 000 TA 0 0.68
o052 06/17/39 0001 TA 0 3.52
0552 10/01/39 0002 TA 0 4.20
0552 01/09/90 0001 TA 0 3.12
0553 06/17/69 0001 TA 0 1.67
0553 10/01/89 0002 TA 0 1.60 -

0553 01/09/90 0001 TA 0 1.46
0554 06/17/39 0001 TA 0 0.62
0554 10/01/89 0002 TA 0 0.50
0554 01/12/90 0001 TA 0 0.50
0556 06/17/89 0001 TA 0 0.12
0556 01/15/90 0001 TA 0 0.09
0600 10/01/89 0001 TA 0 0.70
0600 01/11/90 0001 TA 0 0.3a
0601 01/10/90 0001 TA 0 0.04
0602 10/01/89 0001 TA 0 1.90
0602 01/10/90 0001 TA 0 1.86
0603 10/01/89 0001 TA 0 1.40
0603 01/10/90 0001 TA 0 2.27
0604 01/10/90 0001 TA 0 0.12
0643 01/12/90 0001 sm 0 0.25
0645 01/12/90 0001 cm 0 0.04
06". 01/12/9 0001 SP 0 0.09

I1TRATEf. 0550 06/17/39 0001 TA 0 MG/L 3.5
0550 10/01/89 0002 TA 0 0.1

1 Ls 0550 01/09/90 0001 TA 0 1.3
0551 10/01/69 0002 TA 0 23o.
0551 01/09/90 0001 TA 0 4600.
0552 01/09/90 0001 TA 0 32.5
0553 10/01/09 0002 TA 0 0.2
0553 01/09/90 0001 TA 0 1.
0554 01/12/90 0001 TA 0 1420.
0556 08/17/89 0001 TA 0 246.

0556 01/15/90 0001 TA 0 567.
0600 10/01/89 0001 TA 0 0.3
0600 101/11/900 0001 TA 0 1.

FORMATION OF CO1#LETION C00E:
TA - URANIUM MILL TAILINGS
SN - SILTY SAND OR SILTY GRAVELLY SAND
CM - FAT CLAYS
SP - SAND 01 GRAVELLY SAWD, POOILY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): q - LESS THAN DETECTION LIMIT



4 TAILINGS PORE WATER

LYSIMETERS 550-556, 600-604, 6,0-646
SITE: GRJOI GRAND JUNCTION
06/17/89 TO 01/15/90
REPORT DATE: 07/03(90

SLI/2 2

PARAMETER NAME
LOCATION

10 LOG DATE
SAMPLEIFORM FLOW UNITS OF
ID (C01P REL. MEASURE py!

PARAMETER
VALUE

PARAMETER
UNCERTAINTY

ln1LTL 0602 01/10/90 0001 TA 0 IG/L 1.0603 10/01/89 0001 TA 0 17.9

/il 0603 01/10/90 0001 TA 0 1.
0604 01/10/90 0001 TA 0 < 1.
06"3 01/12/90 0001 SM 0 ( 0.1
0646 01/12/90 0001 UP 0 1.

PH 0550 01/09/90 0001 TA o sJ 7.03
0551 01/09/90 0001 TA 0 6.25
0552 01/09/90 0001 TA 0 3.92
0553 01/09/90 0001 TA 0 3.73
0554 01/12/90 0001 TA 0 6.57
0555 01/15/90 0001 TA 0 6.91
0556 01/15/90 0001 TA 0 7.01
0600 01/11/19 0001 TA 0 6.10
0601 01/10/90 0001 TA 0 7.55
0602 01/10/90 0001 TA 0 4.88
0603 01/10/90 0001 TA 0 6.22
0604 01/10/90 0001 TA 0 5.91
0643 01/12/90 0001 s 0 7.29
0645 01/12/90 0001 CH 0 7.60
066 01/12190 0001 SP 0 6.95

PHOSPHATE 0550
0550
0550
0551
0551
0552
05S3
0553
0554
0556
0556
06OO
0600
0602
0603
0603
0604
0643
065
0646

08/17/89
10/01/89
01/09/90

01/09/90
01/09/90

10/01/89
01/09/90
01/12/90
06/17/89
01/15/90
10/01/89
01/11/90
01/10/90
10/01/89
01/10/90
01/10/90
01/12/90
01/12/90
01/12/90

0001
0002
0001
0002
0001
0001
0002
0001
0001
0001
0001
0001
0001
0001
0001

0001
0001
0001
0001

TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
S"
Cm
SP

o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
0

MG/L 0.1
0.1
0.8
0.2
0.5
4.0
0.3
1.5
3.1
0.1
0.3
0.4
1.2
1.2
0.1
2.8
0.3
1.7
0.3
3.0

POTASSIUM 0550
0550
0550
0551
0551
0551
0552
0552
0553
0553
0553
0554

i
06/17/89
10/01/89
01/09/90
08/17/89
10/01/89
01/09/90
08/17/89
01/09/90
06/17/89
10/01/89
01/09/90
06/17/89

o0wl
0002
0001
0001
0002
0001
O0l
000l
000l
0002
ow~l
000l

TA
7A
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA

0
0
0
0
0
0
0
0
0
0
0
0

195.
180.
155.
110.
90.
32.

110.
96.

'130.
140.
100.
2•5.

FORMATION OF COMPLETION CODE:
TA - URANIUM PILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAMD
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): A - LESS THN DETECTION LIMIT



9,ý, -7131-t d
TAILINGS PORE UATER
LYSIMETERS 550-556, 600-604, 640-646

SITE: GlJ01 GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAETER MNAE ID LOs DATE 10 CO P REL. MEASURE PY, VALUE UNCERTAINTY

POASSILM 0554 01/12/90 0001 TA 0 MG/L 162.
0556 08/17/89 001 TA 0 65.
0556 01/15/90 0001 TA 0 30.
060 10/01/39 0001 TA 0 60. -

0600 01/11/90 00 TA 0 47. -

0601 01/10/90 0001 TA 0 33.
O0 o1/10/90 0001 TA 0 113.
0603 10/01/89 0001 TA 0 35. ,

NO 01/10/90 0001 TA 0 37.
060, 01/10/90 0001 TA 6. -

063 01/12/90 0001 s 0 7.-
0645 01/12/90 0001 CN 0 21.
0646 01/12/90 0001 SP 0 60.

IIZ21 0550 08/17/69 0001 ,A 0 PCI/L 33.9 0.931
0550 10/01/89 0002 TA 0 1.45 0.631

14. 0550 01/09/90 0001 TA 0 35.4 2.3
0551 01/09/90 01 TA 0 12.4 1.6
0553 06/17/19 000 TA 0 10.2 0.693
0553 01/09,f9 0001 TA 0 815.9 13.6
0554 08/17/89 0001 ,A 0 11.3 1.27
0554 01/12/90 0001 TA 0 17.4 2.9
0556 06/17/89 0001 TA 0 0.313 0.157
0556 01/15/90 0001 TA 0 1.8 0.7

0600 10/01/89 0001 TA 0 1.12 0.624

0600 01/11/90 000 TA o 74.9 4.1

0602 01/10/90 0001 TA 0 668.9 12.3
0603 10/01/89 0001 TA 0 0.955 0.559
0603 01/10/90 0001 TA 0 4.4 0.8

0604 01/10/90 0001 TA 0 33.7 2.3
0645 01/12/90 0001 CM1 0 0.0 0.2

RADILP-228 0550 01/09/90 0001 TA 0 PCI/L 0.8 1.5

0551 01/09/90 0001 TA 0 3.8 2.3

0553 01/09/90 0001 TA 0 2.9 1.7

0554 01/12/90 0001 TA 0 0.0 2.3
0556 01/,1/90 0001 TA 0 2.0 2.3
0600 01/11/90 0001 TA 0 0.6 2.2
002 01/10/90 0001 TA 0 0.0 2.1
0603 01/10/0 0001 TA 0 0.0 1.5
o00 01/10/90 0001 TA 0 0.5 1.9
045 01/12/90 , 0001 CM 0 0.1 0.5

.ELEIL14 0550 06/17/89 0001 TA 0 ,G/L 0.28
*1- 0550 10,01/69 o002 TA 0 0.21

0550 01/09/90 0001 TA 0 0.02
0551" 06/17/89 0001 TA 0 0.71
0551 10/01/89 0002 TA 0 O.5
0551 01/09/90 0001 TA 0 0.170

0552 06/17/89 0001 TA 0 0.91
0552 10/01/89 0002 TA 0 0.8

0552 01/09/90 0001 TA 0 0.900
0553 08/17/89 0001 TA 0 0.060
0553 10/01/69 0002 TA o 0.08
0553 01/09/90 0001 TA 0 0.032

0554 06/17/9 0001 T A 0 0.060

FORMATION OF COMPLETION CODE:
TA - URANIUI MILL TAILINGS
SK - SILTY SAND OR SILTY GRAVELLY SAiNO
CH - FAT CLAYS
SP - SAND ON GRAVELLY SAND, POORLY GRADED

PARAMETER VALUE INDICATOR (PVI): A - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP COOE:
0 - Oi-SITE



TAILINGS PORE hATER
LYSIPETERS 550-556. 600-604, 640-646
SITE: GRJO1 GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

PARA14ETER NAME
LOCATION

10 LOG DATE
SA/LE FORMI FLOW UNITS OF

10 COMP IREL. IMEASUAE PV!
PARAMETER

VALUE
PARAWETEt'-
UNCERTAIN TY

EIEIINUMý 0554 10/01/89 0002 TA 0 NG/L 0.060554 01/12/90 0001 TA 0 0.080

0556 08/17/W 0001 TA 0 0.2505S6 01/15/90 0001 TA 0 0.026
M0 10/01/89 0001 TA 0 0.11
0600 01/11/90 0001 TA 0 0.036
0601 01/10/90 0001 TA 0 0.05
0602 10/01/89 0001 TA 0 0.8
0602 01/10/90 0001 TA 0 0.160
0603 10/01/89 0001 TA 0 0.35
0603 01/10/90 0001 TA 0 • 0.01
0604 01/10/90 0001 TA 0 • 0.01
06"3 01/12/90 0001 IN 0 4 0.01
0"S 01/12/90 0001 CN 0 • 0.01
0646 01/12/90 0001 1W 0 0.02

SILICA S102 0550 08/17/89 0001 TA 0 NG/L 27.5
0550 10/01/89 0002 TA 0 27.5
0550 01/09/90 0001 TA 0 30.
0551 10/01/89 0002 TA 0 48.5
0551 01/09/90 0001 TA 0 37.
0552 01/09/90 0001 TA 0 83.
0553 10/01/89 0002 TA 0 82.5
0553 01/09/90 0001 TA 0 64.
0554 01/12/90 0001 TA 0 45.
0556 08/17/89 0001 TA 0 25.5
0556 01/15/90 0001 TA 0 12.8
0600 10/01/89 0001 TA 0 70.
0600 01/11/90 0001 TA 0 26.
0602 01/10/90 0001 TA 0 40.
0603 10/01/89 0001 TA 0 " .S
0603 01/10/90 0001 TA 0 35.
0606 01/10/90 0001 TA 0 32.
0643 01/12/90 0001 Sm 0 32.
0645 01/12/90 0001 CM 0 17.1
06A 01/12/90 0001 P1 0 17.5

SILVER 0550 08/17/89 0001 TA 0 MG/L 0.05
0550 10/01/89 0002 TA 0 0.0001

1.. 0550 01/09/90 0001 TA 0 0.01
0551 08/17/89 0001 TA 0 0.05
0551 10/01/89 0002 TA 0 0.0073
0551 01/09/90 0001 TA 0 0.01
0552 08117/89 0001 TA 0 0.05
0552 10/01/89 0002 TA 0 0.0016
0552 01/09/90 0001 TA 0 0.01
0553 08/17/89 0001 TA 0 0.05
0553 10/01/89 0002 TA 0 0.0004
05S3 01/09/90 0001 TA 0 • 0.01
05S4 06/17/89 0001 TA 0 0.05
0554 10/01/89 0002 TA 0 • 0.0001
0554 01/12/90 0001 TA 0 4 0.01
0556 08/17/89 0001 TA 0 4 0.05
0556 01/15/90 0001 TA 0 4 0.01
0600 10/01/89 0001 TA 0 < 0.0001
0600 01/11/90 0001 TA 0 • 0.01

FORMATION OF COWLETION CODE:
TA - URANIUM MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POR•LY GRADED

FLOW iELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



. !/ I

TAILINGS PORE UATER
LYSIMETEIS 550-556. 600-604, "0-66
SITE: GRJOI GRAND JUNCTION
06I17/89 TO 01/15/90
REPORT DATE: 07/03/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID CIP REL. MEASURE PVI VALUE UNCERTAINTY

SILVER 0601 .01/10/90 0001 TA 0 NG/L 0.01

0602 10/01/89 0001 TA 0 0.0011

0602 01/10/90 0001 TA 0 0.01
0603 10/01/89 0001 TA 0 0.0002
0603 01/10/90 0001 TA 0 0.01
0606 01/10/90 0001 TA 0 0.01

0•3 01/12/90 0001 U 0 0.01
06"5 01/12/90 0001 CN 0 c 0.01
06W6 01/12/90 0001 SP 0 0.01

SOD ILU 0550 06/17/89 0001 TA 0 NG/L 1200.

0550 10/01/39 0002 TA 0 11,5.
0550 01/09/90 0001 TA 0 1150.

0551 08/17/89 0001 TA 0 865.
0551 10/01/89 0002 TA 0 835.

0551 01/09/90 0001 TA 0 810.
0552 05/17/89 0001 TA 0 830.
0552 01/09/90 0001 TA 0 790.
0553 08/17/89 0001 TA 0 700.
0553 10/01/89 0002 TA 0 670.
0553 01/09/90 0001 TA 0 710.

0554 08/17/89 0001 TA 0 1180.
0554 01/12/90 0001 TA 0 1230.

0556 08/17/89 0001 TA 0 1020.
0556 01/15/90 0001 TA 0 870.
M0O 10/01/89 0001 TA 0 530.
0600 01/11/90 0001 TA 0 439.
0601 01/10/90 0001 TA 0 698.

0602 01/10/90 0001 TA 0 830.
0603 10/01/89 0001 TA 0 380.
0603 01/10/90 0001 TA 0 101.

0601. 01/10/90 0001 TA 0 60.
06.3 01/12/90 0001 sm 0 7.0.

06"S 01/12/90 0001 CN 0 1000.
066 01/12/90 0001 WP 0 740.

SPECIFIC CONDUCTANCE 0550 01/09/90 0001 TA 0 UNNO/CM 15880.
0551 01/09/90 0001 TA 0 1,400.

0552 01/09/90 0001 TA 0 13000.
0553 01/09/90 0001 TA 0 12150.
0554 01/12/90 0001 TA 0 14550.

0555 01/15/90 0001 TA 0 11370.
0556 01/15/90 0001 TA 0 9110.
0600 01/11/90 0001 TA 0 7500.
0601 01/10/90 0001 TA 0 6680.
0602 01/10/90 0001 TA 0 12180.
0603 01/10/90 0001 TA 0 6200.
0604 01/10/90 0001 TA 0 8520.
0613 01/12/90 0001 EN 0 9180.
0615 01/12/90 0001 CN 0 8580.
06 01/12/90 0001 SP 0 80.

k NIwf jlu "4q 0550 06/17189 0001 TA 0 MG/L 4.35
0550 10/01/89 0002 TA 0 4.20
o550 01/09/90 001 TA 0 3.19

05S5 08/17/89 0001 TA 0 4.80

FOR7AT1IO OF COMPLETION CODE:
TA - URANIUN PILL TAILINGS
SM - SILTY SAND ORt SILTY GRAVELLY SAND
CM - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604, 640-6.6
SITE: GEJOl GAJND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

PARAMETER NMAE
LOCATION

ID
SAMLEI FORMI FLON UNITS OF

0D COW REL. MEASUELOG DATE PVT
PARAMETER

VALUE
PARAMETEi
UNCERTAINTY

4 4.-4-41 I 4

VRMTILNC 
Tef

0551
0551
0552
0552
0552
0553
0553
0553
0554
055'

0554
0556
0556

0501
0602
0602
0603
0603
0604
0643
064S
0646

10/01/89
01/09/90
06/17/89
10/01/09
01/09/90
06/17/89
10101/89
01/09/90
06/17/69
10/01/U9
01/12/90
06/17/89
01/15/90
10/01/39
01/11/90
01/10/90
10/01/89
01/10/90
10/01/89
01/10/90
01/10/90
01/12/90
01/12/90
01/12/90

0002

0001owli

0001

001

001

0001

sowl

0002
0001

0001

TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
SP
C"
SP

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
00
0
0

NG/L '.90
7.30
5.25
5.50
4.91
3.55
4.80
3.59
5.25
5.40
5.70
6.30
4.53
5.20
3.55
3.97
6.10
4.97
5.40
5.88
5.13
5.92
5.82
5.48

SULFATE 0550
0550
0550
0551
0551
0552
0553
0553
0554
0556
0556
0600
O600

0602
0603
0603
06O4
0643
0646

08/17/89
10/01/89
01/09190
10/01/89
01/09/90
01/09/90
10/01/89
01/09/90
01/12/90
08/17/89
01/15/90
10/01/89
01/11/90
01/10/90
10/01/99
01/10/90
01/10/90
01/12/90
01/12/90

0001
0001

0001
0001
0002
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
TA
SM
SID

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

MG/L 6034.
2307.
5120.
2747.
1650.
4450.
2540.
4130.
3780.
3713.
2440.
3190.
1940.
4390.
3081.
2750.
3770.
3160.
3320.

WiJIN . 0550 06/17/39 0001 7A 0 dG/L 4 0.01
1*9 0550 01/09/90 001 TA 0 1.

0551 01/09/90 0001 TA 0 4 1.
0552 01/09/90 0001 TA 0 ( 1.
0553 01/09/90 0001 TA 0 c 1.
0554 01/12/90 0001 IA 0 4 1
0555 01/15/90 0001 TA 0 1
0556 01/15/90 0001 TA 0 1
0600 10/01/89 0001 TA 0 • 0.01
0600 01/11/90 0001 TA 0 •
0602 01/10/90 0001 TA 0 1.

FORMATION OF COMPLETION CWOE:
TA - ILANIUi MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CK - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): • LESS THAN DETECTION LIMIT



I;,,
TAILINGS PORE UATER
LrSIMETERS 550-556, 600-604, 640-646

SITE: GEJO1 GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 07/03/90

LOCATION SAMPLE FOR FLOW LITS OF PARAMETER PARAMETER

PARAMETER NAME so LOG DATE 10 D COP REL. MEASURE PVI VALUE UNCERTAINTY

0603 10/01/89 0001 TA 0 WA/L 0.01

0603 01/10/90 0001 TA 0 1.

0604 01/10/90 0001 TA 0 1.

" 0643 01/12/90 0001 IN 0 1.
0os 01/12/90 0001 Cm 0 42.
0646 01/12/90 0001 SP 0 60.

TEMPERATURE 0550 01/09/90 0001 TA 0 C - DEGREE 12.5

0551 01/09/90 0001 TA 0 16.7

0552 01/09/90 0001 TA 0 13.1

0553 01/09/90 0001 TA 0 13.7
0554 01/12/90 0001 TA 0 11.8
0553 01/15/90 0001 TA 0 9.8
0556 01/15/90 0001 TA 0 6.3

060 01/11/90 0001 TA 0 12.1
0601 01/10/90 0001 TA 0 12.4
0602 01/10/90 0001 TA 0 15.8

0603 01/10/90 0001 TA 0 14.2
0604 01/10/90 0001 TA 0 13.3
06.3 01/12/90 0001 UM 0 12.4
06S 01/12/90 0001 CM 0 10.9
06"6 01/12/90 0001 SP 0 12.9

**ULIUR 0550 01/09/90 0001 TA 0 NG/L 0.1

0551 01/09/90 0001 TA 0 4 0.1

0552 01/09/90 0001 TA 0 0.1
0553 01/09/90 0001 TA 0 0.2

0554 01/12/90 0001 TA 0 0.1

0556 01/15/90 0001 TA 0 < 0.1

0600 01/11/90 0001 TA 0 0.1
0601 01/10/90 0001 TA 0 0.1

0602 01/10/90 0001 TA 0 4 0.2

0603 01/10/90 0001 TA 0 4 0.1

0606 01/10/90 0001 TA 0 0.1

0663 01/12/90 0001 94 0 4 0.1
0615 01/12/90 0001 CN 0 0.1

06 01/12/90 0001 SP 0 4 0.1

TIIORIUM-230 0550 06/17/89 0001 TA 0 PCI/L 1.76 1.33

0550 10/01/89 0002 TA 0 36.0 2.22

0553 08/17/89 0001 TA 0 3.59 0.763

0556 08/17/89 0001 TA 0 6.28 0.817

0600 10/01/89 0001 TA 0 29.6 1.25

0603 10/01/89 0001 TA 0 29.1 1.76

0550 10/01/89 0002 TA 0 WAIL 0.010
0551 10/01/89 0002 TA 0 4 0.010

0552 10/01/89 0002 TA 0 • 0.010
0553 10/01/89 0002 TA 0 • 0.010

05S4 10/01/89 0002 TA 0 • 0.010

0600 10/01/89 0001 TA 0 ( 0.010

0602 10/01/89 0001 TA 0 0.017

0603 10/01/89 0001 TA 0 0.010

TOTAL DISSOLVED SOLIDS 0550 08/17/89 0001 TA 0 MG/IL 932..

0550 10/01/89 0002 TA 0 10156.

FORMATION OF €OWLETION CODE:
TA - URANIUM MILL TAILINGS
SM - SILTY SANM OR SILTY GRAVELLY SAND

CH - FAT CLAYS
SP - SAJND 0 GRAVELLY SAND. POOdLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS TIHAN DETECTION LIMIT



7-3 7 c~ TAILINGS PORE WATER
LYSIMETERS 550-556, 600-604, 640-646

SITE: GIJO1 GRAND JUNCTION
08/17189 TO 01/15/90
REPORT DATE: 07/03/90

/2-L.

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COP REL. MEASURE PVI VALUE UNCERTAINTY

TOTAL DISSOLVED SOLIDS 0550 01/09/90 0001 TA 0 NG/L 8670.

0551 10/01/99 0002 TA 0 11420.

0551 01/09/90 0001 TA 0 9270.

0552 01/09/90 0001 TA 0 7570.
0553 10/01/89 0002 TA 0 8274.

0553 01/09/90 0001 TA 0 664,0.

0554 01/12/90 0001 TA 0 5620.

0556 06/17/89 0001 TA 0 6924.

0556 01/15/90 0001 TA 0 5990.

0600 10/01/39 0001 TA 0 5682.

0600 01/11/90 0001 TA 0 4"00.

0602 01/10/90 0001 TA 0 6330.

0603 10/01/89 0001 TA 0 ".U6.

0603 01/10/90 0001 TA 0 4290.

06 01/10/90 0001 TA 0 5050.

0643 01/12/90 0001 SK 0 5210.

0645 01/12/90 0001 CH 0 7130.

0646 01/12/90 0001 SP 0 54.60.

TOTAL KJELDANL NITROGEN 0550 01/09/90 0001 TA 0 MG/L 731.

0551 01/09/90 0001 TA 0 1.

0552 01/09/90 0001 TA 0 384.

0553 01/09/90 0001 TA 0 607.

0554 01/12/90 0001 TA 0 123.

0556 01/15/90 0001 TA 0 2.

0600 01/11/90 0001 TA 0 223.

0602 01/10/90 0001 TA 0 520.

0603 01/10/90 0001 TA 0 127.

0604 01/10/90 0001 TA 0 39".

0643 01/12/90 0001 Sm 0 269.

0645 01/12/90 0001 Cw 0 22.

0646 01/12/90 0001 SP 0 209. -

1uRILUM, 0550 08/17/89 0001 TA 0 MG/L 2.47 0.050

0550 10/01/89 0002 TA 0 2.897 0.238

0550 01/09/90 0001 TA 0 3.18
0551 08/17/89 0001 TA 0 0.910 0.030

0551 10/01/89 0002 TA 0 1.020 0.100
0551 01/09/90 0001 TA 0 0.356

0552 08/17/89 0001 TA 0 3.95 0.110

0552 10/01/89 0002 TA 0 3.050 0.530

0552 01/09/90 0001 TA 0 1.87

0553 08/17/89 0001 TA 0 0.180 0.050

0553 10/01/89 0002 TA 0 0.180 0.013

0553 01/09/90 0001 TA 0 0.14,

0554 08/17/89 0001 TA 0 2.88 0.080

0554 10/01/89 0002 TA 0 3.861 0.198

0554 01/12/90 0001 TA 0 0.81 -

0556 08/17/89 0001 TA 0 0.090 0.020

0600 10/01/89 0001 TA 0 0.079 0.008

0600 01/11/90 0001 TA 0 2.29

0601 01/10/90 0001 TA 0 29.7

0602 10/01/89 0001 TA 0 0.127 0.014

0602 01/10/90 0001 TA 0 0.051

0603 10/01/89 0001 TA 0 1.680 0.116

0603 01/10/90 0001 TA 0 0.220 -

FORMATION OF COMPLETIO7 CODE:
TA - URANIUM MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND

CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CODE:
0 - ON-SITE



TAILINGS PORE WATER
LYSIMETERS 550-556. 600-604, 6"0-G6
SITE: GIJO0 GRAND JUNCTION
06/17/89 TO 01/15/90
REPORT DATE: 07/03/90

/ -

3ý1 -
04 g tic.

PARAMETER NAME
LOCATION

ID
SAMPLE FORM IFLOW UNITS OF

ID COR MEL. MEASURELOG DATE PVy
PARAAMETER

VALUE
PARAMETE
UNCERTA.K.•

NIWI 0604 01/10/90 0001 TA 0 MG/L 0.075
063 01/12/90 0001 Sm 0 1."
0645 01/219 0001 CH 0 0.37
0616 01/12/90 0001 SP 0 1.02

Wl.AIIm 0550 06/17/69 0001 TA 0 MG/L 1.12
0550 10/01/89 0002 TA 0 1.00
0550 01/09/9 0001 TA 0 1.14
0551 06/17/89 0001 TA a 2.30
0551 10/01/89 0002 TA 0 2.30
0551 01/09/90 0001 TA 0 3.52
0552 08/17/89 0001 TA 0 0.54
0552 10/01/89 0002 TA 0 0.&O0
0552 01/09/90 0001 TA 0 0.61
0553 08/17/89 0001 TA 0 41.
0553 10/01/89 0002 TA 0 2.90
0553 01/09/90 0001 TA 0 39.
0554 08/17/89 0001 TA 0 2.30
0554 10/01/89 0002 TA 0 3.00
0554 01/12/90 0001 TA 0 7.7
0556 08/17/89 0001 TA 0 1.93
0556 01/15/90 0001 TA 0 1.12 -
0600 10/01/89 0001 TA 0 6.90 -
0600 01/11/90 0001 TA 0 1.29 -
0601 01/10/90 0001 TA 0 0.01
0602 10/01/89 0001 TA 0 7.50
0602 01/10/90 0001 TA 0 31.
0603 10/01/89 0001 TA 0 2.60
0603 01/10/90 0001 TA 0 0.68
0601 01/10/90 0001 TA 0 0.18
0643 01/12/90 0001 SM 0 0.12
0615 01/12/90 0001 CH 0 0.13
06, 01/12/90 0001 SP 0 0.01

1INC 0550 08/17/89 0001 TA 0 MG/L 0.39
0550 10/01/89 0002 TA 0 0.50

A0550 01/09/90 0001 TA 0 0.322
0551 08/17/89 0001 TA 0 2.03
0551 10/01/89 0002 TA 0 2.10
0551 01/09/90 0001 TA 0 6.15
0552 08/17/89 0001 TA 0 7.50
0552 10/01/89 0002 TA 0 6.70
0552 01/09/90 0001 TA 0 5.64
0553 08/17/89 0001 TA 0 7.20
0553 10/01/89 0002 TA 0 7.00
0553 01/09/90 000' TA 0 6.96
0554 08/17/89 0001 TA 0 0.11
0554 10/01/89 0002 TA 0 0.10
0554 01/12/90 0001 TA 0 0.237
0556 08/17/89 0001 TA 0 0.34.
0556 01/15/90 0001 TA 0 0.186
0600 10/01/89 0001 TA 0 3.00
0600 01/11/90 0001 TA 0 0.993
0601 01/10/90 0001 TA 0 0.005
0602 10/01/89 0001 TA 0 4.40
0602 01/10/90 0001 TA 0 6.92

FORMATION OF COMPLETION CODE:
TA - URANILU MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS
SP - SAND OR GRAVELLY SAND, POORLY GRADED

FLOW RELATIONSHIP CODE:
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



- - 7 V TAILIWGS PORE WATER
LYSIMETERS -'-'-556, 600-604, 64•-646

SITE: GRJOl 7RAMD JUNCTION
08/17/89 TO 15/90
REPORT DATE; /03/90

411ý6,'(4c

LOCATION SA4PLE FORM FLOW UNITS OF PARAMETER PARAMETER

PAJAMETER OA14E |O LOG DATE ID COWP EEL. MEASURE PVI VALUE UNCERTAINTY

INC 0603 10/01/89 0001 TA 0 MG/L 0.40
0603 01/10/90 0001 TA 0 0.165
0604 01/10/90 0001 TA 0 0.277
0643 01/12/90 0001 SM 0 0.017
0645 01/12/90 0001 CH 0 0.005

06" 01/12/90 0001 SP 0 0.020

FORMATION OF COMPLETION CODE:
TA - URANIUM MILL TAILINGS
SM - SILTY SAND OR SILTY GRAVELLY SAND
CH - FAT CLAYS

SP - SAND OR GRAVELLY SUND, POORLY GRADED

PARAMETER VALUE INDICATOR (PVI): I - LESS TUtAN DETECTION LIMIT

FLOW RELATIONSHIP CODE:
0 - ON-SITE

DATA FILE MAME: J:\DART\GRJO1\GGI0005.DAT
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Tailings pore water quality statistics by parameter
SITE: GRJO1 GRAND JUNCTION

08117189 TO 01/15/90
REPORT DATE: 08/08/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 93% CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF SAMP IMiNiMtI MAXIMMI J 4MEDIAN I MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMUM TYPE NOTE

ALKALINITY MG/I CAC03

I'1 7.0000 1 679.0000 175.0000 283.1818 238.5623 0.8424 0.0 84.3694 481.9942 NORMAL

ALUMINUM MG/I

28 0.050081.0000 1 0.1650 -A NA NA 25.0 0.0500 4.6000 NOMPARAMETRIC 2

AMMONIUM MG/I

20 1 1.50001 912.0000 305.5000 392.1700 315.4505 0.8044 0.0 213.0769 S71.2631 NORMAL

ANTIMONY MG/I

28 0.00151 0.0270 0.00601 NA NA NA 46.4 0.0015 0.0100 NONPARAMETRIC 2

28 0.00501 1.7000 0.09501 0.1145 4.5245 NA 3.6 0.0565 0.2318 LOGNORMAL 7.8

28 0.01001 0.15001 0.0400 NA NA NA 32.1 0.0200 0.0500 O NPARAETRIC 2

BERYLLIUM MG/I

20 0.00251 0.22801 0.0037 NA WA NA 50.0 0.0025 0.0150 NONPARAMETRIC 2

BORON MG/L

20 0.26001 2.04001 0.6300 0.6955 0.3804 0.5469 0.0 0.4AM 0.9115 NORMAL

CADM IUM MG/I

28 0.00051 0.35001 0.0190 0.0166 11.2760 NA 14.3 0.0054 0.0516 LOGNORMAL 7,8

CALCILN TMG/I

25 431.0000 1300.0000 510.0000 585.6400 218.4693 0.3730 0.0 476.7549 694.5251 NORMAL

Statistical maximum is the 99 percent one sided confidence Interval, a x 0.01

2) The nonparametrlc distribution was used because the nondetected values comprise more than 1S5 of the smples.

7) The lognormal distribution was used because the date failed the normal distribution test.

8) the mean is geometric. The standard deviation is the value to divide or multiply with the geometric mean.

9<*'
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Tailings pore water qLatity statistics by parameter
SITE: GRJO1 GRAND JUNCTION
08/17/89 10 01/15/90
REPORT DATE: 08/08/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 981 CONFIDENCE INTERVAL DISTRIBUTION FOOT

9 OF SAMP ININIMUM FKAXIMUM MEDIAN I WEAN DEVIATION VARIATION DETECTS HINIWJG NAXIWJN TYPE NOTE

CHLORIDE MG/I

'19 1 273.50001 '1830.00001 1030.00001 1031.7895 4`14.41032 0.4016 0.0 789.1634 1274.4155 NORMAL

CHROMIUM MG/A

28 1 0.00501 0.1000 1 0.00501 NA NA NA 82.1 0.0050 0.0050 NONPARAMETRIC 2

CO BALT MG/IL

28 0.0250 0.7000 0-.200 NA NA NA 32.1 0.0250 0.4000 NOPARANETRIC 2

COPPER MG/L

218 0.0100 4.2100 0.0900 NA NA NA 17.9 0.0100 1.0000 NONPARAMNETRIC 2
CYANIDE MG/L

21 1 0.00501 0.36001 0.0800 0.0810 0.077 0.95421 4.8 0.031% 0.1237 NORMAL

FLUORIDE MG/L

21 1 0.70001 19.20001 440 6.3429 5.3394 0.8418 0.0 3.3973 9.2884 NORMAL

GROSS ALPHA PCI/L

9 1 113.0000[ 8020.00001 558.0000 794.7962 16.9612 NA 0.0 169.3478 3730. 198 LOGNIORMAL 7,8

GROSS BETA PCI/I

9 109.0;00 2675.00001 666.0000 1045.5556 1003.3905 0.9597 0.0 76.9492 2014.1619 NORMAL

IRON MG/I

28 0.01501 370.00001 7.70001 3.4444 21.0144 NA 14.3 0.8299 14.2952 LOGNORMAL 7.8

LEAD MG/I

28 0.00301 0D1800 0.00501 WA NA NA '53.6 0.0050 0.0210 NONPARAMETRIC 2

Statistical maximums ts the 99 percent one sided confidence Interval, a a 0.01
2) The nonparametric distribution was used because the nondetected values com~prise more than 15Z of the saamples.
7) The lognormal distribution was used because the data failed the normal distribution test.
8) The mean is geometric. The standard deviation is the value to divide or imultiply with the geometric mean.

I (
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Tailings pore water quality statistics by parameter
SITE: GRJOI GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 08/08/90

PARA14ETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 981'CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF SAPPI MINIMUM I AMAX I M EM DIAN MEAN DEVIATION VARIATION DETECTS MINIMUM M1AZIIM1U TYPE NOTE

MAGNESINUM MG/L .

2 T 4.0000 530.00001 296.00001 306.2400 125.30 0.4103 0.0 243.6096 368.5704 NORMAL

MANGANESE MG/L I

28 1.93001 14.7000 5.3500 5.6564 2.79M7 0.4943 0.0 4.349" 6.9630 NOMAL

MERaJAT MG/L I

14 1 0.00011 0.00031 0.0001 NA NA NA 85.7 0.0001 0.0001 WIONPARAMETRIC 2

MOLYBDENUM MG/L

28 1 0.00501 4.35001 0.2300 NA NA NA 21.4 0.01100 0.4700 NON1PARAMETRIC 2

28 1 0.0200 4.20001 0.68501 0.5601 4.1560 NA 7. 1 0.2873 1.0899 LOGNOENAL 7.8

19 1 0.2000 4600.00001 0.50001 NA NA NA 42.1 0.5000 567.0000 NONPARAIETRIC 2

PHOSPHATE MG/L

20 0.05001 4.0000 0.4500 0.5430 3.7475 NA 5.0 0.2565 1.1495 L0GWM~L 7.8

POTASSIUM MG/L

25 1 21.00001 285.00001 90.0000 97.6400 646.5703 0.6613 0.0 65.4582 129.8218 NORMtAL

RADIUM-226 PCI/L

17 1 0.00001 815.90001 11.3000 NA NA NA 0.0 1.1200 35.4000 NONPARAIIETRIC 9

RADIUM-228 PCI/I
10 1 0.0000 3.8000 0.55001 NA NA NA 30.0 0.0000 2.9000 NONPARANETRIC 2

Statistical maximum Is the 99 percent one sided confidence Interval, a u 0.01
2) The nonparametric distribution was used because the nondetected values comprise more than 15% of the samples.
7) The lognormal distribution was used because the data failed the normal distribution test.
8) The mean Is geometric. The standard deviation Is the value to divide or multiply with the geometric mean.
9) The nonparametic distribution was used because the data failed the normal distribution test and includes values s0.
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Tailings pore water quality statistics by parameter
SITE: GRJO1 GRAND JUNCTION
08/17/89 TO 01/15/90
REPORT DATE: 08/08/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98Z CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF SAMPI MINIMUMN MAXIUMI MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIIUN O TYPE NOTE

SELENIUM MG/L

28 o.oo0s 0.9100 0.0800 NA NA NA 25.0 0.0260 0.2800 NWARA•ETRIC 2

SILICA - S1oz MG/L

20 12.000 83.00001 3.000 39.8700 20.5191 0.5147 0.0 28.2205 51.5195 NORMAL

SILVER MG/L

28 0.0002 0.0500 0.0050 NA NA NA 71.4 0.0050 0.0050 NIOPARAMETRIC 2

SODIUM MG/L

25 3 80.0000 1230.0000 810.00001 80.9200 255.0160 0.3168 0.0 677.82oo 932.0200 NORMAL

SPECIFIC CONDUCTANCE IUMHo/c,

15 1 6200.0000 15880.0000 9180.0000 10550.6667 3025.0088 0.2867 0.0 8501.1813 12600.1521 NORMAL

STRONTIUM I Gý/L

28 F 3.1900 7.3000 5.1650 5.0336 0.9396 0.1867 0.0 4.5945 5.4727 NORMAL

SULFATE MG/L

19 T 1650.0000 6034.0000 3190.0000 3395.36•4 1105.5274 0.3256 0.0 2748.1165 4042.6204 NOR04AL

SULFIDE MG/L

17 0.0100 60.0000 0.0500 NA NA NA 82.4 0.0500 0.0500 NONPARAMETRIC 2

TEMPERATURE C - DEGREE

15 6.30001 16.7000 12.5000 12.5267 2.4344 0.1943 0.0 10.86 14.1760 NORMAL

THALLIUM MG/L

14 0.0500 0.0500 0.0500 NA NA NA 100.0 0.0500 0.0500 NONPARAMETRIC 2

THORILM-230 PCI/L

6 1 1.7600 36.0000 17.6900 17.7217 15.4276 0.8705 0.0 -3.4720 38.9154 NORMAL

4,-

* Statistical maximum is the 99 percent one sided confidence interval, a = 0.01
2) The nonparametric distribution was used because the nondetected values comprise more than 15% of the sanpies.
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Tailings pore water quality statistics by parameter

SITE: GRJOI GRAND JUNCTION

08/17/89 TO 01/15/90
REPORT DATE: 08108/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD Of NON 98% CONFIDENCE INTERVAL DISTRIUTION FOOT

0 OF SAMP MINIMI MAXIMUM MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM PAX I .U * TYPE NOTE

TIN MG/L I

8 0.0065 0.01701 0.0025 NA NA NA 75.0 0.002S 0.0170 NNPARA1,ETRIC 2

TOTAL DISSOLVED SOLIDS MG/L

20 14290.00001 11420.00001 6782.0000 7069.2000 2042.27-50 0.2889 0.0 5909.7236 92M8.676U NORMAL

TOTAL KJELDANL NITROGEN MG/L

13 0.5000T 731.0000 223.00001 278.1154 236.4778 0.8503 7.7- 102.2762 453.9545 NORMAL

URANI•M I"°G/I 1

27 0.05101 29.70001 1.0200 0.7436 4.9243 NA 0.0 0.3476 1.590 LOGN(WMAL 7.8

28 0.00501 41.00001 1.61001 1.2416 8.7078 NA 7.1 0.4516 3.4140 LOGNORMAL 7.8

ZINC IMG/L

28 0.00251 7.50001 0.45001 0.5613 10.7767 NA 7.1 0.1848 1.701 LOGNORMAL 7,8

Statistical maximum is the 99 percent one sided confidence interval, a a 0.01
2) The nonparmuetric distribution was used because the nondetected values comprise more than 15% of the sptes.

7) The lognormal distribution was used because the data failed the normal distribution test.

8) The mean Is geometric. The standard deviation is the value to divide or multiply with the geometric man.

INPUT DATA FILENAME: J:\DART\GRJ01\GW0O005.DAT
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PURPOSE:

The purpose of this calculation is to determine unsaturated

hydraulic properties for contaminated materials that will be disposed

in the Grand Junction disposal cell at the Chenev site. These

materials consist of main pile tailings and vicinity propert}

materials. The hydraulic properties will be used as input to the

UNSAT2 computer code to analyze effects of transient drainage. The

RETC computer program solves a closed-form equation suggested by

Mualem relating soil moisture to hydraulic conductivity. The RETC

model Was Written by Van Genuchten and is utilized in this analysis.

METHOD:

Determination of unsaturated hydraulic properties suggested by

Mualem requires input of moisture-pressure capillary data. This data

is obtained from laboratory testing. The RETC model computes the

volumetric saturated and residual moisture contents in addition to

curve fitting parameters, denoted the Nualem parameters, alpha and N.

When determining the above parameters for vicinity property materials,

they were assumed unknown. The porosity, or saturated volumetric

moisture content, was calculated from placement specifications and was

not allowed to vary for tailings materials. The Mualem based

restriction of M a 1-I/N is used to provide an approximation to the

empirically derived capillary curves. This restriction is also

necessary for input to the UNSAT2 computer code.

DATA:

The data used in the model were obtained from Daniel B. Stevens &

Associates, delivery order 05, May 1990. Copies of the data are

reproduced on pages 4 to 6. Samples selected were determined to most

closely model expected overall condition of placed contaminated

materials in terms of percent minus 200 material contained and

placement densities.

REFERENCES:

1) United States Department of Agriculture, 1987. Users Guide:

RETC.

2) Van Genuchten. R. Th., 1980. "A Closed-Form Solution for

Predicting the Hydraulic Conductivity of Unsaturated Soils", Journal,

Soil Science Society - American, No. 44.



ANALYSIS:

The RETC computer code was run on TAC micro-computers. Data
presented on pages 4 to 6 were Input to the program to produce the
output given on pages 7 to 12.

RESULTS:

Plots of pressuse I1 centimeters of water versus volumetric
moisture content (cm /cm ) and pressure versus saturation in
percent are illustrated on Figures #1 to #4. Hydraulic conductivity
versus volumetric moisture content and saturation for each material
are presented on Figures #5 to a8. The use of the restricted model,
where M - 1-I/N, appears to be valid for both main pile tailings and
vicinity property materials. The coefficient of regression, r- for
both data sets was above 0.98 indicating a good correlation of the
fitted curve to the observed data. Additionally, both determined
values of N were above 1.25, which according to Van Genuchten is
necessary for the restrictive model to be applicable. The values of
saturated and residual moisture contents along with the Mualem
parameters generated from the RETC analysis are listed in Table 1.

Table 1

theta(sat), theta(res) alpha.
Material vol/vol vol/vol 1/cm N

vicinity
property 0.4025 0.2103 0.0330 1.35

main pile
tailings 0.4670 0.2211 0.0034 1.71

CONCLUSIONS:

The above unsaturated hydraulic parameters are reasonable and can
be included in transient drainage analyses.
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Table 6. Summary of Moisture Characteristics
for the Initial Drainage CurveI

!

San1le No.

5-1

Pressure Hand
(-cii 21 water)

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

Moisture_ Corntent
( cm Icm

45.66
16.49.
1.98
6.89
5.19
4.38
3.77

5-2 0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

5.
.-3 SS-3 0.0

112.2
305.9

1019.8
3059.4
7138.6

15399.0

45.17
20.15
8.70
7.04
5.30
4.60
3.66

50.36
46.27
38.91
33.22
25.65
24.33
24.16

51.35
47.28
41.07
34.69
26.20
23.88
17.87

5-4 0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

5-5 47.19
30.62
25.49
22.00
17.36
16.54
14.28

* measurement error

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head Noisture. Co tent
SM(-cm of water 1% cm 3IcGM

5-11 0.0 48.34
112.2 34.35
305.9 32.49

1019.8 29.72
3059.4 22.13
7138.6 20.60

15399.0 19.38

5-12 0.0 45.27
112.2 35.60
305.9 33.56

1019.8 31.14
3059.4 25.80
7138.6 24.46

15399.0 24.76

5-13 0.0 46.48
112.2 37.49
305.9 35.57

1019.8 32.68
3059.4 27.95
7138.6 26.69

15399.0 25.77

5-14 0.0 47.39
112.2 39.10
305.9 35.24

1019.8 32.05
3059.4 26.64
7138.6 24.20

15399.0 19.45

5-15 0.0 40.69
102.0 33.11
305.9 29.70

1019.8 26.71
3059.4 26.09
7138.6 23.80
15297.0 23.25

DANIEL B. STEPHEN'S & ASSOCIATES. INC.
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Table 6. Sumary ot Moisture Characteristics
for the initial Drainage Curve (Continued)

ium~lNO,
Pressure Read
(-c2 of vater)

Moisture3 Co tent
,, cm 1cm)

5-16

Y- 17S-3
5-17

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

39.78
33.16
29.04
25.60
25.50
23.25
22.85

5-18

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

37.53
33.79
31.82
29.36
29.17
27.96
28.00

39.84
34.27
31.93
29.16
28.39
27.35
25.85

39.85
36.29
33.62
30.22
29.38
28.46
27.53

39.41
36.36
33.67
30.29
28.47
26.90
26.50

5-19

5-20
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I ALYSIS Of SOIL MYORA1.LIC PNMPCRIIES
I

1GRJI VICINIIY PP"RTV MIERIAL5 (11-3f 15-15 t 15-16)
1

I
I
I
I
I
I
I
I
I

I

I
I

RULEH4A.5D RESIRZC1IONs F0l-I/11
AMLYSIS OF RETENT ION DATA ONLY
HlTPt' 3 HEI HDI0 2

INITIAL VALUES OF THE CEFFICIENTS
Imuasamaumaaagaamaamauuaalllmuusaa

NO
I

2
3
7

7

wit.
VCR

ALHAN

EXPO
Comm

INITIAL VALLE

.Z00

2.0000
.5000
.5000

) .DVE-04

INDEX
1
1
1
I
0
0
0

09%MD DATA
==wat23=zrt=

OBS. NO.
1
2
3
S
&

7
8

10
11
12
13
Is

PESSURE HEAD
. 100
* 100

102.000
102.000
305.900
305.900

1019800
1019.800
3059.40
3051. 00
7138. 00
7136. 00

162¶7.000
15M27.000

WATER CONTENT

.3976

.3311

.3316

.2970

.2?0A

.2671

.2609
.255D

.2380

.2325
.2325
.2215

NEIGTIlN CDEFFICIENT
1.0000
1.0000
1.0000
1.90000
1.0000
1.0000
1.0000MODD
1.O0000

1.0000
1.0000
1.0000
1.0000
1.11000
1.0000

0
20

.01877

.00042

VCR
.2255
.2103

ALPHA
.0500
.0330

N
2.0000
1.35U0

C0E.RLATION PATRIX

1
2
3
A

1
1.0000

-.6130

2 3 A

1.0000

-. '•46
1.0000
-. 7117 1.0000

6
WAiKw.o FOR REGREMSSION OF OO D VS FITTED VWd.I - ."YU7133A
"a"m as" R31 u was "==Lags KB.l3 EKE I Ns==SBE•l m•



VARI A&E VALEI $.IVC!E I-OLM LO&1 LlP~
S JIM .Alm 13.-4 .A7 . ,444

Ks .40244 2.00440 , 7,1 4 .3m 141V
.L"03.0" .01231 2.41 .DAM A

N 1.-W4 AM?? 13.54 1.1293 1.5724

'-90040O AND FITIED DATA

ND P LOG-P WC-0S WCf 17 VC-DEF
I .10000+00 -1.0000 .406? .424 .0045
2 .100000 -1.0000 .397S .A2M& -. D4fi
3 .10200+03 M.006M .3311 .2302 .090?
A .10201+•3 2.0084 .3314 .3=2 A.D14
5 .30M?+03 2.458 .2977 .2145 .0A22
4 .3061043 2.486 .M9 .2148 -.0K44
7 .1020OD04 3.0086 .2471 .242 .G009
6 .102D0+04 3.0M9Mo .264 .242 -. 0102
9 .MTV9+0 3.&M6 .240? .240A .01Th

10 .305%)+04 3.4M6 .2560 .2484 .0044
II .113?+040 3.8636 .2380 .2364 -.0006
12 .7139•4l4 3. 8634 .2723 .23U -. 9061
13 .15300.9 4.1646 .2325 .2320 .9005
14 .IW D+05 4.1544 .2285 .232 -. 0035

SU SOF MARS OF OBSER RVED SEW FITTEO VALLES

UNUEDGTT EIGTED
RIETNTION DATA .00042 .D0042

"*M/DIFF DATA .00000 .00000
ALL DATA .00042 .10042

SOIL HYDRALLIC PRQOPRTIES fRTYPE a 3)

WE P LOGP EO LoGK IF LOGD
.2115 .59120408 1.7X2 .5965D-23 -23.224 .93771-12 -12.077
.2127 .617?9407 4.113 .1703D-20 -20.764 .17130-10 -10.766
.2151 .11310407 C.04 .52110-18 -18.283 . i02D-09 -9.464
.2199 .16M00406 5.17 .164DO-15 -15.612 .71569-06 -a.145
.2247 .4721D+05 4.472 .4240-14 -14.367 .41630-07 -7.375
.2296 .21460+96 4.335 .45530-13 -13.342 .14"D-06 -4.63,
.2343 .11460+06 4.259 .2U34-12 -12.W6 .3SBD-04 -. 412
.2391 .46&W0+04 3.M33 .12700-11 -11.8% .V2D-M -4.0D8
.243? .38404 3.2 .5& -11 -11.347 .1475D-05 -5.774
.2487 .22"10+04 3.47% .13480-10 -10.670 .2YY9-0M -5.523
.2535 .21350W04 3.329 .354t id -10.450 .50130-05 -5.300
.2563 .1?67Y+04 3.196 .6l43100 -10.074 .M9U0-05 -5.100
.2431 .1201044 3.080 .1O84-DY -9.734 .12AM0-4 -4.911
.2.77 .93510403 2.971 .37760) -9.423 .1744&-U4 -4.753
.2727 .7422D+03 2.671 .7307D-07 -4.136 .25110-0" -4.400
.2775 .5"870+03 2.771 .1347D-D -4.871 .3482D-04 -4.458
.2323 .9ftN03 2.40 .236a2-08 -6.423 .4727D-04 -4.325
.2371 .6054D+03 2.6M0 .404W-O -0.391 .4V3021-4 -4.200
.2919 .3,,10D403 2.530 .472--OS 4.172 .8271"-04 -4.0O2
.2967 .20361403 2.464 .11830-07 -7.965 .10710-03 -3.970
.3015 .2A4D3403 2.356 .1792D-07 -7.7•9 .13700-03 -3.6U3
.30" .20790+03 2.318 .26179-07 -7.582 .17360-03 -3.740
.3112 .170403 2.272 .P1D-07 -7.403 .216D0-03 -3."4
.3140 .15C50+03 2.189 .55UH-07 -7.232 .2717D-03 -3.54
.32D8 .13400403 2.177 .85740-07 -7.067 334A60-3 -3.473



.3400

.3,'.344•
,AM
.3w86

.353'

.3736
.3784
.3632
.3580
.3728
.3,77
.401
.4025

,32't24'0

.181740402

.1317042.137r50407

.,3230401

.AO001•O

1.31
1.16

1.441
1.Si11.181

1.437
1.354

1.145
."3
.J14

,A8•46

,117 70-,d

.12410-

.I Tit"0

.23,40-05

.451W-os

.•,510-U5

.91440-05

.1375-04

.22170-04

.32400-D•

.1070D-03

4,.315
14.175
4".1"

-1.624
45.687

-5.345
-5.117
-5.031
-4.642
,4.4v

-3.963

.3010-.03

.11370"-2

.17170-02
.110-02

.2iA45-02
,A150-02
.43070-02
.57UM-0

.11780-01

.2000-01

.3m60-01

-3.110
-3.031
-2.944
-2.354
-2.144
-2.674
-2.578
-2.474
-2.364
-2.244
-2.103
"I.m•

-1.679
-1.671

DIDOFPROSBL
musaff muassau
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I •AýY.SIS Or SOIL WORAIIIC PROP.RTIEq

WJ., WN• PIlt TAILI"SE, 73.11 -Trio (s-3)I

I

I

I

I

I

I
I

I

I

I
II

il

I

•K.WJ"-LAC0 RESIVIfION, M=1--1l N
M4-YSIS OF RETErTION DATA K(LY
K'YK z3 MEWHf- 2

INITIA' VAJIS O" TIE CO-FICIENTS

NO

2

3
A

5
H

INITIAL VALUE

.4670

7.O0M0

.5000•

IN:IEX
I
0
I
I
0
0
0

08SEW"E DATA

2

3

S

0 t57
to .600

PRESUPE HEf
112.20D
30S.q5

1019.800
31059 &GO
7138.600
1539. DO0

S£&677

.3372

.?WI.2165

I.OOGo
1.0C000

1.000:

1.0000

UtR
.2210
17211

AL.I,
.003O

N
2.0000
1.T709

OREt A•"rIJ MATRIX
"ux2=3suua:::sz

I
2
3

I

C.p7-. A"r

2 3

1 OOO
-. 7179 1.M000

Ka~g)A FOR 2f9W;;l0K OF 0PqVf US FITTTDV UAIFS a *9P171ý71



951 MTIDENCE LIMITS
VARIAk.F YlIf SE.tOfrFF. T-VAi.u L06.O LIPPER

Uri .77115ý .0761~ p 04 .1378 .3005
PI4A .OXU7 .00097 3.53 .0003 .006,
N 1.70YS .79152 S.8 7 .7872 2.6376

098FR••D AN"1 FITTED DATA

wO P LOG-P UC-.OS Ut-FIT Ut-DIF
1 .11A,0401 2.000o .6627 .6695 .0132
2 .30590403 7.085. .3891 .&025 -. 0134
3 .10740406 3, 00, .337? .3178 .OIU6
A .30590+04 3.4856 .25M; .2672 -. 0107
5 .71."0404 3. .WM, .2633 .?465 -. 0032

6 .54045 .175 .7416 .2359 .0057

cFLP O 5' 5 Dr O.S,?RWD VERSIS FITTED VALI'S

LUKF1{TED UE lTED
RETENTION DATA .UD172 .00072
C(Th. L O•FF DATA Vller .1000n

kA L D0'TA OnmU72 .00'%;72

SOIL. HYDQA*-LI[ PPIPTEV5S (MTTPE a3)

U' P LOGP COND LOL- DIF LOGO
.2727 .37170406 5.570 .49300-17 -17.3C7 .168O--08 -8.77,
227W 1640M63 5.366 .19660-15 -15.706 .1261D047 -7-.899

.2273 .5773-010 6.772 .7637D-14 -16.106 .9672D--7 -7.D0?
.73,U 19864,M5 6 796 .31760-12 -12.55 .7117D-06 -6.111
.7396 .11710,+5 4.05m .27010-11 -11.%B .23170-05 -S.053
.2157 .7,65N+O6 3.873 .1268010-1D.r6 .5361D-05 -5.271
.2519 .5643040. 3.736 .40160-10 -10.388 .IC79D-i -4.98
.2M., .470:451 3.473 .1082D-09 -9.946 .1755"-D0 -&.756
.2642 .33720406 3.528 .24630-0,9 -9.608 .2761D-U6 -4.559
.2703 .27OL04.1 3.465 .50270-09 -9.279 .60960-0O -A.388
.2765 .23490406 3.371 .9U20-09 -9.M25 .5808D-06 -,.236
.2826 .201,04., 3.3V .1610--00 -8.760 .79-55-06 -4.099
.288M .175?+06 3.2M .27730-08 -8.557 .10600D-03 -3.M

7296 .15•i•S&n 3.1M .66320-08 -8.353 .13800-03 -3.66D
.3011 .13&0+01 3.135 .6832D-08 -0.165 .17630-03 -3.75L
.3072 .1221040A 3.087 .10210--7 -7.991 .22180-03 -3.65L
.3133 .1097+06i 3.064 .187D0-07 -7.878 .27530-L3 -3.561
3195 9I9r1 03 2.9"6 .2118D-07 -7.67A .338D-03 -3.471

.3756 .10010403 2.%" .2956.-07 -7.529 .A1IOD-D3 -3.3W6

.3318 .6709D'03 2.93 .0550-07 -7.392 .6980-03 -3.305
.3379 .UMM003 2.675 .56790-7 -7.261 .594ID-03 -3.226
.3A1 . N2U3 2.836 .73053-0U7 -7.136 .7070-03 -3.150
.35N .6280-3 2.79 .9624H-07 -7.017 .83970-03 -3.076
.356, .576804C3 2.762 .17550-06 -6.901 ."13D,-03 -3.006
.3475 .53260403 2.726 .16700-06 -4.790 .11670-02 -2.?33
.367 .6A"D0t3 2.61C .20760-06 -6.683 .1372D-02 -2.863
.3768 .4510•+03 2.6U .26600-06 -4.578 .16100-0? -2.793
.3810 .1 C00403 2.618 .3M0-06 -4.077 .190D-02 -2.72&
.3871 .38120+03 2.581 AITZ1-06 -6.3M8 .22170-07 -2.65,
3937 .3970,403 7 566 .52650-06 -6.280 .26050"-07 -27.

.3?91 .3201003 2.505 .65390-06 -6.185 .30680-0? -2.513
-. a . ... ft.- .. , .. *#9p A.0*



AVI, .II vw-~j .s-T £.I &I **' ... . - . - . .- .. - .

A3I J51470+03 2.1 .7615-os -5,617 .9577D-02 *2-071

.At* . 36 0 401 7 .1 .304%-05 *S5 4tf A M D5-01 -1 -76 3

.&t¶ .11610+01 .36170-05 -5.151 .1&35D-01 -1-786

.39 3M740? 1 .6770-M. -5.057 .6SM-0-1 -1.18?
.600 .D00040 .SOOD-01 4.874
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PURPOSE:

To evaluate effects of transient drainage of construction water

from placed contaminated materials on overall cell performance. T c

determine if any ponding and the resulting depth that water is.

expected to reach within the cell. Compare the resulting water level

to the location of the nearest paleochannel and evaluate the

possibility of contaminate water leaching from the cell into the

channel.

METHOD:

Utilize finite element method (FEM) analysis provided by the

UNSAT2 computer code to evaluate the time-drainage effects of

transient drainage, Use Maulem's parameters determined from Van

Gneuthen's RETC analyses in conjunction with moisture/pressure test

data obtained from laboratory analyses performed on the various

materials to be used in the final cell construction. Test data were

selected from samples that have materials properties and were prepared

closest to expected final field conditions. Tailings materials

possess any overall slime or fines content (% material passing a #200

mesh sieve) of around 25% (see reference 4). The vicinity property

materials have over 60% slimes according to laboratory test results.

Samples chosen contain percentage of fine material which are closest

to design specifications and were remolded to design densities and

water contents.

Two separate analyses are performed to bound the range of

estimated material moisture/pressure relationships. Flux rates

determined through previous infiltration studies will be applied to

the surface of the contaminated materi als. These earlier analyses are

listed in the reference section. The cover is not included in the

model. The condition imposed is the flux through the cover will be

governed by the flux rate as determined by the UNSAT-H calculation cf

1.78 cm/year (5.68E-08 cm/sec). This rate is conservatively modeled as

the design saturated permeability of the radon/infiltration barrier of

1.CE-07 cm/sec.



ASSUMPTIONS:

- laboratory test methods utilized accurately reproduce expected
field behavior of placed materials.

- transient drainage of construction waters do not begin until
all cell components have been constructed.

- densities and moisture contents of placed materials precisely
meet construction specifications.

- all materials are homogenous and isotropic except where
specified anisotropity exists.

REFERENCES:

1) Crain, J., March 1990., TAC calculation GRJ-03-90-11-D1-00,
"Infiltration Through Cover System and Vicinity Properties Material".

2) Crain, J. & Smith, G., Jan. 1990., TAC calculation
GPJ-O1-90-02-03-0D, "Grand Junction, Cheney Disposal Site, Transient
Drainage".

3) Davis, L. and Neuman, 1983. Documentation and User's Guidet
UNSAT-2 VariablX Saturated Flow Model, NRC.

4) Merritt, R.C., 1971., "The Extractive Metallurgy of Uranium",
Colorado School of Mines Research Institute.

5) Smith, G., August 1990., TAC calculation GRJ-08-90-12-02-00,
"Determination of Unsaturated Hydrologic Properties, Tailings and
Vicinity Property Materials".

6) United States Department of Agriculture, 1987. User's Guide:
RETC.

7) Van Genuchten, R., 1960. "A Closed-Form Solution for Predicting
the Hydraulic Conductivity of Unsaturated Soils", Journal, Soil
Science Society - American, No. 44.



DATA SOURCE:

Daniel B. Stevens and Associates

University of Arizona Hydrology Laboratory

MKE preliminary drawings GRJ-DS-1D-0220 rev.1 & GRJ-DS-10-0134

rev.2 of Final Gradings Plans & Tailing Embankment Area Excavation

Plan.

DATA:

Copies of laboratory determined moisture/pressure relationship

test results from the firm of Daniel B. Stevens & Assoc.(DBSLA) are

presented on pages 5 to 7. Computer results of the RETC analyses (see

references 6 & 7) of these data are presented in the Appendix with the

resulting best fit curves shown on Figures #1 to #2. This data is

reproduced from calculation GRJ-0S-90-12-02-OO, "Determination of

Unsaturated Hydrologic Properties, Tailings and Vicinity Property

Materials".

CapiIlarity moisture tests were not successfully performed on the

Mancos Formation shale material. Therefore, test results for a

similar substitute material were used. Data were obtained from

testing performed by the University of Arizona Hydrology Laboratory on

Wasatch Formation shale. This material was taken from the UMTRA

disposal site in Rifle, Colorado at Estes Gulch. Plots of the

'• unsaturated moisture/pressure relationships are presented on Figures

#3 to #4 on pages 10 and 11 . A justification for this substitutiCn

is presented in the discussion section of this calculation set.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve

5-1

Pressure Head
(-cm of water)

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

Moisture_ Corntent
(!% cm /cmj)

45.66
16.49.

1.98
6.89
5.19
4.38
3.77

45.17
20.15
8.70
7.04
5.30
4.60
3.66

5-2

U
I
I
I

5-3 • S -3 0.0 50.36
112.2 46.27
305.9 38.91

1019.8 33.22
3059.4 25.65
7138.6 24.33

15399.0 24.16

0.0 51.35
112.2 47.28
305.9 41.07

1019.8 34.69
3059.4 26.20
7138.6 23.88

15399.0 17.87

5-4

I
I

5-5

I
0.0

112.2
305.9

1019.8
3059.4
7138.6

15399.0

47.19
30.62
25.49
22.00
17.36
16.54
14.28I

I * measurement error

i)
DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head
(-cm of water)

Moisture3 Corntent
(% cm /cm )

5-11

5-12

0.0
.112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

48.34
34.35
32.49
29.72
22.13
20.60
19.38

45.27
35.60
33.56
31.14
25.80
24.46
24.76

46.48
37.49
35.57
32.68
27.95
26.69
25.77

47.39
39.10
35.24
32.05
26.64
24.20
19.45

5-13

5-14 0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0I
I
I

5-15 YV5 3

C-% -- % A

0.0 40.69
102.0 33.11
305.9 29.70

1019.8 26.71
3059.4 26.09
7138.6 23.80

15297.0 23.25

I DANIEL B. STEPHENS & ASSOCIATES, INC.
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Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

5-16

(L.'o

yzLKS-

Pressure Head
(-cm of water)

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

Moisture3 Corntent
(% cm /cm

39.78
33.16
29.0425.60
25.50

23.25
22.85

37.53
33.79
31.82
29.36
29.17
27.96
28.00

5-17

5-18

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

5-19

39.84
34.27
31.93
29.16
28.39
27.35
25.85

39.85
36.29
33.62
30.22
29.38
28.46
27.53

39.41
36.36
33.67
30.29
28.47
26.90
26.50

5-20

DANIEL B. STEPHENS & ASSOCIATES, INC.
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CALCULATION:

Utilization of a FEM analysis such as the UNSAT-2 computer code

requires construction of a finite element mesh. The FEM mesh

utilizied is a two-dimensional (2D) section through the disposal

cell. The mesh is required to model the physical system for

algorithms to solve partial differential equations governing variably

saturated flow simulating both horizontal and vertical movement of

water. The mesh used in this analysis was determined by locating the

longest downgradient drainage path along the base of the proposed

disposal cell excavation. This section is indicated on Figures #5 and

#6 showing plan views of the proposed excavation and final grading

plans, respectively. This excavation plan is MKE's design of Case 2BX

which is for a moderate depth excavation. Frcm these drawings the

upper and lower boundaries of the mesh are specified. Thickness of

the vicinity property and tailings materials were obtained from a

preliminary cross-sectional sketch provided by MKE shown in Figure

#7. Using this information the finite element mesh shown in Figure #8

is constructed. Metric units are used in this analysis for

consistency with the UNSAT2 computer code. Therefore, all input is in

meters or meters/day when units are necessary.

From the moisture/pressure relationships determined in laboratory

testing) the unsaturated hydraulic parameters can be obtained.

Unsaturated hydraulic properties are given by an analysis suggested by

van Genuchten to solve a closed-form equation relating soil moisture

contents to hydraulic conductivities derived by Mualem. For input

. into the UNSAT2 computer code a restriction is placed on determination

of the Mualem "m" parameter of m = 1 - 1/N. A more detailed

discussion on this restriction is provided in the TAC calculation

GRJ-O1-90-02-03-O0 by J. Crain and-G. Smith, "Grand Junction, Cheney

Disposal Site, Transient Drainage". Unsaturated hydraulic Mauler

parameters for each material type are listed in Table I below.

Results of the RETC analyses performed on DBS&A test data

indicate the placed materials existing at much drier moisture

conditions, holding less moisture at considerably greater negative

matric potentials than previous testing had indicated. Therefore,

comparative FEM analyses were performed using unsaturated material

properties that were utilized in preliminary analyses by Crain and

Smith (reference 2) and Crain (reference 1).
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Table I

Unsaturated Hzdraulic Parameters

(DBS&A)

mater i a I
V.P.

tai I i ngs
foundat ion
bedrock

%-200 sieve
66.5
23 .B

-P; (Z)
0.44025
0.4670

Gr(Y.).
0.2103
0.2211

-CAmeiter)
3.30
0.34

0.63

_N_1 .35

1 .71

1.080.1600 0.0800

mater i a I

V.P.
tail ings

foundation
bedrock

%-200 sieve • (%) -r&£Ž • (1/-eter)

52
32

0.1565 0.0949
0.3613 0.1257

0.1600 0.0800

0.45
0.65

0.63

._N_

5.92
1.24

1.08

The UNSAT2 computer code also requires data in addition to that
provided in Table 1i including saturated Hydraulic conductivies and
matric potential, in consistent units. These properties should be
determined for the materials at initial placement conditions.
Saturated permeabi I ities (k... ) are obtained from laboratory testing
and matric potential (-r -)are determined from RETC output.

Determination of 4__ follows this conservative method: from the
moisture density relationship defined by ASTM D698 (standard Proctor
test), the maximum dry density P I and optimum moisture content
,w Oeare provided. Construction sp~cifications indicate contaminated
materials will be placed at 90% maximum dry density within -3% optimum
to optimum moisture content. The placement volumetric moisture
content ( e ) or corresponding saturation (S) is determined by
computing the optimum moisture content at 90% maximum dry density.
This provides the most moisture in the materials existing at the
lowest dry density or maximum void ratio, e . This computation is
outlined below and requires the ratio of material weight of solids to
weight of water, or the specific gravity of solids, G

0.9 x r = r
d placement

e = ((G x Y)/V
s w placement

S = (G x w )I e

s
(1)

- 1.0 (2)

(3)
s c

,6Avr YA.t¶~ { 4r 10C
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Using the formulas listed above, information pertaining to

remolded materials supplied by DBS&A are presented in Table 2 below.

' U Uater contents listed are grayimetric.

Table 2

mater i a I

V.P.
ta i I i ngs

s

2.66
2.76

d
1.88
1.62

90%. 't

1.69 0
1.46 0

w (M)
opt

.592 13.6

.B93 19.1

-S(%)

63
59

From RETC produced plots of saturation versus _4_ given in Figure

no. s 1 and 2 the matric potential for each remolded material type is

determined. Since the foundation materials will remain in situ, the

value of -10.2 meters is determined from computed saturation varying

between 87 tO 90%. This determination is presented on Figure no. 3.

Saturated permeabilities are also needed for UNSAT2 input.

Remolded values are required for placed contaminated materials while

an in situ value is needed for foundation bedrock. Values listed in

Table 3 were determined in the laboratory and field accordingly.

Table 3

DBS&A

mater i a I k (meters/daý)
s -2

- k = 9.42 x 10

2(meters)

-20.0V.P.

tailings

foundation
bedrock

k
v

k
v

h

= k = 1.25 x 10
h

k = 3.46 x 10
h

k = 1.73 x 10

v

previous data

-2

-3

-4

-24 .8

-10.2

-10.2

mater i a 1 k (meters/day)
s -3

- k = 2.62 x 10

A (meters)

-2.75V.P.

tail ings

foundation
bedrock

k
v

k
V

h -2
- k = 4.84 x 10

-3
k = 3.46 x 10

h -4
k = 1.73 x 10

V

-2.50

-10.2

-10.2



To model expected field as close as possibles nodes along the
base of the mesh were coded intially as unsaturated seepage nodes at
there initial matric potential. This allowed moisture to exit the
model under atmospheric pressure at a rate controlled by the matric
potential of the overlying nodes. A complete copy of the input files
used are provided in the Appendix.

In these analyses the mesh extended around 14 feet into the
underlying foundation bedrock beneath the lowest portion of the celi.
This enables the moisture to be tracked through the upper foundation
materials. Analysis indicates any moisture entering the foundation is
accepted vertically downward and does not extend laterally beyond the
downstream edge of the cell. Since the vertical hydraulic
conductivity of the foundation is considered to be homogeneous and
isotropic, once water enters the foundation no mounding of water is
possible.



RESULTS

Using the capillarity data provided by DBS&A results in no

pondins of any water within the cell. However, changes in matric

potential (soil tension) do occur with time as indicated on Figure

no.'s 9 and 10 showing pressure contours at variuos times throughout

the life of the cell. Soil tensions increase from influx at the top

of the cell are indicated by noticing the increasing values of matric

potential with time from the surface downward into the cell. From

the time progression shown the pressures can be seen to equalize with

time through the 87.8 year plot. The next two time plots, (500 and

1000 years) show the influx through the cover being held by the

vicinity property material, which is indicated by the closely spaced

contours near midheight. This influx is accepted by the tailings

before entering the foundation. Tailings are not holding the moisture

as indicated by the more widely spaced contours. The closely spaced

contours at the edge of the cell shown in the first time plots reflect

the high negative matric potentials introduced by compaction of fine

grained soils near maximum dry density and optimum moisture content.

When the previous moisture data is utilizied, a ponding depth of

' -3.75 meters (12.3 feet) is predicted in the cell. Ponding of water is

in the base of the cell with the highest pressures indicated at node

#94. A plot of positive pressure versus time obtained from node #94

is presented on Figure no. 11. This plot illustrates how moisture is

accepted by the underlying foundation clayshales.
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Wasatch Formation in lieu of Mancos Formation:

Geotechnical engineering properties and infiltration
characteristics of Mancos Formation shale and Wasatch Formation shale

may be considered similar for this analysis because of the following

conditions. Both lithologic units would carry the same engineering

classification. Both materials are clayshales l-gh in Smectite

minerals.- Although the Mancos material is an older formation of the

Cretaceous period while the Wasatch was formed during the much younger

Tertiary period, both materials possess similar effects from

weathering. Both units occur at similar depths beneath similar
overburden materials. This overburden generally consists of silty,

sandy clays derived from the underlying parent shale. The consistent

overburden material and depth produced a closely matched depth of

weathering in both units. Semi-arid climatic conditions exist at both

locations which creates a similar force causing the weathering.

Weathering p'roduces fracturing and micro-fracturing and general

degradation within the rock mass. These fractures provide flow paths

'. through the material. It is widely accepted that smectite minerals

possess a High swell potential. Because the overburden materia! and

depths are similar at both locations, the applied overburden strEss

will be similar. Thus, the possible degree of swell that can occur

upon moisture increases wil.l also be similar. The above swell

similarity vill produce similar void ratios in both materials. This

is confirmed by approximately equal dry unit weights. Similar void

ratios and mineral types produce similar pore sizes which control pore

fluid tensions which govern unsaturated flow characteristics.

Considering all of the above; differences in hydraulic
characteristics between Mancos Formation shales and Wasatch Formation

shales are negligible.



5MMARY OF RESULTS:

Using results from this analysis in conjunction with results from
previous analyses indicated that some ponding will possibly occur.
The actual depth of this ponding ranges from no ponding to slightly
over 12 feet. The spread in resulting depths is mainly due to
varations in the capillarity data. None of the analyses indicate that
the level of the water approaches the elevation of the lowest
paleochannel. Thus) these models have indicated that seepage of
contaminates out of the cell into paleochannels allowing an exit path
forthe contamination to reach useable aquifersi is not shown to occur.
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Y3
I ANALYE!S OF SOIL HYDRAULIC PROPERTIE5
I V
*I.RJu VICINITY lPROFE.RTY MATER!ALS, (RS-3/ #5-15 & l5-i•)

*
I

I

I

I

*

I

4

I

I
I

I

€I

MUALEM-BASED RESTRICTION, M=1-1/N
ANALYSIS OF RETENTION DATA ON,!
MTYPE= 3 METHOD= 2

INITIAL VALUES OF THE COEFFICIENTS

NO

1

5

6
7

NAME
WCR

wCS
ALPHA

EXPO
CO0N 0

INITIAL VALUE
.2285
.4069
.3joO
7.J000

.5000o

.5000
1.09E-04

INDEX
1
1
i

0

06'-- N(. PREz-cE:-RE HEAO

:7

305.90E0
Kb~. 9ca

71.35.~~
7138 .600

15757.00:-
15zi7. .oli

WATER CONlENI

.406i
.3975
.3311

.29 K,

.2904

.267'

.2550

.23e80

.2325

.2325

.2285

WEiFi-,7ING CE0F':EN"

1.0000

1.0000

1.2020ý
1.00(10

"::

*1

s~c
.01877
M0047

WCR
.27!5
.2103

ucs
.4069
.4025

ALFmA
.0500
.0330

N
2.0000
1 .35154

CO3.ELATION MATRIX

1
23

.9671

2 3 A

1.90Q5
-. 9117 1.000D

/
°

RSQUAREC FOR REGRESSION OF OBSERVED VS FITTED VALUES z .99070334



957 CONFIDENKE .. :

VAR.'.2..: V-- S.E.COEFF. T-VALUE LOUEq

WCR .7!725 .01530 13.74 .1762
WCS .402746 .00460 87.44 .3922 .4:-

ALPHA .03297 .U0231 2.68 .0055

N 1.35042 .09571 13.54 1.1263 1.:-:

OBEE0JED AND FITTED DATA

P LOG-P UC-OBS WE-FIT WE-DIF

. D+O0 -i.O00o .4069 .4024 .0045

-10+0D -1.0000 .3978 .4024 -.0046

---03 2.0086 .3311 .3302 .oaa0
>-03 2.0B86 .3316 .3302 .0014

:>03 2.4856 .2970 .2948 .0022
.Y]+73 2.4856 .2904 .2948 -. 004
11-+0 3.0085 .2671 .2662 .0009
.1-OO+DA 3.0055 .2560 .2662 -. 0102

.30590+04 3.4056 .2609 .2454 .0125

.5i0+04 3.4856 .2550 .2744 .0066

11 .71390+04 3.8536 .2380 .2386 -. 00[1
1? .71390+04 3.8536 .2325 .2386 -.0061
13 .15300+05 4.1846 .2325 .2320 .0005

14 .153U0+05 4.1b•46 .2255 .2320 -,*5

SUM OF SQUARES Of OBSERVED VERSUS FITTEO VALUES

UNWEIGHTED WE1IHTED
REIENIION DAIA .00042 .00042

CONO/D1Ff DATA .0000 .0000,

ALL DATA .00042 .00042

SOIL HYONAULLC PROPER TIES (MTY'Y z 3)

wC P LOGP COND LOGK DIF
.11. .5 92U+08 7.772 .5965D-23 -23.227 .83770-IZ2
.2127 .81790+07 6.913 .17630-20 -20.754 .17130-10 - -

."151 .::31D+07 6.054 .52110-IB -18.2B3 .3502D-09

.2199 .15650+06 5.195 .154•0D-15 -15.812 .71590-08 -2.::

.2247 .49210+05 4.692 .42940-14 -14.367 .41830-07

.2295 .21650+05 4.335 .45530-13 -13.342 .14640-06 -6.;i-

.2343 .11450+05 4.059 .2843D-12 -12.546 .35680-06 -.

.2391 .68050+04 3.833 .12700-11 -11.896 .5550-06 -

.2439 .43810+04 3.6,2 .4502D-11 -11.347 .16750-05 - -
.24B? .2"10+04 3.476 .13480-10 -10.870 .29990-U• -:.

.2535 .21350+04 3.329 .3546D-I0 -10.650 .50130-05 -5.11

.2583 .15790+04 3.198 .84310-10 -10.074 .79440-05 -5.

.2631 .12010+04 3.080 .1&b0-09 -9.731. .12060-04 -

.2679 .93510+03 2.9171 .37780-09 -9.423 .17660-04 -,

.2727 .7422D+03 2.871 .7307D-09 -9.136 .2511D-04 -4.KI

.2775 .59870+03 2.777 .13470-08 -8.871 .34820-04 -4.-

.2523 .48980+03 2.690 .23820-05 -5.623 .47270-04 -•.3>

.2871 .40540+03 2.608 .40660-08 -8.391 .6302D-04 -04.

.2919 .3VDD+03 2.530 .67260-0B -8.172 .82710-04 --. :•:

.2%7 .28590+03 2.456 .10830-07 -7.965 .10710-03 -3.
... 15 .24300103 2.386 .17020-07 -7.769 .13700-03 -. Sil

.3064 .20790+03 2.31E .26170-07 -7.582 .17360-03 -3.

.3112 .17l0D+D3 2.252 .39510-07 -7.403 .21600-03 -3.

.3160 .15450+03 2.169 .58640-07 -7.232 .27170-03 -3

.3275 .133400+03 2.127 .8574D-07 -7.067 .3366D-03 -2.-7

.3256 .11660+03 2.067 .12370-06 -6.908 .41480-C3 -2.3K



.3-1;ZZ 6 .@U V Z .*~ .Z'• -Ia• .•3-J-

.34C0 .7746a0+2 1. B9 .34!70-06 -6.458 .76160-03 -3.118
.3/45 .67620+02 1.830 .48450-06 -6.315 .93010-03 -3.031
.3496 .58940+02 1.770 .66900-06 -6.175 .11370-07 -2.944
.3544 .51240+02 1.710 .91970-06 -6.036 .13920-02 -2.856
.3592 .A4350+02 1.647 .12610-05 -5.899 .17120-02 -2.766
.3640 .38140+02 1.581 .17260-05 -5.763 .21180-02 -2.674
.3680 .32120+02 1.512 .23660-05 -5.626 .2645D-02 -2.578
.3736 .27370+P2 1.437 .32560-05 -5.457 .33450-C2 -2.476
.3784 .226202+0 1.354 .45160-05 -5.345 .43090-02 -2.366
.3832 .1817D+02 1.259 .63510-05 -5.197 .57060-02 -2.244
.3880 .13950+02 1.145 .91440-05 -5.039 .78910-02 -2.103
.3928 .9835D÷01 .993 .13750-04 -4.862 .11780-01 -1.929
.3977 .56130+01 .749 .22790-04 -4.642 .20950-01 -1.679
.4001 .32830+01 .516 .32400-04 -4,489 .33800-01 -1.471
.4025 .0000D+00 .1090D-03 -3.963

ENC OF PROBLEM
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A kY5S15 Or SQ0L HYDRAULIC PROPERTIES

tES'ES GI..tH, UASATCH FORATION
*

* .AEM-BASED RESTRICTIONa, M:I-1IN
* A~A~:.ysIs Of RETENTION DATA KN.Y
S ?TYPE, 3 METHODS 2

I O
,aI~aiglilllllllllllilllilillillllll~isillililtlililllllllillllll

1NI1A1. VA.LLES Or THE• COETFIC1EPT
S :s-: ::5z :::s: : mu

2
3
4

.7

NAKE

ALPHA
N

EXPO
COtD.

INITIAL VA'LE
.0800

.0500
2.0000

.5000

.5000
2. Do-.-BE

INDEX
0

1
I

0

WOz:ER~r. DATA

O-S. NO.
1

2
3
L

7

1.0

PRESSURE KEAD
$103.6c:

3062.2BO
2041.400

1020.700
916.700
714.500

306.200
112.10c

.00

WATER CONTENT
.1392
.1425
.1406

.1494

.1505

.1515
.1529
.1546
.157B

UEI•HTING COiEFFICIENT
1.0coc
1.0000
1.000:
1.0000
1.O0011

1.0000
1.000c

1.000D
1.00cr
1.0000

KIT .O0S
.T1.0321.0500

.0063

N
2. DODD
1.0803

CORRELATION MATRIX

1 2

2 -. 610 1.0D00

r,'JE.EO FOR REER£ESSION OF OBSERVED VS FITTED VALUES a .&0=671

EI-MAR LEASI-SOLARES ANALYSIS: FINAL RESLILTS
ussaugzszzzzutzs:sz::z::::zxzazzsmuzmuumgsas2SBZ
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%1 1A' -JtM

OSSE45) AND FITTED DAIA
3 g 1 1 2:SZZ•ZSZSgZEIIZK3

NO

2
3
4

6
.7

9
10

F
.51040404
.3062D+04
.2041 04
.102103404
.5.87D403
.71450+03
* 510041)3
.30620403
.!0210403
.10000-04

LOG-F
3.7075
3.486W
3.3095
3.00!5
2.9632
2.85tr
2.7079
2.4860
2.0090

-5.0000

wl.'-0M
.1352
.W25
.1456

.1494
.1495

.1515

.159

.15478

.1578

I-VALLF
2.60

86.42

ut-r ii
.1405
.1429
.1449
.1453
.14BB
.1500
.1515
.1537
.1572
.1600

.0007

1.0514

UE-DIF
-. 0013
-. C004

.0007

.0011
.0011
.0005

-.0000
-.0008
-. 0024
-. 0022

F 4 U(

.0116
I.IM11

SL Or SJARE5 Or DEREED WMIS FITTED VALUES

iK.'IG•[IED ilF.I E
RTENTION DATA .00007 .0M 2
DN/"12I•F DATA .00000 .M0.30

ALL DATA .00D 2 .00=2

SOIL HYDNAULIC PRODERPUES (TYPE z 3)

.091.Z

.2960

.100:'
* 1020

1042
* 106.'

.1110:

.112E

.111:
.1162

.118"2

.12:11

.122:

.124".

.1240

.128:

.1302
.1322
.1342,

.138:

.142:

.1480

.1500

P LGFP
.42830412 11.632
.8116411 10.909
.1871D'll 10.272
.50360410 9.702
.1536D410 9.186
.5196•4D9 8.716
.19170409 8.283
.76160405 7.882
.3225)040 7.505
.I144k428 7.159
.6.7820407 6.831
.3327Di.7 6.522
.1696047 6.231
.89S)4006 5.952
.4,87406 5.48
.27310406 5.436
.1569•406 5.196
.9231D05 4.965
.55,47. 0 4."744
.33"9DiCS 4.531
.21200405 4.326
.13440i:5 4.128
.86390404 3.936
.S-23},54 3.75"
.36960+04 3.561
.2448D44 3.309
.16277404 3.211
.10B00404 3.033
.71050403 2.852

ckl LOGK
.195SD-30 -30,709
.7603D-279 -29.119
.19200-27 -27.717
.3/500-26 -26.462
.47050-25 -25.327
.51110-24 -24.291
.155702-3 -23.339
.3•952-22 -22.456
.23190-21 -21.635
.UD3-270 -210.66
.71690D20 -20.145
.34360-19 -19.464
.15130-18 -18.820
.1173018I -18.210
.7352D-17 -17.62
X42020-17 -17.D75
.28490-16 -16.545
.9'-I4-1 -16.038
.28350-15 -15.%52
.B2301-15 -15.085
.23200-14 -14.634
.6307?-14 -14.200
.1658D-13 -13.780
.4230>-13 -13.374
.10520-12 -12.978
.25510-412 -12.593
.60800-12 -12.216
.24310-11 -11.W5
.33.49D-11 -11 .475

DIF LOGO
.74510-16 -16.12!
.48051-15 -15.318
.24870-14 -14.604
.10820413 -13.966
.40130-13 -13.38!
.1379D-12 -12.861
.12130-12 -12.37:
.11850-11 -11.926
.31050-11 -11.508
.76430-11 -11.117
.17810-1) -10.745
.3950•-10 -10.403
.84130-10 -10.07"
.17210409 -9.764
.3402D-09 -9.460
65120-409 -9.1EL

.12110.-0 -8.917

.219504"8 -B.659
.388-08 -. 411
.6722-040 -8.172
.11410-07 -7.943
.19010-07 -7.721
.31180-07 -7.506
.50440-07 -7.297
.80640-D7 -7.093
.1279D-0 -6.893
.20190-06 -6.695
.31•8•80- -6.496
.•0T7D-06 -6.294



I , ! I VASA::H Cl(

.1580

.159C

.28704~3

.3330D402
.000NUODD

2. 461
2.45
2.20
1.94D
1.522

.78560-11

.19120-1D
.1753D-10
.1535D-01
*331ID-B9
.20000-07

-10.716
-10 .X5
-1.514
-1.15Z

.6e$Io-06

.1398D-05
.2?5790-05
.5870D-05
.1116D-04

-5.231
-4 .157

. 11,13

00D OF PROBLEM
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(
Table Alluvial water quality by parameter

SITE: rqJ(11 GRANC JI'I'.TIOU

09117/87 ro 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COmP REL. MEASURE PVI VALUE UNCERTAINTY

ALKALINITY 0581 03/07/89 0001 AL 0 MG/L CAC03 539.

0585 03/01/89 0001 AL D 563.

0586 03/01/89 0001 AL 0 629.

0588 03/06/89 0001 AL U 229.
0589 03/01/89 0001 AL D 588.

0589 08/03/89 0001 AL 0 572.
0590 09/22/88 0001 AL 0 488.
0590 03/01/89 0001 AL D 448.
0590 08/03/89 0001 AL D 485.
0590 11/02/89 0001 AL 0 467.
0710 03/06/89 0001 AL U 465.

0733 09/17/87 0001 AL D 456.
0733 09/22/88 0001 AL D 651.
0733 02/28/89 0001 AL 0 633.
0733 08/03/89 0001 AL D 631.

0733 11/02/89 0001 AL 0 632.
0736 02/28/89 0001 AL D 503.
0736 08/03/89 0001 AL 0 534.
0736 11/02/89 0001 AL D 591.
0737 09/17/87 0001 AL C 456.
07"37 09/22/88 0001 AL C 462.
0737 03/04/89 0001 AL C 420.
0737 08/07/89 0001 AL C 468.
0740 09/24/87 0001 AL D 491.
0740 02/28/89 0001 AL D 411.
0742 03/03/89 0001 AL C 471.
0744 03/05/89 0001 AL U 328.
0744 08/03/89 0001 AL U 20.5
0744 11/02/89 0001 AL U 306.
0745 09/17/87 0001 AL U 526.
0745 09/22/88 0001 AL U 518.
0745 03/05/89 0001 AL U 532.
0745 08/03/89 0001 AL U 554.
0745 11/02/89 0001 AL U 529.
0746 09/17/87 0001 AL U 419.
0746 09/22/88 0001 AL U 426.

0746 03/05/89 0001 AL U 438.

FOR4MATION OF COMPLETION CODE.
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - ON-SITE
D - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parmeter
SITE: GRJO GRAND JUNCTION
09117187 TO 11/02189
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOWI UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE 1 COMP REL. MEASURE PVI VALUE UNCERTAINTY

ALKALINITY 0746 08/03/89 0001 AL U MGAI CAC03 442.
0746 11/02/89 0001 AL U 439.

ALUMIINUM 0561 03/07/89 0001 AL 0 NG/L c 0.1
0585 03/01/89 0001 AL 0 0.1
0586 03/01/89 0001 AL D 4 0.1
0588 03/06/89 0001 AL U 0.1
0589 03/01/89 0001 AL 0 0.1
0589 08/03/89" 0001 AL D 0.1
0590 09/22/88 0001 AL 0 0.3
0590 03/01/89 0001 AL 0 4 0.1
0590 08/03/89 0001 AL 0 0.1
0590 11/02/89 0001 AL D < 0.1
0710 03/06/89 0001 AL U 0.1
0733 09/17/87 0001 AL 0 0.38
0733 09/22/88 0001 AL D 0.3
0733 02/28/89 0001 AL D 0.1
0733 08/03/89 0001 AL D 0.1
0733 11/02/89 0001 AL 0 0 0.1
0736 02128/89 0001 AL D < 0.1
0736 08/03/89 0001 AL D 0.3
0736 11/02/89 0001 AL 0 4 0.1
0737 09/17/87 0001 AL C 0.55

0737 09/22/88 0001 AL C 0.3
0737 03/04/89 0001 AL C 0.1
0737 08/07/89 0001 AL C 0.1
0740 09/24/87 0001 AL 0 0.72
0740 02/28/89 0001 AL 0 4 0.1
0742 03/03/89 0001 AL C 0.1
0744 03/05/89 0001 AL U • 0.1
0744 08/03/89 0001 AL U 0.1
0744 11/02/89 0001 AL U 0.1
0745 09/17/87 0001 AL U 0.33
0745 09/22/88 0001 AL U 0.2
0745 03/05/89 0001 AL U • 0.1
0745 08/03/89 0001 AL U 4 0.1
0745 11/02/89 0001 AL U 4 0.1

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODEE:
0 - ON-SITE
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 9 - LESS THAN DETECTION LIMIT

(



Tabte Alluvial water quatIty by parameter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLON UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

ALUMINIJM 0746 09/17/57 0001 AL U NG/L 0.38
0746 09/22/88 0001 AL U 0.3
0746 03/05/89 0001 AL U 0.1
0746 08/03/89 0001 AL U < 0.1
0746 11/02/89 0001 AL U c 0.1

AMMONIUM 0581 03/07/89 0001 AL 0 MG/L 170.
0555 03/01/89 0001 AL 0 300.
0586 03/01/89 0001 AL D 300.
0588 03/06/89 0001 AL U 9.5
0589 03/01/89 0001 AL D 1.4 -

0589 08/03/89 0001 AL 0 160. -
0590 09/22/88 0001 AL 0 21. -
0590 03/01/89 0001 AL 0 20.2 -
0590 08/03159 0001 AL 0 20.5
0590 11/02/89 0001 AL 0 2.0
0710 03/06/89 0001 AL U 61.
0733 09/17/87 0001 AL 0 0.1
0733 09/22/88 0001 AL 0 < 0.1
0733 02/28/89 0001 AL D 0.4
0733 08/03/89 0001 AL D 0.1
0733 11/02/89 0001 AL 0 ( 0.1
0736 02/28/89 0001 AL D ( 0.1
0736 08/03/89 0001 AL 0 0.1
0736 11/02/89 0001 AL 0 0.1
0737 09/17/87 0001 AL C 0.1
0737 09/22/88 0001 AL C 0.1
0737 03/04/89 0001 AL C 0.4
0737 08/07/89 0001 AL C ( 0.1
0740 09/24/87 0001 AL D 50.
0740 02/28589 0001 AL D 31.1
0742 03/03/89 0001 AL C 0.3
0744 03105/89 0001 AL U 1.7
0744 08/03/89 0001 AL U 1.3
0744 11/02/89 0001 AL U 1.0
0745 09/17/87 0001 AL U 0.3
0745 09/22/88 0001 AL U € 0.1

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
0 - DOW GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): • - LESS THAN DETECTION LIMIT



Table Alluvial uater quality by parameter
SITE: GRJO1 GRANO JUNCTION
09/17/87 10 11/02189
REPORT DATE: 07111190

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COmP REL. MEASURE PVI VALUE UNCERTAINTY

AM4ONIUM 0745 03/05/89 0001 AL U MG/L 0.3 -

0745 08/03/89 0001 AL U 0.1
0745 11/02/89 0001 AL U 0.1
0746 09/17187 0001 AL U 0.1
0746 09/22/88 0001 AL U 4 0.1
0746 03/05/89 0001 AL U 0.1
0746 08/03/89 0001 AL U 0.1
0746 11102189 0001 AL U 0.1

ANTIMONY 0581 03/07/89 0001 AL 0 MG/L 0.003(
0585 03/01/89 0001 AL D • 0.003
0586 03/01/89 0001 AL D 0 0.003
0588 03/06/89 0001 AL U 4 0.003
0589 03/01/89 0001 AL 0 I 0.003
0589 08/03/89 0001 AL D 0.017
0590 03/01/89 0001 AL 0 0.003
0590 08/03/89 0001 AL 0 0.009
0590 11/02189 0001 AL D 0.012
0710 03/06189 0001 AL U 0.003
0733 02/28/89 0001 AL D 0.003
0733 08/03/89 0001 AL D 0.014 -

0733 11/02/89 0001 AL 0 0.017 -

0736 02/28/89 0001 AL D 0.003
0736 08/03/89 0001 AL 0 0.016
0736 11102/89 0001 AL 0 0.014
0737 03/04/89 0001 AL C 0.003
0737 08/07/89 0001 AL C 0.013
0740 02/28/89 0001 AL D 4 0.003
0742 03/03/89 0001 AL C I 0.003
0744 03/05/89 0001 AL U 0.003
0744 08/03/89 0001 AL U 0.003
0744 11/02/89 0001 AL U 0.003
0745 03/05/89 0001 AL U 0.003
0745 08/03/89 0001 AL U 0.009
0745 11/02/89 0001 AL U 0.003
0746 03/05/89 0001 AL U 0.003
0746 08/03/89 0001 AL U 0.012

FORMATION OF COMLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

f.

I J

(



(
Table Atiuvimt water quality by parameter
SITE: GRJOI GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE I0 COWP REL. MEASURE PVI VALUE UNCERTAINTY

ANTIMONY 0746 11/02/89 0001 AL U MG/L 0.004

ARSENIC 0581 03/07/89 0001 AL 0 MG/L 0.01
0585 03/01/89 0001 AL 0 0.01
0586 03/01/89 0001 AL D 0.01
0588 03/06/89 0001 AL U 0.01
0589 03/01/89 0001 AL D 4 0.01
0589 08/03/89 0001 AL D 0.01
0590 09/22/88 0001 AL D 0.04
0590 03/01/89 0001 AL D 4 0.01
0590 08/03/89 0001 AL 0 4 0.01
0590 11/02/89 0001 AL D • 0.01
0710 03/06/89 0001 AL U • 0.01
0733 09/17/87 0001 AL D 0.015
0733 09/22/8U 0001 AL 0 0.05
0733 02/28/89 0001 AL 0 < 0.01
0733 08/03/89 0001 AL D 0.01
0733 11/02/89 0001 AL 0 0.013
0736 02/28/89 0001 AL 0 0.01
0736 08/03/89 0001 AL D 0.01
0736 11/02/89 0001 AL D 0.015
0737 09/17/87 0001 AL C 0.012
0737 09/22/88 0001 AL C 0.05
0T37 03/04/89 0001 AL C 0.01
0737 08/07/89 0001 AL C 0.01
0740 09/24/87 0001 AL D 0.012
0740 02/28/89 0001 AL D 0.01
0742 03/03/89 0001 AL C < 0.01
0744 03/05/89 0001 AL U < 0.01
0744 08/03/89 0001 AL U 4 0.01
0744 11/02/89 0001 AL U • 0.01
0745 09/17/87 0001 AL U 0.016
0745 09/22/88 0001 AL U 0.02
0745 03/05/89 0001 AL U < 0.01
0745 08/03/89 0001 AL U • 0.01
0745 11/02/89 0001 AL U 4 0.01
0746 09/17/87 0001 AL U 0.015

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - ON-SITE
D - DOM GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table AIluviaL water quality by parameter
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME to LOG DATE to C0MP REL. MEASURE PVI VALUE UNCERITAINTY

ARSENIC 0746 09/22/88 0001 AL U WGiL 0.04
0746 03/05/89 0001 AL U 0.01
0746 08/03/89 0001 AL U 0.01
0746 11/02/89 0001 AL U 0.016

aILum 0581
0585
0586
0588
0589
0589
0590
0590
0590
0590
0710
0733
0733
0733
0733
O733
0736
0736
0736
0737
0737
0737
0737
0740
0740
0742
0744
0744
0744
0745
0745
0745

03/07/89
03/01/89
03/01/89
03/06/89
03/01/19
08/03/89
09/22/88
03/01/89
08/03/89
11/02/89
03/06/89
09/17/817
09/22/88
02/28/89
08/03/89
11/02/89
02/28/89
08/03/89
11/02/89
09/17/87
09/22/88
03/04/89
08/07/89
09/24/87
02/28/89
03/03/89
03/05/89
08/03/89
11/02/89
09/17187
09/22/88
03/05/89

0001

0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

.0001
0001
0001
00010ooo
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

000i
oooi

AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL

0
0
0

U

0

0

D
0
0

C

U
0

0
D
P
0

0

C
C

MG/L 0.1
0.1
0.1
0.1
0.1
0.01
0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1
0.01
0.03
0.1
0.1
0.1
0.01
0.1
0.02
0.1
0.1

C
C
0

C
U
U
U
u
U
U

A4
4

4

4

4

4

4

4
4

_.L_ * 1I

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

PARAMETER VALUE INOICATOR (PVI):

FLOW RELATIONSHIP CODE:
0 - ON-SITE
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

< - LESS THAN DETECTION LIMIT

-c



(
Table Alluvalm water quality by parmeter
SITE: GRJO0 GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW) UNITS OF PARAMETER PARAMETER
PARAMETERI NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

BARIUM 0745 08/03/89 0001 AL U MGIL 0.01
0745 11/02189 0001 AL U 0.1
0746 09/17/87 0001 AL U 0.02
0746 09/22/88 0001 AL U 0.1
0746 03/05/89 0001 AL U 0.1
0746 08/03/89 0001 AL U 0.01
0746 11/02/89 0001 AL U 0.1

BERYLLIUM 0581 03/07/89 0001 AL 0 MG/L 0.005
0585 03/01/89 0001 AL 0 D 0.005
0586 03/01/89 0001 AL D c 0.005
0588 03/06/89 0001 AL U 4 0.005
0589 03/01/89 0001 AL 0 • 0.005
0589 08/03/89 0001 AL D < 0.01
0590 03/01/89 0001 AL 0 < 0.005
0590 08/03/89 0001 AL 0 0.01
0590 11/02/89 0001 AL D • 0.01
0710 03/06/89 0001 AL U • 0.005
0733 02/28/89 0001 AL D 0.005
0733 08/03/89 0001 AL 0 • 0.01
0733 11/02/89 0001 AL 0 0.01
0736 02/28/89 0001 AL 0 • 0.005
0736 08/03/89 0001 AL 0 • 0.01
0736 11/02/89 0001 AL 0 • 0.01
0737 03/04/89 0001 AL C < 0.005
0T37 08107/89 0001 AL C 4 0.01
0740 02/28/89 0001 AL 0 0.005
0742 03/03/89 0001 AL C c 0.005
0744 03/05/89 0001 AL U 0.005
0744 08/03/89 0001 AL U • 0.01
0744 11/02/89 0001 AL U c 0.01
0745 03/05/89 0001 AL U < 0.005
0745 08/03/89 0001 AL U < 0.01
0745 11/02189 0001 AL U c 0.01
0746 03/05/89 0001 AL U 4 0.005
0746 08/03/89 0001 AL U 4 0.01
0746 11/02/89 0001 AL U 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
D 0 DOW GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): I - LESS THAN DETECTION LIMIT



Table Altuvilt water quality by parumter
SITE: GRJO1 GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAAMETER NAME ID LOG DATE I COWP REL. MEASURE PVI VALUE UNCERTAINTY

BROMIDE 0590 11/02/89 0001 AL D MGIL .1
0733 11/02/89 0001 AL D 1.0
0736 11/02/89 0001 AL D 1.2
0744 11/02/89 0001 AL U .1
0745 11/02/89 0001 AL U .2
0746 11/02/89 0001 AL U .1

CADMILIU 0581 03/07/89 0001 AL 0 MG/L 0.001
0585 03/01/89 0001 AL D • 0.001 -

0586 03/01/89 0001 AL 0 Ic 0.001
0588 03/06/89 0001 AL U 4 0.001
0589 03/01/89 0001 AL 0 • 0.001
0589 08/03/89 0001 AL 0 0.025
0590 09/22/88 0001 AL 0 0.023
0590 03/01/89 0001 AL 0 0.001
0590 08/03/89 0001 AL 0 0.010
0590 11/02/89 0001 AL 0 0.002
0710 03/06/89 0001 AL U • 0.001
0733 09/17/87 0001 AL 0 0.005
0733 09/22/88 0001 AL D 0.016
0733 02/28/89 0001 AL D 0.001
0733 08/03/89 0001 AL 0 0.013
0733 11/02/89 0001 AL D 0.001
0736 02/28/89 0001 AL D 4 0.001
OT 08/03/89 0001 AL 0 0.014
0736 11/02/89 0001 AL D 0.002
0737 09/17/87 0001 AL C c 0.005
0737 09/22/88 0001 AL C 0.018
0737 03/04/89 0001 AL C 4 0.001
0737 08/07/89 0001 AL C 0.029 -

0740 09/24/87 0001 AL 0 I• 0.005
0740 02/28/89 0001 AL D 4 0.001
0742 03/03/89 0001 AL C 4 0.001
0744 03/05/89 0001 AL U • 0.001
0744 08/03/89 0001 AL U 0.006

0744 11/02/89 0001 AL U 4 0.001
0745 09/17/87 0001 AL U 0.005

ORuMRIUON OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - ON-SITE
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



(
Table Altuvimt water quality by perimeter
SITE: GRJO0 GRAND JUNCTION
09/17/87 t0 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW LIMITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COMP EEL. MEASURE PVI VALUE UNCERTAINTY

CADMIUM 0745 09/22/88 0001 AL U MG/L 0.013
0745 03/05/89 0001 AL U 0.001
0745 08/03/89 0001 AL U 0.012
0745 11/02/89 0001 AL U 0.002
0746 09/17/87 0001 AL U 0.005
0746 09/22/88 0001 AL U 0.017
0746 03/05/89 0001 AL U 0.001
0746 08/03/89 0001 AL U 0.039
0746 11/02/89 0001 AL U 0.002

CALCIUM 0581 03/07/89 0001 AL 0 MG/L 600.
0585 03/01/89 0001 AL 0 560.
0586 03/01/89 0001 AL D 560.
0588 03/06/89 0001 AL U 102.
0589 03/01/89 0001 AL 0 540.
0589 08/03/89 0001 AL D 489.
0590 09/22/88 0001 AL D 549.
0590 03/01/89 0001 AL D 540.
0590 08/03/89 0001 AL 0 488.
0590 11/02/89 0001 AL 0 463.
0710 03/06/89 0001 AL U 427.
0733 09/17/87 0001 AL 0 418.
0733 09/22/88 0001 AL 0 439.
0733 02128189 0001 AL 0 434.
0733 08/03/89 0001 AL D 417.
0733 11/02/89 0001 AL 0 399.
0736 02/28/89 0001 AL 0 510.
0736 08/03/89 0001 AL 0 487.
0736 11/02/89 0001 AL D 492.
0737 09/17/87 0001 AL C 473.
0737 09/22/88 0001 AL C 523.
0737 03/04/89 0001 AL C 530.
0737 08/07/89 0001 AL C 497.
0740 09/24/87 0001 AL D 517.
0740 02/28/89 0001 AL 0 370.
0742 03/03/89 0001 AL C 570.
0744 03/05/89 0001 AL U 257.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

-J



Table Alluvial water quality by paramter
SITE: GAJ01 GRAND JUNCTION
09/17/67 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMWLE FORN FLOUN UNITS OF PARAMETER PARAMETER
PARAIETER NAME ID LOG DATE ID COWP REL. MEASUE PVI VALUE UNCERTAINTY

CALCIUM 0744 08/03/89 0001 AL U NG/L 139.
0744 11/02/89 0001 AL U 93.1
0745 09/17/81 0001 AL U 378.
0745 09/22/88 0001 AL U 429.
0745 03/05/89 0001 AL U 394.
0745 08/03/89 0001 AL U 372.
0745 11/02/89 0001 AL U 466.
0746 09/17/87 0001 AL U 448.
0746 09/22/88 0001 AL U 4m3.
0746 03/05/89 0001 AL U 510.
0746 08/03/89 0001 AL U 452.
0746 11/02/89 0001 AL U 451.

CHLORIDE 0581 03/07/89 0001 AL 0 ,G/L 720.
0585 03/01/89 0001 AL D 850.
0586 03/01/89 0001 AL 0 870.
0588 03/06/89 0001 AL U 195.
0589 03/01/89 0001 AL D 910.
0589 08/03/89 0001 AL D 1000.
0590 09/22/88 0001 AL 0 810.
0590 03/01/89 0001 AL 0 651.
0590 08/03/89 0001 AL 0 750.
0590 11/02/69 0001 AL 0 740.
0710 03/06/89 0001 AL U "o.
0733 09/17/87 0001 AL 0 1100.
0733 09/22/88 0001 AL 0 1170.
0733 02/28/89 0001 AL 0 1150.
0733 08/03/89 0001 AL 0 1200.
0733 11/02/89 0001 AL D 1200.
0736 02/28/89 0001 AL D 980.
0736 08/03/89 0001 AL 0 960.
0736 11/02/89 0001 AL 0 1000.
0737 09/17/8? 0001 AL C 1060.
0737 09/22/88 0001 AL C 1170.
0737 03/04/89 0001 AL C 1200.
0737 08/07/89 0001 AL C 1300.
0740 09/241/87 0001 AL 0 890.

F 14ATION OF C014PLETION CODE:
AL - ALLUVIUN

FLOU RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): I - LESS THAN DETECTION LIMIT

(



Table Alluvial water quality by parmaeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

CHLORIDE 0740 02/28/89 0001 AL 0 MG/L 700.
0742 03/03/89 0001 AL C 920. -

0744 03/05/89 0001 AL U 310.
0744 08/03/89 0001 AL U 149.
0744 11/02/89 0001 AL U 160.
0745 09/17/87 0001 AL U 600. -
0745 09/22/88 0001 AL U 500. -

0745 03/05/89 0001 AL U 430. -

0745 08/03/89 0001 AL U 490.
0745 11/02/89 0001 AL U 570. -

0746 09/17/87 0001 AL U 695. -

0746 09/22/88 0001 AL U 700.
0746 03/05/89 0001 AL U 720.
0746 08/03/89 0001 AL U 730.
0746 11/02/89 0001 AL U 720.

CHROMIUM 0581 03/07/89 0001 AL 0 MG/L 4 0.01
0585 03/01/89 0001 AL D < 0.01
0586 03/01/89 0001 AL D 4 0.01
0558 03/06/89 0001 AL U 4 0.01
0589 03/01/89 0001 AL D 4 0.01
0589 08/03/89 0001 AL D • 0.01
0590 09/22/88 0001 AL 0 0.14
0590 03/01/89 0001 AL D < 0.01
0590 08/03/89 0001 AL 0 D 0.01
0590 11/02/89 0001 AL D • 0.01
0710 03/06/89 0001 AL U 4 0.01
0733 09/17/87 0001 AL 0 • 0.01
0733 09/22/88 0001 AL D 0.14
0733 02/28/89 0001 AL D 4 0.01
0733 08/03/89 0001 AL 0 ( 0.01
0733 11/02189 0001 AL D • 0.01
0736 02/28/89 0001 AL D 0.01
0736 08/03/89 0001 AL 0 4 0.01
0736 11/02/89 0001 AL D • 0.01
0737 09/17/87 0001 AL C ( 0.01
0737 09/22/88 0001 AL C 0.16

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE
D - DON GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parameter
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

CHRONIUN 0737 03/04/89 0001 AL C NG/L 4 0.01
0737 08/07/89 0001 AL C 0.01
0740 09/24/87 0001 AL 0 4 0.01
0740 02/28/89 0001 AL D 0.01

0742 03/03/89 0001 AL C 4 0.01

0744 03/05/89 0001 AL U 0.01

0744 08/03/89 0001 AL U c 0.01

0744 11/02/89 0001 AL U 4 0.01
0745 09/17/87 0001 AL U 0.01
0745 09/22/88 0001 AL U 0.13
0745 03/05/89 0001 AL U 4 0.01
0745 08/03/89 0001 AL U • 0.01
0745 11102/89 0001 AL U 0.01
0746 09/17/87 0001 AL U 4 0.01
0746 09/22/88 0001 AL U 0.15
0746 03/05/89 0001 AL U 0.01
0746 08/03/89 0001 AL U • 0.01
0746 11/02/89 0001 AL U < 0.01

COBALT 0581 03/07/89 0001 AL 0 NG/L • 0.05
0585 03/01/89 0001 AL 0 < 0.05
0586 03/01/89 0001 AL D < 0.05
0588 03/06/89 0001 AL U • 0.05
0589 03/01/89 0001 AL 0 < 0.05
0589 08/03/89 0001 AL 0 4 0.05
0590 03/01189 0001 AL 0 4 0.05
0590 08/03/89 0001 AL 0 • 0.05
0590 11/02/89 0001 AL 0 4 0.05
0710 03/06/89 0001 AL U • 0.05
0733 02/28/89 0001 AL 0 • 0.05
0733 08/03/89 0001 AL 0 < 0.05
0733 11/02/89 0001 AL 0 4 0.05
0736 02/28/89 0001 AL D • 0.05
0736 08/03/89 0001 AL 0 4 0.05
0736 11/02/89 0001 AL D 4 0.05
0737 03/04/89 0001 AL C 4 0.05
0737 08/07/89 0001 AL C C 0.05

FORM4ATION OF COMPLETION CODE:
AL - ALLUVIUM

PARAMETER VALUE INDICATOR (PVI):

FLOW RELATIONSHIP CODE:
D - DOWN GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

4 - LESS THAN DETECTION LIMIT

K
f-i



(
Table Alluviat water qutity by parumeter
SITE: GRJ01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW1 UNITS OF PARAMETER PARAMETER
PARAMETER NAMNE ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

COBALT 0740 02/28/89 0001 AL 0 MG/L 1 0.05
0742 03/03/89 0001 AL C 4 0.05
0744 03/05/89 0001 AL U 1 0.05 -

0744 08/03/89 0001 AL U 0.0 -

0744 11/02/89 0001 AL U 1 0.05
0745 03/05/89 0001 AL U 4 0.05
0745 08/03/89 0001 AL U • 0.05 -

0745 11/02/89 0001 AL U 4 0.05
0746 03/05/89 0001 AL U 0.05
0746 08/03/89 0001 AL U 4 0.05 -

071.6 11/02/89 0001 AL U 4 0.05

COPPER 0581 03/07f89 0001 AL 0 MG/L • 0.02
0585 03/01/89 0001 AL D 4 0.02
0586 03/01/89 0001 AL 0 D 0.02 -

0588 03/06/89 0001 AL U • 0.02 -

/ 0589 03/01/89 0001 AL 0 D 0.02
0589 08/03/89 0001 AL 0 4 0.02

C. 0590 09/22/88 0001 AL 0 0.03
0590 03/01/89 0001 AL 0 c 0.02
0590 08/03/89 0001 AL 0 4 0.02 -

0590 11/02/89 0001 AL 0 < 0.02
0710 03/06/89 0001 AL U 4 0.02
0733 09/17/87 0001 AL D 0.02
0733 09/22/88 0001 AL D 0.03 -

0733 02/28/89 0001 AL 0 1 0.02
0733 08/03/89 0001 AL D 4 0.02
0733 11/02/89 0001 AL 0 4 0.02
0736 02/28/89 0001 AL D • 0.02
0736 08/03/89 0001 AL 0 0.03
0736 11/02/89 0001 AL D 0.02
0737 09/17/87 0001 AL C 0.04
0737 09/22/88 0001 AL C 0.02
0737 03/04/89 0001 AL C 0.02
0737 08/07/89 0001 AL C 0.02
0740 09/24/87 0001 AL 0 0.07
0740 02/28/89 0001 AL 0 0.02

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM4

FLOW RELATIONSHIP CODE:
0 - DOWN GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

/ ,

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parmeter
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAPLE FORM FLOWJ UNITS OF PARAMETER PARAMETER
PARAMETER NAME. ID LOG DATE ID 1 COMP REL. MEASURE PVI VALUE UNCERTAINTY

COPPER 0742 03/03/89 0001 AL C NG/L 0.02-
0744 03/05/89 0001 AL U 0.02
0744 08/03/89 0001 AL U 4 0.02 -

0744 11/02/89 0001 AL U < 0.02 -

0745 09/171/7 0001 AL U 0.02
0745 09/22/88 0001 AL U 4 0.02
0740 03/05/89 0001 AL U 4 0.02
0745 08/03/89 0001 AL U 4 0.02 -

0745 11/02/89 0001 AL U 4 0.02
0746 09/17/87 0001 AL U 0.02o-
0746 09/22/88 0001 AL U 0.02
0746 03/05/89 0001 AL U -c 0.02
0746 08/03/89 0001 AL U 4 0.02o-
0746 11/02/89 /0001 AL U 4 0.02

CYANIDE 0581 03/07/89 0001 AL 0 MG/L • 0.01
0585 03/01/89 0001 AL 0 4 0.01 o
0586 03/01/89 0001 AL D 4 0.01
058a 03/06/89 0001 AL U 4 0.01
0589 01/01/89 0001 AL D 4 0.01
0589 08/03/89 0001 AL D 4 0.01
0590 03/01/89 0001 AL D 4 0.01
0590 08/03/89 0001 AL 0 4 0.01
0590 11/02/89 0001 AL D 0.01o
0710 03/06/89 0001 AL U C 0.01
0733 02/28/89 0001 AL 0 I 0.01
0733 08/03/89 0001 AL 0 I 0.01
0733 11/02/89 0001 AL 0 4 0.01
0736 02/28/89 0001 AL D < 0.01 -

0736 08/03/89 0001 AL 0 0.01 -

0736 11/02/89 0001 AL 0 4 0.01 -

0737 03/04/89 0001 AL C 4 0.01
0737 08/07/89 0001 AL C 0.01
0740 02/28/89 0001 AL D It 0.01
0742 03/03/89 0001 AL C | 0.01
0744 03/05/89 0001 AL U I 0.01
0744 08/03/89 0001 AL U 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOU RELATIONSNIP CODE:
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE
o - DOGN GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT 0.

~.



(
Table Alluvial water quality by parmaeter
SITE: GRJOI GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOM LIMTS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

CYANIDE 0744 11/02/89 0001 AL U NG/L 0.01
0745 03/05/89 0001 AL U 0.01
0745 08/03/89 0001 AL U 0.01
0745 11/02/89 0001 AL U < 0.01
0746 03/05/89 0001 AL U < 0.01
0746 08/03/89 0001 AL U < 0.01
0746 11/02/89 0001 AL U < 0.01

FLUORIDE 0581 03/07/89 0001 AL 0 MG/L 4.4
0585 03/01/89 0001 AL D 3.4
0586 03/01/89 0001 AL 0 3.7
0588 03/06/89 0001 AL U 0.4
0589 03/01/89 0001 AL 0 0.4
0589 08/03/89 0001 AL D 0.4
0590 09/22/88 0001 AL 0 0.5
0690 03/01/89 0001 AL D 0.4
0590 08/03/89 0001 AL D 0.4
0590 11/02/89 0001 AL D 0.5
0710 03/06/89 0001 AL U 1.0
0733 09/17/87 0001 AL 0 0.66
0733 09/22/88 0001 AL D 0.7
0T33 02/28/89 0001 AL D 0.7
OT33 08/03/19 0001 AL D 0.6
0733 11/02/89 0001 AL D 0.7
0736 02/21/89 0001 AL 0 0.7
0736 08/03/89 0001 AL D 0.7
0736 11/02/89 0001 AL 0 0.7
0737 09/17/87 0001 AL C 1.08
OT37 09/22/88 0001 AL C 1.0
0737 03/04/89 0001 AL C 1.3
0737 08/07/89 0001 AL C 0.9
0740 09/24/87 0001 AL D 0.65
0740 02/28/89 0001 AL D 0.8
0742 03/03/89 0001 AL C 0.9
0744 03/05/89 0001 AL U 0.5
0744 08/03/89 0001 AL U 0.5
0744 11/02/89 0001 AL U 0.7

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOWE RELATIONSHIP CWOE:
U - UPGRADIENT
0 - ON-SITE
0 - DOWM GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): • - LESS THAN DETECTION LIMIT

.'



Table Alluvial water quality by primnter
SITE: GRJOI GRAND 'UNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAMETER PARAMETER

PARAMETER NAME 10 LOG DATE 10 COWP REL. MEASURE PVI VALUE UNCERTAINTY

FLUORIDE 0745 09/17/87 0001 AL U MG/L 0.76
0745 09/22/88 0001 AL U 0.7
0745 03/05/59 0001 AL U 0.8
07145 08/03/89 0001 AL U 0.6
0745 11/02/89 0001 AL U 0.7
071.6 09/17/87 0001 AL U 1.45
0746 09/22/88 0001 AL U 1.3
0716 03/05/89 0001 AL U 1.6
0746 08/03/89 0001 AL U 1.2
0746 11/02/89 0001 AL U 1.3

GROSS ALPMA 0581 03/07/89 0001 AL 0 PCI/L 71. 33.
0585 03/01/89 0001 AL 0 A1852. 58.
0586 03/01/89 0001 AL 0 '223. SO.
0588 03/06/89 0001 AL U 3. 6.3
0589 03/01/89 0001 AL 0 115. 45.
0589 08/03/89 0001 AL 0 130. 60.
0590 09/22/18 0001 AL 0 110. so.
0590 03/01/89 0001 AL 0 a-135. 53.
0590 08/03/89 0001 AL D 140. 60.
0590 11102189 0001 AL D 130. 40.
0710 03/06/89 0001 AL U 21. 33.
0733 09/17/87 0001 AL 0 3. 41.
0733 09/22/88 0001 AL 0 65. 49.
0733 02/28/89 0001 AL 0 0. 41.
0733 08/03/89 0001 AL 0 160. 70.
0733 11/02/89 0001 AL D 49. 50.
0736 02/28/89 0001 AL 0 60. 50.
0736 08/03/89 0001 AL 0 110. 70.
0736 11/02/89 0001 AL 0 58. 59.
0737 09/17/87 0001 AL C 15. 4.2.
0737 09/22/86 0001 AL C 100. 60.
0737 03/04/89 0001 AL C 0. 46.
0737 08/07/89 0001 AL C 31. 62.
0740 09/241/87 0001 AL 0 69. 51.
0710 02/28/89 0001 AL 0 30. 36.
0742 03/03/89 0001 AL C 101. S2.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CODE:
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

_c(



(
Table AuItvial water quitlty by parameter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FOR11 FUl0 UNITS OF PARAMETER PARAMETER

PARAMETER MAME 10 LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

GROSS ALPHA 074. 03/05/89 0001 AL U PCI/L 19. 15.

071.1 06/03/89 0001 AL U 6.? 9.5
0741, 11/02/89 0001 AL U `11. 8.
07145 09/17/87 0001 AL U 2. 35.

0745 09/22/88 0001 AL U 1s. 34.

0745 03/05/89 0001 AL U 29. 21..

0745 08/03/89 0001 AL U 1.. 26.

071.5 11/02/89 0001 AL U 38. 28.
0746 09/17/87 0001 AL U 0. 38.
071.6 09/22/88 0001 AL U 27. 38.
071.6 03/05/89 0001 AL U 0. 28.
0746 08/03/89 0001 AL U s6. 61.

0716 11/02/89 0001 AL U 56. 48.

GROSS $ETA 0581 03/07/89 0001 AL 0 PCI/L 76. 26.

0585 03/01/89 0001 AL 0 176. 1.3.

0586 03/01/89 0001 AL 0 1147. 34.

0588 03/06/89 0001 AL U 12. S.
0589 03/01/89 0001 AL D 115. 35.
0589 08/03/89 0001 AL 0 110. 30.
0590 09/22/88 0001 AL 0 110. 30.
0590 03/01/89 0001 AL 0 57. 35.
0590 08/03/89 0001 AL 0 120. 30.
0590 11/02/80 0001 AL 0 72. 24.
0710 03/06/89 0001 AL U 58. 29.
0733 09/17/87 0001 AL 0 51. 29.
0733 09/22/88 0001 AL D U. 28.
0733 02/28/89 0001 AL 0 21. 35.
0733 081/03/89 0001 AL D 93. 32.
0733 11102189 0001 AL 0 34. 28.
0736 02/28/89 0001 AL D 12. 37.

0736 08/03/89 0001 AL 0 87. 30.
0736 11/02/89 0001 AL 0 39. 32.
0737 09/17/87 0001 AL C 77. 31.
0737 09/22/88 0001 AL C 100. 30.
0737 03/04/89 0001 AL C 36. .0.
0737 08/07/89 0001 AL C 5S. 37.

FORMATION OF COPLETION CWE:
AL - ALLUVIUM

FLOW RELATIONSHIP COE:
U - UPGRADIENT
0 - ON-SITE
D - DOUW GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INOICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

Lr\



Table Alluvial ueter quality by perimter
SITE: GEJOl GRAND JUWTION
09/17/07 TO 11102119
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME I0 LOG DATE I0 COMP REL. MEASUE PVl VALUE UNICERTAINTY

GROSS ETA 0740 09/24/87 0001 AL 0 PCI/L 140. 40.
0740 02/28/89 0001 AL 0 24. 27.
0742 03/03/89 0001 AL C 48. 36.
0744 03/05/89 0001 AL U 12. 11.
0744 08/03/89 0001 AL U 13. 5.
0744 11/02/89 0001 At U 11. 4.
0745 09/17/87 0001 AL U 57. 29.
0745 09/22/68 0001 AL U 41. 24.
0745 03/05/89 0001 AL U 0. 16.
0745 08/03/89 0001 AL U 19. 13.
0745 11/02/89 0001 AL U 23. 17.
0746 69/17/17 0001 AL U 64. 30.
0746 09122/88 0001 AL U 65. 24.
0746 03/05/89 0001 AL U 40. 26.
0746 08/03/89 0001 AL U 32. 32.
0746 11/02/89 0001 AL U 110. 40.

IRON 0581 03/07/89 0001 AL 0 WIL 14.
0585 03/01/89 0001 AL D 12.
0586 03/01/89 0001 AL 0 16.
0588 03/06/89 0001 AL U 0.35
0589 03101/89 0001 AL 0 5.7
0589 08/03/89 0001 AL 0 9.75
0590 09/22/86 0001 AL 0 0.11
0590 03/01/89 0001 AL 0 ( 0.03
0590 08/03/89 0001 AL D 0.12
0590 11/02/89 0001 AL 0 0.12
0710 03/06/89 0001 AL U 1.56
0733 09117167 0001 AL 0 0.34
0733 09/22/88 0001 AL 0 0.94
0733 02/28/89 0001 AL 0 0.97
0733 08/03/89 0001 AL 0 1.10
0733 11/02/89 0001 AL 0 0.94
0736 02/28/89 0001 AL 0 < 0.03
0736 08/03/89 0001 AL 0 0.16
0736 11/02/89 0001 AL 0 0.11
0737 09/17/87 0001 AL C I 0.01

FORMAIlON OF CIOPLETION CODE:
AL - ALLUVINU

FLOW RELATIOMNIP CODEI
O -DOWU GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): q - LESS THAN DETECTION LIMIT

I"



Table Alluvilt uwter qutltty by permeter
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FO•M FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME tO LOG DATE 10 COMP NEL. NEASURE PVI VALUE UNCERTAINTY

IRoN 0737 09/22/88 0001 AL C NG/L 0.16
0737 03/0/89 0001 AL C 0.06
0737 08/07/89 0001 AL C 0.19
0740 09/24/87 0001 AL 0 4 0.01
0740 02/28/89 0001 AL 0 4 0.03
07'4 03/03/89 0001 AL C 0.25
0744 03/05/89 0001 AL U 4 0.03
0744 08/03/89 0001 AL U 0.03
0744 11/02/89 0001 AL U 0.04
0745 09/17/87 0001 AL U 0.11
0745 09/22/88 0001 AL U 0.39
0745 03/05/89 0001 AL U 0.82
0745 08/03/89 0001 AL U 0.59 -
0745 11/02/89 0001 AL U 0.57
0746 09/17/87 0001 AL U 0.01
0746 09/22/88 0001 AL U O.15S
0746 03/05/89 0001 AL U 0.03
0746 08/03/89 0001 AL U 0.12
0746 11/02/89 0001 AL U 0.12

LEAD 0581 03/07/99 0001 AL 0 NG/L 4 0.01
0585 03/01/89 0001 AL 0 C 0.01
0586 03/01/89 0001 AL 0 4 0.01
0588 03/06/89 0001 AL U 4 0.01
0589 03/01/89 0001 AL 0 ( 0.01
0589 08/03/89 0001 AL 0 0.01
0590 03/01/89 0001 AL 0 0.01
0590 08/03/89 0001 AL D 0.02
0590 11/02/89 0001 AL D 4 0.01
0710 03/06/89 0001 AL U • 0.01
0733 02/28/89 0001 AL 0 4 0.01
0733 08/03/89 0001 AL 0 0.02
0733 11/02/89 0001 AL D • 0.01 -

0736 02/28/89 0001 AL D 0.01
0736 08/03/89 0001 AL 0 0.02 -
0736 11/02/89 0001 AL D 4 0.01
0737 03/04/89 0001 AL C 0.01

FORMATION OF COMPLETION CODEz
AL - ALLUVIUM

FLOW/.RELAT IONSNIP CODE:
0 - DOWP. GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): g - LESS THAN DETECTION LIMIT



Table AlluvIlt woter qmallty by paremter
SITE: GRJOI GRAND JUNCTION
09/17187 TO 11102189
REPONT DATE: 07/11/90

LOCATION SAMPLE FORN FLOW1 UNITS OF PARAMETER PANAMETE

PAIAMETER NAME ID LOG DATE 1D COMP REL. MEASURE PVI VALUE UNCERTAINTY

LEAD 0737 08107/89 0001 AL C MOIL 0.02
0710 02/28/89 0001 AL D 0.01
0742 03/03189 0001 AL C 0.01
0741 03/05/89 0001 AL U • 0.01 -

0741 08/03/89 0001 AL U 0.01
0744 11/02/89 0001 AL U 0.01
0745 03/05/89 0001 AL U 4 0.01
0745 08/03/89 0001 AL U • 0.01
0745 11/02/89 0001 AL U • 0.01 -

071.6 03/05/89 0001 AL U 4 0.01
0746 08/03/89 0001 AL U 0.01
0746 11/02/89 0001 AL U 1 0.01

NAGIISIUN 0581 03/07/89 0001 AL 0 NG/L 259.
0585 03/01/89 0001 AL 0 392.
0586 03/01/09 0001 AL D 371.
0588 03/06/89 0001 AL U 39.5
0589 03/01/89 0001 AL 0 332.
0589 08/03/89 0001 AL 0 319.
0590 09/22/88 0001 AL D 383.
0590 03/01/89 0001 AL D 390.
0590 08/03/89 0001 AL D 332.
0590 11/02/89 0001 AL 0 334.
0710 03/06/89 0001 AL U 310. -

0733 09/17/87 0001 AL 0 408.
0733 09/22/8U 0001 AL 0 432.
0733 02/28/89 0001 AL 0 432.
0733 08/03/89 0001 AL 0 374.
0733 11/02/89 0001 AL D 395.
0T36 02/28/89 0001 AL 0 462.
0736 08/03/89 0001 AL D 421.
0736 11/02/89 0001 AL D 449.
0737 09/17/87 0001 AL C 485.
0737 09/22/88 0001 AL C 548.
0737 03/04/89 0001 AL C 550.
0737 08/07/89 0001 AL C 565.
0740 09/24/87 0 001 AL 0 406.

FORNATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSUIP CODE0
0 - DOW GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



(/
Table Alluvial water quality by parmneter
SITE: GRJ01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVT VALUE UNCERTAINTY

MAGNESIUM 0740 02/28/89 0001 AL 0 MG/L 310.
0742 03/03/89 0001 AL C 500.
0744 03/05/89 0001 AL U 117.
0744 08/03/89 0001 AL U 81.0
0744 11/02/89 0001 AL U 52.1
0745 09/17/87 0001 AL U 289.
0745 09/22/88 0001 AL U 301.
0745 03/05/89 0001 AL U 256.
0745 08/03/89 0001 AL U 252.
0745 11/02/89 0001 AL U 281.
0746 09/17/87 0001 AL U 458.
0746 09/22/88 0001 AL U 504.
0746 03/05/89 0001 AL U 525.
0746 08/03/89 0001 AL U 478.
0746 11/02/89 0001 AL U 469.

MANGANESE 0581 03/07/89 0001 AL 0 NG/L 4.90
0585 03/01/89 0001 AL D 3.62
0586 03/01/89 0001 AL 0 4.16
058 03/06/89 0001 AL U 0.28
0589 03/01/89 0001 AL 0 2.17
0589 08/03/89 0001 AL 0 2.11
0590 09/22/88 0001 AL D 1.52
0590 03/01/89 0001 AL 0 1.22
0590 08/03/89 0001 AL D 1.189
0590 11/02/89 0001 AL D 1.51
0710 03/06/89 0001 AL U 1.93
0733 09/17/87 0001 AL D 1.69
0733 09/22/88 0001 AL 0 1.49
0733 02/28/89 0001 AL D 1.27
0733 08/03/89 0O01 AL 0 1.54
0733 11/02/89 0001 AL D 1.50
0736 02/28/89 0001 AL 0 0.94
0736 08/03/89 0001 AL 0 1."
0736 11102189 0001 AL 0 1.88
0737 09/17/87 0001 AL C 2.21
0737 09/22/88 0001 AL C 2.02

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE
0 - DONM GRADIENT

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIMIT



Tabte AltNUvia water Latilty by parameter
SITE: GRJOI GRAND JUNCTION
09/17/87 10 11/02/69
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COWP EEL. MEASURE PVI VALUE UNCERTAINTY

MANGANESE 0737 03/04/89 0001 AL C NG/L 1.80
0737 08/07/89 0001 AL C 2.08
0740 09/24/87 0001 AL 0 3.50
0740 02/28/89 0001 AL 0 2.46
0742 03/03/89 0001 AL C 1.78
0744 03/05/89 0001 AL U 1.07
0744 08/03/89 0001 AL U 0.58
07" 11/02/89 0001 AL U 0.43 -

0745 09/17/87 0001 AL U 1.34
0745 09/22/88 0001 AL U 1.32 -

0745 03/05/89 0001 AL U 1.13
0745 08/03/89 0001 AL U 1.20
0745 11/02/89 0001 AL U 1.38
0746 09/11/87 0001 AL U 1.37
0746 09/22/88 0001 AL U 1.34

074 03/05/89 0001 AL U 1.38 -

0746 08/03/89 0001 AL U 1.38
0746 11/02/89 0001 AL U 1.39 -

MECNANICAL SIEVE TEST 3/8 INCH 0746 08/03/89 0001 AL U X PASSING 3690.

MERCJUY 0581 03/07/89 0001 AL 0 NG/L < 0.0002
0585 03/01/89 0001 AL 0 t 0.0002
0586 03/01/89 0001 AL 0 4 0.0002
0588 03/06/89 0001 AL U < 0.0002
0589 03/01/89 0001 AL D < 0.0002
0589 08/03/89 0001 AL D 1 0.0002
0590 03/01/89 0001 AL 0 4 0.0002
0590 08/03/89 0001 AL 0 I 0.0002
0590 11/02/89 0001 AL 0 < 0.0002
0710 03/06/89 0001 AL U 1 0.0002
0733 02/28/89 0001 AL D 1 0.0002
0733 08/03/89 0001 AL 0 < 0.0002
0733 11/02/89 0001 AL 0 4 0.0002
0736 02/28/89 0001 AL 0 0.0002
0736 08/03/89 0001 AL 0 I 0.0002
0736 11/02/89 0001 AL 0 < 0.0002

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CODE:
0 - DMIN GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

C.-



( (
Tabte Aliuviat water quatity by parameter
SITE: GRJ01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOWI UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID CO0P REL. MEASURE PVI VALUE UNCERTAINTY

MERCURY 0737 03/04/89 0001 AL C MG/L c 0.0002
0737 08/07/89 0001 AL C • 0.0002
0740 02/28/89 0001 AL D < 0.0002
0742 03/03/89 0001 AL C < 0.0002
071.4 03/05/89 0001 AL U c 0.0002
0744 08/03/89 0001 AL U c 0.0002
0714 11/02/89 0001 AL U < 0.0002
0745 03/05/89 0001 AL U • 0.0002
0745 08/03/89 0001 AL U < 0.0002
0745 11/02/89 0001 AL U < 0.0002
0746 03/05/89 0001 AL U • 0.0002
0746 08/03/89 0001 AL U C 0.0002
0746 11/02/89 0001 AL U c 0.0002

MOLTYBOENUM 0581 03/07/89 0001 AL 0 MG/L 0.10
0585 03/01/89 0001 AL 0 0.24
0586 03/01/89 0001 AL D 0.14
0588 03/06/89 0001 AL U 0.01
0589 03/01/89 0001 AL D 0.04
0589 08/03/89 0001 AL D 0.06
0590 03/01/89 0001 AL 0 0.01
0590 08/03/89 0001 AL 0 0.04
0590 11/02/89 0001 AL 0 0.04
0710 03/06/89 0001 AL U 0.06
0733 02/28/89 0001 AL 0 0.01
0733 08/03/89 0001 AL 0 0.05
0733 11/02/89 0001 AL 0 0.04
0736 02/28/89 0001 AL 0 0.01
0736 08/03/89 0001 AL D 0.09
0736 11/02/89 0001 AL 0 0.04
0737 03/04/89 0001 AL C 0.07
0737 08/07/89 0001 AL C 0.09
0740 02/28/89 0001 AL D 0.07
0742 03/03/89 0001 AL C 0.03
0744 03/05/89 0001 AL U • 0.01
0741. 08/03/89 0001 AL U 0.01
0744 11/02/89 0001 AL U 0.02

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
C - CROSS GRADIENT
D - DOWNd GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Alluviat water qLatity by peramster
SITE: GUJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COP REL. MEASURE PVI VALUE UNCERTAINTY

MOLYBDENUM 0745 03/05/89 0001 AL U MG/L 0.02
0745 08/03189 0001 AL U 0.03
0745 11/02/89 0001 AL U 0.05
0746 03/05/89 0001 AL U 0.15
0746 08/03/89 0001 AL U 0.14
0746 11/02/89 0001 AL U 0.15

NICKEL 0581 03/07/89 0001 AL 0 MG/L 4 0.04
0585 03/01/89 0001 AL D 0.06
0556 03/01189 0001 AL 0 0.04
0588 03/06/89 0001 AL U < 0.04 -

0589 03/01/89 0001 AL 0 < 0.04 -

0589 08/03/89 0001 AL 0 < 0.04 -

0590 09/22/88 0001 AL 0 0.11
0590 031/01169 0001 AL 0 0.04
0590 08/03/89 0001 AL D 0.04
0590 11/02/89 0001 AL 0 0.05
0710 03/06/89 0001 AL U 0.04
0733 09/17/87 0001 AL 0 0.01
0733 09/22/88 0001 AL 0 0.12
0733 02/28/89 0001 AL 0 0.04
0733 08/03/89 0001 AL 0 0.04
0733 11/02/89 0001 AL D 0.05
0736 02/28/89 0001 AL 0 0.04
0736 08/03/89 0001 AL 0 0.04
0736 11/02/89 0001 AL 0 0.05
0737 09/17/87 0001 AL C 0.01
0737 09/22/88 0001 AL C 0.13
0737 03/04/89 0001 AL C < 0.04
0737 08/07/89 0001 AL C 0.04
0740 09/24/87 0001 AL 0 4 0.01
0740 02/28/89 0001 AL 0 4 0.04
0742 03/03/89 0001 AL C 0.04
0744 03/05/89 0001 AL U 4 0.04
0744 08/03/89 0001 AL U 4 0.04
0744 11/02/89 0001 AL U 4 0.04
0745 09/17/87 0001 AL U 4 0.01

FOR04ATION OF COMPLETION CODE:
AL -ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
O - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 LESS THAN DETECTION LIMIT

(



(
Table Alluvial water quality by perwmeter
SITE: GRJOl GRAND JUNCTION

09/17187 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER MANE 10 LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

NICKEL 07,45 09/22/88 0001 AL U MG/L 0.09
0715 03/05/89 0001 AL U 0.04
0745 08/03/89 0001 AL U ( 0.04
0745 11/02/89 0001 AL U 0.04
0746 09/17/87 0001 AL U 0.01
0716 09/22/88 0001 AL U 0.12
0746 03/05/89 0001 AL U < 0.04
0746 08/03/89 0001 AL U ( 0.04
0746 11/02/89 0001 AL U 0.04

NITRATE 0581 03/07/89 0001 AL 0 HG/L 1.0
0585 03/01/89 0001 AL 0 1.0
0586 03/01/89 0001 AL D 1.0
0588 03/06/89 0001 AL U 1.0
0589 03/01/89 0001 AL 0 1.0
0589 08/03/89 0001 AL D 1.
0590 09/22/W 0001 AL 0 5.7
0590 03/01/89 0001 AL 0 2.0
0590 08/03/89 0001 AL 0 1.
0590 11/02/89 0001 AL D 0.1
0710 03/06/89 0001 AL U c 1.0
0733' 09/17/87 0001 AL 0 0.4
0733 09/22/88 0001 AL D 1.
0733 02/28/89 0001 AL D 1.0
0733 08/03/89 0001 AL 0 4.0
0733 11/02/89 0001 AL 0 0.1
736 02/28/89 0001 AL 0 1.0
736 08/03/89 0001 AL 0 2.5
036M 11/02/89 0001 AL 0 0.1
07'37 09/17/87 0001 AL C 0.4
0737 09/22/88 0001 AL C < 1.
0737 03/04/89 0001 AL C 1.0
0737 08/07/89 0001 AL C c 1.
0740 09/24/87 0001 AL 0 2.2
0710 02/28/89 0001 AL 0 2.0
0742 03/03/89 0001 AL C I 1.0
0744 03/05/89 0001 AL U < 1.0

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

PARAMETER VALUE INDICATOR (PVI):

FLOV RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
0 - DOWNE GRADIENT
C - CROSS GRADIENT

< - LESS THAN DETECTION LIMIT

,IJ



Table Alluvial mater qualIty by parameter
SITE: GRJO GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORMIFLOW1 UNITS OF PARJEETER PARAMETER

PARAMETER NMAE ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

NITRATE 0744 08/03/89 0001 AL U NG/L 29.
0744 11/02/89 0001 AL U 1.s
0745 09/17/87 0001 AL U 3.5
0745 09/22/88 0001 AL U o 1.
0745 03/05/e9 0001 AL U I 1.0
0745 08/03/89 '0001 AL U 1.
0745 11/02/89 0001 AL U 0 0.1
0746 09/17/87 0001 AL U 3.5
0746 09/22/88 0001 AL U 1.
0746 03/0S/89 0001 AL U 1.0
0746 08/03/89 0001 AL U 1.
0746 11/02/89 10001 AL IU 40.1

PM 0581 03/07/89 0001 AL 0 Su 7.10
0585 03/01/89 0001 AL 0 7.0
0586 03/01/89 0001 AL 0 7.05
0588 03/06/89 0001 AL U 7.87
0589 03/01/89 0001 AL 0 7.06
0589 08/03/89 0001 AL 0 7.03
0590 09/22/88 0001 AL 0 6.85
0590 03/01/89 0001 AL 0 6.97
0590 08/03/89 0001 AL 0 7.03
0590 11/02/89 0001 AL 0 6.83
0710 03/06/89 0001 AL U 7.0
0733 09/17/87 0001 AL 0 6.90
0733 09/22/88 0001 AL 0 7.7
0733 02/28/89 0001 AL D 7.03
0733 08/03/89 0001 AL D 7.09
0733 11/02/89 0001 AL 0 7.30
0736 02/28/89 0001 AL 0 7.04
0736 08/03/89 0001 AL 0) 6.89
OT'7 11/02/89 0001 AL 0 6.83
0737 09/17/87 0001 AL C 7.0
0737 09/22/88 0001 AL C 7.12
0737 03/04/89 0001 AL C 7.07
0737 08/07/89 0001 AL C 7.12
0740 1 09/24/87 0001 AL 10 6.80

FORMATION Of COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIMIT

Q L

(



Table Alluvial water quality by parmeter
SITE: GRJO GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

PH 0740 02/28/89 0001 AL D SU 7.11
0742 03/03/89 0001 AL C 7.02
0744 03/05/89 0001 AL U 7.18
0744 08/03/89 0001 AL U 7.16
0744 11/02/89 0001 AL U 7.27
0745 09/17/87 0001 AL U 6.90
0745 09/22/88 0001 AL U 7.08
0745 03/05/89 0001 AL U 7.02
0745 08/03/89 0001 AL U 7.03
0745 11/02/89 0001 AL U 6.85
0746 09/17/87 0001 AL U 7.0
0746 09/22/88 0001 AL U 7.03
0746 03/05/89 0001 AL U 7.20
07146 08/03/89 0001 AL U 7.18
0746 11/02/89 0001 AL U 7.10

POTASSIUM 0581 03/07/89 0001 AL 0 MG/L 56.
0585 03/01/89 0001 AL 0 68.
0586 03/01/89 0001 AL 0 71.
0588 03/06/819 0001 AL U 6.5
0589 03/01/89 0001 AL D 49.
0589 08/03/89 0001 AL D 66.6
0590 09/22/88 0001 AL 0 23.4
0590 03/01/89 0001 AL D 15.8
0590 08/03/89 0001 AL 0 25.5
0590 11/02/89 0001 AL D 25.7
0710 03/06/89 0001 AL U 19.
0733 09/17/87 0001 AL D 8.82
0733 09/22/88 0001 AL 0 9.1
0733 02/28/89 0001 AL D 8.1
0733 08/03/89 0001 AL D 9.2
0733 11/02/89 0001 AL 0 10.2
0736 02/28/89 0001 AL D 8.4
0736 08/03/89 0001 AL D 12.7
0736 11/02/89 0001 AL 0 13.1
0737 09/17/87 0001 AL C 10.5
0737 09/22/88 0001 AL C 10.9

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT

PARAMETER VALUE INDICATOR (PVI): K - LESS THAN DETECTION LIMIT



Table Alluvial water quality by per meter
SITE: GRJOI GRAND JUNCTION

09117187 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAMETER PARAMETER

PARAMETER NAME 10 LOG DATE I COWP EEL. MEASURE PVY VALUE UNCERTAINTY

POTASSIUM 0737 03/04/89 0001 AL C NG/L 10.1

0737 08/07/89 0001 AL C 11.9
0740 09/24/87 0001 AL 0 26.0
0740 02/28/89 0001 AL 0 16.0
0742 03/03/89 0001 AL C 6.9

0744 03/05/89 0001 AL U 6.4
0744 08/03/89 0001 AL U 7.5
0744 11/02/89 0001 AL U 5.9

0745 09/17/87 0001 AL U S.0S
0745 09/22/88 0001 AL U 5.7
0745 03/05/89 0001 AL U 4.9
0745 08/03/89 0001 AL U S.0
0745 11/02/89 0001 AL U 6.0
0746 09/17/87 0001 AL U 8.28
0746 09/22/88 0001 AL U 9.4
0746 03/05/89 0001 AL U 8.4
0746 08/03/89 0001 AL U 10.9
0746 11/02/89 0001 AL U 10.7

RADIUN-226 0581 03/07/89 0001 AL 0 PCIlL 1.2 0.5
0585 03/01/89 0001 AL 0 0.0 0.2
0586 03/01/89 0001 AL D 0.8 0.4
0588 03/06/89 0001 AL U 0.0 0.2
0589 03101/89 0001 AL 0 0.0 0.2
0589 08/03/89 0001 AL 0 0.1 0.2
0590 09/22/88 0001 AL D 0.1 0.1
0590 03/01/89 0001 AL 0 0.0 0.2
0590 08/03/89 0001 AL D 0.1 0.1
0590 11/02/89 0001 AL D 0.1 0.1
0710 03/06/89 0001 AL U 0.2 0.2
0733 09/17/87 0001 AL 0 0.0 0.1
0733 09/22/88 0001 AL D 0.1 0.1
0733 02/28/89 0001 AL D 0.0 0.2
0733 08/03/89 0001 AL D 0.0 0.1
0733 11/02/89 0001 AL D 0.0 0.1
0736 02/28/89 0001 AL 0 0.0 0.2
0736 08/03/89 0001 AL 0 0.0 0.1

FORNATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOIW RELATIONSHIP CODE:
D - DOWN GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Attuvilt water q€laLity by parameter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAIPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

RADILM-226 0736 11/02/89 0001 AL 0 PCI/L 0.0 0.1
0737 09/17/87 0001 AL C 0.0 0.1
0737 09/22/88 0001 AL C 0.2 0.2
0737 03/0/89 0001 AL C O. o.2
0737 08/07/89 0001 AL C 0.0 0.1
0740 09/24/87 0001 AL 0 0.0 0.1
0740 02/28/89 0001 AL 0 0.0 0.2
0742 03/03/89 0001 AL C 0.0 0.1
0744 03/05/89 0001 AL U 0.0 0.1
0744 08/03/89 0001 AL U 0.0 0.1
0744 11/02/89 0001 AL U 0.2 0.2
0745 09/17/87 0001 AL U 0.0 0.1
0745 09/22/88 0001 AL U 0.1 0.1
0745 03/05/89 0001 AL U 0.0 0.2
0745 08/03/89 0001 AL U 0.1 0.2
0745 11/02/89 0001 AL U 0.0 0.1
0746 09/17/87 0001 AL U 0.1 0.2
074 09/22/88 0001 AL U 0.1 0.1
0746 03/05/89 0001 AL U 0.1 0.2
0746 08/03/89 0001 AL U 0.0 0.1
0746 11/02/89 0001 AL U 0.0 0.1

RADIUN-228 0581 03/07/89 0001 AL 0 PCI/L 0.5 1.3
0585 03/01/89 0001 AL D 2.3 1.2
0586 03/01/89 0001 AL D 2.0 1.3
0588 03/06/89 0001 AL U 0.4 1.4
0589 03/01/89 0001 AL D 2.3 1.4
0589 08/03/89 0001 AL D 0.2 0.8
0590 09/22/88 0001 AL .0 0.0 0.7
0590 03/01/89 0001 AL D 0.7 1.3
0590 08/03/89 0001 AL 0 1.0 0.9
0590 11/02/89 0001 AL D 0.0 1.0
0710 03/06/89 0001 AL U 0.0 1.3
0733 09/17/87 0001 AL 0 0.4 1.6
0733 09/22/88 0001 AL 0 0.0 0.7
0733 02/28/89 0001 AL D 0.5 1.3
0733 08/03/89 0001 AL 0 0.2 0.9

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
C - CROSS GRADIENT
O - DOUN GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Alluvial water quality by permeter
SITE: GJ.01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETERPARAMTER NAME ID LOG DATE I0 COWP REL. MEASUIE PVI VALUE UNICERTAINTI

IADIUN-228 0733 11/02/89 0001 AL 0 PCI/L 1.0 0.9
0736 02/28/89 0001 AL D 0.3 1.3
0736 08/03/89 0001 AL D 0.9 0.9
0736 11/02/89 0001 AL 0 0.7 0.9
0737 09/17/87 0001 AL C 2.0 1.9
0737 09/22/88 0001 AL C 1.3 1.0
0737 03/04/89 0001 AL C 1.5 1.3
0737 08/07/89 0001 AL C 1.0 0.8
0740 09/24/87 0001 AL 0 0.5 1.0
0740 02128/89 0001 AL 0 2.0 1.S
0742 03/03/89 0001 AL C 1.7 1.4
0744 03/05/89 0001 AL U 0.1 1.5
0744 08/03/89 0001 AL U 0.7 0.8
074 11/02/89 0001 AL U 0.3 1.0
0745 09/17/87 0001 AL U 0.4 0.8
0745 09/22/88 0001 AL U 0.3 0.9
0745 03/05/89 0001 AL U 1.0 1.1
0745 08/03/89 0001 AL U 0.0 0.9
0745 11/02/89 0001 AL U 0.7 0.9
0746 09/17/87 0001 AL U 1.0 0.9
0746 09/22/88 0001 AL U 0.1 0.7
0746 03/05/89 0001 AL U 1.2 1.2
0746 08/03/89 0001 AL U 0.6 0.9
0746 11/02/89 0001 AL U 0.7 0.8

SELENIUM 0581 03/07/89 0001 AL 0 NG/L 0.01
0585 03/01/89 0001 AL D 4 0.025
0586 03/01/89 0001 AL D < 0.025
0588 03/06/89 0001 AL U 0.01
0589 03/01/89 0001 AL 0 • 0.025
0589 08/03/89 0001 AL 0 0.028 -

0590 09/22/88 0001 AL D 0.142
0590 03/01/89 0001 AL 0 < 0.01
0590 08/03/89 0001 AL 0 0.025
0590 11/02/89 0001 AL D 0.036 -

0710 03/06/89 0001 AL U 4 0.025
0733 09/17/87 0001 AL 0 0.164

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CWE:
0 - DOW. GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

(



(
Table Alluvial water quality by parmeter
SITE: GRJOI GRANW JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE I0 COMP REL. MEASURE PVI VALUE UNCERTAINTY

SELENIUN 0733 09/22/88 0001 AL 0 IG/L 0.196 -

0733 02/28/89 0001 AL 0 0.01
0733 08/03/89 0001 AL D 0.025 -

0733 11/02/89 0001 AL 0 0.039
0736 02/28/89 0001 AL D 0.01
0736 08/03/89 0001 AL 0 0.026
0736 11/02/89 0001 AL 0 0.038
0737 09/17/87 0001 AL C 0.159
0737 09/22/88 0001 AL C 0.199
0737 03/104/89 0001 AL C 0.01
0737 08/07/89 0001 AL C 0.026
0740 09/24/87 0001 AL 0 0.127
0740. 02/28/89 0001 AL 0 0.01
071.2 03/03/89 0001 AL C ( 0.01
0744 03/05/89 0001 AL U 0.01
0744 08/03/89 0001 AL U 0.012
0744 11/02/89 0001 AL U 0.011
0745 09/17/87 0001 AL U 0.067
0745 09/22/88 0001 AL U 0.060
0745 03/05/89 0001 AL U 0.01
0745 08/03/89 0001 AL U 0.018
0745 11/02/89 0001 AL U 0.030
0746 09/17/87 0001 AL U 0.060
0746 09/22/88 0001 AL U 0.191 -

0746 03/05/89 0001 AL U 0.05
0746 08/03/89 0001 AL U 0.057 -

0746 11/02/89 0001 AL U 0.060

SILICA S102 0590 11/02/89 0001 AL D MG/L 20. -

0733 11/02/89 0001 AL 0 17.
0736 11/02/89 0001 AL 0 21.
0744 11/02/89 0001 AL U 17.
0745 11/02/89 0001 AL U 17.
0746 11/02/89 0001 AL U 17.

SILVER 0581 03/07/89 0001 AL 0 MG/L 0.01
0585 03/01/89 0001 AL 0 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVILU

FLOM RELATIONSHIP CODE:
0 - DOM GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): I - LESS THAN DETECTION LIMIT



Table Alluvial water quality by peraimeter
SITE: GRJ01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORiM FLOW UNITS OF PARAMETER I PARAMETER
PAIAMETER NAME ID LOG DATE 10 Com4P REL. 1 NEASURE PVI VALUE UNCERTAINTY

SILVER 0586 03/01/89 0001 AL 0 NG/L 0.01
0588 03/06/89 0001 AL U 0.01
0589 03/01/89 0001 AL 0 • 0.01
0589 08/03/89 0001 AL 0 • 0.01
0590 03/01/89 0001 AL 0 • 0.01
0590 08/03/89 0001 AL 0 < 0.01
0590 11/02/89 0001 AL D 1 0.01
0710 03/06/89 0001 AL U • 0.01
0733 02/28/89 0001 AL 0 4 0.01
0733 08/03/89 0001 AL 0 • 0.01
0733 11/02/89 0001 AL 0 0.01
0736 02/28/89 0001 AL 0 • 0.01
0736 08/03/89 0001 AL 0 0.01
0736 11/02/89 0001 AL 0 0.01
0737 03/04/89 0001 AL C • 0.01
0737 08/07/89 0001 AL C 4 0.01
0740 02/28/89 0001 AL 0 0.01
0742 03/03/89 0001 AL C 0.01
0744 03/05/89 0001 AL U • 0.01
0744 08/03/89 0001 AL U 0.01
0744 11/02/89 0001 AL U • 0.01
0745 03/05/89 0001 AL U < 0.01
0745 08/03/89 0001 AL U I 0.01
0745 11/02/89 0001 AL U - 0.01
0746 03/05/89 0001 AL U • 0.01
0746 08/03/89 0001 AL U i 0.01
0746 11/02/89 0001 AL U 0.01

SODIUM 0581 03/07/89 0001 AL 0 MGIL 805.
0585 03/01/89 0001 AL 0 985.
0586 03/01/89 0001 AL 0 990.
0588 03/06/89 0001 AL U 144.
0589 03/01/89 0001 AL 0 1080.
0589 08/03/89 0001 AL 0 1070.
0590 09/22/W8 0001 AL D 975.
0590 03/01/89 0001 At 0 950.
0590 08/03/89 0001 AL 0 953.

FORMATION Of CO0PLETION CODE: FLOW RELATIONSNIP CODE:
AL - ALLUVIUM 0 - DOWN GRADIENT

U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 LESS THAN DETECTION LIMIT

k



(
Table Alluvial water quality by paramter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAM4ETER

PARAMETER NAME ID LOG DATE ID (WNP REL. MEASURE PVI VALUE UNCERTAINTY

sOI UN 0590 11/02/89 0001 AL D MG/L 944.

0710 03/06/89 0001 AL U 736.

0733 09/17/87 0001 AL D 132?.
0T33 09/22/88 0001 AL 0 1220.
0733 02/28/89 0001 AL 0 1220.

0733 08/03/89 0001 AL 0 1250.

0733 11/02/89 0001 AL 0 1200.
0736 02/28/89 0001 AL 0 1190.

0736 08/03/89 0001 AL D 1200.
0736 11/02/89 0001 AL 0 1180. -

0737 09/17/87 0001 AL C 1400.
0737 09/22/88 0001 AL C 1220.
0737 03/04/89 0001 AL C 1230.

0737 08/07/89 0001 AL C 1230.
0740 09/24/87 0001 AL 0 1240. -

0740 02/28/89 0001 AL 0 728.
0742 03/03/89 0001 AL C 950.
0744 03/05/89 0001 AL U 309.
0744 08/03/89 0001 AL U 234.
0744 11/02/89 0001 AL U 186.
0745 09/17/87 0001 AL U 668.
0745 09/22/88 0001 AL U 573.
0745 03/05/89 0001 AL U 540.
0745 08/03/89 0001 AL U 404.
0745 11/02/89 0001 AL U 554.
0746 09/17/87 0001 AL U 909.
0746 09/22/88 0001 AL U 871.
0746 03/05/89 0001 AL U 910.
0746 08/03/89 0001 AL U 841.
0746 11/02/89. 0001 AL U 843.

SPECIFIC CONDUCTANCE 0581 03/07/89 0001 AL 0 UMHO/CN 4500.
0585 03/01/89 0001 AL 0 4600.
0586 03/01/89 0001 AL 0 4600.
0588 03/06/89 0001 AL U 800.
0589 03/01/89 0001 AL 0 4400.
0589 08/03/89 0001 AL 0 2700.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - 0OWN GRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT
'4' (...



Table Alluvial water quality by parameter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COMP EEL. MEASURE PVI VALUE UNCERTAINTY

SPECIFIC CONDUCTANCE 0590 09/22/88 0001 AL D UMNO/Cm 6000.

0590 03/01/89 0001 AL D 3500.

0590 08/03/89 0001 AL D 3220.
0590 11/02/89 0001 AL D 1700.
0710 03/06/89 0001 AL U 3600. -

0733 09/17/87 0001 AL 0 7000. -

0733 09/22/8 0001 AL 0 7500. -

0733 02/28/89 0001 AL 0 4100.
0733 08/03/89 0001 AL 0 3400.
0733 11/02/89 0001 AL 0 1000. -

0736 02/28/89 0001 AL 0 400. -

0736 08/03/89 0001 AL 0 1280.
0736 11/02/89 0001 AL D 1050.
0737 09/17/87 0001 AL C 7100.
0737 09/22/88 0001 AL C 7000.
0737 03/04/39 0001 AL C 6000.
0737 08/07/89 0001 AL C 3780.
0740 09/24/87 0001 AL D 7000.
0740 02/28/89 0001 AL D 3400.
0742 03/03/89 0001 AL C 4900.
0744 03/05/89 0001 AL U 1800.
0744 08/03/89 0001 AL U 980.
0744. 11/02/89 0001 AL U 75.
0745 09/17/87 0001 AL U 4000.
0745 09/22/88 0001 AL U 3550. -

0745 03/05189 0001 AL U 2950. -

0745 08/03/89 0001 AL U 2000.
0745 11/02/89 0001 AL U 405.
0746 09/17/87 0001 AL U 5500.
0746 09/22/88 0001 AL U 4900. -

0746 03/05/89 0001 AL U 4300. -

0746 08/03/89 0001 AL U 3700.
0746 11/02/89 0001 AL U 900.

STRONTIUM 0581 03/07/89 0001 AL 0 MG/L 7.3
0585 03/01/89 0001 AL 0 4.65
0586 03/01/89 0001 AL D 4.44

FRIMATION OF COMLETION CODE:
AL -ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - DOI GRADIENT
U - UPGRAf)II"T
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): I • IýSS THAN DETECTION LIMIT

(



Table Alluvilt water quality by pormeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLON1 UNITS OF PARAMETER PARAMETER
PARAMTER NAME 10 LOG DATE ID CO0P REL. MEASURE PVI VALUE UNCERTAINTY

STRONTIUM 0588 03/06/89 0001 AL U MG/L 1.04
0589 03/01/89 0001 AL D 5.3
0589 08/03/89 0001 AL 0 4.49
0590 09/22/88 0001 AL 0 6.2
0590 03/01/89 0001 AL D 4.93
0590 08/03/89 0001 AL D 4.9
0590 11/02/89 0001 AL D 5.36
0710 03/06/89 0001 AL U 4.89
0733 09/17/87 0001 AL 0 6.95
0733 09/22/88 0001 AL 0 6.5
0733 02/28/89 0001 AL 0 5.1
0733 08/03/89 0001 AL 0 5.2
0733 11/02/89 0001 AL D 6.15
0736 02/28/89 0001 AL D 5.0
0736 08/03/89 0001 AL 0 4.6
0736 11/02/89 0001 AL 0 6.45
0737 09/17/87 0001 AL C 7.30
0737 09/22/88 0001 AL C 7.2
0737 03/04/89 0001 AL C 7.3
0737 08/07/89 0001 AL C 6.22
0740 09/24/87 0001 AL 0 6.25
0740 02/28/89 0001 AL 0 4.10
0742 03/03/89 0001 AL C 5.7
0744 03/05/89 0001 AL U 2.39
0744 08/03/89 0001 AL U 1.41
0744 11/02/89 0001 AL U 1.06
0745 09/17/87 0001 AL U 4.50
0745 09/22/88 0001 AL U 4.1
0745 03/05/89 0001 AL U 4.18
0745 08/03/89 0001 AL U 3.47
0745 11/02/89 0001 AL U 4.88
0746 09/17/87 0001 AL U 6.60
0746 09/22/88 0001 AL U 6.5
0746 03/05/89 0001 AL U 7.1
0746 08/03/89 0001 AL U 5.83
0746 11/02/89 0001 AL U 6.48

SULFATE 0581 03/07/89 0001 AL 0 IG/L 2940.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOU RELATIONSHIP CODE:
U - UPGRADIENT
D - OMM GRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Atluvilt water quality by parimeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COMP EEL. MEASURE PVI VALUE UNCERTAINTY

SULFATE 0585 03/01/89 0001 AL 0 MG/L 3950.
0586 03101/89 0001 AL 0 3940.
0588 03/06/89 0001 AL U 179.
0589 03/01/89 0001 AL 0 3510.
0589 08/03/89 0001 AL 0 3660.
0590 09/22/88 0001 AL D 3420.
0590 03/01/89 0001 AL D 3420.
0590 08/03/89 0001 AL D 3310.
0590 11/02/89 0001 AL D 3140.
0710 03/06/89 0001 AL U 2T77.
0733 09/17/87 0001 AL 0 3310.
0733 09/22/68 0001 AL 0 3130.
0733 02/28/89 0001 AL 0 3240.
0733 08/03/89 0001 AL D 3170.
0733 11/02/89 0001 AL 0 3230.
0736 02/28/89 0001 AL D 3850.
0736 08/03/89 0001 AL 0 3720.
0736 11/02/89 0001 AL D 3960.
0737 09/17/87 0001 AL C 4130.
0737 09/22/88 0001 AL C 3880.
OT37 03/04/89 0001 AL C 3920.
0737 08/07/89 0001 AL C 4060.
0740 09/24/87 0001 AL D 3930.
0740 02/28/89 0001 AL 0 2520.
0742 03/03/89 0001 AL C 3880.
0744 03105/89 0001 AL U 1020.
0744 08/03/89 0001 AL U 611.
0744 11/02/89 0001 AL U 385.
0745 09/17/87 0001 AL U 2140.
0745' 09/22/88 0001 AL U 2210.
0745 03/05/89 0001 AL U 1990.
0745 08/03/89 0001 AL U 1760.
0745 11/02/89 0001 AL U 2460.
0746 09/17/87 0001 AL U 3450.
0746 09/22/88 0001 AL U 3550.
0746 03/05/89 0001 AL U 3620.
0746 08/03/89 0001 AL U 3690.
0746 11/02/89 0001 AL U 3620.

FORIMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIMIT

(



Table Alluvial water quality by parameter
SITE: GRJOl GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOM UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

TEMPERATURE 0581 03/07/89 0001 AL 0 C " DEGREE 14.
0585 03/01/89 0001 AL 0 10.0
0586 03/01/89 0001 AL D 9.5
0588 03/06/89 0001 AL U 7.5
0589 03/01/89 0001 AL 0 11.5
0589 08/03/89 0001 AL D 17.5
0590 09/22/88 0001 AL 0 17.0
0590 03/01/89 0001 AL D 9.0
0590 08/03/89 0001 AL 0 16.5
0590 11/02/89 0001 AL D 16.0
0710 03/06/89 0001 AL U 11.0
0733 09/17/87 0001 AL 0 17.0
0733 09/22/88 0001 AL D 21.0
0733 02/28/89 0001 AL 0 14.5
0733 08/03/89 0001 AL D 17.5
0733 11/02/89 0001 AL D 16.0
0736 02/28/89 0001 AL D 12.0
0736 08/03/89 0001 AL 0 22.5
0736 11/02/89 0001 AL 0 20.0
0737 09/17/87 0001 AL C 15.5
0737 09/22/88 0001 AL C 16.5
0737 03/04/89 0001 AL C 15.0
0737 08/07/89 0001 AL C 16.5
0740 09/24/87 0001 AL D 17.0
0740 02/28/89 0001 AL D 11.0
0742 03/03/89 0001 AL C 14.
0744 03/05/89 0001 AL U 10.
0744 08/03/89 0001 AL U 20.5
0744 11/02/89 0001 AL U 20.0
0745 09/17/87 0001 AL U 14.0
0745 09/22/88 0001 AL U 14.
0745 03/05/89 0001 AL U 13.
0745 08/03/89 0001 AL U 14.0
0745 11/02/89 0001 AL U 15.0
0746 09/17/87 0001 AL U 15.0
0746 09/22/88 0001 AL U 14.
0746 03/05/89 0001 AL U 15.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - ON-SITE
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

-i.



Table Alluvial mater quality by perimeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOM UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE 10 COMP REL. MEASURE PVl VALUE UNCERTAINTY

TEMPERATURE 0716 08/03/89 0001 AL U C - DEGREE 16.0

071.6 11/02/89 0001 AL U 14.0

TNALLIUN 0581 03/07/89 0001 AL 0 MG/L 0.1
0585 03/01/89 0001 AL 0 • 0.1
0586 03/01/89 0001 AL D0 0.1

0588 03/06/89 0001 AL U 0.1
0589 03/01/89 0001 AL D • 0.1
0589 08/03/89 0001 AL D 4 0.01
0590 03/01/89 0001 AL 0 4< 0.1
0590 08/03/89 0001 AL D • 0.01
0590 11/02/89 0001 AL D • 0.01
0710 03/06/89 0001 AL U 4 0.1
0733 02/28/89 0001 AL 0 • 0.1
0733 08/03/89 0001 AL 0 4 0.01
0733 11/02/89 0001 AL 0 • 0.01
0736 02/28/89 0001 AL 0 4 0.1
0736 08/03/89 0001 AL 0 4 0.01
0736 11102/89 0001 AL D • 0.01
0737 03/04/89 0001 AL C • 0.1
0737 08/07/89 0001 AL C • 0.01
0740 02/28/89 0001 AL 0 D 0.1
0742 03/03/89 0001 AL C 0.1
0744 03/05/89 0001 AL U • 0.1
0744 08/03/89 0001 AL U • 0.01
0741 11/02/89 0001 AL U < 0.01
0745 03/05/89 0001 AL U • 0.1
0745 08/03/89 0001 AL U 0.01
0745 11/02/89 0001 AL U • 0.01
0746 03/05/89 0001 AL U 4 0.1
0746 08/03/89 0001 AL U 4 0.01
0746 11/02/89 0001 AL U 4 0.01

THORIUM-230 0581 03/07/89 0001 AL 0 PCI/L 0.2 0.2
0585 03/01/89 0001 AL 0 0.2 0.3
0586 03/01/89 0001 AL 0 0.8 0.3
0588 03/06/89 0001 AL U 0.2 0.2

FORNATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - ON-SITE
0 - DOW GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI)- I - LESS THAN DETECTION LIMIT

,-c
- j4
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Table Alluvial water quality by parameter
SITE: GRJOI fRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOV UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

TM•OIUM-230 0589 03/01/89 0001 AL 0 PCI/L 0.4 0.2
0589 08/03/89 0001 AL 0 0.3 0.8
0590 09/22/88 0001 AL 0 0.6 0.5
0590 03/01/89 0001 AL D 0.3 0.2
0590 08/03/89 0001 AL D 0.1 0.4
0590 11/02/89 0001 AL D 0.3 0.4
0710 03/06/89 0001 AL U 0.3 0.2
0733 09/17/87 0001 AL D 0.0 0.6
0733 09/22/88 0001 AL D 0.1 0.3
0733 02/28/89 0001 AL D 0.6 0.3
0733 08/03/89 0001 AL D 0.0 0.3
0733 11/02/89 0001 AL D 0.0 0.3
0736 02/28/89 0001 AL D 0.3 0.2
0736 08/03/89 0001 AL D 0.3 0.5
0736 11/02/89 0001 AL 0 0.0 0.3
0737 09/17/87 0001 AL C 0.1 0.7
0737 09/22/88 0001 AL C 0.1 0.3
0737 03/04/89 0001 AL C 0.3 0.2
0737 08/07/89 0001 AL C 0.0 0.6
0740 09/24/87 0001 AL D 1.2 1.0
0740 02/28/89 0001 AL D 1.1 0.5
0742 03/03/89 0001 AL C 0.4 0.3
0744 03/05/89 0001 AL U 0.5 0.2
0744 08/03/89 0001 AL U 0.2 0.8
0744 11/02/89 0001 AL U 0.0 0.3
0745 09/17/87 0001 AL U 0.0 0.7
0745 09/22/88 0001 AL U 0.0 0.3
0745 03/05/89 0001 AL U 0.1 0.2
0745 08/03/89 0001 AL U 0.0 0.5
0745 11/02/89 0001 AL U 0.1 0.4
0746 09/17/87 0001 AL U 0.2 0.8
0746 09/22/88 0001 AL U 0.2 0.4
0746 03/05/89 0001 AL U 0.4 0.4
0746 08/03/89 0001 AL U 0.6 0.9
0746 11/02/89 0001 AL U 0.0 0.3

TIN 0581 03/07/89 0001 AL 0 MG/L 0.03

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
D DOW GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Atluvial voter qaulity bV permeter
SITE: UJI01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAUPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

TIN 0585 03/01/89 0001 AL 0 NGAL 0.03
0586 03/01/89 0001 AL D 4 0.03
0588 03/06/89 0001 AL U 4 0.03
0589 03/01/89 0001 AL D 0.03
0589 08/03/89 0001 AL 0 0.029
0590 03/01/89 0001 AL 0 0.03
0590 08/03/89 0001 AL 0 0.020
0590 11/02/89 0001 AL 0 0.117
0710 03/06/89 0001 AL U 0.032/

/ ,, , ..... /,/ 0733 02/28/89 0001 AL 0 0.03
'S ,• 0733 08/03/89 0001 AL 0 0.024

0733 1/02/89 0001 AL 0 0.`16 -

-i A 0736 02/28/89 0001 AL D 0.03
1t•, i : 0736 08/03/89 0001 AL D 0.020 -

.06.- 0736 11/02/89 0001 AL 0 0.120
0737 03/04/89 0001 AL C 4 0.03

.qf % 0737 08/07/89 0001 AL C 0.030
0740 02/28/89 0001 AL .0 0.03

0 0 0742 03103/89 0001 AL C • 0.03
0744 03/05/89 0001 AL U 4 0.03
0744 08/03/89 0001 AL U 0.005 -

0744 11/02/89 0001 AL U 0.013
0745 03/05/89 0001 AL U 4 0.03
0745 08/03/89 0001 AL U 0.010
0745 11/02/89 0001 AL U 0.052
0746 03/05/89 0001 AL U 0.03
0746 08/03/89 0001 AL U 0.029
0746 11/02/89 0001 AL U I 0.108

TOTAL DISSOLVED SOLIDS 0581 03/07/89 0001 AL 0 NG/L 5380.
0585 03/01/89 0001 AL 0 6890.
0586 03/01/89 0001 AL 0 6820.
0588 03/06/89 0001 AL U 844.
0589 03/01/89 0001 AL 0 6680.
0589 08/03/89 0001 AL 0 7090.
0590 09/22/88 0001 AL 0 6690.
0590 03/01/89 0001 AL 0 6780.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP WCOE:
o - DONM GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

(



(
Table Alluvilt water quality by parumeter
SITE: GRJ01 GRAND JUNCTION
09/17/87 To 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FOR1M FLOI UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

TOTAL DISSOLVED SOLIDS 0590 08/03189 0001 AL D MG/L 6180.

0590 11/02/89 0001 AL 0 5770.
0710 03/06/89 0001 AL U 5260.
0733 09/17/87 0001 AL D 7790.
0733 09/22/88 0001 AL 0 7100.
0733 02/28/89 0001 AL D ?100.
0733 08/03/89 0001 AL 0 6730.
0733 11/02/89 0001 AL 0 6970.
0736 02/28/89 0001 AL D 7740.
0736 08/03/89 0001 AL 0 7120.
0736 11/02/89 0001 AL 0 7580.
0737 09/17/87 0001 AL C 8670.
0737 09/22/88 0001 AL C 6050.
0737 03/04/89 0001 AL C 7940.

0737 08/07/89 0001 AL C 8250.
0740 09/24/87 0001 AL 0 7850.
0740 02/28/89 0001 AL 0 5390.

0742 03/03/89 0001 AL C 7300.
0744 03/05/89 0001 AL U 2270.

0744 08/03/89 0001 AL U 1420.
0744 11/02/89 0001 AL U 1050.
0745 09/17/87 0001 AL U 4920.
0745 09/22/88 0001 AL U 4480.
0745 03/05/89 0001 AL U 4170.
0745 08/03/89 0001 AL U 3790.
0745 11/02/89 0001 AL U 4710.
0746 09/17/87 0001 AL U 7010.
0746 09/22/88 0001 AL U 6680.

0746 03/05/89 0001 AL U 6720.
0746 08/03/89 0001 AL U 6820.
0746 11/02/89 0001 AL U 6890.

TOTAL ORGANIC CARBON 0581
0585
0586
0588
0589

03/07/89
03/01/89
03/01/89
03/06/89
03/01/89

0001
0001
0001
0001
0001

AL
AL
AL
AL
AL

0
D
D
U
a

MG/L 18.
28.
34.

(1.
21.

-______________ A L L L1..i _________ I ______________ I
FOR•ATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
D - DM GRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parameter
SITE: GJ301 GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

TOTAL ORGANIC CARSON 0589 08/03/89 0001 AL D NG/L 116.
0590 09/22/88 0001 AL 0 159.
0590 03/01/89 0001 AL 0 11.
0590 08/03/89 0001 AL 0 95.
0590 11/02/89 0001 AL D 130.
0710 03/06/89 0001 AL U 10.
0733 09/17/87 0001 AL D 180.
0733 09/22/68 0001 AL D 193.
0733 02/28/89 0001 AL D 9.0
0733 08/03/89 0001 AL D 141.
0733 11/02/89 0001 AL 0 110.
0736 02/28/89 0001 AL 0 9.0
0736 08/03/89 0001 AL 0 142.
0736 11/02/89 0001 AL 0 87.
0737 09/17/87 0001 AL C 1"4.6
0737 09/22/88 0001 AL C 142.
0737 03/04/89 0001 AL C 10.
0737 08/07/89 0001 AL C 115.
071.0 09/24/87 0001 AL D 150.2
0740 02/28/89 0001 AL 0 10.
0742 03/03/89 0001 AL C 9.0
0744 03/05/89 0001 AL U 2.
0744 08/03/89 0001 AL U 62.
07,4 11/02/89 0001 AL U 52.
0745 09/17/87 0001 AL U 150.2
0745 09/22/88 0001 AL U 156.
0745 031/05/89 0001 AL U 5.
0745 08/03/89 0001 AL U 91.
0745 11/02/89 0001 AL U 110.
0746 09/17/87 0001 AL U 130.4
0746 09/22/88 0001 AL U 138.
0746 03/05/69 0001 AL U 9.0
0746 08/03/89 0001 AL U 111.
0746 11/02/89 0001 AL U 100.

URANIUM 0581 03/07/89 0001 AL 0 MG/L 0.043
0585 03/01/89 0001 AL 0 0.29

I
FORMATION OF~ COMPLETION CODE:
AL - ALLUVIUIR

FLOW RELATIONSHIP CODE:
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

(



Table Alluvial water quality by permeter
SITE: GRJ01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID CORP EEL. MEASURE PVI VALUE UNCERTAINTY

URANIUM 0586 03/01/89 0001 AL D MG/L ' 0.29
0588 03/06/89 0001 AL U 0.003
0589 03/01/89 0001 AL 0 0.18
0589 08/03/89 0001 AL D 0.071
0590 09/22/88 0001 AL D • 0.229 -

0590 03/01/89 0001 AL D ' 0.19 -

0590 08/03/89 0001 AL D 0.112 -

0590 11/02/89 0001 AL 0 0.125 -

0710 03/06/89 0001 AL U 0.027
0733 09/17/87 0001 AL 0 0.0678 -

0733 09/22/88 0001 AL 0 0.0711 -

0733 02/28/89 0001 AL D 0.08
0733 08/03/89 0001 AL D 0.050 -

0733 11/02/89 0001 AL D 0.0003
0736 02/28/89 0001 AL D 0.129
0736 08/03/89 0001 AL 0 0.083
0736 11/02/89 0001 AL D 0.095
0737 09/17/87 0001 AL C 0.0529
0737 09/22/88 0001 AL C 0.0684
0737 03/04/89 0001 AL C 0.06
0737 08/07/89 0001 AL C 0.059
0740 09/24/87 0001 AL 0 0.213
0740 02/28/89 0001 AL 0 0.12
0742 03/03/89 0001 AL C 0.093
0744 03/05/89 0001 AL U 0.021
0744 08/03/89 0001 AL U 0.010
07"4 11/02/89 0001 AL U 0.0087
0745 09/17/87 0001 AL U 0.0427
0745 09/22/88 0001 AL U 0.0397
0745 03/05/89 0001 AL U 0.045
0745 08/03/89 0001 AL U 0.034
0745 11/02/89 0001 AL U 0.035
0746 09/17/87 0001 AL U 0.05"4
0746 09/22/88 0001 AL U 0.0512
0746 03/0t/89 0001 AL U 0.059
0746 08/03/89 0001 AL U 0.058
0746 11/02/89 0001 AL U 0.057

VANADIUM 0581 03/07/89 0001 AL 0 MG/L 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 DOWN GRADIENT
U UPGRADIENT
C - CROSS GRADIENT
0 ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

~~1



Table Altuvilt water quality by parmeter
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORNIFLOU UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID CORPlREt. MEASURE PVI VALUE UNCERTAINTY

VANADIUM ,0585 03/01/99 0001 AL 0 M/Ol 0.11V D0586 03/01/89 0001 AL 0D 0.140-
0588 03/06/89 0001 AL U 4 0.01
0589 03/01/89 0001 AL 0 4 0.01
0589 08/03/89 0001 AL 1 4 0.01
0590 09/22/88 0001 AL 0 0.07
0590 03/01/89 0001 AL 0 4 0.01
0590 08/03/89 0001 AL D 4 0.01
0590 11102/89 0001 AL D 4 0.01
0710 03/06/89 0001 AL U 0.01

*I 0733 09/171/87 0001 AL D 0.09
S--./. . 0733 09/22/88 0001 AL D 0.07

0733 02/28/89 0001 AL 0 0.01
0733 08/03/69 0001 AL 0 • 0.01
0733 11/02/89 0001 AL D • 0.010736 02/28/89 0001 AL 0 4 0.01

,0736 08/03189 0001 AL 0 0.04
0736 11/02/89 0001 AL D 0.01

j0737 09/171/87 0001 AL C 0.13
0737 09/22/88 0001 AL C 0.08
0737 03/04/89 0001 AL C 0.01
0737 08/071/89 0001 AL C 0.01

i0740 09/241/87 0001 AL D 0.15
0740 02/28/89 0001 AL 0 4 0.01
0742 03/03/89 0001 AL C • 0.01
0744 03/05/89 0001 AL U 4 0.01
0744 08/03/69 0001 AL U A 0.01-
0744 11/02/89 0001 AL U • 0.01
0745 09/17/87 0001 AL U 0.07
0745 09/22/88 0001 AL U 0.06
0745 03/05/89 0001 AL U 0.01
0745 08/03/89 0001 AL U • 0.01
0745 11102189 0001 AL U 4 0.01
0746 09/171/87 0001 AL U 0.09
0746 09/22/88 0001 AL U 0.07
0746 03/05/89 0001 AL U • 0.01
0746 06/03/89 0001 AL U 4 0.01
0746 111/02/89 0001 1AL IU 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): ' - LESS THAN DETECTION LIMIT

(



( (
Table Alluvial water quality by parameter
SITE: GJ101 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORN FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME 10 LOG DATE 10 COMP REL. MEASURE PVI VALUE UNCERTAI|NT

ZINC 0581 03/07/89 0001 AL 0 MG/L 0.016
0585 03/01/89 0001 AL 0 0.005
0586 03/01/89 0001 AL 0 4 0.005
0588 03/06/89 0001 AL U 0.005
0589 03/01/89 0001 AL 0 0.019
0589 08/03/89 0001 AL 0 0.006
0590 09/22/88 0001 AL D 0.027
0590 03/01/89 0001 AL D 0.006
0590 08/03/89 0001 AL 0 0.009
0590 11/02/89 0001 AL D • 0.005
0710 03/06/89 0001 AL U 4 0.005
0733 09/17/87 0001 AL D 0.005
0733 09/22/88 0001 AL D 0.014
0733 02/28/89 0001 AL 0 0.005
0733 08/03/89 0001 AL D • 0.005
0733 11/02/89 0001 AL 0 4 0.005
0736 02/28/89 0001 AL D 0.005
0736 08/03/89 0001 AL 0 0.005
0736 11/02/89 0001 AL D 0.005
0737 09/17/87 0001 AL C 4 0.005
0737 09/22/88 0001 AL C 0.015
0737 03/04/89 0001 AL C 4 0.005
0737 08/07/89 0001 AL C c 0.005
0740 09/24/87 0001 AL D 4 0.005
0740 02/28/89 0001 AL D 4 0.005
0742 03/03/89 0001 AL C < O.005
0744 03/05/89 0001 AL U 0.005
0744 08/03/89 0001 AL U • 0.005
0744 11/02/89 0001 AL U • 0.005
0745 09/17/87 0001 AL U 0.362
0745 09/22/88 0001 AL U 0.021
0745 03/05/89 0001 AL U < 0.005
0745 08/03/89 0001 AL U < 0.005
0745 11/02/89 0001 AL U 4 0.005
0746 09/17/87 0001 AL U 4 0.00s
0746 09/22/88 0001 AL U 0.017
0746 03/05/89 0001 AL U 0.005

FORMATION OF COMPLETION CODE:
AL - ALLUVIUN

FLOW RELATIONSHIP CODE:
0 - ON-SITE
0 - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): • - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parmter
SITE: rtJR01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER AME ID0 LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

ZINC 0746 08/03/89 0001 AL U MG/L < 0.005

0746 11/02/89 0001 AL U 0.005

FORMATION OF COPLETION CODE: FLOW RELATIONSHIP CODE:

PARAMETER VALUE INDICATOR (PVI): * LESS THAN DETECTION LIMIT DATA FILE NAME: J:\DART\GRJ01OG1ol001S.DAT

\r
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be appropriate when the number of detected compounds Is qu s small relative
to the number of compounds analyzed for as might occ.r in detection
monitoring.

PURPOSE

The test of proportions determines whether the proportion of compounds[ 
UR 

Pon

detected In the compliance well data differs significantly from the proportion
of compounds detected in the background well data. If there Is a significant
difference, this is statistically significant evidence of contamination.

PROCEDURE

- The procedure uses the normal distribution approximation to the binomial
distribution. This assumes that the sample size Is reasonably large. Gener-
ally, if the proportion of detected values is denoted by P. and the sample
size is n, then the normal approximation is adequate, provided that nP and
n(1-P) both are greater than or equal to 5.

Step 1. Determine X, the number of background well samples in which the
compound was detected. Let n be the total number of background well sam;es
analyzed. Compute the proportion of detects:

Pu a x/n.

Step 2. Determine Y, the number of compliance well samples in which the
compound was detected. Let N be the total number of compliance well samples
analyzed. Compute the proportion of detects:

Pd -Y/"

Step 3. Compute the standard error of the difference In proportions:

So - ([(x+y)/(nm)[1L - (x~y)/(rnm)][1/n + 1/2,11/2

and form the statistic:

Z a (P " Pd)/SO

Step 4. Compare the absolute value of Z to the 97.5th percentile from
the standard normal distribution, 1.96. If the absolute value of Z exceeds
1.96, this provides statistically significant evidence at the 5% significance
level that the proportion of compliance well samples where the compound was
detected exceeds the proportion of background well samples where the compound
was detected. This would be Interpreted as evidence of con%amination. (The
two-sided test is used to provide Information about differences In either
direction.)

Table 8-2 contains data on cadmium concentrations measured in background
well and compliance wells at a facility. In the table, 5B0O1 Is used for
below detection limit.

8-4



JE JACOBS ENGINEERING

DATE_ _______ SUBJECT

By !-C-HoKD.______

Avý.ý4-&. Ls-.

Lx.k

t~J~J-Q

SHEET NO

JOB NO.

Alt Aflw.,col-VJ.t

",q.'
4+/.-t 71.

LL F r C Wý

IA- x -

f( 4-- + ~ ~ A& 7 +j-- f 3t

e.q - o.c 3
3 ý '/-t-0. [a a3

;

:

z (A l..7 •l -1 -- .;L

FORM 91-005-I (4/11S



J-" JACOBS ENGINEERING
DATE SUBJECT

By . CHKD.

SHEET NO.

JOB NO. Ji/4I2 ,/- -

0~ - 4~-e-4-~~ , ~ ~ c~-~ ~

a; ~ {4~~ V7. ~ -1-4-i.

~

O'ý 4-- * 9 C.
~ 4L4L&.4~L ~.-h~-4-

LL~rJk~a, utl(4 -
~~' ~-rc- .5 o's = I~4 -a~ se-,

0. 13"7 .

0.111 V1

'ý- L ( Y. + .0 /Cv\. + v,) ý ý I -C x +,rý A r--ý v-,) ý I Xx + Yvk 3ý
1/-L

14

2.~ ý, C A.~C /
0. fl4

= 0. -12% /

Z L jc~ ~ J2 Ar~dL24-P ~ W. o,

FORM 91-005-1 (4/81)



J- JACOBS ENGINEERING

DATE SUBJECT

By CHKD...ifL JýLj

C_ krar,,,, UL.v--

(Af .o-.,,.,- W,.t3  .

?a.-.b ,,+, 4 • =,2

SHEET NO

JOB NO.

?P.g.a.* ,4 ,-,.-•-L (.

5 D = ýEO(- f rý/( A 4 1)3 [

z. __

- ~j~IOILIL7S K

- I -I-t " t -" ---- IL

-_ 0c. 114

- c L- A ,/'.,,4

0.1-1) o.114 = 0. 19-3

-Z I.*ci r

FORM gl-Oo5-1 (4/81)



J E J M• ý -J D .° rl ' All r-K I V l7
DATE SUBJECT

By 43.CK.•o.fJo 0qo
SHEET NO. "5

JOB NO.

T~ý -- v u4 udL*&*f t Z di .(o-O4/ : O.7

4+= A& b- Z. ( I oo- 0

• "; "0 .I .Li "

+ 4) Sbd/(Lt

2-i C. o

A " PAY . I-r, I

S 1 'Y~~c~j

I

c O.o,- yo. - -. 4

FOpm 91-005.1 (481



J JACOBS ENGINEERING

DATE $UBJECT
SHEET NO

JOB NO.

u-f-• Al (.s *.0-*-~ tM 0; tS

D~týý ,1 *

Aa .4

-&A"4
= 0.446

(1 -V 'o, _

-. 0.1 1 tr

-- -- C l o ct-.2 % .t-12

FORM 91-005-1 41011



JEI JACOBS ENGINEERING
DATE SUBJECT

BY CHKD.

SHEET NO. (Z I
JOB NO.

((W =- .C.-,y ,o o. 3-3
."- L4&. . 5"

Lr, TA•* L,-L••

so ,,=---A 
A

L

2- (= .
* C 0 .333~ - O.1~/.~-7 '4
- 0w3S3-

s,-wx- t- el Q +-s -a.-"-C4c

FORM 91-005-1 (41011



, AJACOBS ENGINEERING

DATE SUBJECT

By to CKD.

•, ,,,,..._IV•.i-- -LO. 5

, -S

SHEET NO

JOB NO.

2. w~ ' - rb L,- . ,
0. 3-6

SP -- I (-,< + -,) I(,.+ )ý [ I - C f, + I'k+ P--) 3 ý
'A.

c- O.-S?3

Sr~-wZ ct r.~
%-j~J.

FOAM 91-005-1 (41611



1JE JACOBS ENGINEERING

DATE SUBJECT

By " CHKD. -

SHEETO.

JOB NO.

,,. . .-•.04,

, ,. LLt- l

•'-•.=0 .z 1 4

~[C~4~Y&+wYiSI L

CC .+I +'2c t (

.0

4-

2.
1=m

C 0.01

fz7lA (.ci
ý6,,=,

5-fr4 a4-rL

/ 9-4~uL d ~ .r~
~

FORM 91-005-1 (41811



JACOBS ENGINEERING

DATE SUBJECT

BY .CHKD._

SHEET NO.

JOB NO._

O' f" f4 , (.

CL olv

.fo 4

A W- f:kr t-., b -t s

AV AC'

I <
:13. 3
,Wt f
4

• 1

•i

: I

(.-. ! [• , 'A "

AM

FOAM 91-OO5- S4/811



GIcIOUDUATER CUALITY STATISTICS BY PARAN4ETER-UPGRADIENT ALLUVIAL WELLS
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

T T 1

PARAMETER NAME UNITS COEFF. I % OF
OF I NON

0 OF SwMP MINIMUM MAXI- M [ MEDIAN I MEAN

STANDARD
DEVIATION

STATISTICAL RANGE
98M CONFIDENCE INTERVAL

MINIMUM MAXIUM M
DISTRIBUTIION

TYPE
FOOT
NOTEVARIATIONIDETECTS

1 4 __________________ I

ALKALINITY ICLCAO

15 ] 2o.50001 554.00001 439.00001 411.4333 142.1499

; . ...... ,eta

0.3455 0.0 315.1248 507.7419 NORMAL

I I

ALUMINUM

15

A lNONIUM

Is

ANTiIMONI

11

ARSENIC

15

BARIUM

MG/L.

0.0500 NA NA NA 73.3 O.OS00 0.3000 NMONPARAJETRIC 2

MG/L

0.1000i NA NA NA 4 6.7 0.0500 1.7000 NONPARANETRIC 2

MG/L

O.O015J NA NA NA 72.7 0.0015 0.0090 NONPARA1METRIC 2

MG/L

0.00501 NA NA NA 66.7 0.0050 0.0160 NONPARAMETRIC 2

MG/L

0.0500 NA NA NA 86.7 0.0500 0.0500 NON1PARAMETRIC 2

MG/L

0.0050 NA NA NA 100.0 0.0025 0.0050 NONPARAUETRIC 2

MG/L

0.1000 NA NA NA 33.3 NA NA UNKNOWN i

MG/L J

O.000S NA NA NA 53.3 0.0005 0.0130 NONPARAIETRIt.

MG/L

.27.0000 360.0733 141.7940 0.3938 0.0 264.0059 456.1407 NORMAL

15

BERYLLIUM

11

BROOIDE

3

CADMIUM

15

CALCIUM

15

CHLORIDE MG/L I

0.0 363.0479 651.4854 NORMAL
15 i 149.00001 70.00oo0j 570.00o0o 507.2667 212.8646 0.41961

Statistical maxian is the 99 percent one sided confidence interval, a a 0.01
1) A miniau of 4 sawples ast be available for the statistical analysis.
2) The norparatetric distribution was used because the nondetected values comprise more than 15% of the SaWlies.

(



( (
GROUNDUATER QUALITY STATISTICS IY PARAMETER-UPGRADIENT ALLUVIAL WELLS

SITE: GRJO1 GRAND JUNCTION

09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAMETER WANE * UNITS I COEFF. 2 OF STATISTICAL RANGE
STANDARD OF NON 982 CONFIDENCE INTERVAL DISTRIBUTION FOOT

8 Of SAMP MINIMUMA MAXIMU.M IM1ED IAN MEAN DEVIATION VARIATION DETECTS MINIMU MAX I~ HU TYPE NOTE

CHROMIUM MG/L

15-- 0.00501 0.15001 0.0050 NA NA NA 86.7 0.0050 0.0050 NONPARANETRIC 2

COBAL! Mo/L I

11 0.02501 0.02501 0.02501 NA NA NA 100.0 0.0250 0.0250 NONPARANETRIC 2

COPPER MG/L I

15 0.01001 0.02001 0.01001 NA NA NA 80.0 0.0100 0.0200 NO0NPARAMETRIC 2

CYANIDE M/

11 0.00501 0.00501 0.00501 NA NA NA 100.0 0.0050 0.0050 NONPARAM4ETRIC 2

15 1 0.40001 1.60001 0.76001 0.9007 0.3800 0.4220 0.0 0.6U32 1.1582 NORMAL

15 1 0.0000i 58.00001 19.00001 NA NA NA 13.3 2.0000 41.0000 N)NPARANETRIC 9

GROSS BETA PCI/L I

15 1 0.00001 110.00001 32.00001 NA NA NA 6.7 12.0000 ".0000 NONPARANETRIC 9

IRON MG/L

15 1 0.01001 1.56001 0.12001 0.1274 4.9406 NA 13.3 0.0432 0.3759 LOGNORMAL 7.8

LEAD MG/L

11 0.00501 0.01001 0.0050 NA NA NA 90.9 0.0050 0.0050 NONPARAMETRIC 2

MAGNESIUSM MG/L

is15 39.50001 525.00001 289.00001 296.1733 165.3434 0.5583 0.0 184.1509 408.1958 NORMAL

Statistical maxifi. is the 99 percent one sided confidence interval, a U 0.01

2) The no•rarmaetric distribution was used because the nondetected values comprise more than 152 of the samples.

7) The lognormal distribution was used because the data failed the normal distribution test.
8) The mean is geometric. The standard deviation is the value to divide or multiply with the geometric mean.

9) The norparmetic distribution was used because the data failed the norml distribution test and includes values 10.



GROUNDWATE QUALIIY STATISTICS BY
SITE: GRJO0 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAMITERIUPGRAOIENT ALLUVIAL WELLS

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIv I•ION FOOT

8 Of SAMpI MINIMLM i MAXIMUM I MEDIAN I MEAN DEVIATION VARIATION DETECTS MINIMUM UAXI NUN TYPE NOTE

MANGANESE MGI

15 0. 2800 1.9300 .300 1.1680 0.4292 0.3675 0.0 0.877 1.4568 NORMA

MECRANICAL SIEVE TEST 3/8 INCH It PASSING

11 3690.00001 3600.0000 3690.00001 NA NA NA 0.0 NA MA UNKNOWN I

MERCURY MG/L

11 1 0.00011 0.00011 0.001 NA NA MA, 100.0 0.0001 0.0001 NONPARANEIRIC 2

11 0.00501 0.1500 0.0300 NA NA NA 18.2 0.0050 0.1500 NONPARAMEIRIC 2

15 _L 0.02001 0.12001 0.0200 NA NA NA 86.? 0.0200 0.0200 NONPARAMETRIC 2

15 0.50001 29.00001 0.5000) NA NA NA 66.7 0.5000 3.5000 NONPARAMETRC 2

POTASSILUM MG/L

Is15 1.90001 19.00001 6.5000j 7.9753 3.6348 0.4558 0.0 5.5`127 10.4379 NounA

RADILN-226 PCI/LI.

ISI5 0.00001 0.2000 0.00001 NA MA NA 46.7 0.0000 0.1000 NONPARAIEETRIC 2

RADILOI-228 PCI/L

15 0.00001 1.2000 0.00 NA NA NA 13.3 0.1000 1.0000 NONPARAMETRIC 9

SELENIUMI MG/i.

15 0.00251 0.19101 0.0300 NA NA NA 26. 0025 0.0600 NO0NPARAIETRIC 2

* Statistical meaiumm in the 99 percent one sided confidence Interval, a w 0.01
I) A minium. of 4 samples must be available for the statistical analysis.
2) the nnparmetric distribution was used because the nondetected values comprise more than 15% of the samples.
9) the nonporametic distribution was used because the date failed the normal distribution test and includes values SO.

(



/ (
GIOUNDWATER QUALITY STATISTICS BY PARAMETER-UPGRADIEENT ALLUVIAL WELLS
SITE: GRJOI GRAND JUNCTION

(
o09/17/8 To 11/02/8
REPORT DATE: 04/24./90

PARMETER NA"E UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NONI 96, CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF LAMP 14111KM MAXIMU I MEDIAN MEAN DEVIATION VARIATION DETECTS MINIIMN MAXIWI MU TYPE NOTE

SILICA - S102 MG/L

3 1 17.00001 17.00001 17.0000 NA NA NA 0.0 NA MA UNKNGM I

SILVER IMG/L

11 1 0.0050 0.0100 0.00501 NA NA NA .9 0.0050 0.0050 NONPARAMETRIC 2

S ILin IMG/ I

1 14. D.000 910.ooo0 573.00.oooo 58.4667 272.9403 0.1694 0.0 396.S458 766.3875 NORMAL

SPECIFIC CONDUCTANCE I MHO/CN

15 S.0000 5500.0000 2950.000012630.6667 1746.8123 0.6640 0.0 11.1..71 3814.1562 NIORMAL

IS1 1.01.001 7.1000 4.5000 4.29S3 2.0643 0.A80 0.0 2.8968 S.6939 NORMAL
SULFATE. IG/L

Ss15 179.00001 3690.00001 2210.00001 2230.3333 124.0.794.3 0.5563 0.0 1389.6780 3070.988 NORMAL

TE..PERAILIRE C - DEGREE

15 7.50001 20.5000 14.00001 14.2Z000 3.3048 0.2327 0.0 11.9610 `16..4390 NORMAL

THALLIUM MG/I

11 0.00501 0.00 0.0050- NA NA NA 100.0 0.0050 0.0500 -ONPARAMETRIC 2

TNOM°IL-30 PCI/L I

15 0.0000 0.6000 0.2000 NA NA NA 26.7 0.0000 0.4000 -NNPARANETRIC 2

TiN MG/I

-11 0.0025I 0.10801 0.0025 NA NA NA 54.5 0.002S 0.0S20 NONPAXAMETRIC 2

TOTAL DISSOLVED SOLIDS MG/I

Ss15 81.4.0000 17010.0000 1.4710.00001 1.168.9333 2207.14031 0.49391 0.0 2973.5651 5964.3015 1 NORMAL

* Statistical manuim is the 99 percent one sided confidence intervaL. a a 0.01
1) A minimum of 4. samples must be available for the statistical analysis.
2) The rwrparametric distribution was used because the nondetected values comprise more than IS% of the samples.



GIRONOWATER QUALITY STATISTICS BY PARAMETER-UPGRADIENT ALLUVIAL WELLS

SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON M CONFIDENCE INTERVAL DISTRIBUTION FOOT

901 SAt MINIPMM AXIIIJMM MDIAN1 MEAN. DEVIATION VARIATION DETECTS MINIMM $AXIm 0 TYPtE NOTE

TOTAL ORGANIC CARBON MG/L

15 1 0.50001 156.00001 91.00001 75.1400 55.3794 0.7769 6.7 35.5871 M1.6929 NIOUW.

URAMIIM MG/L

15 1 0.00151 .0.05901 0.03971 0. 0364 0.0192 0.5273 6.7' 0.0234 0.0494 NOmAL

VANADIU M MG/L I

15 1 0.00501 0.0900o 0.00501 NA NA NA 73.3 0.0050 0.0700 NONPAMETRIC 2

ZINC o. 5 0.3620 0.0025I NA NA NA 80.0 0.0025 0.0170 NNPARMETRIC 2

Is 1ttsia 0a~.0025h1 9 ecn nesddcnfdneItevl 0.0121 N d

*Statistical msxian is the 99 percent one aided confidence Interval, a a 0.01
2) the nonprametric distribution was used because the noncetected values caprlie more then 15% of the saples.

INPUJT DATA FILENAME: C:WDART\GRIJOIGUQOOO15.DAT

(
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GROUNDUATE QUALITY STATISTICS BY PARAMETER- -DOW.NGRADIENT ALLUVIAL WELLS

SITE: GRJOl GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAM4ETER NAME UNITS COEFF. % OF STATISTICAL RANGE

STANDARD OF NOR 98% CONFIDENCE INTERVAL DISTRIBUTION FOOT

11 OF SAMP IM IN I WM MAX IMUM MEDIAN I MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMUM * TYPE NOTE

ALKALINITY MG/I CAC03I

isB 411.00001 651.00001 548.5000 542.9444 76.2978 0.11.05 0.0 496.7807 589.1082 NORMAL

ALUMINUM MG/L

18 1 0.0500 0.20 0.0Y500 NA NA NA 66.7 0.0500 0.3000 NOMPARAMETRIC 2

AMMONIUM MG/L

18 1 0.05001 300.00001 1.7000 NA NA NA 38.9 0.0500 50.0000 NOSIPARAMETRIC 2

ANTIMONY MG/L

14 1 0.00151 0.01701 0.0052 NA NA NA 50.0 0.0015 0.0160 NOMPARAMETRIC 2

18 0.00501 0.05001 0.0100 NA NA NA 38.9 0.0050 0.0150 NOSIPARANETRIC 2

18 0.0200T 0.0500 0.0500 NA NA NA 88.9 0.0500 0.0500 NONPARAMETRIC 2

BERYLLIUM MG/L

14 0.00251 0.00501 0.0037 NA NA NA 100.0 0.0025 0.0050 MNOSPARA14ETRIC 2

BROMIDE MG/I

3 0.1000 1.2000 1.0000 NA NA NA 0.0 NA NA UNKNOWN 1

CADMIUM MG/L

18 0.00051 0.02501 0.0010 NA NA NA 44.4 0.0005 0.0140 NOSIPARAMETRIC 2

CALCIUM MG/L

18 1 370.00001 560.00001 488.5000 481.7778 58.3454 0.1211 0.0 446.4760 517.0795 NORMAL

CHLORIDE MG/I

18 1 700.00001 1200.00001 935.00001 951.7222 160.7789 0.1689 0.0 854.4433 1049.0011 NORMAL

*Statistical maximum is the 99 percent one sided confidence interval, a z 0.01
1) A minimuma of 4 samples must be available for the statistical analysis.
Z*) The rionparaunetric distribution was used because the nnrvletected values coumprise more than 15% of the samples.

4,
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GROUNDUATE QUALITY STATISTICS BY PARAMETER--DOWNGRADIENT ALLUVIAL WELLS

SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIBUTION FOOT

" OF SAMP MINIMUM MAXIMUM MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMUM TYPE NOTE

CHROMIUM MG/ I

i8 0.0050 0.1400 0.0050 NA NA NA 88.9 0.0050 0.0050 NONPARAMETRIC 2

COBALT MG/I

14 0.0250 0.0250 0.0250 NA NA NA 100.0 0.0250 0.0250 NONPARAMETRIC 2

COPPER MG/I

1s 0.01"0 0.0700 0.0100 NA NA NA 72.2 0.0100 0.0300 NONPARA1oETRIC 2

CYANIDE MG/I

14 1 0.00501 0.00501 0.0050 NA NA NA 100.0 0.0050 0.0050 NONPARAMETRIC 2

18 0.4000 3. 7000 0.6800 0.7071 1.8520 NA 0.0 0.4823 1.0366 LOGNORMAL 7.8

GROSS ALPHA PCI/L

18 0.000 223.00001 110.0000 NA NA NA 5.6 49.0000 140.0000 NONPARAMETRIC 9

GROSS BETA PCI/L

1s 21.0000 176.0000 79.5000 85.1111 47.4191 0.5571 0.0 56.4203 113.8020 NORMAL

IRON MG/L

18 1 0.01501 16.0000 0.2500 NA NA NA 22.2 0.0150 5.7000 NONPARAMETRIC 2

LEAD MG/L

14 00501 0.02001 0.0050 NA NA NA 71.4 0.0050 0.0200 NONPARAMETRIC 2

MAGNESIUM MG/I

18 10.000 46ý2.0000ý 386.50001 385.2778 45.5603 0.1183 0.0 357.7116 412.8439 NORMAL

*Statistical maxlimum is the 99 percent one sided confidence interval, a u0.01
2) The nonparametric distribution was used because the nondetected values comprise more than 15% of the samples.
7) The lognormal distribution was used because the data failed the normal distribution test.
8) The mean Is geometric. The standard deviation is the value to divide or imultiply with the geometric mean.
9) The nonparametic distribution was used becatise the data failed the normal distribution test and includes values s0.

C,



GROUNDUATE QUALITY STATISTICS BY PARAMETER--DO'NGRADIENT ALLUVIAL WELLS

SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

r r T

PARAMETER NAME COEFF. % OF STATISTICAL RANGE
NOW i98 CONFIDENCE INTERVALSTANDARD DISTRIBUTION

TYPE
FOOT
NOTE], OF sAMPI MINIMUM MAXIMUM I MEDIAN I MEAN DEVIATION IVARIATION IDETECTS MINIMUM MAXIMUM

I I

MANGANESE

18

MERCURY

14

MOLYBDENUM

14

NICKEL

18

NITRATE

18

I
MGIL

1.5900Y 1.9839 0.8992 0.4532 0.0 1.4398 2.5279 NORMAL
ýMG/L

0.0001 NA NA HA . 100.0 0.0001 0.0001 NOMPARANETRIC 2

MG/L

0.04001 0.0625 0.0619 0.9907 7.1 0.0186 0.1064 NORMAL

MG/L

0.0200 NA NA NA 55.6 0.0200 0.0500 NONPARAMETRIC 2

MGIL

0.5000 NA NA NA 61.1 0.5000 2.2000 NONPARANETRIC 2

MG/L

15.9000 25.9233 22.0474 0.8505 0.0 12.5836 39.2631 NORMAL

PCI/IL

0.0000 NA NA NA 61.1 0.0000 0.1000 NOMPARAIIETRIC 2

PCI/LL

0.6000 NA NA NA 16.7 0.2000 2.0000 NONPARAMETRIC 2

MG/LL

0.0255 NA NA NA 38.9 0.0025 0.1270 NONPARAMETRIC 2

MG/L

20.0000 NA NA NA 0.0 NA NA UNKNOIN I

POTASSIUM

1s

18
RADI UM-226

18

RADIUM-228

18

SELENIUM

18

SILICA - S102

3

SILVER MG/L L

NA 78.6 0.0050 0.0100 NONPARAMETRIC 214 I 0.00501 0.01001 o.ooso5 NA NA
J_ _ _ 1_ _ _ 1 _ _ 1 _ _ _ _ _ _ 1 _ 1_

Statistical maximum is the 99 percent one sided confidence interval, a x 0.01
1) A minimum of 4 samples must be available for the statistical analysis.
2) The nonparametrir distribution was used because the nondetected values ccoprise more than 15% of the samples.

(



(
GROUNDUATE QUALITY STATISTICS BY PARAMETER--DO'NGRADIENT ALLUVIAL WELLS
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04124/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 982 tONFIDENCE INTERVAL DISTRIBUTION FOOT

9 OF SAMIP IMINIMUM IMAXIMUM I MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAX IMUM * TYPE NOTE

SODIuM U MG/ I

Is1 728.0000 1327.0000 1130.0000 1094.5556 154.4391 0.1411 0.0 1001.1125 1187.9986 NORMAL

SPECIFIC CONDUCTANCE IJ4o/c CM

18 I 10.0000 7500.0000 3800.00001 3936.1111 2012.9847 0.5114 0.0 2718.1593 5154.0630 NORMAL

STRONTIUM MG/L

is 1 4.1000 6.9500 5.1500 5.3650 0.5413 0.1568 0.0 4.8560 5.8740 NORMAL

SULFATE MG/L

18 2520.0000 3960.0000 3420.0000 3467.2222 385.8650 0.1113 0.0 3233.7555 3700.6890 NORMAL
TEMPERATURE C " DEGREEI

18 9.00001 22.50001 16.25001 15.3056 4.0079 0.2619 0.0 12.8806 17.7305 NORMALTHAL" IL04 MGL
14 1 0.0050 0.0500 0.0275 NA NA NA 100.0 0.0050 0.0500 NONPARAMETRIC 2

THORIUM-230 PCI/LI

18 T 0.0000 1.2000 0.3000 NA NA NA 22.2 0.0000 0.6000 NONPARA14ETRIC 2

TIN MG/I

14 0.00251 0.12001 0.0265 NA NA NA 28.6 0.0025 0.1160 HONPARAMETRIc 2

TOTAL DISSOLVED SOLIDS MG/I

18 15390.00001 7850.00001 6930.00001 6903.8889 653.0214 0.0946 0.0 6508.7798 7298.9980 NORM4AL

TOTAL ORGANIC CARBON MG/I

187 9.0000 193.0000 102.5000 91.9556 66.4230 0.7223 0.0 51.7665 132.1446 NORMAL

URANIUM MG/I

18 0015 0.2900 0.1160 0.1332 0.0819 0.6146 5.6 0.0837 0.1827 NORMAL

-8 T 0-00 1

* Statistical maximum is the 99 percent one sided confidence interval, a a 0.01
2) The nonparametric distribution was used because the nondetected values comprise more than 15% of the saimples.



GROUNDWATE QUALITY STATISTICS BY PARAMETER--DOUNGRADIENT ALLUVIAL WELLS

SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04124190

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF SAMP MINIMUM MAXIMUM MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMMUM TYPE NOTE

VANADIUM MG/L

18 0.0050 0.1500 0.0050 NA NA NA 61.1 0.0050 0.0900 NONPARANETRIC 2

ZINC MG/L

18 0.0025 0.0270 0.0025 NA NA NA 66.7 0.0025 0.0090 NONPARAMETRIC 2

Statistical maximum is the 99 percent one sided confidence Interval, a - 0.01
2) The nonparametric distribution was used because the nondetected values comprise more than 15% of the sawptes.

INPUT DATA FILENAME: C:\DART\GRJOl\G10016.DAT
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Alluvial water quality statistics for down, cross, and 14,gradient wells (40LAoI.40t, acQ
09/22/87 t-ý 11/2!89
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
- STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF SAMP IMINIMUM M4AX IMUM IMEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAX IMUM * TYPE NOTE

ALKALINITY MG/I CACo3

3a 2.00 6 1.0,000

38 2050 5.00 178.0000 479.5132 119.501.1 0.24.92 0.0 1.32.3854 526.6410 NORMAL

ALUMINUM MG/L I

38 0.0500 0.72001 0.050 NA NA NA 68.4 0.0500 0.1000 NOMPARAMETRIC 2

AMMONIUM MG/L

38 0.05001 300.00001 0.30Y00 NA NA NA 44.7 0.0500 1.7000 NONIPARAMIETRIC 2

ANT IMONY MG/L

28 0.0015 7 0.01710 0.0015 NA NA NA 60.7 0.0015 0.0120 NONPARAMETRIC 2

38 1 0.00501 0.05001 0.0075 1 NA NA NA 50.0 0.0050 0.0120 NO "NPAR Til 2

3a 0.0200 0.0500 0.0500 NA NA NA 86.8 0.0500 0.0500 NONPARANETRIC 2

BERYLLIUM MG/I

28 0.0025 0.0050 0.0037 NA NA NA 100.0 0.0025 0.0050 NONPARANETRIC 2

BROMIDE MG/I

6 0.0500 1.2000 0.1500 NA NA NA 16.7 0.0500 1.2000 NONPARANETRIC 2,6

CADMIUM MG/I

38 0.0005 0.0390 0.0008 NA NA NA 50.0 0.0005 0.0100 NOINPARANETRIC 2

CALCIUM MG/L

38 1 93.10001 570.00001 164.5000 1438.5816 116.5657 0.2658 0.0 392.6127 484.5505 NORMAL

* Statistical maximm is the 99 percent one sided confidence interval, a = 0.01
2) The nonparametric distribution was used because the nondetected values corprise more than 15% of the saimples.
6) The stat. range is the 96.9K confidence interval due to a sample size of 6. The maximum is the 98.5% one sided confidence int.



Alluvial water quality statistics for down, cross, and uqporadient wells
09/22/87 to 11/2/89
SITE: GRJ01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIBJTION FOOT

0 OF SAMP MINIMUM MAXIMUM MEDIAN MEAN DEVIATION VARIATION DETECTS MINIM" MAXIMUM * TYPE NOTE

CHLORIDE MG/L

38 ¶ 49.0000 13U00.00001 830.00001 79.7368 303.24.59 0.3792 0.0 680.1.57' 919.3250 NORMAL

CHROMIUM MG/L

38 1 0.0050 1 0.16001 0.00501 NA NA NA 86.8 0.0050 0.0050 NONPARANETRIC 2

COBALT MG/L

28 1 0.02501 0.02501 0.0250O NA NA NA 100.0 0.0250 0.0250 NONWPARANETRIC 2

COPPER MýG /L

30 0.0100 0.0700 0000 NA MA NA 73.7 0.0100 0.0100 NOWPARAIIETRIC 2

28 0.00501 0.00501 0.005 NA HA NA 100.0 0.0050 0.0050 NONPARAMETRIC 2

38 0.4000 1 3.70001 0.70001 0.9289 0.6987 0.7521 0.0 0.6534 1.2045 NOMKAL

GROSS ALPHA PCI/L

38 1 0.00001 223.00001 45.0000 NA NA NA 10.5 19.0000 100.0000 LONPARANETRIC 9

GROSS BETA PCI/L

38 0.0000 176.0000 56.0000 NA NA NA 2.6 36.0000 77.0000 NONPARAMETRIC 9

IRON MG/L

38 0.01001 16.00001 0.1550P NA MA NA 18.1. 0.1`100 0.5700 NONPARAN4ETRIC 2

LEAD 
MG/I 

N7 .
28 1 0.00501 000 0.0050 NA NA N 786 0.0050 0.0050 NONPARAMETRIC 2

io- I °-t I

Statistical maxinun is the 99 percent one sided confidence Interval, a a 0.01
2) The nonparametric distribution was used because the nondetected values comp~rise more than 15% of the saxples.
9) the noriparametic distribution was used because the data failed the normal distribution test and includes values 10.

( ý' --I, 3 -- 3



(
Alluvial water quality statistics for down, cross, and upgradient wells
09/22/87 to 11/2/89
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS

0 OF SAMPI MINIMUM I MAXIM UMj MEDIAN I MEAN
STANDARD

DEVIATION

COEFF.
OF

VAR IAT ION

% OF
NON

DETECTS

STATISTICAL RANGE
985 CONFIDENCE INTERVAL

MINIMUM MAXIMUM *
DISTRIBUTION FOOT

TYPE NOTE

MAGNESIUM I MG/L

38 I 39.50001 565.00001 386.!
MANGANESE MG/L

38 I 0.21001 4.1&001 1
MECHANICAL SIEVE TEST 3/8 INCH I P

1 i 3690.00001 3690.000 3690.(

MERCURY MG/L

28

MOLYBOENUM

28

NICKEL

317.3836 420.8059 NORMAL

1.3536 1.9685 NORMAL

NA NA UNKNCIN 1

0.0001 0.0001 NONPARAMETRIC 2

0.0343 0.0874 • -

0.0200 0.0200 NONPARAMETRIC 2

0.5000 0.5000 NONPARA14ETRIC 2

9.0787 16.1573 LOGNORNAL 7,8

0.0000 0.1000 NONPARAMEIRIC 2

0.3000 1.0000 NONPARANETRIC 9

38

NITRATE

38

POTASSIUM

38

RADILM-226

38

RADIUII-228

38 1 0.00001 2.30001
m I | |

* statistical maximum is the 99 percent one sided confidence Interval, a a 0.01
1) A minimu of 4 samples must be available for the statistical analysis.
2) The nonperametric distribution was used because the nondetected values comprise more than 15% of the samples.
7) The lognormal distribution was used because the data failed the normal distribution test.
8) The mean is geometric. The standard deviation Is the value to divide or multiply with the geometric mean.
9) The nonparametic distribution was used because the data failed the normal distribution test and includes values s0. -3



Alluvial water quality statistics for down, cross, and upgredlent wells

09/22/87 to 11/2/89
SITE: GRJOl GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE

STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIBUTION FOOT

0 OF SAM4P ININIMUM MAXIMUM MEDIAN I MEAN DEVIATION VARIATION DETECTS NIMimi MAXIMUM* TYPE NOTE

SELENIUM MG/I

38 0.0025 0.1990 0.0260 NA NA NA 34.2 0.0025 0.0570 NONA)I 2

SILICA - SIOZ MG/L

6 1 17.0000 1 000 17.0000 18.1667 1.8348 0.1010 0.0 15.6460 20.6873 NORMAL

SILVER M/Lt

28 0.0050 0.0100 0.005 NA NA NA 8S.7 0.0050 0.0050 NONPARAMETRIC 2

SODILUM MG/L

38 `14.0000 11400.0000 951.50001 906.6842 337.8274 0.3726 0.0 77.4585 1039.909 NORMAL

38 75.-; 0000 7500.0000 365.0000 3660.2632 2072.2539 0.5661 0.0 2843.0485 4477.478 N0ORML

38 1.0400 7.3000 5.1500 5.1242 1.6303 0.3182 0.0 4.4813 5.7672 NORMAL

SULFATE MG/I

38 179ý .0000 4130.0000 3420.00001 3045.6579 1060.5553 0.3482 0.0 2627.4170 3463.898 NORMAL

TEMPERATURE C -DEGREE

38 1 7.50001 22.5000 `15.00001 14.8947 3.4586 0.2322 0.0 13.5308 16.2587 NORMAL

THALLIUM MG/L

28 0.0050 0.0500 0.0275 NA NA NA 100.0 0.0050 0.0500 NONPARAMETRIC 2

THORIUI-230 
PCI/I -

38 0.0000 =1.2000 0.20001 NA NA WA 23.7 0.1000 0.3000 NONPARAMETRIC 2

TIN MG/I

28 1 0.0025 F 0.1200q 0.01Y65 NA NA NA 42.9 0.0025 0.0300 N0ONPARAMIETRIC J2

II

M ,5%w CS MOXIu is the 9v percent one sided confidence interval, a a 0.01
2) The nonparamtric distribution was used because the nondetected values comprise more than 15% of the samptes.
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( (
A(luviat water quality statistics for dowt, cross, and upgradlent wells
09/22/87 to 11/2/89
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCF INTERVAL DISTRIBUTION FOOT

0 OF SAMP MINIPMUM I AXIWM I MEDIAN Y MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMUM TYPE NOTE

TOTAL DISSOLVED SOLIDS MG/L

38 1 844.00001 8670.00001 6800.00001 6092.4737 1992.1555 0.3270 0.0 5306.84.67 6878.1007 NORMAL

TOTAL ORGANIC CARBON 'MG/L

38 0.50001 193.00001 97. 5000Y 84.2568 62.4133 0.7405 2.6 59.6735 108.9001 NORM4AL

URANIUv , MG/L

38 0.0015 0.2900 0.0615 0.0863 0.0733 0.8488 5.3 0.0574 0.1152 NORMAL

VANADIUM MLG/L

358 0.0050 1 0.1500 0.)50 NA NA NA 65.8 0.0050 0.0600 NONPARA14ETRIC 2

ZINC MG/L

38 1 0.00251 0.36201 0.00251 NA NA NA 173.7 0.0025 0.00251NONPARAMETRICI 2

* Statistical mximum is the 99 percent one sided confidence interval, a a 0.01
2) The nonperametric distribution uas used because the nondetected values comprise

INPUT DATA FILENAME: J:\OART\GRJOI\GUWQO020.DAT

more than 15Z of the samples.



TABLE 1. PERCENTILES OF THE xt DISTRIBUTION WITH
v DEGREES OF FREEDOM, x2,p

0

2 2.773
3 4.108
4 5.385

5 6.626
6 UJ41

7 9.037
8 1422
9 11.39

]0 12.55
11 13.70
12 14.85
13 15.98
34 17.12

is 11.15
16 19.37
17 20.49
18 * 21.60
19 3Z72

20 23.83
21 24.93
22 2&04
23 27.14
24 28.24

25 29.34
26 30.43
27 31.3
231 32.62
29 33.71
30 34.80
do 45.42
30 1433
60 "M3
70 77.13

o 381LI3
90 96.45

100 109.1

0.c0 0-910 01•s 0.9110 0.991 0.99

2.706
4.65
61351

3.141 5$24
.99l 7.Xi7

7.815 . 9.3411
7.779 0.488
9.#136 1.07

I1a. 12.59
12.02 14.07
13.34 15.51
14.68 16.92
31.99 18.31

17.23 19.61
I3is 21.03
19.31 32.34
21-0 W.A.S
32.L3 25.00
2.3.,4 am.30
24.77 27.29
23.99 23.3
27.20 30.14
21.41 31.41
29.62 32.67
30.31 33.92
32.01 33.17
33.20 34X42

34.31 37.A1
35.34 33.89
36.74 40.11
37.92 41-34
39.09 425

40.26 43.77
31.80 53.76
63.17 67.10
74.40 75.03

35.33 IPU5
Kill IOtj

107A 1313.3
113.5 124-3

11.14
12133
14.43
16.01
17.13

19.02
20.48
21.92
23.34
24.74
24.12

27.49

30.19
31.3

34.17
33.48

34.•71
38.04
39.34
40.65
41 .92

43.19
44."4
41.72

39.34
71.42

106A
1138.
INA.

4.635

11.34
13.23
13.09
14.11
13.41

23.21
24.72

27.99
23.34

32.00
33.41
34.81

34.19

3747
38.93
4019
41.64

4164

49.59
SO."
63.69
24.15

112.3

135.81

7.179 10.83
10.60 13.82
12.84 16.27
14.86 18.47

1.75 30.32
1335 32.46
2048 24.3
21.96 2412
23.39 27.3811
23.19 29.19
2&4.7 31.26
23.30 332.91
29M8 3443
31.32 34.12
32.30 37.70
34.27 39.
35.72 40.79
37.14 4L.31
38-8 43.82
40.00 45J2
41.40 46.1A
42.10 41.27
44.11 49.73
45.6 51.13
&6.93 52.62
4111P 54.05
49.44 55.41
30.99 S1.3
52.34 51.30
53.67 19.70
64.77 73.40
79.49 36.66
91-.9 " l9.6

104.2 112.3
114.3 124.8
122.3 137.2
140.2 149.4

I

SOURCE: Johnson, Norman L. an F. C. Leone. 1977. Statistics and Experimental
Design In EngtneerUn and the Physical Sciences. Vol. I. Second Edition. John
Wiley and Sons, New York.
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TABLE 2. 95th PERCENTILES OF THE F-DISTRIBUTION WITH
v, AND vs DEGREES OF FREEDOM, Fv ,O.91

~ZL ~ 174-

&--- I pf 6 \3 A

Loý% - k~ 0 I'.Ifl.

zllý- I 1 3 41 9 6 1 9 9 IS a2 33 111 30 30 a a In a

3

38

33
is
34

311

4.

230
w

11.64

?Itl

S.IG

1.14

1.w44,$9&1.4

41.32

,Li

4.67
4.61

4.-4
4.14

4..1

41.31

4.01

4.43

4.32
Lis
-Li

4LU
4LIB

'Log

2.921
3.34I

199- 319.16 MID
.940 19.19 19.23

J."9 941 9.19
1.14 4.71 .4,)
4.74 LI 4 12 i

2.73 1.49 J.2

2.81 J.41 3.33
3.74 3.J4 J.1,

U., J." M.I3.29 1.29 9.0
3.63 3.2 9.84
2.84 2.29 1..r33.3 3.13 3.911

3.09 3.10 3.3T
1.61 3.37 3.64

2.42" 9.33 '3."
3.4, 3..01 9t.

1.19 2." &.76
3.37 2.73 L74
Lis4 2.92 13.I

1.23 &934 2.13

3.0 3.IN 2.41
1." 3.11 L3IT

IK0.3 W, 1134.11 ULOM.ll Oti s Oti 1.9lI

9. 1. ?4 3 .& ,Al
1.2301 a .0 G.AG

.lJ L120 &LU LUs

4.36 L29 SL21 4.8

3.97 IV8 2.79 3.73
1.40 1.37 Me 3.1
9.11 3.17 2-0 UJS

9.22 9.n 3.14 9.61
J.9 2.0 3.01 29

2.11 3.31 2.71 2I.

2.84 TV7 2.73 3.04
L.as L.74 3.64 12.8
2.31 ..79 2o.6 2.13

I.T? I." I."1 LS,

2.77 2.as 2.3 3.2

2.14 2.61 2t4• 2.,11

2.73 2,.+ 1.91 24
2.3 2.37 3.49 12.4
2.d4 LS1 2.ao 2.4@

2..64 2.413 2,.44 .

3.6, 2.33 2.4 Lit4

2.417 2.41 2.3 2.3

&a3 243 2.36 2.29
2.8 3.49 Las9 2.2

2.3? L22 3.67 2.10l
2.29 2.3?U 2. LUs3.37 2.6 .IT Lis
Lit,• I s Leol LOG I!I

33411j 346.9 243.9 jag
sos8 17 104 19.41)

4.40 3.4 .9 La

4.7T 4.74 1011 LU
ALoS U11 4.a 3.016

2.9 M.e 3.11 &Z
Lis 3.54 9.0 Le

1.01 1"1. 1."Y IN!
3.3 I2.39 &.79 .12

Z. 2.71 US 2.62
sl L : 1.LT t+ 1.J0L•3 I .34 2L13 .is

3.46 U.1 3.34 3290
LGO 3.0 2.42 2331.0 3.91 2.36 2.332.34 3.461 2.34 .2
2.4 2.264 2.3 1.2I

137 232 2J 2.1
1.34 2 .3 23 2.3t
23I2 2.37 32 2.1

, L.34 L.34 3.0
L2.7 2.32 2.3s Los" &W l 113 tleL.21 2 .9 1.13 L .3L4

LI II= LI.I I ."2Lo 2,19 LO2 1.84

1.96 1.90 1.3 1.71
I.1 $.Al 3.73 OATI

19.4o3.34

LU

4.96
3.37
2.34

3.63

1JAI
L24

1.7,

2.14
I.3

3.31

I.n

2.39

13..
ti0

.IVeI.11
6.97
'.96

1.94

0.71

LIT

20.189.45
164sLOGl
LIT
4L.I•
3.84
3.41
2.13

3.74

IJ&e.63
I.S3
2.41

2.31

3.26

3.t
INm

2.93
1.141

1.91
'.91I.,I
I.1

3.79
1.79
1.66
1.33

2911.139.34
L3.6

3.71
LI.

1.33
9.33
L.70
2.I4

231.12.2I
I.39

1.161
.i0

LodI

1.911

I..

IJT1.44
1.-6

213.1I9.47

1.84
9.72

4340
1.77

3. 4

Ils

3.64

1.11

2.v4

1.37

1.29
2.11

2.3I2.0t
2.63
3.8l
3.84
1.14

a.-d

1.17

0.64
I.II

1.719
3.69

253.3
M441
6.37

.1.0

4,432.74

21.79

3.62

Is*I
.149

L.t3L2.2

2.83
I."3

1.0

1.I7l
I.N?
1.73
2.32

I.43
I.',
6.84

I.12
I.-I
3.79

3.11/

6.41

l.32

331.) ,94 3
19.49 1391w13.31 .

1.34 1.4.

&4.0 43-
3.76 1.6

.L27 3.2:
3.97 2.9:
2.13 2.1'

3.43 &.#
2.34 2.3w2.23 31.2L.1S 2.1

2.11 1.6"2.0 2.0

L.11 I.$.
1.97 3.9
1.93 I.I.

1.17 1.'9
3 . I.I

1.79 1.7

1.77 3.7
1.73 1.6
3.72 3.6
1.71 1.6
3.79 1.61." 1 I.4
3.34 I.3
3.36 I.3

1.3$ 1.3
6.2I 3.0

NOTE: vj: Degrees of freedom for numerator
v2 : Degrees of freedom for denominator

SOURCE: Johnson, Norman L. and F. C. Leone. 1977. Statisttcs and Exzpermental
DeasinnEngi..neeringadthe PhysucalSciences. Vol. 1. Second Edition. John
Wiley and Sons, New York.
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ONE UAY AOv

SA•=LE GROUP

VARIABLE MEAN SiZE VARIANCE

8568
6710
B744
6745
M876
M585

M733
M736
M7io
M737
M742

5. 000E-03

1.I167E-02

3.333E-G2
1.467EE-01
2.40DE-0I
1.400E-01
5.0DOE-02

3.000E-02
3.333E-02
4.SOOE-02
7.0D0E-02
8.00GE-02
3.0DDE-02

I M
I
3
3
3
1

2
3
3
3

2

M
S.833E-05
2.333E-04
3.333E-05

M
M

2.OOOE-04
3. OOE-04
i.333E-04
1.825E-03

M
2. GOOE-04

M
TOTAL 6.O08E-02 27

OF

77

MS F

8.099E-52
6.167E-03
8.715E-02

6.730E-03
A.10SE-gi

(D G.Doac
-i1\o~ ~~iL4~ ~ ~44~*-~ Ct L~ 4) ~

~-~-- A +TAL4~~&4~ ~( 2.5r:¾~~4
CHi SO DO P

BARTLETT'S TEST OF
EQUAL VARIANCES 8.11 7 0.3236

COCH;AN'S Q 0.5558
LARGEST VAR I SMALLEST VAR 54.75

COMFONENT OF VARiANCE FOP BETWEEN GROUPS 7.919E-13
EFFECTIVE CELL S:ZE 2.0

-W'~- V~4~3 4
,w~-A- ~

A~-

.-.

CASES INCLUDED 28 MISSiNG CASES 42
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GEOCHEMICAL ATTENUATION OF CONTAMINATE"&S BY SOIL: ATTENUATION
CAPACITIES OF THE GEOLOGIC MATERIALS BENEATH THE PROPOSED DISPOSAL
CELL AT THE CHENEY, GRAND JUNCTION, SITE.

CALCULATION NUMBER: GRJ03-07-90-13-06 (01)-00.

A. Purpose

The purpose of this calculation is to develop quantitatively the
capacities for attenuation of the hazardous constituents in the
tailings pore water by the geologic materials beneath the Grand
Junction tailings disposal cell at the proposed Cheney site.

The attenuation capacities thus determined will be incorporated in
the bverall design data base for the tailings disposal cell, and
will be used in particular to develop Igroundwater protection
strategy at the Cheney site.

B. Overview of Method

The attenuation capacities were determined using data from column
and batch tests performyd following the general procedures
described in Attachment Agof this calculation. Several composite
samples for the Quaternary alluvium and the Mancos shale were
tested. The composite samples were prepared using the available
dri.l cuttings, and grab samples from the freshly opened pits at
tV Cheney site. The composite samples are described in Attachment
B. Additionally, samples of a peat from a bog near grand Junction
and supplied by local vendor were also tested, in the event a
geochemical barrier with peat were needed for contaminant
attenuation. Two types of samples containing the peat were tested:
one containing 100 percent peat and the other composed of 10
percent peat mixed with one of the alluvium composite samples
(sample 179-4).

The composite samples of alluvium and Nancos shale were
characterized for the physical and chemical parameters that control
attenuation capacities. These parameters include grain size
distribution, acid neutralization potential, soil pH, cation
exchange capacities, and content of various reactive minerals and
chemical constituents. The physical and chemical parameters on the
composite samples are provided in Attachment C.V

Two test fluids were used during the tests. The groundwater from
the monitor well 589 at the Grand Junction processing site spiked
with known amounts of arsenic, cadmium, molybdenum, lead and
selenium were used for t4e batch tests, and also for the initial
column tests. The compcgition of this groundwater after spiking
is shown•'Attachment D-1. The test fluid used for the subsequent
tests was a composite water sample prepared by mixing the water
samples collected using lysimeters installed at the bottom of the
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tailings but within the unsaturated zone of the Grand Junction
tailings pile. The concentrations of the hazardous constituents
arsenic, beryllium, cadmium, cobalt, chromium, nickel, selenium,
uranium, vanadi Em and zinc in this test fluid were elevated by
spiking with knywn amounts of soluble salts of these constituents.
Attachment D-2 shows the composition of this test fluid.

In order to estimate reproducibility of the column, tests,
triplicate columns were tested for several of the composit/ sample.
The reproducibility data are provided in Attachment D-3.

A complete chemical analysis was conducted on each of the leachates
from the batch and the column tests. For the column tests, each
effluent pore volume was separately analyzed. The chemical analysis
was performed using the EPA approved analytical methods by the Core
Laboratories, an EPA Contract Laboratory Participant, under a
subcontractors agreement to the Jacobs Engineering Group.

C. Assumptions

1. The composite samples used for *the tests represent the
Quaternary alluvium and the Mancos Shale beneath the disposal site
at Cheney. This is a reasonable assumption given the fact that a)
the composites were prepared thoroughly mixing all available drill
cuttings from a large number of wells that are geographically well
distributed at the site and b) in case of the composites from the
experimental pits, these composites were prepared mixing several
randomly collected subsamples; however, these latter composites do
not reflect the special variability unlike the drill-cuttings
composites.

I2. The simulated test fluids represent the' chemistry of the
tailings pore water expected to present at the bottom of the
stabilized tailings pile.

This is a reasonable assumption for both of the test fluids used
because of the following reasons. The chemistry of the groundwater
from the well 589 is generally similar to that of the tailings pore
water. The composite test solution prepared by mixing water
samples from the lysimeters installed in the tailings should
closely represent the chemistry of the tailings pore water. The
first test fluid (groundwater from well 589) was not spiked with
all of the hazardous constituents present in the tailings. This
fact however, does not affect the chemical behavior of the test

Jluid.
30 The flow rates used in the column tests is applicable to the

flow rate of the tailings leachate through the subsurface materials
at the Cheney site.

The flow rate used in the column tests were more rapid than the
expected flow rate of tailings leachate in the alluvium and the
Mancos Shale underlying the proposed disposal cell. This fact
however, indicates that the hazardous constituents are likely to



be attenuated more effectively than in the laboratory tests due to
longer residence time of the pore fluid in the alluvium and the
Mancos Shale at the Cheney site. C(-V i's 4 4~vQ6,.;. 4 sjJ-'70 )

/D. Material Properties

The physical and chemical properties of the composite saZples/sed

in the batch and column tests are presented in Attachment C.

/Z. Data Sources

All data used in calculations of the attenuation capacities are
presented in the text and Attachments D. Additional supporting data
are presented in Attachments A, Be C and E.

F. Calculation

Assume that the concentration of a hazardous constituent OX" in
test fluid is Amg/l, and the concentration of "X" in the leachate
from the batch or column test is h mg/l. The percent of "X"
attenuated is calculated as follows:

Percent OX" attenuated - x 100.
A /

For example, the concentration of As in test solution is 2.3 mg/i
and thpt in the batch leachate of the Mancos Shale composite is
0.007 mg/i (Table 1). Percent As attenuated is calculated as
follows: / 2.3 - 0.007

Percent As attenuated - ------------ x 100 - 99.7.

2.3

The concentration of the hazardous constituents in the test fluid
and the percent attenuatioX of these constituents for the batch
test is ven in Table l./

Table 2'shows the concentrations of the hazardous constituents in/
the first effluent pore volumes for the column tests and Table 3w'
shows the corresponding percent attenuation data for arsenic,
cadmium, molybdenum, nickel, selenium, uranium and zinc. Because
of the very slow flow rate through the shale samples, column test
data are vailable only for the alluvium samples.

G. Conclusions and Recommendations

The test solution for the batch tests was spiked with only four
hazardous constituents: arsenic, cadmium, selenium and molybdenum.
The data show that arsenic and cadmium were almost completely
attenuated by the alluvium and the Mancos Shale. Both selenium and
molybdenum are partially attenuated by the Mancos Shale. The
alluvium also partially attenuated selenium, but shows no
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measurable attenuation for molybdenum.

Chemical fnalysis of the first effluent pore volumes through the
columns of the alluvium samples are shown in Table 2. The data
show that all hazardous constituents that were detected in the
tailings pore water (Attachment D-4) are below or close to their
detection limits in the first effluent pore volumes except arsenic,
cadmium, molybdenum, nickel, selenium, uranium, zinc, strontium,
fluoride and nitrate; small amounts of strontium and fluoride were
released by the test materials except the two samples containing
peat which partially attenuated fluoride; all materials released
nitrate.

The concentrations of strontium, fluoride and nitrate in the
groundwater of the Mancos Shale and the Dakota Sandstone
(Attachment E) at the Cheney disposal site are below or close to/
those in the first effluent pore volumes (Table 2). This implies
that strontium, fluoride and nitrate leached naturally by meteoric
water from the geologic materials above the groundwater at the
Cheney disposal site do not significantly elevate their
concentrations in the groundwater.

Table 3 shows that all column test materials attenuated arsenic and
cadmium below their EPA MCLs; attenuated more than 85 percent of
uranium, vanadium and zinc, and attenuated variable but significant
amounts of molybdenum, selenium and nickel. It should be noted that
the concentrations of all of these hazardous constituents in the
test fluid were higher than those in the tailings pore water
(Attachment D-4). If the tailings pore water concentrations were
used in the column tests, it is likely that the concentrations of
these constituents in the effluent solutions of the first pore
volumes would be close to or below the EPA groundwater standards.

In summary, the batch and column test data demonstrate that the
alluvium and the Mancos Shale underlying the proposed disposal site
will attenuate the hazardous constituents present in the tailings
pore water; and it is likely that the concentrations of the
hazardous constituents in the tailings leachate would be reduced
to below the EPA standards due to attenuation bythe alluvium.

Results

the results are presented in tables I, 2 and 3. See the last
paragraph above for conclusions.

References

All included in the attachments.
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TABLES AND ATTACHMES

Tables

Table Description

2" Test fluid compos ition~nd hazardous constituents
attenuation data from batch tests.

2/ Chemical analysis of the first effluent pore volumes in
column tests

3 Percent hazardous constituents attenuated from the first
effluent pore volumes in column tests.

Attachment Description

A• Batch and column test procedures./
B Description of the composite samples used in the batch

and column tests.

C Physical and chemical propenies of the composite
samples.

D-l/ Composition of the spiked groundwater from well 589.

D-2 (Hazardous constituents detected in the pore water
of the Grand Junction tailings.

D-3 Compositions of the test fluids prepared by mixing water
samples from the lysimeters installed in the tailings
pile, and spiking with known concentrations of hazardous
constituents.

D-4 ( Reproducibility of column tests: Chemical analyses of
the first effluent pore volumes of the triplicate
columns of individual test materials.

Groundwater quality of the Mancos Shale and the Dakota
Sandstone.
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/Results of the batch tests, cheney disposal site, Grand Junction,
Colorado

Concentration of hazardous constituents, mg/i
(percent attenuated)

Test solution

Test pad Alluvium
(GCM-2, -3 and -4)

Homogenized Alluvium
(GCM-1)

Mancos Shale (GCH-5)

As

0.016
(99.3)

0.024/
(99.0)

Cd Mo

6.20 00.076

<0. 006/ý
(93.4) (

o.oo6/
(92.1)

0.005 / •
(93.4)

Se

8.4 J

4 80
(42.9

3.50
58.5)

2.10
(75)

A~
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Table 2-

Chemical analysis of the first effluent pore volume
tests, Cheney disposal site, Grand Junction, Colorado

from column
a

Sample No 179-1 2
Concentration in mg/1
79-2 179-3 179-4 1 79-4*10k

peat
Peat

U

0
"o
U

0
Li
e

Al
Sb
As
Ba
Be
B
Br
Cd
Ca
Cl
Cr
Co
Cu
F
Fe
Pb
Mg
Mn
Hg
Mo
Ni
N03
P04
K
Se
SiO2
Ag
Na
Sr
S04
TI
Sn
TDS
U
V
Zn

< 0.50 <0.50
<0.001 <0.004
0.003 0.005
0.100 <0.10
<0.050 <0.05
3.583 2.85
0.420 0.85
0.0006 0.0009
548.33 503
1900 2033
<0.100 <0.1
<0.05 <0.05
0.20 0.10
1.6 1.67
<0.2 <0.2
<0.001 <0.001
531.77 500
0.533 0.50
<.0002 <.0001
3.033 2.6
1.2 1.167
340.20 77.43
0.167 0.167
26.67 20.0
0.567 0.67
26.16 22.0
<0.05 <0.05
3076 3720
8.92 8.8
7486 8150
<0.01 <0.01

<0.02 <0.02
14528 15589
0.6633 0.114
<0.100 <0.10
0.233 0.167

<0.50
0.0013
0.0057
<0.10
<0.05
2.75
14.33
0.001
908
3433
<0.10
<0.05
<0.10
1.733
(0.20

<0.00:
423
0.10
(.000:
1.10
1.033
438.4
0.233
5.0
0.20
17.83
<0.05
4193
11.92
7066
<0.01
<0.02
16286
0.042
<0.1
0.20

<0.50
0.006
0.005
0.10
<0.05
4.23
5.47
0.0008
503
3067
<0.10
<0.05
0.167
2.533
<0.20
L <0.001

673
<0.10

L <.0001
1.67
1.33
684
0.10
25.0
1.43
26.83
<0.05
6682
10.32
11566
<0.01
<0.02
21822

7 0.108
<0.10
0.133

0.533
<0.001
0.006
<0.1
<0.05
3.867
2.077
0.001
650
1966
<0.1
<0.05
<0.133
0.467
0.133
,0.001
505
0.60
(.0001
0.633
1.533
668
0.233
16.70
0.70
36.0
<0.05
3358
7.7
6130
<0.01
<0.02
13220
0.094
<0.10
0.267

0.566
0.001
0.012
0.10.
0.05
0.1
0.2133
0.0012
1600
1400
0.1
0.05
0.10
0.20
0.433
0.001
473
2.933
0.0001
0.50
0.90
1935
0.967
26.67
0.03
55.83
0.05
458
9.33
2879
0.01
0.02
8755
0.0057
0.10
0.267

(1)
material

Arithmetic mean of three column-effluents for each

'II
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Table 3

Percent hazardous constituents attenuated from the first pore
volumes in the column tests, Cheney disposal site, Arand
Junction, Colorado

Percent hazardous constituents attenuated
Sample No 179-1 179-2 179-3 179-4 179-4+20% peat peat

: As 99.4 99.91 99.99 99.91 99.89 99.76
Cd 99.91 99.86 99. 66 99.89 99.83 99.86
M Ho 31.14 40.91 96.07' 62.05 85.61 86.64

€ Ni 78.95 79.53 97.32 80.12 73.10 84.21
o Se 82.82 79.79 93.94 56.58 78.79 99.09

U 85.38 97.04 99.96 97.20 97.56 99.84
M Zn 96.97 97.83 97.40 98,27 96.53 97.40
0

S.

C
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- Date: March 7,1 190

REVISED PROCEDURE: Section16-148 Date: 09-124.8 Effective: 10-2748

TIrLE: Batch and Column Testlng

1.0 PURPOSE

Provide a procedure to perform batch and column bach tests on uranium mill tailings,
soils. sediments, or combinations and mixtures thereof.

L.O SCOPE

This procedure Is applicable to TAC aind Its contractors or subcontractors who have
responslbllities and duties to perform batch or column leach experiments. Further,

ortions of Section 10.8.2 entitled *Packaging and.,Shipplng Procedure for Unassayed
Tailings Samples', Section 14.4.1 entitled OSoil and Rock Core Borehole and Test Pit

Logging'. Section 16.1.10 entitled "Field Measurements of Water Samples for
Temperature, Conductivity, pH, Alkalinity, and Total Acid', and Section 16.1.13 entitled
"Field Measurements of Oxidation/Reduction Potential (Eh) In Water Samples', are also
applicable to this procedure.

3.0 SAFETY GUIDANCE

Safety procedures outlined In this section must be followed when applicable to sample
collection, moisture content determination, batch leach experiments and column leach
experiments. Exposures to hazardous chemicals and radioactive materials must be kept
as low as reasonably achievable In accordance with the ALARA principle. All hazardous
and r dioactive materials must be properly stored and transported (Seoton 10.82).

3.1 Analysts handling hazardous and/or radioasctve saimples must wear appropriate
attire (e.g., rubber gloves, lab coat, glasses and dust masks) to limit unnecessary
exposure.

3.2 AtUre, where practicable, shall be disposable and will be disposed of In a
designated container.

3.3 All analysts working at the Rad Lab must have and wear a TLD badge to document
radiation exposure(s).

3.4 An&lysts must be properly trained In the use of radiation survey meters prior to
conducUng sample or contamination surveys.

3.5 All radioactive materials stored In the North Bay or Geotech woar must be signed
out using the Log Books for each area.
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3.6 Analysts must exercse caution and provide controls when practicable -to pr evnt

unnecessary exposure, tontamination of laboratory equipment and retase aof
hazardous and/or radioactive materials.

8.7 All hazardo ' Chemicals such as acids must be property stored when not In use.

3.8 Containment must be provided when Slquids contalrdng hazardous and/or
radioactive materials are belng uLed.

3.9 Every attempt must be made to evold Droduction of mixed wastes by separating
chemical and radioactive wastes whenever possible.

3.10 Analysts must immediately notify the Radiation Protection Officer If radioactive
materials are released and notfy the Laboratory Manager Nf hazardous chericals
are released.

3.11 Spilled or released hazardous and/or radioac.Jve materials must be cleaned up as
quickly as possible following notification prooedures of 3.10.

3.12 Contaminated labware and decontamination wash solutions must be placed Ln
aejretle designated disposal containem.

4.0 CHEMICALS AND REAGENTS

4.1 Laboratory Reagent(s)-Consuft wfth Geochemist or Hydrologist to determine
reagent grade chemicals, reagents, or other solutions required for experiment.

4.2 Synthetic Ground Water-an aqueous solution comprised of reatent grade
chemicals or solutions that approximate ground water sample concentrations
based on previous laboratory results. See 8.1 and 9.1.

A. ALTERNATE. Mix dlistilled water wIth tallings, soil. sediments, or other
combination(s) and m•xture(s) of samples. Filter and use the filtrate for the
experiment. Record weight of sample and volume of distilled water used.

4.3 LcManits-an aqueous solution that contains a compound which will promote 1he
dissolution or desorption of soluble constituents wthin the squffer maVrx. So& 8.1
and 9.1.

A. Prepare tlxMant solution(s) as required by the Geochemist or Hydrologist.
Record weight of lixiviant(s) added to liquid and volume of liquid used to
prepare solution. Specity ixMant(s) used. NOTE: Uquld may be distilled
water, ground water. or other suitable iquid.

B. Prepare lIVMant(s) In solid form, as required by the Geochemlis or
Hydrologist. Weigh bxMant(s), Mix wIth sample or add blbMdlat to column.
See B.1 or B2 below. Record weight of LixMant(s) and sample used.
SpecIty lixMant(s) used. NOTE: Sample may consist of tailings, sonl,
sediment, or a pre-determined combination an mixture of these media.
See 8.1 and 9.1.

1. Determine oxMant(s) to be used, weigh out appropriate aliquot, and mix
well with sample. Add mixture to column as directed In 9.4.



2. Determine LxMant(s) to be used. weigh out an appropriate aliquot, .
add to column as a single unmixed layer. NOTE: Place llxMant onto
or bottom of column

4.4 Water, delonezed (AM Cass I or better). See Reference 11.2.

4.5 Nitric Acid: HN03. Reagent Grade (-70%: --16 M or -16 D).

4.6 Silica sand

4.7 Radlac Wash or equIvalont (Us.e for radioactive decontamination).

A. 80% (vN, Radlac Wash Solution: Add -600 mL of Radlac Wash to a 2.000
imL graduate cylinder containing -1300 mL of delonized water and mix well.
Add deionlzod water to the 2000 mL mark and mix well. Pour solution Into
a polyethylene container labelled wth "--30% (vtv) Radiac Wash Solutiono,
%W00 mL Radiac Wash,2,000 mL deionlzed water", date, and hIlials.

B. ALTERNATE. 5% (w/v) Na4EDTA Solution: Add S0 grams of Tetrasodium
EDTA reagent powder to a 1000 mL volumetric flask and add -500 mL of
distilled water to dissolve the EDTA powder. Add distilled water to the 1000
mL mark on the flask and mix solution well. Pour solulion Into plastic
container. Label container with "DeCon Solution, 0-5% (WN) Na4EDTA
Solution, %D0 g Na4 EDTA/ler of distilled water", add date. and Intlial.
Dispose of solution Into toxic or hazardous waste container after 6-6 weeks
and replenish solution with a fresh batch ot EDTA solution.

5.0 EQUIPMENT AND SUPPLIES

5.1 Portable Radiation Survey Meters:

A. Beta-Gamma

B. Alpha Scntillation

62 Top Loading Balance, 0.1 g

5.3 An&1ica! Balance, 0.10 mg.

6.4 Wrist Action Shaker: wtth timer and automaticmanual operation

6.5 Conductfty Meter with thermometer

NI--

6.6 pH Motor, with automatic temperature compensator (ATC) a with expandable
readout.

5.7 Thermometer

5.8 Refrigerator We a 40 C.

6.9 Drying Oven: 0-2000 C. Range

6.10 Pump. poristatic: wlth variable speed, wlth 3/16" Ld. tublng.
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5.11 Pyrex or polyethylene beakers: 50, 100. 150, 20. 400 mL

5.12 Pyrex or Polyethylene Erlenmeyer tasks: 125. 2. S0,.1000 mL

5.13 Pyrex or polythylene graduate cynders: 0.100, I20, and 500 ml.

6.14 Pyrex •tor task, heavy duty:. 000 M L

5.15 Pyrex or polyethylene fiter apparatus: SO, e00 ,00 mL

5.16 FIlters:

*1 ý

A. Membrane flter, 0.4s u, r diameter

B. Glass fiber War (for column(s); 75 mm diameter, Micron Separations, Inc.

C. Polyethylene ilter disc (for columnn(s); -40 diameter and with 16-25 holes In
fte disc.

D. Minl-Capsule flIter (No. 12123) or equivalent: 0.45 urn. Gelman Sciences

5.17 Stoppers:

A. Rubber; Nos. 7, S, 9. and 10

B. Bakelite or equivalent (for columns); machined, 4" diameter wfth 3/16 c.d. x
--3" length glass or polyethylene tube located In center of stopper. Two (2)
each for each column.

5.18 Column(s), polycarbonate. Purchase from local supplier and Wut Into appropriate
lengths.

A. -12" -4V Ld.

B. -48W x -4' Ld.

5.19 Tygon tubing or equivalenr

A. 3/l1rLd. x lIArwall

B. 1ff Ld. x 1/lr wall

620 Plastic Pans: -12r width x -14" length x -If height

521 Aluminum pants (to hold sample): disposable

.52• Laboratory Log Book
o,

6.0 PROCEDURE: Sample Colection

a Safety guidance provided In 3.0 must be followed, as applicable, for this
procedure.
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O K the ianples are contamlnalte, portions of Sction 10.8.2, are appl c this
procedure. I the samples are uncontamIsnled, portions of Section 14.4.1 are,.,,,
applicable to this procedure. Sample collectors must be familiar with and use
appropriate pordons of Section 10.8.2 and Section 14.4.1.

6.1 Collect tailings, soll, or sediment samples wfth clean utonsfis and store In sample
containers. Mix sample well.

6.2 Determine radloactlty of sample and record value in ufhr on sample date sheet
and on sample container. NOTE: Use calibrated portable radiation survey
meter(s).

6.3 Prepare logs of test pits and core holes according to Section 14.11A of the
Albuquerque Operations Manual.

6.4 The methods for cleaning labwaro used to collect the sample(s) will be dependent
upon the components of Interest, (e.g., samples collected for organic analyses
should not come in contact wtth plastlc, etc).

7.0 PROCEDURE: Moisture Content Deterrrrlnion or Preparation of a Dried Sample

o Safety guidance provided In 3.0 must be followed, as applicable, for this
procedure.

o Use ASTM Method 216, see Reference 11.1.-'

7.1 Weigh 100 g aliquot of sample into a sample container labelled with sample
Identification number. Record net weight as "wet weight. Sample consists of
tallings, soil, sediments or any combination a"d mixture thereof.

A. ALTERNATE. II sample Is to be analyzed as a wet sample, omit all of 7.0
arnd prome*d directly with 8.2 or 9.2.

7.2 Place sample container Into a drying oven, se* temperature controller to 100P C.,
close oven door, and turn oven on. Check temperature reading on the
thermometer periodically.

A. Oven should be located in an exhaust hood or should be vented out of th
building with appropriate exhaust tubing.

7.3 Dry sample for 4-12 hours. Upon completion of drying time, shut off oven, and
allow sample to cool to room temperature. NOTE: Length of drying time depends
on type of sample and amount of moisture In the sample.

7.4 Weigh sample and record net weight as Try Weight'. Record the following
.z Information In the laboratory log book: A) date and time of determination. B)

sample number, location, and description, C) mass of sample before drying ('Wet
Weight'), D) drying time and temperature, and E) mass of dry sample (Dry
Weight).

7.5 Calculate and report percent moisture as follows:

% w (WeT Weight - Dry Weight) *- Wet Weight x 100%.



7.6 Pulverize dried sample by placing sample Into 3 or 4 heavy duty plastl bags and
Oush sample Into 11ne dust by beating beg wth a rubber mallet. M sample by
ishaking and tumbling bag. NOTE: K necessaty, use additional bags If bag(s) arepuncturod.

A. ALTERNATEr. e a mortar and pestle Io/ puerize Vie seample.

7.7 Sample now ready tsr aWsls.

8.0 PROCEDURE: Batch Leach Eperments

o Safety guidance provided In 3.0 must be followed, as applicable, for this
prooodurq.

• ,o0Perform Balch Leach Experiments according to the JEG-modllred version of ASTM
K, Method 4319-83. got Reference 112.

8.1 Consuft wfth Geochemids or Hydrologist to determine method of batch preparation
and use of solution.

A. Should sample(s) be analyzed In wet or dry form? Should solid IixMant(s)
be mixed with the sample?

B. What kind of bxMant(s) will be used'? Will lrxiants require mixing before
use? What Is the composition of the lxMant(s)? Mixtures? What will
"groundwater" consist of (1.e, distilled water, synthetic groundwater, site
specific groundwater, or other solution)?

C. What volume In mL will constitute a VPore Volume? After what pore
volume(s) should samples be collected?

8.2 Weigh 200 g of a wet sample Into a 1000 ml Erlenmoyor flask labelled with sample
number. Weigh sample to the nearest 0.01 g and record weight as wet weight.
NOTE: Sample Is tailings, s*l, sediment, or a combination and mixture thereof.

A. ALTERNATE. Weigh out 75 & 5 9 of a dried and putverlzed ample Into a
500 mL Eilenmeyer task. Weigh samnpe to the nearest 0.01 and record
weight as dry weight.

8.3 Add -8M0 mL of distilled water to the flask and mix solotion. Record volume In log
book. Stopper $ask. NOTE: Use, I required, synthetic ground water (see 32).
ste speciic ground water, or IlxMnvt solution (see 3.3) as a leach medium. Add
iquid volume equal to -tour (4) times the amount of solid sample.

A.. ALTERNATE. Add -300 mL of distilled water to the flask of 82A. Stopper
task. Record volume In log book. Seo NOTE of 8a.

8.4 Mount %lasks on Wrist AcUon Shaker and tighten clamps so that tlasks do not
move. Place a plastic pan beneath fAusks so that leaks or spills may be caught In
the pans. CAUTION: Neck of flask or clamp may break due to excess pressure.



8.5 Turn on shaker end shake Samples for 60 minutes. During shing Priodhe, k

tasks periodically to make sure they are secure and to see If qud and samples
are mixng well. I necessary, stop shaker and tighten lamps. After shaker stops,
allow samples to get for 2,4 hours.

6.6 Repeat 8.6 on•e more. Nlow samples to set overnight Check stoppers and flasks
for leakage.

S.7 Repeat 3.5 and 3.6 each day lor two (2) more days. NOTE: Gamples must be
shaken twice a day for three (3) days.

8.8 Without agltating sample solution, loosen clamps and carefully remove taks from
the shaker, loosen stoppers, and place samples on lab bench.

5.9 Flner sample solution kIto a clean 1000 mL odernmeyor task labelled with sample
number and gently mix solution. Observe and record physical description of the
Ittrate (e.g., lear, cloudy, color, etc.). NOTE: Record date and time of sample
collection, sample number. and description.

A. NOTE: Assemble fiter apparatus as follows: Place - 64 feet of clean
3/16" I.d. tygon tubing Into perista•tic pump and hand tighten screws. To
outlet end of filner apparatus, add Mini-Capsule filter (see 5.1 SD) and tighten
hose clamp. Rinse unit with -1000 mL of distilled water. Unit now ready
for sample and filtration. NOTE: Adjust pump rate to desired speed.

8.10 Divide filtrate Into appropriate ariquots for tfeld or laboratory analysis.

A. Pour a 200 mL aliquot into a pre-cleaned 16 oz. sample bottle. Acidtfy
aliquot to pH 2.0 with 2-3 mL of HNO3 and mrr well. Label bottle with
sample Identtflcation, OM, IHN0 3 addedo', date, In•tials and comments (if
any). Refrigerate sample at 4o C. Ship samples to the laboratory for metals
deotrmination.

B. Pour a 200 ml. aliquot into a pro-cleaned 16 oz. sample bottle. Label bottle
with sample Ideniffication, *A-1., "No preservative added', date, Intisis, and
comments (If any). Refrigerate sample at 40 C. Ship samples to V%
laboratory for aNion determinations.

C. Pour a 100 ml. aliquot into a procleaned 16 oz. sample bottle. Label bottle
wfth sample Identkfication, "Parameters', ONo preservative added', date,
Initials, and oomments (If any). Refrigerate sample at 4o C.

6.11 Perform chemlca! measurements at the tIme of coflection according to sample
IanasIs requirements (e.g., pH, Eh, Conductvty, excess ixMant, and alkalinIty).
Use aliquot from 8.100D above. Use paragraphs 7.0. 8.0, and 9.0 of Section 16.1.10
for these measurements.

A. Calibrate pH Meter. Record standard(s) used as well as date and time of
calibration. Measure sample pHs and record da•a

B. Calibrate Redox Potential (Eh) Meter. Record standard used as well as
date and time of calibration. Measure sample Eha and record data. NOTE:
Use Section 16.1.13 for these measurements.
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0. Calibrate Conductan-e Meter. Record date and time of calibration as woi
as standard(s) used. Measure sample conductance and record data.

D. i sample volume permits, determine alkafinty of sample. Record data on
sample analysis sheot.

6.12 Dispose of sample by adding -50 mL of distilled water to Ilask and swrling sample
mIxture until sample Is suspended. Guickly pour sample solution into a rdwasto
container. Rinse task wtth -50 ml. of disilled water and repeat swirling. Pour
solution Into a radwaste container labelled with "Radloactive Waste', Site name,
and date. Add contaminated labware and sample waste solution(s). Store In
Radwasto storage areaL

6.13 Clean uncontaminated labwaro (e.g., beakers, fasks. etc.) by soaking lsbwaro.
overnight In -30% (vNO) Radiac Wash and by washing them with a laboratory
detergent. Rinse labwaro a minimum of three (3) times with hot water followed by a
minimum of three (3) rinses of dolonized water (see 3.1) and allow labware to air
dry.

A. Soak uncontaminated labware overnight In a 30% (v/V) Radiac. Wash
Solution. Save solution for 6-8 weeks. Dispose of solution Into designated
radwaste containers and III the soak container with fresh solution of diluted
fadiac Wash. NOTE: As an alternate, use -5% (w/v) Na 4EDTA SoluVon.

3.0 PROCEDURE: Column Leach Experiment

o Safety guldance provided In 3.0 must be followed, as applicable, for tis
proedure.

9.1 Consult with Geochomist or Hydrologist to determine method of column
preparation and collection of eluates.

A. Should sample(s) be analyzed in wet or dry form? Should solid llxMant(s)
be mixed with the sample and added to the column or added to the column
as a single layer? Should vacuum be used during part or all of column
procedure? Should groundwater or Wx.Mant be added to the top or bottom
of the column? Should sample be oluted from the top or bot:om of the
column?

B. What kind of Wcvant(s) will be used? Will Wraft require mixing before
use? What Is the composiion of the WxMant(s)? Mixtures?

C. What volume in K wll consIotute a Pore Volume?" After what pore
volume(s) should samples be collected? What Iquld, I required, wUil be
contained In the reservoir (e.g., distilled water, synthetic groundwater, she
specific groundwater, Uxvant solution, etc.)

02 Determine rasdoat•Mty of the sample In uPLhr. Record value on sample data sheet
and on sample container. NOTE: Compare radioactIyt values of that on the
sample container to the sample to be processed. I necessary, consult with
Geochemist/Hydrologist to determine laboratory precautions to be exercised when
processing the sample.



\_> 9.3 Asemble column for rtrren*ML ,.

A. Take a clean column (.-12" x 4 Ld.) and Insert a mancined stopper. NOTE:
Apply a small amount of Inert lubricant on the side of the stopper and push
stopper Into column. Use same procedure for longer •olumn (l.e., -49a x
-- 4 Ld.).

S. Place column onto column rack and tIghten clamp.

C. Place a plastic pan direcly underneath the column so that any leaks or
Spills from the column may be collected.

D. Through the open end of the column, add a lMtr disc (-W4' dia.).

E. Add a glass t1bet Mlter (75mm dis.). Place the tlher so that It Is adjacent to
and b•es flat on the lifter disc. NOTE: Use a rod or other suitable instrument
to properly Insert and place fwtheir.

F. Add -100 g of siica sand onto finer and level layer of sand.

G. Column tiow ready for sample (i.e.. taWings, sol, sediment or pro-
determined combinaUion and bdture).

9.4 Weigh out a predetermined amount of sample and add sample to the column.
Record weight of sample. Pack column. This is one "I•r.

A. In the event that solid lixMants are to be added, prepare sample according
to 3.3 B.

9.5 Continue 9.4 until ton (10) ft or -10' of sample have been added to and pecked
In te colur•rn. NOTE: The density should resutt In a transmissMty factor equal to
101 to 10.1 cm'dsec. The upper two inches of the column will serve as a fuid
reservoir.

9.6 Complete filling of ft column by adding -100 g of sBioa sand onto the topmost
layer of the sample.

9.7 Place a 4C diameter glass ftfr lfier on top of the llica sand layer and a finer disc
on top of the Mft.

9.8 Place a Bakelfoe stopper Into 1he top of the column and push stopper Into the
column. NOTE: I,,mbrlcate the sides of the stopper wlth petroleum or slicone jelly.

9.9 Connect one end of the column to a 2000 mt liter flsk wlth 9/16 Ld. tygon tubing
and the other end of the column to a reservoir with 3/1" Ld. tygon tubing Adjust
reservoir height to -60 Inches from top of column. This Is someomes called
'head'. NOTE: Reservoir w•il contain a sol&uon specifed by the Geochemist or
Hydrologlst. See 9.1.

9.10 Open reservoir and allow Iquld to flow Into column. Allow the column to Ell wfth
Iqu;d and the solids to become saturated with the lIquid. When column has been
saturated with liquid and iquid begins colleotng In the collection task, adjust
column exit flow rate to one pore volume per day OR to flow rate specified by
Geochemist or Hydrologist Adjust the head to ensure a minimum flow rate of one



evolume per M das. NOTE: A pore volume Ik the amount of Ilqud lquired CV "•u
toeaturaethe "a9le In the column.

9.L1 Collect sample(s) for analysis directly from the olumn oeffluen stream and after
olution of the following pore volumes: 9 ,S 10, and Immediately before termination
of the experimenL NOTE: Deotermine and record effluent characteristics [e.g., date

nd time of sample oollotlon, sample number end description. physical
cdescrIption (Ie., dcear, cloudy, brown, yellow. etc.), excess Wiavi•at, or any other
parameters 1hat may be specific to the type of oxperimern].

9.12 Divide sample Into approprlate aliquots for Bfld or lborstory analysis.

A. Pour a 100 mL aliquot Into & pro-cleaned 16 oz. sample bottle. Acidity
aliquot to pH 2.0 with 1•2 mL of HNO3 and mix well. Label bottle with
sample Identification, OM', "-N0 3 added,, date. -itials and comments (If
sny). Refrigerate sample at 40 C.

9. Pour a 100 Ml. aliquot Into a preodeaned 16 oz. sample bottle. Label bottle
with sample Identification, "A-10, *No preservative added', date. Initials, and
comments (If any). Refrigerate sample at 4o C.

C. Pour a 100 Ml. sliquot Into a proedeaned 16 oz. sample bottle. Label bottle
with sample Identification. "Para'neters', *No preservative added', date,
I"tals, and comments (If any). Refrigerate sample at 40 C.

9.13 Perform chemicat measurements al tVe time of collection according to sample
analysis requirements (e.g., pH, Eh. Conductivity, excess lbivlant, and alkalinity).
Use aliquot from 9.12C above. Use paragraphs 7.0, 1.0, and 9.0 of Section
16.1.10 Ior these measurements.

A. Calibrate pH Meter. Record standard(s) used as well as date and time of
cadibration. Measure sample pHs and record datL

D. Caribrate Redox Potential (Eh) Meter. Record standard used as well as
date and time of calibration. Measure sample Ez and record data NOTE:
Use Section 16.1.13 for these measurements.

C. Calibrate Conductance Meter. Record date and lime of calibration as well
as standard(s) used. Measure sample conductance and record data.

D. If sample volume perrits, dotermine alkalinity of sample. Record data on
sample ainalysis sheet.

5.14 Conclude the experiment at the end of 20 days or upon addition and elution of a
epecioed number of pore volumes.

.3.15 Disassemble column apparatus and dispose of sample Into a radwaste container
labelled with 'Radioactive Waste', Site rame, and date. Add sample waste
soulton(s) and contaminated labwre.

9.16 Clean uncontaminated tabware (e.g., beakers, %asks, etc.) by soaking klbware
overnight In -30% (vN) Radiac Wash and by washing them with a laboratory
detergent Rinse labware a minimum of three (3) times with hot water followed by a



minimum of three (3) inses Of deIlontzed water (seo 3.1) and allow Ilabware to air

A. Soak uncontamInated hbwaro overnight In 30% (v) Radiac Wash
Solution. Savo solution for 6-8 weeks. Dispose of solution Into designated
radwaste containers and AIll the soak container with fresh Solution of diluted
Radlac Wash. NOTE: As an alternate, use -5% (wfv) Na4 EDTA Bohuton.

10.0 ATTACHMENTS

11.0 REFERENCES

11.1 ASTM, 1954. "Laboratory Determination of Water (Moisture) Content of Soil, Rock,
alnd GoIl Aggregate Mixtures, Method Dm216. S611 and Rock. Bullding Slones:
Voum9!;04.21. ASTM, 1916 Race St., PhIladelphla. PA.

11.2 ASTM, 1954. "Distribution Ratios by the Short-Term Batch Method', Method 4319.
oill and Rock. Building Stones: Volume 04.0. ASTM. 1916 Race SL., Philadelphia,

PA.
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Description of the composite samPles Used in the batch
and colum~n tests,

Sample No Sample Type

GCCH-

GCM-2

GCH-3

GCM-4

GCM-5

179-1

Drill cuttings composite of the alluvium: well 835
cuttings were used

Test pad composite for the alluvium; the composite
was prepared by mixing several subsamples Df the
alluvium collected from the test pad 2 used for the

infiltrometer tests

Same as GCM-2 but from a different location within

the test pad 2

Same as GCM-3 above but from another location
within the test Pad 2.

Mancos Shale composite prepared by using several
subsamples form the test pad I used for the
infiltrometer test.

Alluvium composite without the clayey gravel (GC)
and the low plastic clay (CL) fractions prepared
using drill cuttings from several drill holes at
the Cheney disposal site.

The 179-1 composite mixed with 10 percent Mancos
Shale.

Top Soil composite prepared using the available
cuttings from the drill holes at the Cheney
disposal site.

Alluvium composite prepared using the available
grill cuttings and screened to finer than one inch.

179-2

179-3

179-4

0 8ý0
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SACYGM"% ND OBJEC~IVE

Jacobs Engineering Group, Inc. requested a chemical and
mineralogical characterization of five sediment samples from
Colorado. TM 28"ID1 *A '•-0te 4 f = le bir a -

The objective of the study was as follows:

Bulk Mineralogy

Includes a preliminary stereomicroscopic examination with
a description of the overall mineralogical features and
bulk x-ray diffraction analysis. Special attention will
be given to any minerals other than clays or zeolites
which could exhibit sorptive capacity (e.g. hydrous Fe/Mn
oxides, jarosites, Al-hydroxides).

Detailed Clay Mineralogy

Includes the identification of clay and clay-like minerals
by x-ray diffraction analysis on the clay fraction in
various sample mounts (random, oriented, glycolated,
heat-treated mounts). SEM analysis may be used to assist
in microchemical characterization.

Size Analysis for Sand, Silt and Clay Fractions

Size analysis for sand, silt and clay fractions will be
made followed by x-ray diffraction analysis of the size
fractions.

* Cation Exchange Capacity

Acid Neutralization

a Acid-Soluble Fe and Mn

* Gypsum Content

a Pyrite Content

* Total Carbon and Organic Carbon

The laboratory work was performed under Jacobs Engineering
Purchase Order No. Subcontract 34-6705-S-89-0052.



SMAPL-ES _tCxvM AND METrODS OF STUTy

Five sediment samples were received at the PMET laboratories on
august 3, 1989. The samples were subjected to routine chain of
custody procedures (WhMT letter of August 7, 1989). The sample
designations are given in Table I below.

Table 1

Sample Designations

Vo. Customer I.D. Weight(g)*.o--1 so7. n

108-2 OCN-2:. *** "A NI-'do809.60

108-3 GCM-3 a- " * "09.6 1
108-4 GCM-4: & ° * "6'268.98
106-5 - GCN-5: &,-,a'Anew " 8 04.15

.........-.-------.-...- ----..-------------

I
See
Set'.fu,~ ,/d4kPAA'

The laboratory work included sample preparation, chemical
analyses, optical microscopy, x-ray diffraction analyses, and
micro-screen analyses.

The as-received samples were weighed and thoroughly blended.
Thereafter, adequate portions were split out for the laboratory
work. The methodology of the chemical and mineralogical
analyses as well as the quality control procedures were
according to our report of July 10, 1989.

i"IL
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DISCUSSION OF RESULTS

" gmloal Characterization
-. '

..- , . -•

- . ,

--°

The samples are characterized by a low cation exchange capacity
which ranges from 15.1 to 17.4 meq/100 g *and reflects a clay
Ijneralogy which is dominated by micas, illite and kaolinite

with minor amounts of swelling clays. Due to elevated

carbonate contents, the samples exhibit a high neutralization
potential. The sulfide content is very low whereas sulfate
concentrations are elevated. However, substantial amounts of

the sulfates are due to iron sulfates.

The results of the chemical characterization are presented in

Table 2.

Table 2

Chemical Characterization of Sediment Samples

ElemTent

Total C,%
Organic C,%
Total S,%
Sulfide S,%
Sulfate S,%

Sample Designations
GCM-l GCM-2 GCM-3 GCM-4 GCl-5

1.80
0.35
0.64
0.04
1.73

1.02
0.41
0.37

(0.01
1.07

Acid Sol. Fe,%
Acid Sol. rn,%
Cat.Ex.Cap.,

(meq/100 g)
Exchangeable Ca,
(meq/100 g)
Exchangeable Mg,
(meq/100 g)
Exchangeable Na,
(meq/100 9)
Exchangeable K,
(meq/100 g)

2.82 2.26
0.055 0.062

1.38
0.06
0.25

<0.01
0.87

2.26
0.086

15.1

80.3

5.57

4.58

0.88

17.2

98.3

5.13

4.54

0.82

170

0.13

17.4

79.6

4.48

4.76

0.75

0.91
0.03
0.37

(0.01
1.01

2.81

0.051

16.2

58.6

7.09

2.79

1.39

94.3

0.10

3.18
0.64
0.08

<0.01
0.13

1.77
0.03

15.6

71.1

4.80

4.53

0.71

271

0.22

Neutr. Potent.
(t CaC0 3 / 1000 t soil)

Pote~tial Acidity
(t H /1000 t soil)

107

0.06

155

0.16

y<_ g*4Ol



Ktniraloglcal characterLzation

The (alluvial?) sediment samples (OCM-I to SCM-4) consist of
gray-brown# sandy, calcareous material which contains
significant amounts of heavily altered volcanic rocks. The
alteration has resulted in the formation of various clay
minerals and considerable amounts of (hydrous) Iron oxidation

* products Zxcept for sample GCM-2. all samples Including the
shale are characterized by substantial amounts of carbonates.

sample GCM-S consists of a slick, laminated heavily altered
gray-green clay shale containing noticeable amounts of
disseminated mica.

The W-light examination did not indicate the presence of
fluorescent minerals. Minor to trace amounts of magnetite and
ferromagnetic rock fragments (mostly of volcanic origin) were
found in Samples GCM-l to GCM-4. A microchemical staining test
with 4-hydroxyaniline indicates the presence of minor amounts
of swelling clay in all samples. A Geiger counter scan showed
a very weak response level in samples GCM-l and GCM-2.

Mineralogically all samples contain major amounts of quartz and
clay minerals with variable concentrations of calcite and
feldspar (albite). Very low concentrations (<I% volume) of
ultrafine sulfides (pyrite) were found in samples GCM-i, -2 and
-3. Most of the disseminated and matrix sulfides have been
oxidized into hematite and magnetite both of which locally act
as a cementing matrix to brecciated/agglomerated gangue.

The sediment samples also contain noticeable amounts of
teolites (primarily analcite and minor wairakite). Zeolites
are comnon authigenic silicates in (saline) lake sediments. It
is tentatively concluded that the wairakite (hydrated

Ca-Al-silicate) may have formed through zeolite alteration.

e Following are the petrographic sample descriptions.

Sample GCM-l

Brown-gray, calcareous sediment with high calcite content. The
calcite is in part well crystallized. The sample contains
considerable amounts of altered volcanic rock fragments which
consist of dark gray to red obrphyritic fine grained rocks.
The fine particle fraction contains considerable amounts of
micaceous clay minerals with minor amount of swelling clay,
iron oxidation products and carbonaceous matter as grain
Coatings. Approximately less than 1% volume of ultrafine (<10
micron) disseminated pyrite. _The clay minerals contain large
amounts of pigment-like hezatite. Some brecciated and/or
agglomerated particles which are cemented by hydrous iron
oxides, hematite and magnetite. A minor amount of the iron
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oxides contain unoxidized residual sulfides. Noticeable levels
of spinels in the heavy mineral fraction.

Sample GCM-2

Cray, sandy gravel with moderately rounded rock fragments which
include tuffs, pyroclastic breccias, sandstones, lava flows,
chert and quartz particles as well as ferruginoTs carbonate-
concretions (caliche-like). The finer particle fractions
contain minor amounts of bleached mica and chlorite-bearing
volcanic rock fragments. Mostf the rock particles contained
in the sample are heavily altered - some beyond the possibility
of conclusive identification. Contains small aggregates of

,swelling clay. Major source of clay minerals appears to be
heavily altered fragments of volcanic rocks and/or their
pyroclastics. .

Sample GC0-3

Gray-brown, calcareous gravel fraction with angular to
subrounded, heavily altered rock fragments. This sample is
petrographically similar to sample GCM-2. Many of the
limopitic particles exhibit coatings of manganese dentrites.
Alteration of rock fragments appears to be more intense than in
sample GCM-2. Considerable amounts of clay agglomerations and
clay coatings on larger rock particles. Approximately 30% of
brecciated/agglomerated rock material which is cemented by iron
oxides.

Sample GCM-4

Light brown, calcareous, fine grained sandy sediment with high
carbonate (calcite) content. Distinctly more quartz. Sample

""contains traces of cinnabar. The rock fragments consist of
heavily altered volcanSc rocks and clay-sand agglomerations.
Most of the quartz fragments are angular. Minor amounts of
hornblende and traces of carbonaceous matter and bleached mica.
Many of the rock fragments exhibit clay coatings which are 30
to 100 microns in thickness.

Sample GCM-5

Gray-green, heavily altered shale containing fine
disseminations of less than 20 micron mica flakes. The sample
shows some lamination and disintegration. Minor to trace
amounts of swelling clay minerals and a very high carbonate
content. Small amounts of jarosite.

The petrographic and mineralogical characteristics are
sunmarized and quantified in Tables 3A and 3B.



Table 3

overall Petrographic and Mineralogical Characteristics
of Sediment/Shale Samples

A. Petrographic Characteristics*

0CM-I GCM-2 C3
( nVolmeComponent

Rock fragments

acm-4

30

GCM-5

<1035-45 .%50 350

Clay 8-15 10-20

Iron Oxidation

Carbonates

15-20

10-15

20

(10

20-25

10-20

10-20

8-15 1>50

20-25 <10

20-30 20-30

S. Mineralogical Characteristics** svA,
(other than clay minerals) f

Mineral

Quartz
Calcite
Dolomite
Zeolites
Muscovite
Albite

Major
Moderate
Minor
Minor
Min-Tr.
Moderate

Major
Minor
Minor
Moderate
Trace
Major

Major Major
Moderate Moderate
Minor Minor
Minor Mmn-Mod.
Trace Minor
Min-Mod. Minor

Major
Major
Minor

Min-Mod.
Trace

------------------------ --------- ----------------------

Major =
Moderate -
Minor
Trace =

30->50%
10-30%
5-10%
<5%

* Based on stereomicroscope examination

*' based on bulk x-ray diffraction analysis
Further details would require petrographic thin section study
and subsequent modal analyses.

Clay Mineralogy

Prior to the x-ray diffraction analyses of the clay fraction,
the total amounts of sand, silt and clay were determined by wet
screen analyses of large (50-100 g) blended and split sample
portions. The results are summarized in Table 4.

CýIvtrý
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Table 4

Total Amounts of Sand,, gilt and Clay Fractions

Band Silt Clay
Sample (+63 micron) (-63+5 micron) (-5 micron)

0CM-I 57 %Wt. 21 %wt. 22 % wt.
GCM-2 90 " 76 "

GCM-3 86 " 7 7

OCM'4 70" 14" 16"

GCM-5 2 .23 " 75

When evaluating the total clay content as established in Table
4 by physical classification, the following features should be
considered. In soil/sediment samples containing larger
feldspathic rock fragments and which are partially or
completely altered to clay or clay-like minerals, the actual
total clay content may be slightly higher than obtained by
sizing. This is due to the fact that many of the gravel and
sand-sized rock fragments contain alteration-related,
encapsulated clay which will not report to the clay fraction in
a sedimentation or screen analysis. Furthermore, the
occurrence of iron oxide-cemented coarse clay aggregates will
also retain some of the clay in the sand or silt fractions.

For any clay analysis of sediments or soil samples containing
rock fragments which have been exposed to clay-producing
alteration (i.e. argillic, sericitic, propylitic, alunitic), a
petrographic thin section study concurrent with the
sedimentation screen analysis is recomnended.

Based upon the x-ray analysis of the size fractions and
microscopic work, the following semi-quantitative clay
distribution has been established.

Sample

GCM-1
GCM-2
GCM-3
GCM-4
GCM-5

Contair
Sand Fraction

<5
20-25

15
10-15
<5

•ed Clayr (% distribution)
Silt Fraction Clay Fraction

15-:20
20
20
15
10

75
60

65-70
60-70
85-90

-- -- -- -- -- -- -------- i i i i nn i - mi m ---i - -f wi -- ---------

The determination of clay minerals was facilitated through
x-ray diffraction analysis of various sample mounts (random,
-oriented, glycolated, heat-treated) prepared from -2 micron
clay fractions.

This work showed that the samples investigated contain a
complex clay mineralogy which is dominated by micas, illite and
kaolinite. Swelling clays (montmorillonite, interstratified
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kaolinite-amectite, smectite-illite) occur mostly in iinor
amounts.' The clay minerals in samples 0CM-I and OCi-4 exhibit

poor crystallinity and/or Xubmicron particle sizes. The major
clay minerals in the weathered shale sample GCM-S, i.e.
kaolinite and dioctahedral illite, show a good degree of
crystallization.

Samples GCM-2, -3 and -4 contain minor but distinct amounts of
teolites (analcite). The presence of the analcite-related
zeolite (alteration?) mineral wairakite in samples GCM-1 to
GCM-4 was already described earlier in this report. In
addition, minor to trace amounts of a interstratified
chlorite-mica were found in Sample GCM-2.

A swumary of the clay mineralogy and a semi-quantitative
assessment of the clays is shown in Table 5.-

Table 5

Semi-Quantitative Clay Mineralogy of Sediment Samples
(-2 micron fraction)

samp~le s

laGC-I GCM-2 GCM-3 GCW-4 GCM-5
Minerals

Montmorillonite Minor Moder. Minor - Minor

Muscovite Major Major Moder. Trace Trace
(Sericite)
Kaolinite- Moder. Trace Trace
Smectite'

Kaolinite Moder. Major Major Major Major

Dioctahedral -Major Major
lllite

Smectite-Illitet Major

na lcit. Trace Minor Trace------------------ ------ -- ----------.
i interstratified
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CCLUSIONS

* The sediment samples (MCM-i to GCM-4) analyzed during this
chemical-mineralogical characterization contain clay
fractions representing 5 to 20% of the sample. However,
clay-type alteration in also prevalent in the silt and
sand fractions due to argillic/sericitic alteration of
feldspathic (volcanic) rock fragments. The overall clay
content may therefore be slightly higher than indicated by
the size classification alone. The weathered shale sample
exhibits a clay content of 75%.

All samples are characterized by a complex clay mineralogy
which consists primarily of micas, illite and kaolinite
with minor amounts of swelling clays (montmorillonite,
interstratified kaolinite-smectite, amectite-illite). In
addition, there are noticeable amounts of'. zeolites
(analcite and wairakite).

The cation exchange measurements are in agreement with the
clay mineralogy which showed that kaolinite, muscovite and
illite are the dominating clay phases. These minerals
exhibit low cation exchange capacities of less than 20
meq/100 g. The analyzed cation exchange capacity of the
five samples ranged from 15.1 to 17.4 meq/100 g.

A typical feature of the samples is a significant
carbonate content which consists of calcite and dolomite.

* The presence of minor to trace amounts of zeolites may
increase the selective sorption potential for solubilized
heavy metals.

* In addition to clay minerals and zeolites, minor
adsorptive effects can be expected from hydrous iron
oxidation products which occur in pigment-like
disseminations and as particle coatings throughout the
sample material.

WB/mkf
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BACKGR~OUND AND OBJECTIVE

Jacobs Engineering Group Inc. requested a chemical and
mineralogical characterization of seventeen soil samples from
the Cheney Reservoir site near Grand Junction, Colorado.

The objective of the work was as follows:

Bulk Mineralogy

Includes a preliminary stereomicroscopic examination with
a description of the overall petrographic and
mineralogical features and a bulk x-ray analysis. Special
attention will be given to any minerals other than clays
or teolites which could exhibit sorptive capacity (e.g.,
hydrous Fe/Mn oxides, jarosites, Al-hydroxides).

* Detailed Clay Mineralogy

Includes the identification of clay and clay-like minerals
by x-ray diffraction analysis on the clay fraction in
various sample mounts (random, oriented, glycolated,
heat-treated). SEM analysis may be used to assist in
microchemical characterization.

Size Analysis for Sand, Silt and Clay Fractions

Size analysis for sand, silt and clay fractions will be
made followed by mineralogical analysis of the size
fractions.

* Total Clay Content
• Cation Exchange Capacity
* Acid Neutralization
* Hld-Soluble Fe
• HCI-Soluble Mn
• Gypsum Content
* Pyrite Content
* Calcium Carbonate Content
* Total Carbon

Organic Carbon
Soil pH & Eh

* Determine the Overall Mineralogy of an Unknown Rock Sample

The laboratory work was performed under Jacobs Engineering
subcontract purchase order 34-6705-S-90-0014.
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SAMPLES CEIVD AD NETBODS OF STUDY

Seventeen samples were received at the PMET laboratories on
December 13, 1989. The samples were subjected to routine chain
of custody procedures (PMET letter of December 18, 1989). The
sample designations are given in Table I below.

Table 1

Sample Designations

PMET No. Jacobs Designation Weight(g)
------------ ------------------------------------------ ---------------- -- - - -

179-1 GRJ-03 5-Mancos Contact w/o CL&GC Comp. 1111.0
-2 of

+ 10% Mancos Shale 1091.25
-3 " 1-5' Composite Top Soil 952.66
-4 Screened Alluvium MK 1047.46

-5 GRJ-03 818 170.0
-6 " 821 140.0
-7 825 199.0
-8 833 1-5' 193.0
-9 901 1-5' 142.0
-10 933 1-5' 190.0
-11 938 1-5' 244.0
-12 " 941 1-5' 179.0
-13 " 953 232.0
-14 958 166.0
-15 959 1-5' 190.0
-16 964 1-5' 183.0
-17 Flint/Chalcedony 65.8

----------------------- ---------------------- --------------------------- --------------- --

For samples 179-1 to 179-4, a complete chemical characteriza-
tion was requested. Samples 179-5 to 179-16 were submitted for
measurement of soil pH, Eh and carbonate content. One sample,
179-17, was submitted for bulk x-ray diffraction analysis only.

The laboratory work included sample preparation, chemical
analyses, optical microscopy with modal analyses, tincrochemical
staining, screen analyses, x-ray diffraction analyses, and SEM
microscopy.

The samples as received were examined microscopically prior to
any separation work. Thereafter, each sample was thoroughly
blended and adequate portions were split out for the laboratory
work. In addition to the standard microscopic carbonate
analyses of samples 179-5 to 179-16, bulk x-ray diffraction

. . .
11A '
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analyses were also performed on each of these samples. This
work was done free of charge. The carbonate and gypsum
contents. of samples 179-1 to 179-16 were cross-examined by
selective microchemical staining tests (Alizarin Red S and
Clayton Yellow respectively) followed by microscopic
quantification of the stained particles. -The pH of the drill
core samples was determined on -10 mesh material using ASTM
method 9045 for measuring soil pH. The £h was measured
according to ASTf procedure D 1498-76 (electrometric
measurement of oxidation-reduction potential). For solution
extraction, a saturated soil paste was prepared. The
methodology of the chemical and mineralogical analyses as well
as the quality control procedures were according to our report
submitted to JE on July 10v 1989.

Oil x4v

°



DISCUSSION OF RESULTS

Chemical Characterization

Samples 179-1 to 179-4 are characterized by increased carbonate
carbon contents ranging from 1.2 to 1.86%. Virtually all of
the sulfur occurs as sulfate sulfur. The potential acidity is
very low. Significant amounts of NCl-soluble iron (3.6 to

5.4%) were found in all samples. The cation exchange capacity
in the four samples is low, ranging from 11.7 to 17.8 meq/100
g. However, all samples exhibit a high neutralization
potential ranging from 110 to 183 tons CaCO /1000 tons of soil
due to the presence of vast amounts of ;Irbonates. The pH
measurements indicate weakly alkaline soil pH.

The results of the chemical characterization are presented in
the following Table 2.

-J.

9All
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Table 2

Chemical AnaIynii of Sod~mot't Smimplo.
from Cheney Reger.,lr

- / $mole Doolmatione
l i I - ' .t I ~i IC1K;•I IlaY- 5f7--

*lmn 7YV-1
Total ce 2 1.44
Corbooate C. 2 1.23
organic C, 2 6.21

View d9, 2 0.62

sulfate So 1 0.70

get-got To, 2 .4
KI-sal ft, 2 @."91

Ceties bchw. Capecity" I.

tnpeg~wbtwl o" 8a 2.4
ftchotguable Vq 2.32
ftchml able No** 0.302
3wemigme~to K* 0.297

fttemamable me1a Poeantag 4.33

I.Ye12.61
1.33
0.23

0.75
40.02
0.75

5.0
6.031OI"

13.2

,70.3 3.7

2.210.377

179-3
2.07

0.21

0.70
(0.02
0.73

3.6
0.017

302
3.05

17.6

237
5.64
2.17
0.113

1.32
1.42
0.09

0.77
(0.02
0.77

3.6
0.062

130

3.12

15.6

69.4
4.51
.3.6

0.345

I CY-3
1.35
1.01
0.34

7.9

AiVT'3.64

3.33
0.31

2.47 4.31 1.41
2.22 3.97 1.11
0.25 0.34 0.37

7- 19-l 179-13
1.9 1.21 2.23 1.36

1.23 1.11 2.5 1.67
0.31 0.16 .23) 0.19

2.53
2.26
0.27

a. v-l aI a--li

2.04
1.32
0.22|

I3l

103 112 33 I1 Its 70 so I7 90
3.13 1.20 3.49 7.31 7.99 3.17 3.15 3.14 3.11

17. 15.6 22.3 e~

Yomatralts. Potential
(TOWe Coco 3/loco Tons 3e11)

potentili Acidity
(Tamw N 11000 terme Sell)

176 IN 1I3 11t

0.03 6.02 0,01 0.02 O'p

C,00
'I

*1olatiw. to ftlregat Awries Sigun Conenetion
"lot mW41Ifg
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gineralogical Characterization

All four samples represent similar petrographic characteristics
and can be classified as lithic, calcareous-clayey, sandy
soils. The samples contain substantial amounts of rock
fragments most of which appear to be of basic igneous or
volcanic origin. The rock fragments also contain substantial
amounts of ultrafine hematite with minor magnetite. Some of
the lithic components are complex and would require thin
section study for further characterization.

The samples contain large amounts of carbonates most of which
consist of fine-grained calcite which is often intimately
admixed with clay or iron oxidation products. Sample 179-4
contains distinctly more ferruginous carbonates. Microchemical
staining tests did not give any evidence for the presence of
dolomite. This conclusion was also confirmed through
subsequent x-ray analysis.

Considerable amounts of the carbonates constitute a cementing
matrix for silica sand particles. Some of the carbonates have
originated from the alteration of feldspathic and/or
ferromagnesian rock-forming minerals. Certain amounts of the
carbonates occur as calcareous nodules and layers known to be
typical products of caliche (calcrete) formation. During
megascopic examination and effervescence testing, the carbonate
content of the samples appears to be extremely high which is
primarily due to the presence of fine carbonate coatings on
coarser, noncarbonate particles.

Another characteristic feature of the samples is the presence
of moderate amounts of gypsum which occur primarily as
rosette-like aggregates. Minor amounts of acicular-fibrous
gypsum were also found.

The soil sample material exhibits poor consolidation. Minor to
trace amounts of zeolites are associated with the dark
(volcanic?) rock fragments primarily in form of vesicular
occurrences.

A sumnary of the overall petrographic characteristics is given
in Table 3 and additional details of the mineralogical features
are described in the following petrographic sample
characteristics.
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Table 3

Overall Petrographic Characteristics
of Soil Samples from the Cheney Reservoir Site

Samp~le Desianations
Petrographic

Feature 179-1

Gray-green

179-2

Gray-black

179-3

Red-brown

179-4

Brown-grayColor

Geiger Counter
Response

Effervescence
Carbonate Test

Short-wave
VV Response

Presence of
Ferromagnetics

Rock
Fragments

Carbonate
Content*

High High High High

Gypsum
Calcite

1-3%

30%

10-15%

Gypsum
Calcite

1-3%

30-35%

10-15%

Gypsum
Calcite

1-3%

25-30%

15-18%

Gypsum
Calcite

3-4%

30-35%

15%

10-15%

Lithic
Ferrugin.
Calcar.-
Clayey
Sand

Gypsum
Content*

Classification

5-10%

Lithic
Calcareous-
Clayey Sand

5-20% 3-5%

Lithic
Calcareous-

Clayey
Sand with
High Shale

Content

Lithic
Ferruginous
Calcareous-
Clayey Sand

--------------- --- "-------

All data in volume %.
* Estimate based on selective staining.

Sample 179-1

Black to light brown sample material with considerable amounts
of rock fragments. The sample is characterized by a high
calcite content and consists primarily of a micaceous sand with
relict feldspar. The rock fragments consist of ferruginous
porphyritic fine-grained volcanic (or igneous) rocks, limonite
aggregates, basic igneous or volcanic rocks, chert, calcareous

#W)



sandstone- and rhyolite. Significant amounts of the rock
fragments exhibit attachments/coatings of clay minerals.

Relatively coarse-grained gypsum occurs as light brown,
rosette-like aggregates.

Sample 179-2

plack to light brown lithology characterized by-large amounts
of basic volcanic (or igneous) rock fragments, calcite and
significant amounts of shale fragments (15%). Due to the
higher amounts of clay introduced by the shale, this sample
exhibits considerably more particle agglomerations. The suite
of rock fragments is virtually identical with the lithic
material found in Sample 179-2. Zeolite minerals appear to
occur in the vesicular volcanic rocks. Most of the limonite
particles are coated with manganese dentrites. Noticeable

V amounts of heavily oxidized clayey to feldspathic rock
fragments with hematite dispersion. Minor amounts of
rosette-like, coarse-grained gypsum particles. Some of the
heavily altered, carbonate-bearIng material may represent
volcanic ash.

j sample 179-3
S--. . . . .

L Light brown, clayey sand with greenish dark gray rock fragments
some of which are several centimeters in diameter.
Considerable amounts of gypsum. The rock fragments consist
primarily of heavily altered porphyritic volcanic (or Igneous)
rocks which contained significant amounts of biotite and/or

* hornblende. The sample contains swelling clays most of which
appear to be iron-bearing. Presence of zeolites is indicated
in association with vesicular volcanic rocks. The sand
fraction contains large amounts of roots and wood particles.
Minor amounts of volcanic glass (obsidian-like material). The
clay content in the coarser size fractions is primarily related
to argillized rock fragments. Minor amounts of limonite
nodules with admixed clay and carbonates. Moderate amounts of
chalcedony. The silt size particle fraction is high in mica
minerals (=mostly muscovite).

. Sample 179-4 -

Light brown, sulfate and carbonate-rich silica sand with large
amounts of heavily altered rock fragments. Most of the rock
particles appear to be from basic to intermediate volcanics
and/or igneous rocks which have been exposed to argillization
of feldspars and iron oxidation and bleaching of the
ferromagnesian minerals. The sample contains noticeable



amounts Of rosette-like and acicular gypsum as well as

• sandstonelfragments with calcite cement.

SThe bulk x-ray diffraction analyses of the as-received material

~ confirmed that quartz and calcite are major sample constituents
K followed by moderate amounts of feldspar (anorthite), gypsum,

• and. titanite. In addition, minor amounts the

• Ca-carbonate-silicate tilleylte and traces of portlandite
(Ca-hydroxide) were detected. Tilleyite is almost exclusively

- of metamorphic origin where it forms in calc-silicate rocks or

in contact marbles.

•: Additional Samples

In addition to the four main characterization samples, eleven
soil samples were submitted for determination of-pH, Eh, and
carbonate content only. One sample, 179-17, was submitted for
x-ray diffraction analysis. The eleven samples exhibit overall

mineralogical-petrographic characteristics which are similar to
sample 179-1 to 179-4.

X-Ray Diffraction Analysis of Sample 179-17

----------------- S- - --- - --------- -- -- ----

This sample was received as a two-inch specimen described as
flint or chalcedony. The megascopic examination showed that

S the sample consisted of a gray to light gray, moderately hard,

. slightly porous material which exhibited precipitation texture
. and contained embedded (fossil?) wood fragments (branches).

The XRD analysis showed that this sample contains large amounts
of portlandite (Ca-hydroxide). Table 4 suwmarizes the mineral
phases identified in this sample.

Table 4

V. Mineralogy of Sample 179-17

Mineral Frequency

Portlandite Major

- Calcite Minor

Wermlandite Minor
(Ca-Mg-Al-Fe-carbonate hydrate)

Ca-Silicate (hydrated) Minor

- ------------ ------ - ----------- --

oil
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T'he mineralogical modal analysis of the soil Samples are
summarized in Table 5.

Table 5

Mineralogical Modal Analyses of Cheney Reservoir Samples

Sample

179-1
-2
-3
-4
-5
-6
-7
-8
-9

-10
-11
-12
-13
-14
-15
-16

Vol.%
Sulfide*

2
1

<1
<1

nt

'I

Vol. %
Total Clay"*

26
30
40
29

n.a.
ft

WI

'I

9,

9'

Vol.%
Carbonate

Vol.%
GYPsum

17
13
10
19
9
19
17
16
10
11
17
20
12
.11

18
11

12
10
5

15
n~a.

'I

9,

'I

Vl

It
Of

I'

9,

It

9,

9,

'I

9,

- --------------- -- -- ----------- - --------------- -

Based on point count and cross-count analyses of dry bulk

samples, oil immersion grain mounts and polished sections.

t Primarily pyrite

" Includes all clay and clay-like minerals contained in all
size fractions

n&a. = not analyzed

Clay Kineralogy

Prior to the x-ray diffraction analyses of the -2 micron clay
fraction, the total amounts of sand, silt and clay were
determined by wet screening Of a 50-gram blended sample split.
All size fractions were thoroughly examined by optical and
x-ray methods for major and minor mineral constituents. The
results of the screen analyses are summarized in Table 6.
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Table 6 -

Total Amounts of Sands Silt and Clay Fractions

Sample

OmMMým

179-1

-2

Sand Fraction
(+63 micron)

Wt. I

66.09

66.96

44.75

63.72

Silt Fraction
(-63+5 micron)

wt. %
mI Imm. tm m..l D• m•m..

1l.S4

11.62

12.34

13.29

Clay Fraction
(-5 micron)

Wt. %

22.07

21.27

42.91

22.99M4

The subsequent optical microscope analyses showed the following
mineralogical characteristics of the sand, silt and clay

fractions.

Sand Fractions

Contains primarily rock fragments and silica sand particles
with minor amounts of sulfates and mixed argillic/iron
oxide/hydroxide particles. Minor clay concentrations occur in
this fraction due to partially altered feldspathic rock

fragments and/or clay minerals being aggregated with other sand
fraction constituents. The sand fractions of samples 179-1 and
179-2 consist basically of rock fragments (>60%) whereas sample
179-3 is dominated by silica sand with only 5-10% rock
fragments. Sample 179-4 is characterized by increased amounts
of iron alteration products admixed with silica sand particles
and 10-20% rock fragments.

Silt Fractions

The silt fractions consist predominantly of quartz particles
with considerable amounts (25-45%) of mica (muscovite),
carbonates and minor sulfates. The clay content of the silt
fractions is low ranging from 1 to 5%.
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Clay Fractions

The -5 micron clay fractions are characterized by major amounts
of clay minerals (25 to 59 vol. %) admixed with substantial

P : concentrations of clay-sized quartz and minor to trace amounts
of calcite and gypsum., The determination of the clay minerals
was facilitated through x-ray diffraction analyses of various
sample mounts (random, oriented, glycolated, heat-treated)
prepared from -2 micron clay fractions.

This work showed that the Cheney Reservoir samples are
* characterized by the dominance of inontmorillonite, mica

(muscovite) and kaolinite. A summary of the clay mineralogy
and a semi-quantitative assessment is given in Table 7.

Table 7

Semi-Quantitative Clay Mineralogy of Cheney Reservoir
Samples (-2 micron fraction)

Frequency
Sample Malor Major-Moderate Minor-Trace

179-1 Montmorillonite Muscovite* Dioct. Illite
Kaolinite Smectite-mica

179-2 Montmorillonite"t Kaolinite Dioct. Illite

Muscovite Smectite-mica

179-3 - Montmorillonite Muscovite
•'. Kaolinite*•*

Dioct. Illite

V. 179-4 Montmorillonite MuscoviteKaolinite

------------------- W~~~~~ ------------ ------------------------------

- Mixed layering of the mica is indicated by a series of
reflections on the low-angle side of the 10 A spacing.

When compared to sample 179-2, sample 179-2 has a
slightly higher (5%) montmorillonite and muscovite
content.

Both the montmorillonite as well as the kaolinite show
distinctly less crystallinity than in the other samples.

'N /p
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CONCLUSIONS

* The four soil samples received from the Cheney Reservoir
site represent calcareous-clayey and sandy soils with a
high amount of rock fragments and gypsum. The additional
eleven soil samples exhibit a similar mineralogical
composition. The hand specimen sample (179'17) consists
primarily of portlandite with minor amounts of calcite and
hydrated calcium silicates. The portlandite formation may
be due to the decomposition of calcium silicates.

The clay mineralogy of the four soil samples is
-characterized by the dominance of montmorillonite,
muscovite and kaolinite. Minor amounts of dioctahedral
illite and smectite-mica were also observed.

* The samples are characterized by a very low potential
acidity, low cation exchange capacities ranging from 11 to
17 meq/100 g, weakly alkaline pH and high neutralization
potentials ranging from 110 to 183 tons CaCO /1000 tons of
soil. The determination of the quantitativi significance
of zeolites introduced by certain vesicular volcanic rocks
would require additional laboratory work.

WB/mkf
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/I)-1 Composition of the epiked groundvater fraom ell

Lab No. I S9-1I/D)B•
09/07/39 Date Received: 09/09/89

te Coda: CRO30
-st en 10i 921B
BPI& 108 01
hPle Date Time:

Parameters

Chloride
Sulfate
Sodium, dissolved
Potassium, dissolved
flagnos iums dissolved
Calcium, dissolved
Boron, dissolved
Fluoride
Nitrogen , ammaonia
Nitrate as N03
Silica, dissolved
Phosphate
Aluminum, dissolved
Antimony, dissolved

-Arsen ic, dissolved
Bariump dissolved
Cadmium. dissolved
Chromium, dissolved
Cobalt, dissolved
Copper# dissolved
Iron, dissolved
Lead. dissolved
Manganese, dissolved
IMercury, dissolved
_Molybdenum, dissolved
Nickel, dissolved
Selenium. dissolved
Silver# dissolved
Strontium, dissolved
Tin, dissolved
Vanadium, dissolved
Zinc, dissolved
Solids, total dissolved

1100.
3599.

990
S4.

30S
O00

.35
13.

-- o1

16

.21

.002
2.3
.03
. 076

-. 01
.01
.01

-. 02
-. 001

1.67
-. 0002
6.20
-.02
9.4

.01
S.

- .01
.02

6554.

m9g'l I~l
mng/i
mo/l'24d £133

.n/ L C- C~oto..4.

mg/i l .

mng/I
Mg .-'

Ing/i

Ing/ I
Ing/ I

mng/I
Mg/i
mg/ I

mg/i
Mg/ 1
Ing / I
mng/I

IngI
wig.'1

amarks:e

b~to Negative sigh 0-S denotes that the value is "less then Q<' 0

A V. Poulsen, Laboratory Director

W V. &4vjstl o~J'
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Compositions of the test fluids prepared by mixing water
samples from the lyalsmters installed In the tailings
pile, and spiking vith known concentrations of hazardous
constituents.

Satardous constituents Analysis date and concentration, mg/l
December 19. 1989 December 28, 1989

Ac
AL
AS

SE
DR
CA
CD
CL
CO
CR
CU
T
NEa'oX~G
1K

N•A

1"03
PS
@04
SB
SE

SN
S04
SR
TDs
TIL

ZN

qC.005
..GS€ .50
5.,)

.7.

.!9,
£75.
.9000
900.
5.25
.10

.7
.30

€ .0001
as.
305.
7.10
5.00
320.
8.90
256.1

4 .9001
.5
.008
4.0
49.5

< .020
4017.
7.40
6536.
* D010
4.760
21.3
33.1

* C.1
' .5

C .05.05OIc

670.
7.000

710.
'.1

.:L

.•2

.7
' .2

0 •0001
90.
340.
5.6
4.4
8S6.
5.7

C .0

.7
.004
3.3
48.

C .020
4042.

6696.

3.851
15.8
7.7

Y--,. ) ý

(1) The composite water sample was prepared
am~ples from the tailings Iyslmetera by mixing water
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Reproducibility of column tests: Chemical analyses of
the first effluent pore volumes of the triplicate
columns of individual test materials.

I
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COMPARISON OF LEACPATE DATA FROM COLLUIi
7ESTS FOR ALLN'I" (-GC,-CL)

FIRST PORE VOILU

zT4,- j

AL
SB
AS
BA
BE
8
BR
CD
CA
CL
CR
CO
Cu
F
FE

M¶N
HG
ft',

'- NI,
N I

P0.
K

SE
5Q'10
AS
NA
SR
SOA
TL

TOS
U
V

ZN

N32ER

( 0.5
( 0.001

0.002

( 0.
(0.053.9

C.6
0.0007

C. I?,
( 0.1

0.0C5
D.3
1.7
0 0.2

( 0.001
565
0.5

C. Colo
2.7
1.1

C.2
20
C.7
27

C0.05
1795
B.2

7637
( 0.01,

(0.02
O.A/'

( 0.1
0.3

-COLLVP,
MiER

451

C 0.5

(0.001
0.004

0.1

8.5

(0.05
0.1
15.5

( 0.2C0.051

0.6

3.2
1.5

S0.2
0.1
530

C.5

25.50.05

3.2 1
9.35

6 0.7!

0.1

( 0.5
(0.01

COLLIM
VMR45' R

.52

( 0.5

(0.001
0.00!

0.15
0.005

3.25
V.1.
0.05

530

0.1

2.6

( 0.2
( 0.001

510
0.5

3.2
1.3
80`5

0.2
30W

0.5
26

C 0.05
0.
% 2

C 0.01
C 0.02

0.362
( 0.1

9.2

0.5
0.0013".003333

M.1
1.05

3.5M8 3
0.42

548.3333
1100
0.1

0.05
0.2
1.6
0.2

0.001:
531.U666
0.53.333.0.0001 ,

3.03.333
1.2

34C.2
D. 1""6

0.5 ?
26. 1666

0.05
3076.666
B.•6'666

U85.666
3.01
V.02

14528
0.S&3333

0.1
0.233333

STD

1.001154

20.20725
266.5751

V

0.1
0.1

V
0

32.53'2o3
0.05,7735
0.00,0115

C.1
05 .2748

0.T'7735
5.773502
0.115470
0.74376

0

1129 . 184
1.625166
725 .8493.l,3

1455.019
0.266087

0
I.057735

"p
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tOWARIM OF LEANHTE DATA ". tI CLLVWt
MISTS FOR AaULILr (-&C,-CL)tlClA OS S1ILE

FIRST PORE VOL1E
1"74- 2--

" &53 &55

AL
2
AS
BA
K

CA[1.
CL
Cocc

F
VE
is16
IN8

3.056( 0.

0.901
V.0

20c0
0.1

(0.05

1.6
( 0.2
( 0.055,10.1

2.a
I.,

13.6
0.2
35

0.7
24

1125
7.6
35D

0.01
(0.02

1"25.7.'

( 0.1

0.2

C0.53

S9.007

21,00
( 9.1
( 0.05

2.8
1.7

0 .2
0.0001

5?0

I.5

2.1
0.1

(0.05S

0.15

1•.7

329.2
C0.001

C.7

0.1

0.1

0.7

2.7
0.51

(0.0019

170
20005
0.1

(0.05
0.1
1.7

( 0.2

(.0.05

0.100

2.6
1.1

217.8
50o

20.5

0.00.1

32.
2.8

also
0.01
0.02
81578

(0.0215780

( 0.1
0.2

MAIN

2.85

0.000

0.1

0.2
0.001

S0o
0.5

2.1

1T.66636

20

0.90

22
0.05

0.01
2.C2

1.5M."
1.1666

0.1666
20"

STD

0

1.0"1

*0
0

0.1810277
i1.06.583

0.000152
35.1188/4

57.7265
0

0.057735

30

0
0.2

9.05'7735
121.7268
9I.057735

13.22875
0.057735
1.8r,775

0

206.2159

0

0
647.3590
0.055608

0.057735

V4-1.00,0.
AJ)0
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IN OF LEACHATE TA' FROM COLUNl
TEST5 FOR TOP SOIL
FiRST PORE •vUE..

1171 0*-'

ST)

AL
a
ASMBA

BE
I

CR

re
co
ci.

F
FE
'B

W3

SID

NI

SR
. 504

TL
11.

.T25

V

( 3.5
( 0.001

( 0.1
(0.05

3.2
14

1.001

3250
( 0.1
( 0.05

C 0.1

1.8
C 0.2

0.001

0.1
0.00n1

1.2

0.1
5

21
C 0.05

4135
11.5
7055

( 0.01
S0.02

15120
1.043

0.1
0.2

C 0.5
0.001
0.0069

C 0.1
(.05

.1A

ADD

3500

1.2

0.1

C 0.05
( 0.1

1.6:

D 0.2
( 0.001•

I0e

( 0.1

1.2
1.2

0.1
5

0.2
18

13
7080

( 0.01

(.02

C 0.1
V.?

C D.5
3.002

0.005
0.1

(0.050
2.15

15
V.001

25

C 0.1

0.05(0.1

I235
C 0.25

7035

0.1

0.9

1

4.7.5

1 0.5
5

0.2
14 .5

C 0.05
4235

11.25

( 0.01

C 0.1
V.?

D.S
0.001333
8 .005466

0.1
0.05
2.75

14.331333
0.000966
9D .33".3
3433.333

8.1
0.05
0.1

1.737.3033
0.2

0.001
323.3333

0.1

1.1

1.033333
438.4

0.233333
5

0.2
17.83333

0.05
4193.333
11.91•6,

706
0.01

1.Ol
0.02

3.042666
0.1
0.2

0.000577"
3.000'7'7

0

D

V.S4032
.5T77350

0.000057
14.43375
208.1665

0
0
0

0.115470
B
0

20.20725
0
0

0.173205
0.152752
9.99"49
0.23094

0
0

3.25=3
I

52.041.
0.9,iM
12.76714

3

I

t.001527
3
3



,AFARISON OF LEACHATE DATA FRM, COLLM,
TESTS FOR ALLUVIUM ((1')

FIRST PORE VYL,,'

V7 I
Vt.j.o .;,

AS
BA

KI
BR

•0

CA
CL
Ci
co
cu
F
FE

II03

PC'

K
SE

I&A

11A

TL
"SNRU

V

C 9.5
9.015
I.004

9.1
(9.05

3.8
7

9000O8Las

( 0.1

0.2
2.5

( 0.2

675
C 0.1

1.7
1.1

C.1
35
1.6
22

( 0.05
5670
10.2

104%6
( 0.01
C 9.02

1928
1.076

0.1
9.1

657

( 9.5
(0.001

0.906

0.1
(9.05

3.75
9.22

" 0.001
520

3700
0.1

C 0.1
2.6

C 0.2
C 0•.00

780
C 0.1
c.Cc01

1.2
1.1

MI,:.5
0.1

20
1.8
30

C 0.05

10.5
1257/0

( 0.01

(9.02
24470
0.152

9.1

0.2

( 9.5
(.001
0.905

( 9.1

5.15
1.2

1 .0006
525

31,00
( 9.1
(0.05

0.2
2.5

( 0.2
S0.D•CI

565
C 0.1
0.0002

2.1
1.2

617.8
C.1
20

0.9
28.5

( 0.05
510 3

10.25
11=-2

( 0.01
(9.02

21M98
0.096

0.1
1.1

STO

0.5

1.005

9.1
0.05

4.233333

0.0008

&73.3333

0.1

0.050 3
1.1666L6

2.5IM333
0.2

673.3333
0.1

0 .000•33

1.133•333

25
1.43=33
26.83M3

0.05

10.31666
1156•
0.01
p.m2

21822
0.108

9.1
0.133333

0

0.005773

I .•4250

4.405712
0.0002

33.291U4

50.05773
0
0

.05.7735
.05"7735

0
0

107.575

0.000057

0.057'735

79.1407210M.8S074

0

13.67'1541

4.252450
0

677.5753
0.16,0727
1038.574

0
9

2588.a

C.057735

1r" 1I1 V'

K,-U$

1l'If,
I PIK



D-41 Hazardous constituents detected in the pore water
of the Grand Junction tailings.

soiling Pore water Quulity Statistics
Lys inter, 5•%S-•% 6Nf-60. 40-U6
Silt: CAJOI WIAN wUaIlim
06/17/89 10 OVI/15W
IM11 UI 07/01

0-,
4-p

loll CKF a51 Ofe IS SKAISSISCAL IMGI
SIMMD W am in u MIDLOM aw1aavaa. MINIMwUM uI

aw &sv moum MUss. I a owl OEMa so.10 VMlAINa ShECS namama4 MAIISM * vf 11 ug~

-is~~~ - --I,6 Mý t 00 "010 5.M UIIIIIL76

114 L0110 .1 f.1153 M515 1 25.6 0.1m LIM uNMOi1IIC It

11 080W 1.~* 3.5K 1A.N0 LAM1 M5 6.0 111.3m6 13.U M .6

15 15IS 151i $Ma i 1 44.4 6.0015 $.am UUPMMVICa

114 *.1.3121 6.66 40.469 S.452 15 3.61 6.0274 0.352 COMOM 7.0

14J 0. 8 .1na6 6.5 1515 15 5.6 6.325 6.11a5 UPMOIIIC a

13 * Ca"6.59 6.2' 1.797 M5 6.6 6.4195 0.924 L86UMOS 7.0

14 0. OUn 0.81 .1181 6.6111 12.0154 M 14.31 639 6~ U .

1A 40JSM 1015.011111 SMILN 541.6466 1-2475 15N 6.6 467.7"y07 Mv 198 1,061,9111"

ftga do do 6C O* lction wai eerseged befmor the statistical calculation ms to p rsrerd
a SLI&ClIcaS l. giiisgis te 9p percent one aided ceintidenrA Interval. a a 0.01
2) The omwqmmrmlric: distribution 6"ued because the -, , toted volume Cowe@ts ore than 151 of the Goe
y) on. Iormnae distribaimm imm used becaus tie data foiled the goomal distribution test.

Sb lsbisi Is SONWic. the fesid dvatletin Is she vol. to divide or MCIptip with the 80amtrig fmm.t

QZ



) Telling@ Fore Water Quality S. .Ice
Lysmasiers $50-556, 600*604, 411-40A
SITE: MAIO we GI NS M lC
(4/117149 to 11110190
DFOW DATE: SF101196

PAMME Oft UNITS gaff. 9 OF STIAIISTICAL SAWAE
IISTAND A"-- I - - 0iIOM -- IEI-AL MAMMON "T

8 OF 3MWf- 4141m Ih g MalE" I 3 I05m 0VIAIIU1 WMWIAU EiECTS 4110•umMins'sIe TimE 0 wi

CSILUIN i/L
12 205.150 M0 S.0000 1044.150 MIMI75 1.6570 UA 0.5 MAIN0 1311.11 LUOWAL 7.85

cowun Wlli.

14 5.0150 G.58 0.65 m Ia NA U.1 S.016 9.567 11111MUNTIC a

14 N.8 .1 .31 I A 111 3U.1 BUSS 8.m OUmmE IIC a
LW

14 0.t1001 3.6333 5.02 s i IA IlA 17.9 n.010 2.6 5 P T31C. a

14 1 6.6pl &WWI SUii 5.5 1.6020 m 4.d 0.04s0 i.130 I.oUW.d7.5

14 I.M01 Ison.oo 4. 4.469 2.44e I A 6.6 2.2 6.00 m 1, lAU .

9 1 113.001011 558.501 $56.0100111 41 962I 4.%512 IA 3.0 U9.3475 513.1905 iinii Tool

9 19.USS an-o.wl "6U.OOO 56.5356 3.4625 NA 0.0 116.546 1941.995 LISEI. Y's

a4005 2350 .31 4.43n9 20.7171 NA 14.31 0.51161 3Y.925 LOGNM 7.6

paI NI/L

14 .Wo 60.561 0.00 IaI II 53 6 .0m 0.0453 1PMUT3IC -A

Not* the date at e~ ach locaio wass aeraged baler.s the statistical calculal leis Nor P~rfei
a statistical m~agsg is the 99 percent onaide confidence Interval. a a 0.01 o is8*6
2) The emeyparmetrlc distribuionm swus ed because the -E a Octsd wok.. 90Wlse acre thy 15ISS h sls
7) The lognormal distribution' wsm wood becouse the date failed the normal distribution tost.
g) bhe soon is ggamgin.. The stand"r deviation to the vat1w to dividea aL Atipty wlith th CeM §ntic mat



,17,25,33o41,19,57,"5,73,81,89,97,AS,B3,CC9,D07.

rdW" " . .. '

¶MPARSON OF LEACHATE DATA FR"M COLIJLN
ltSTS FOR ALL.U'ILU, ((1')$0I PEAT

FIRST PORE VDLLIIE

"65 W6 "67

At P:4, 1- "M f~4 1,21- y

AL ( I.s
9B ( 0.001
#S 1.003

E ( 0.05
a 3.3
BR 0.96
0 0.0012
CA 600
a. 1800

ED ( 0.05
cUi D.2
F 0.5
Tr ( M.OCI

( 0.001

no (0.5

wI 1.4
N03 R09.8
PU 0.2

S0.4
510 36.!

.WA 3075
SR 6.8
504. 6075

.TL (I.01
SN (0.02
TM0 1277
U 0.076
V ( 0.1
V 0.2

( D.5
0.001

(0I.005

( 0.1
C 0.05

3
0.57

0.0012
L50

( 0.1
C 1.05

( 0.1
0.5
0.2

(0.00i
4:0

I .6
407.9

0.2
15

0.4

34
( 0.05

2600

7.05
5U38
D 0.01

( 0.02
10251
0.072

C 0.1
0.3

0.6
( 0.001

0.01
C 0.1
C 0.05

5.3
4.7

0.0011
700

2800

( 0.1
C 0.05
( 0.1

0.4
0.2

0.001

700
0.3

3 0.5

9.3
20

1.3
37.5

(0n.0

9.25
727?

( 0.01
( 0.02

0.135
0.1
0.3

PEAN'

0.;13
0.001
0. O0L

0.1
0.05

3 86BWA6
2.076666
a.001166

650

0.1
0.05

D0I13333

0. 133W3
0.001

505
D.6

0.0001
0.633333
I .53333

"1.2
01.233333

0.7
36

0.05
3358.333

7.7
6130
0.01
20.2

1.094333
1.1

1.26,,,,

STO

:0
0.003605d

0
0

1.25M.33
2.280226
0.000057

5s
763.7626

0
0

0.0•7735
0.057735
0.114892

0

0.1
0

0.20940
0. 115.70
293.886
0.057735
2.686751
0.519615
1.B•02775

0

1 .348146
1120.512

0

318.179

I.057735

oil
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WIARISOtN OF LEACHATE DATA FRMI COLMIJ

TESTS FOR PEAT
FIIET POR VOLUIE

AAf

"3 WU STD

( 9.5
( 9.901

9.911

1600

1.1

( 0.1
9.2
0.4

2.9

1.000

( 0.5
9.2

193.4

1

I.03
C 9.5

0.05

17
212A
9.03

( 9.02

0.3

0.7
9.001
0.01,

9.1
(13.05

0 9.1
9.98

. 00
1400
0.1

0.05
C0.1

9.2
9.5

0 .001
440

3
9.0002

( 9.5
1.1

1934.1
1 .q
30

0.03
54.5

( 9).95
4.55
8.6,

29¶B
( 9.01

8719

( 9).1
9.2

C9.581 .001

C 9.901

0.1
(. 05

C9.1
9.28

0.1

0.5

2.5
0.001

9.03

k[c9.7
02.2

( 3.01

TIS

C.03

0.1
03

B.001

9.90126

8.1

I0.1•1400
lice
9.1

9.05
9.1
0.2

1.4333.3

0.001
473.3333
2 - M1,33
C.000133

0.5
09'

0 .-9""6

9.03
55.833m

9.95
i58.3333
9.3333"3
2678.61

0.91

8755.3M

0.1
9.24M

0
0

8.115470

9

9. 90288
01.0o15773

I.W•55
9.115470

I

2.8U751

94.U

839.75055

0

D.057735

dlv



Toilines Pore water auality statistics
Lysimlter $50-554, 600-604, 640*646
Sil: GIJOA GLAI MM ONCII
06/17/19 10 01115/90
BiKE 0016: 01/07/90

PMil3 MAN UNITS OXlIf. I Of SAIISIICAL .R MI
SlUMaAN O a O9 CmulKm lINTEVAL 11111i 11i0 FOOY

It3W SNPJ =IIE MXNIM WMI40 NEA SVIATION VAIIAIIOM KUICIS 01IMlU M AI" 1191 Mfg

1S11 K/L

14 1154.60006 5112.50100 246.5000 265532 1.4147 M0 0.8 2MOM0 351.1413 LOMMin 758

14 1.30 .333 4.60751 4.6067 11."M3 M 6.60.21 6.15a2 LUmmm" 7.5

MERCURY I- N L I

KG/L

14 I .°-17 .°-0I 0.2W'I " 11A 00 21.4 6" -- '"

NICKEL /I..•

14 O.Mf _3.F133j 0.540 6.342 5.2409 00 7.1 LIM5 M.W LOGNWA 7.51

_ _ _ __I..,,g !

12• 6.356 340.6000 1.139 r 00 00d0 42.1 6.4000 14 01.60 06 pUeMMU IC 2

130.00 .00010 6.9000 LAM7 2.TM1 00 0.-640M 1.-My LUOWW . 7.51

14 211.0110191 233.50 67.5000 70.77 1.%e21 00 0.6 44.2a06 1113.231 W U5 fee

BWWIUM I2 PCI I.
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2) The norpormostric distribution was used because the , wtectmi values coainseowe than 151 of the almos.
4) The stat. reiws I* the 07.51 confidence Interval ~an tos simle size of 4. The maimaou Is the 93.a amw sided cofldenc Int.

6) the stag. omue Is the 96.91 cent idaruc* Interval an to a simle $I&* of 6. The swaim.n Is ths 04.155 siow ld cutE Ionc lot.
7) The tIspumni distribution mas used become the dota failed the imrinl distributaion test.
8) The sem Is psswsric. the stwaniad deviationt is the value to divide sor mult iply filth the gamtlg mme.

C~

I



9.

Mnydspoksral Usite W*0)?i lsUrof. f

FMU.EIMM IT$ Q~fO 181 OF, STATISTICAL MAN.
siaim w so on OusaM INIUMi DIvhmasmI uwM

mumI KIANKlLO AAIN 5miin M0M0 TK sf

*.a 0s.616 Mm OKn 14 U .9 Cam LA4~us 111PRM 2

CALCIIW KIlL

1L.44m 24~s s3n ."n as g.e 301115 ZAWs iaNWML 1.6

CATIISMIN WAAU a -

-80 2,4 ~~s nO-mms SWI.MS 5.4014 N * 2 .n76 aw.un iiiNO i.&e

-7 1 u gemM 6.000 col at 11 5.9 W 6.01 COIN iNmmIc a

cow NW I. ONO esU 3 .

7 G.&Mw 4~r .0150 a NA 44 NJ 8.01 SliM S NOI MC, I

6u Gm.WA gu. ua 4 1419.4 Lam $U.W NOAMMUI3C ,16

7 1tS .6= 0.4=1 0.4s .16111 M 1 o *.tCa 1.3116 LaIMml1 7.4

ftte the dou at each luoatio m was o sige before th statistical colcuilation wre Asll
0 StatlhmiceI, inmlaum Is the 99 pervent rns sIsi confidene Interal.a a 0.01
1) 10ge, from a minima of 4 lecationam aw be oavltbl~e #or the statistical analysis.
2) the mernprmetric dialelkaloaw us. ed become dob-s swlels vaueas cowIs. own than 15% of 0* s" 5.I
6) the slts. owW s to Ub .h1 confidence Interval due toe a &opt eaft*of . the nas~mun Is Me 3.55 rns eWW ea~finu Ist.
F) lbs topurmit distribilt was used becaue the date felted uhe merak disteIbutioa test.
6) IMWos 6 ma -s usle. Ths stwdwmd deviationt 00b Volvo toodivide a orl WAIPIV sub Othe srigteeam.

XE-

I



'op

LP)~

6.~

TGMO 3.36 SeckerWAIN Water qiltlf 101 1111 MOMO .. ae 3.
Chaeyv disposal site. Coteed

SITE: U.103 COCdKY KMEIWI
07127/5" 10 6/27190
lNItl DATE: OIW23/90

Pamasli OF- owl 9au I CU 1*51M INTERVL0548IIIFO

OF5-;;FN1NMM MINXM MIaM WI DEVIATION VMAiiIiU MEChS Mill" MAI"U TIM[ left

7 6.103 73.506 16.33 3.319 2.57" ms 5.9 6.6m "I.7M Mhon" 716

moISS ETA I CIAs

LEs W#1L

6 6.9m3 6.0210 a.M Us Ns 114 69. 6.3 SAMNg UWmA1IC 2.6

7 2.6 2.10 91767 61.4101 2.9755 at 0.6 1.m2 fli.Ui5 mamm 7.6

7 .9m0 6.66 6.221 019 3.95 Is 5.8 6.0519 *.0 L4111011 7.o

I' GOUlt cowl OU. at is"s9.I G.W1 0.33 iWIn uic 2.6

G. -8.6Wa 6.11501 6.61 11A 11 II 31.3 0.6125 0.1150 11101POW IC 2.6

7 .9m0 6.020 is.6 IsA 114 114 U.7 6.023RWRI a.Wj w~i

milisil r/a.

7m 0.5066 m.00 m.-0 i s 6. 0.5660 3.8j103 mWAAuuIC 2!

Idle the dots at eam* loceSio l mea ~s@Wea baefor the s*titio a celculs im m Performed

" Statistical maxia to th. 99 pecent ons sided conflidmnce Interval. a a 0.01
2) Thai pomysemric distributions was used because the L, r'tocted values camri. mwe thwn 1$Z Of the bwis-l
6) the *tat. raw s the 96.91 confidence Interval du- toa somle altoeo 6. the matimm. is the 96.51l mus aide ConIi dOWe Ifin
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DETERMINATION OF DISSOLVED SPECIES AND MINERALS SATURATION INDICES
OF THE HAZARDOUS CONSTITUENTS IN GROUNDWATER OF THE MANCOS SHALE
UNDERLYING THE PROPOSED DISPOSAL CELL AT THE CHENEY SITE, GRAND
JUNCTION, COLORADO

CALCULATION NUMBER: GRJ03-07-90-14-14(01)-00 ( WAS REPORTED AS
GRJ03-07-90-13-06(02)-00 IN THE LATEST GRAND JUNCTION RAP).

A. Purpose

The batch and column test data presented in Calculation GRJ0•-07-
90-31-06(01))-00 demonstrate that the hazardous consti tents
present in the Grand Junction tailings pore water will be
attenuated by the Quaternary alluvium and Mancos'Shale underlying
the disposal cell at the proposed Cheney site. The purpose of this
calculation is to determine if the geochemical condition of the
groundwater where it is present in the Mancos Shale underneath the
Cheney site, is also conducive to attenuation of the hazardous
constituents by chemical precipitation.

B. Overview of Method

The numerical computer code PHREEQE was used to determine a) the
dissolved species of the hazardous constiutents in the groundwater
of the Mancos Shale and, b) the saturation indices of several
minerals that contain these hazardous constituents. The dissolved
species indicate which species of a chemical element is stable in
the solution. Saturation index on the other hand, is a measure of
solubility of a mineral, that is, whether a mineral precipitates
or dissolves in a solution of known chemical composition and
condition. The computational details used by PHREEQE are provided
in Parkhurst and others(1980).

The input parameters for this computation consisted of the
following types:

a) On-site measured parameters of the Mancos Shale groundwater
geochemical condition. These parameters are: oxidation-reduction
potential, pH, alkalinity, electrical conductance and temperature.
The measurements were made following the procedures described in
the UMTRA Project Standard Operating Procedure No. 16.1.13. The
data are provided in Attachment A.

b) Concentrations of several dissolved constituents including the
hazardous constituents that are present in the groundwater. The
chemical analysis of groundwater in wells 981 and 982 are provided
in Attachment B.

The input parameters used in the computation.for the groundwater
from wells 981 and 982 are summarized in Attachments C and D
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respectively.
The values of the saturation indices and the dissolved species of

the hazardous constituents are read off directly from the computer
print outs presented in Attachments C and D.

C. Assumptions

1. The calculation represents thermodynanic equilibrium reactions
with no consideration for time dependence of these reactions
(kinetic effects). This is a reasonable assumption as the
reactions involving the constituents of interest are probably
instantaneous.

2. The thermodynamic data base adequately represents the minerals
and the dissolved species that are present in the Mancos
groundwater. The data base is not adequate in that a) the number
of minerals and dissolved species for the elements for which data
is present are limited, and b) for a number of elements (for
example, bismuth, copper, cobalt and chromium) no data is in the
data base.

D. Material properties

Not applicable.

E. Data Sources

Thermodynamic data, chemical equations, procedures for calculation
of the dissolved species and saturation indices for minerals
containing hazardous constituents are in PHREEQE data base of the
UMTRA Project file maintained at the DOE's Albuquerque office.
The groundwater data used in the calculation are in Attachments A
and B of this calculation.

F. Solution

The details of calculations performed is voluminous and are not
attached. However, they can be exactly reproduced using PHREEQE
and the chemical input parameters shown in Attachments C and D,
with the input oxidation-reduction potential held constant and the
density of the solution being 1 gram per milliliter.

The dissolved species and the saturation indices of minerals for
the groundwater in wells 981 and 982 are shown in Attachments C and
D respectively. The dominant dissolved species and the minerals
containing selected chemical elements including the hazardous
constituents of interest are highlighted in these Attachments.

G. Conclusions and Recommendations

1. The data presented in Attachments C and D strongly support the
field observations (Attachment A) that the groundwater in the

40PVD



Mancos Shale underneath the proposed disposal cell is in a highly
reducing geochemical condition. Methane gas was produced during
drilling -f wells into the Mancos Shale; the modeling data show

S that the groundwater is supersaturated with respect to methane
(well 982) and pyrite, and the chemically reduced dimsedspecies
of various elements including those of sulfur, iron, arsenic,

-Imies ' molybdenum, selenium and uranium are predicted to be
dominant in the Mancos groundwater. This highly reducing
geochemical condition coupled with the alkaline pH condition will
insolubilize the hazardous constituents present in the Grand
Junction tailings pore leachate.

2. The saturation indices of th. hazardous constituent. presentecd
in Attachments C and D show that the Mancos groundwater is
supersaturated with respect to cof finite (USiO4), phalerite (ZnS),
greenockite (CdS), galena (PbS), ferroselite (FeSe2), native
selenium (Se) and molybdenite (MoS). Therefore, these hazardous
constituents are predicted to precipitate in these mineral forms
as the tailings leachate mixes with the Mancos groundwater. The
concentration of other hazardous constituents in the Mancos
groundwater was below their detection limits.

H. Results

The dissolved species and minerals-saturation indices of the
various constituents of interest, including the hazardous
constituents, are highlighted in Attachments C and D. Also see
the conclusions above.

I. References

See the cover sheet of this calculation.

J. Attachments

Attachment A: On-site measured parameters of groundwater
condition in the Mancos Shale at the Cheney site.

Attachment B: Chemical analysis of groundwater in Wells 981 and
982 in the Mancos Shale at the Cheney site.

Attachment C: PHREEQE (model) predicted dissolved species and
minerals-saturation indices of various constituents present in the
Mancos groundwater, Well 981.

Attachment D: PHREEQE model predicted dissolved species and
minerals-saturation indices on various constituents present in the
Mancos groundwater, Well 982.

I I
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Attachment A:
condition in the Ma

On-site measured parameters of groundwater
ncos Shale at the Cheney site.

WELL TDS* ALKALINITY TEMP
FOUNDATION NUMBER Eh(mV) pH (mg/1) (mg/1 as CaCO3) (C)

ALLUVIUM 808 206 7.48 1270 327 14
ALLUVIUM lils 227 7.36 664 286 12
ALLUVIUM 820 24 7.49 1630 14
ALLUVIUM 828 -20 7.51 620 474 14
ALLUVIUM 8292 208 7.23 680 401 13
ALLUVIUM 904 111 7.31 966 422 13
ALLUVIUM 965 221 7.09 798 290 15
ALLUVIUM 966 247 7.31 812 349 13
ALLUVIUM 967 255 7.40 760 259 22

MANCOS SHALE 811D S7 7.14 4320 457 10
MANCOS SHALE 981 -252 8.38 4220 1148 12
MANCOS SHALE 982 -355 7.22 6210 1002 14

DAKOTA SANDSTO 977 -12.5 7.22 12100 6630 19
DAKOTA SANDSTO 978 7.43 15410 7861 19
DAKOTA SANDSTO 971 7.80 15300 7899 17

*- LABORATORY MEASUREMENTS MADE ON SAMPLE COLLECTED
ALL OTHER ME.ASUREMENTS MADE IN FIELD FROM 11/89-2/90

q
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Attachment B: Chemical analysis of,_groundwater in Wells 981 and
982 in the Mancos Shale at the Cheney site.
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Attachment C: PHREZQE (model) predicted dissolved species and
minorals-saturation Indloes of various constituents present in the
Manoos groundwater# Wall 981.

fd and iifteailg laurstich indie|sm itso sms gtoundeouott chonly si
I .0000D . . ,j f k . Vr ' VrA*44) )

t~/ C.- -
10 50.

J-D. Pe +P' Con Cc-,*e v/

as shaltI R D

-D 2 6.3
2.2681-S2 11
2.300D-01 19

* 1.56D0403 23
S1.7k6DD401 31
fTIDN NUMBER I

4.BZDD400 12 3.0D0DZD-'3 13 1.610403 16 I.SDDD0D0
6.8000+÷0 21 1.10D0401 22 A.00D0-02 35 3.507D-01
1.10304D) 27 2.D0DD-02 29 A.004DD01 37 1.458D-B2
1.79DD400 32 9.02D-.3 34 I.IDDD-D2 10 1.101)42

Kotaos Shale# GRJ Cheney Site, Vell 4981
a

F- C.0s.'s I
FwrJ.Dsw I

-C .aaI t

7Ga- ic~iJ&

2 1
MT9-~-

CL, APw7
TOTAL flHOALITIES OF ELEPEEM

ELEMEN"

AS
101 ALIK
CA
Co
CL
F
FE
K

N
NA
PB

U

ZN
HlO
SE

HOLALITY LM MZJ.ALITY

I .6D32?9D-D7 195
2.3117150-03 -2.6379
2.458385D-04-3615
2.678083D-De -7.5722
4.55658ED-02 -1.3411
7.5221130-~5 -6.1012

.132328D-D6 -5.3538
1 .7W425D-04 376
4.539622D-.L -3.343D
7.3055569-L7 -6.1363
I .78L90;D-04 -3.7.84
6.721286D-02 -1.1725
1.6e5630-.0E -7.0139
4.88E3560-5 -3.3165
I.137325M D4 -3.7350
2.0165240-05 46E
3.52nfi)6-DB -7.4526
1.f5BB4250D-07 -6.7725
2.20014•5-D6 -5.6575
1.1432190-B7-.91

-DESCRIPTION OF SOLUTiON--

tv-:;ý te ý 2)

N a 6.38N0
FE a -4.154D

ACTIVITY H20 a ."Ký
IONIC STENGTM a .0600

TEMPERATLUR 12.DD00
ELECTRICAL BALANCE • 2.0087D-47

TNO • -2.85isD40A
1OTAL ALKALINITY " 2.3017D-D3

ITERATIONS 22
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6.96264D-Di
1.134:U
A. 104852-1I

1 .5438:0-12
2.52M7D-14
1.5764D-11
1 .55!792-1 _
3.V5 312-Di
1.2187-D.12
1.524732-17

3. 47•565-2

4.2025•7-12

i .A2516-i5

4.83475D-Ii

1.36362-15

15.2•!3)-:7

2.571i62-1

1.473:11-24
A.24E25-D-2

2.A 252-I:

3.642M31-12
I.4IV7D-1I
3.53:25-1B

2.652660-11
7.B3324U-13
1.104682-1A
3.•163282-i

5.133730-16
7 . 3 5 i i i

7. 233562-2A

1.6i245C-Bi
1 .5olD184D-1
4.129222-!3
1 .2465!D-17

-21.6621

-21.3255
-22.3476
-25. a. a

-12.3252
-7.377.2

-5.3
-1H.1625
-16.2225

-6.2577
-6.1572
-6.5437

-I0.3567
-11.8ii4
-13.5i58
-I.7965
-6X.27
-6.5S5

-16.8168
-5.21142
-6. 48

-15.162U

-11.534
-7.2134
-7.722"1
-i.0773

-13.256

-16.ci45
-1.8.Ii256
-!2.136i
-13.55z:

-23.E315
-21.3717
-12.6352

-11.3217
-7.6iB6
-5.19-28

-14.8751
-20.5473
-10.8176
-5.4386

-13.953S
-i. 4'73

-10.5763
-12.1530
-13.%56E
-8.5•33

-12.1M5
-15.2952
-iB.6364
-23.1547
-8.7925
-i.6234

-12.3,42
-16.9042

4.3•5543-El

E. 135543-31
9.I3BU4O-Di
8.i1355i4-21

8.13S54:-::
I.131l3-i,
5.13554c-:i
6.13852-:i

4.135500-01

1. DI3SiD+E

8.13BU4X-1
I.r138142-D

4.355040--M
S.3135124ro-

8.135542 2

I.C!3i1iO,4

A.38.• 4.

8. 13••2-C1

3.r-13i54-21

6.135542-Z1

1.56710-:1

1.01351i2+22

8. 135543-21

A .354~i-n

E. 1355 2-El
8. 134.2-E
; .3:512*2-2

1.313512i)22

4.388242-31

1.U313-:4:D
I .D351D4•-•

8. 138542-ti

1.2713143-3

-. 3577
-. 3654

-. t854

-. G7L
-. 37

-. •i

-. OF4

-. 03554

-. 2854:-

.357•
-. .08514

-. i:6

-. •1

-! .43:5•

- .2554.

a. 3'554

-. 3-"54

-.3577

-. OU'7_.026
-.25"4
-. 77

-. 25i4
-. 3577

-.l0854S.vF45
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224 Fi(H-)3 -1.G 4.BE339D-17
225 FB3(OF)4 2.0 5.2943Th2 D
230 PiC03 An.
231 Pt(0 ()4 -2.1 5.171610-16
232 8(50L)2 -2.[ 7.437553-14
233 FBFr03 4 .- 059470-10
265 H2AS03 - -1.X 1.54583-08
266 .AS03 2- -2.0 3.021320-12
267 AS03 -3 -3.0 4.510•85-17
266 •4AS03 4 1.'B 3.7270E.-16
269 IA504 - -1.0 7.145M-14
270 H•304 2- -2.0 5.23EV70-12
271 A504 -3 -3.E 6.3734•0-15
,272 H03 - -1.1 2.158U0-03
273 H2C03 AQ .0 2.006550-05
274 fiOQ - -1.0 6.28211
275 IW AC .0 2.945310-10
276 K-2 - -1.Z 8.126220-14
277 IK72 AD .0 4.031790-19
281 I.'- AD .0 8.37735D-10
262 S 2- -2.Z 1.573N4.-13
2;3 U06-. 43 .,0 5.4E19D27?
254 U(0.)2 + 2.1 7.1575.-22

266 U(OH)4 ,. 0 A .. 45,0--?
2E7 U (C)B - -" "-.
26i LF2 2+ 2.1- 6. -3L
2in L•3 +1 I .0 5.42752>-S

29-1 UF4 A, E 1.954!Bn-2i
.0! UC207 OL 1.0 7.6660-1
305 U02[030 -A D.D 2. 50-16
305 U0710-3;7 -7.U
306 U0270323 -4. 2.76"332-13
3.7 *J2 1 7.2252-2!
30E U02;2 A- .1C 2.453140-21
3BD U07;-! ; -:.z 5.4203:5-23
31D U02:4 2- -2.0 1.1373K0-25
311 UO2K.L i1 I.0 4.74646D-23
312 UC2S04 A .c 4.707i6B-23
313 U020•L)2 -2.: 5.4751iD-25
319 U02-ý.5i0 1.0 1.512132-19
353 -J:- -I.Z 5.433BEI-17
35d, KSC3 C', .0 6. 553i22-24L
367f SK-2 -2.
365 SE-2 -2.0 7.24430D-22
365 IGE- -1.0 3.5i987B-15
370 1SE .t ".31360-20
371 SE03-2 -2.0 2.5ES50-H3
372 -t0074 1.0 9.401-2
373 IW004- -1.Z 9.404510-29

-16.3890
-19.2762

-7.067D
-15.2864
-13.12U

-, .3915
-7.5.106

1• 6 . W5.9'kd-16.3055

-:5.4286
-13.1160
-11 .2614
-14.1956
-2.6658
-4.6576
-10.2D41

-9.5309
-13.0901
-18.3945

-12.44-69
-27.2595

-21.1426
-15.U612
-11.2112

-7.4527
-2i.2157
-25.D256
-25.7ni"
-is.;ii•

-15.i545
-13.'izi

-12.5622
-27.1414
-20. 605•

-22.2655
-24.f;

-22.3236
-27.3772
-2t.2614
-151.204
-16.2645

-23.1575
-7.2425

-21.1397
-14.U37
-19.13,59
-25.557S
-0.3527
-26.U267

3.323440-17
2.32317D-20
B .690350-08

2.265320-16
3.26363D-14
3.313950-10
1.258140-H5
1.32577D-12

3.n33450-16

5.815330-14
2.25533D-12
9.98816D-16
! .756530-B3
2.03446D-05
5.0570D0-11
2.9•86280-10'
6.613B50-14
4.0578BD-19
8.65884-10
1 .56526>13
6.61645B-79
3.155420-22
1.12B3951-.6
6.23949-i2
2.B7D1SD-nE
2.6:512"Z-3r!
7.67,3240-30
1.98124D-2i
6.24,095015

1.233450-16
1.112610-14
1.0!59550-it
5.T7779D-21
2.517650-21
4.416500-23
4. 55532.-26
3.563120-23
4.77264D-23

2.403E50-25
1.230720-19
4.422540-17
1.05034-24
2.5U40D-08
3.18108D-22
2.525510-15
7.41519D-20

-1.13454D-30

3.372i3AD-09
7.654727D-29

-16.4764
-19.6339

-7.060

-15.6771

-13.235i-11. 6739

-15.6005

-2.M552
-4.6916

-10.2935
-9.5245

-13.1795
-16.3855
-9.0712
-12. 50.6
-28.B647
-21.5:05
-25.'576
-11.2052
-7.5421

-2L. 737
-2E.1150

-72.2345

-15.3:-16

-13.4531
-13.55i
-20.2308
-20.5950
-22 .3545
-25.3215
-22.4131

-72.3212
-24.6151
-15.9058
-16.3z43

-23.1 z1
-7.CU06

-21.4974
-14.533
-19.1299
-29.9452

-8.4721
-25.1161

8.138940-21
4k. 00-BI1

6.3854D-01

1.03980420t

8.138540-01

8.136940-01

4.D1350D-1
1.07143-50

4.138940-t1
6.35K041-01
1.567140-01

8.138940-01
1.013910+00

8.1385940-0

I c.013510+

8.13894D-01

1.013•l+00

4.3B8040-01

1.56714D-c1

5.13SU4D-D1
1.01351.0-0

8.135540-01

I .013510+00
5.1345~-1I

4.355062-01

5.138940-0i

I .0139iD+00

8.135542-01

4.35040-01
5.138540-01
1.013510+00

8.13894i)-0I

-. 0594
-. 3577

.!06,
-. 3577

-.30547
-. 0•U,
-. 3577

-. 6045
-. 08%

-. 0694

-. 0894

-. 3571

- .0.949

- .577

-i.845"

-. W55

-. NU54

-. 0,55

- .3577

-i.3056
-. •7

-.0554l

-.0060

-.3577

-.0594•

-- LOOK MIN ]A -

5 L 7/0,v XVAlZenS
PAE LO; W LOG KI LOG IA/KT

UkAi :N: m

U02 (All
LA09 (E)
M3O (C)
L6104 (C
IF& (D)
LF4.2.5•
17',." 1rI

-12.2446
-12.2446
-41.1271
-21.0314
-15.9801
-62.5-555
-62.5550
-i4353L

-14.4450

-41.4653
-6.1146

-27E.335
-37.92H

3. 24

-34.2169
-24.637
-1? 75
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SC4Oz;!T -43.Mi2 5.5207 -15.0576
U. -- -25.ii -14.4461 -11.5456

-7.61iD -4.514D -3.1770
A;AsCNiT. -E.P:3n -6.2261 -.. 5656

A .4.56:4 -537E7
E;L•:TE i3.2i~5 17.6535 -4.56UH
EMIT- -;.7: -6.4123 -. 37D7

! 3!.•35 -6.1450. -2.33K

NLrNCEf 9.3562 12.)DD6 -2.652
C[il OTA -3.7355 -3.7738 .E352
DiMIE 16.4362 2D.96E7 -2.5325
D;O~l iT E -17.2H56 16. 72 3 -.566~7

ESOM.ITE -7,42V7 -2.234.2 -5.165
SEFiOLIT 14.973i I8.750T -3.VD61
FERRi*HYD 414.i3i 15.2547 -3.3232
FE3(OH)5 IO.6676 46.5553 -6.0527

14.806 Wi.,345 -.05.37

52..7 i51.75Z4 1.3.423
EY;:7 -7.62i4 -3i.557 -1.3147

:•qI 2.7- 7i.i•l' -7.073!L

t•A7E' .5.5E..

HE•S~iTE h•5i• 2..£ '.i•5i

HjYLATE -. 35.2J -2.r"..•.z -135.i36
jA•DE:qE 3.79 2..653 -27. 1 .

"H'7. !3.53 -2.2532

MAE•:7 -E.567 -,.• -. 6E25
3E .2.15'. 6.7166

•.5i -5.5 -1 6 -. 543

;FY £ -B.542 --.. 3. 16
QjT -',i6-- . r!7 5.2•37

-,Az4.2*7i i4523
5!D...... -1D.55i5 -10.3711 -.215

-AJL(AG 3.7355 -2.e330 -.9
61021AF -3.7355 -2.E33 -. 9E25
SFR2 -13.4425 -B.58!5 -4.,667
S 'Ii OOki A -5.6553, -1.22i; -.6554
TALE 24.3323 24.2275 .124
TiENARDi -6.2774 -. 16i: -6.1M5
-ERMDA -7.33 .2736 -7.556i
7EMO:;T k1.2547 5M.7773 1.4264
=Y•LI 1E.E.(24 43.2D53 -75.1_35

16.0724 414.46nz -26.3554
4 i *6."721t 4!.67Z5 -2S.7154
6iXEYiTE 26.253i 52.635 -24.3372
,.iALAhi.N 35.5145 •.2175 -27.703!

FIRO1D C.7704 15.6441 -5.674z

• OZ -11.377M -1C,. 34 T5 -I.MP6

W•AL2, 4 -5.il5 2.1252 -11.54i2
SS'ir; -4!.6!5• -31.6061 -ID.D136
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ZNC03, 1 -12.5143 -10.26D0 -2.253
ZNF2 -!6.0706 -1.0B29 -14.9677
2N(ON)2 9. 0642 11 .5 2 -2.1i56
22(05) 8.34-9, 15.2KDD -6.1501

ZN-5z(O)E 25.764.! 3.5D."2 -12.7155
277 (•-) 2 -2.3372 7.5930 -9.6372
ZNL4(i)6 15. 311 26.k-'52 -12.56F9

NN.N03)2, -169.6512 3.255i -172.9371
ZNO(ArT s.,. 11.3ii -2.2z5..:
2INC!TE 9,.C.55 1.TC75 -2.7654
ZNO(SU -13.7576 21.09iE -,4 .
WNS (A) -A2.6260 -4.6423 2.0163 .. Affl"
SF+iALER i -42.626. -47. 5653 4. ..
iLj 2iTEE -42.8260 -45.5187 .•6927
ViS 10 3 5.3095 3.54,55 L~~F~
WLLEVIT 14.43i6 16.4451 Th0105
21NCOSIT -11.421k 3.6516 -15.073K
ZN5041 I -11.4723 -. 2145 -11.2r78
BiWAN!7 -11.4266 -1.75•7 -9.6719
GOsLA;'T -11 .475 -2.M7M3 -5.3572
coMEA -1.PET3 k 1.M5 -15.151S

OTAV'TE -14.6376 -13.72D6 -1,.11,.'C
CL2 -i2.57•6 -.506 -17.3463
CD ..21 1 -12.877E -1.60,92 -11.72.66

-15.351E -2.6552 -15. 73 5e
.6.76.: 3.7567 -6.F761

C:3 (D-.' -.7 7 7.56*Hw -77.7557
CD30r2(3 -2N.73:3 6.7i r!E, -27.44:3

6.5--24 25.4i -21.8655
ONTEM• e.7.E=, 15.9i7l -5.16&5

.. 6157 -6.591.
[.5 -13.7456 .3925 -14. 13-.2

. 1 -3.7ii" -1.4:EE7 -12.3376

[050417. -13.7479 -1.7203

Fi.A -. 554; /`.25•

cCS X. -!2.34:2 -4.9 .71 -7.3531
MATLc.:: -15.i2K -5.6957 -5.,CE35

N*.'3• -76.6412 -;i.E"' 651

crE-;jET -14.3W10 -13.2i24 -I.r.EU
ZSF2 -17.0582 -7.ti66 -10.4415
RS5iCOT 7.2775 13.47L7 -6.1732
LII-4A 7.2775 13.2673 -5.9699
FBO, .I-. 7.2i72 12.9Eo -5.6525
F20C03 -7.BUS -.1171 -6.5564
LAR•KA!T -5.9i15 -. 06A5 -5.5467
i3025C4 1.3840 11. OD3 -5.7uT74

F"io03s54 6.6535 23.2719 -14.5566
K307103 ri54a 11.9032 -11.6M9
FI5503 3.56li 7.6294 -4.0675
F750i4 10.85i4 20.6255 -9.7694
ANi.ESIT -13.205'U -7.861E -5.3471
6ALE% -i44.6135 -5"1.4475 _
FLATTWN 15.1456 51.6635 3.51 F
F203 22.4461 61.04DO -38.593i
MINILM 25.7436 77.1235 47.3602

{o *0)2 "7.2i66 5.6175 -1.32Di
LAMrIONI -2.5216 .620 -3.1415

42(0H)3 &.7746 8.79DO -4.0152
HYDERU. -21.3053 -l7.460' -3.453



ASEENV'Ll -109.11K~ _B5.007~ -24.0442

OR1P)ENT -21D.29:5 -211.6446 z
REA -63.i3 -76.6533 -6.232:
A5205 -38.6557 6.BSs -45.736i
SUL•A -44.05ii -37.6303 -6.4206
CA[AS(A0 -. 4122 22.3ND5 -72.7122
FEAS04.2 -4.4071 13.7642 -i6.2613
MOAU2 -.162 12.V50 -20.6i54
F53(AS04 -16.5627 5.D5LO - l2.7627
ZN3A5042 -11.6272 13.6700 -25.2522
L14- 12.8155 3C.SE -21.53;3
FRTLAND 17.6146 23.6955 -io.8509
WiSi5TTE 10.53i4 12.5204 -1.6510
•ER1CLAS 13.D15 22.7173 -9.6755
K<--FE;; 42,9562 45.7251 -2.765i
UOLLASTO 9.071i 13.6516 -4.5717
F-WOLLST 9.B7?9 14.554! -5.4741
CA-OLIVI 21.554 39.4775 -17.5821
LARNITE 21.Ei54 41.0527 -19.1573

34.7i09 77.4231 -42.7127
•NTICZ 7 22.!7*7 31.5214 -9.74i7
AKER.i~i 31.2516 50.0243 -i.7727
ME ;2NiT 14.0671 72.11i2 -2;.,-:7r

LE:IOZR 4.5315 14.7342 .i7

14.53:i 16,0342 -1.1M32
NA2H53 -14.;216 5.04;i -!i.1705
K75:3 -15.3116 8.2525 -27.5i4=

za . -.. 5435 -3.5E15 -11.961i
CAE3.5- -i.5426 -3.126- -12.415i

.03 -15.2655 7.1152 -22.3Mi1
-53.COO -43.iIEL

[32ýGA;) -21.5i:4 -:.177 -3.4267
72(02) 1-,7-73 67.6E5- -71.5633

[V=DD4 -i.iB -7.7434 -2.2i64
N47. CE 62.5554 -63.7ZI5 "

1<r



Attachment D: P1MEEQE aodel predicted dissolved species and
minerala-saturation indices on various constituents present in the
Hancos groundwater, Well 982.

IL'%r PP__La PL ~ *l- hipt'!a* w l 'I??
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I ao5~. _

2.32DDKf3
2.30Z-04l3
A .3t-DD-Ml
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27 3.DDD-Ml 29 I.MD4D+3 3D 1.160DD4i
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II
7GT AKi
[A
CD
CL

K

NA

•ASI

U
ZN
MC
mo

4.661917D-05
2.G12-174,1-Z2
4.ESS2l•f,-Z4

3.5E28,-E

1.2L9:3-'3.!6
2. : n.62e2-1•4

I .53256:1Zj-16
1.O12,2259-.:
! .4577531.-127
I .08371,12-122

1.236NUD-4
5. 17/'25'55'2-C
I .6:32131,-12B

3. 06U23Z.-,'7

2.1 2241K2-Z17

-4.3314

-3.31 E..

-7I44.5
-1.96:2

-3.6916
-3.1474
-5.7369-,55t5

-6.8363-1.5626
-3.5G051
-4.2865

-6 .511 I

-6.6773
-6.7424
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MI

D: SC.j7,rvN -

FE
A "j'py r":"

-OTA: [A••. F

i, CAL kAN*tE

k, A-.KAL:~T

707k WSO

7.27-K
-ý.23:8

2.E!5£;-$2

D1S~'R:sJT:3~ D~ SFE::ES *
e

sI7o L_ I, r-?T7.ELF-s 1

~L427Y L1212 ~L42~ A~I1Y:TY LO~ A::v:
GAMM.A

I i4

2 E-

I Co 2+
12 ED 2+
13 CL-
2? FE 2r

21 M•1 24
27 Pk 2-
24 N4-

3D •4E2•27 Fi• 2.!

32 LUO0 2i
34 N 2-

2.C2

-1 .1

-2.12
2. U
2.1:

--".12

2.0
2.1
2.12
2.12
1.12
2.'2

-2 .12

2.12

6.E2525,3'-12
I .71237D0+6

1.567130-C-1

2.422912-21
6.581813.-22
7.4075e'-'!

6.68537610-14
i.7.757:1-06

2.57662122
I .2341612-124
5.171255>-25
3. 167127D-4
2.5556112-17

-7.U655

-".01214
-4.3314

-3.3285
-15.6157

-I.1E12
-1B2.1303
-3.6916
-3.1743

558.45

-17.2597
-21.55S5
-3. 5127
-4.7665

-23 .453
-16.5355
-112.17Th

5.37032D-DS
I.7u137D+06
5.96713D-01
3.6651410-D5
6.78566-06
1.55511-124
9.2867312-21
5.025211D-L2
2.83'2G0-11
I .5514ID-12i
2.95252M-01
5.9*98%X-7
7. 575i5-02
2.36870-18
9.232560-23
1.261510-B4

5.716t2D-17

-7.27rhr
6.2325
-.12114

-5.1654

-2r .1232i
-1.29iB

-3.E193
-3.5257
-6.2219
-.11217

-17.6262
-22.1234
-3.e9)1
-4.7fl75

-23.9258
-16.5562
-112.55

3.532;:7xi

4.26255-3a1

3 .632esM-:1
7.627ar.-vi
3.E32•.•-:
7. 62762D-rJ
4.411550-01
3.13276D-o-i

7.-2•51-Di
3.2M-C;

I M.2225DX+4
3. 83281.-l~3.132M8 -
3 .83285SD-oi

3.232531-DI

-.11241
-. 4165
-. 37B5
-,4165
-.1176
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-.1176-,3554

-. 4165
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al ,•L T AI..
65 OF- -1.0

66 fl5! OL - -1.12
6V H.0! -- 2.0
76 .O"+ !.D
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Purpose of Calculation

The purpose of this calculation is to determine proposed

concentration limits for hazardous constituents and elements of

hazardous constituent compounds in groundwater at the Chenev

disposal site in Grand Junction, Colorado.

Overview of Method

For those hazardous constituents that have an EPA MCI. (arsenic,

barium, cadmium, chromium, lead , mercury, molybdenum, nitrate,

selenium, silver, uranium, and the activities of radium-226/228 and

net gross alpha) background concentrations (listed in table 3.38)

are compared to the groundwater standards. If concentrations are

less than the standard, then the proposed concentration limit (PCL)

will be the same as the EPA MCL. When background concentrations

exceed the groundwater standards, the statistical maximum of

background is used as a replacement to the EPA MCL. There are

certain hazardous constituents and elements in hazardous

constituent compoqnds that do not have any predetermined

concentration limits. For these constituents, the PCL will be

based on the statistical maximum of background concentrations.

In the case where the hazardous constituent was not detected in
gonwtC,,heJb:ý oy ete.£io lii,,wl e use a the

Assumptions

The IssumptioTr being made in this c i cu 1at iori i t that the

background moni tor wells and number of samples are an accurate

indication of background groundwater quality.

Data Source

DOE sampling results from UMTRA Data Analysis and Retrieval System

(DART). See tables 3.38 and 3.39.

Attachments

1) List of EPA hazardous constituents and t he r concentration

limits. (Those underlined in blue are the constituent whose PCL is

the same as the EPA MCI.

2) T;ahl- 3.38 is a list of water qiialit\' data for the backgrnot na

moniLor wel lI . (B-s2d' ±.-ih hazardois .:onstltiLnt i.; a comment or

how i tL PCI. was determinod . )

3) Tahle 3.19 is a list nf wat-- q,,iI ; tv t.t i t ics for hackgroind

MP)1 i.t r) r For thos#; hazardoi o i - LhaL d-) n0L hl':

.J lin~n o mi t, th.o stditist i..a vni: ,nnrn )- ho--hn -n t~--

Pr .I.



Elements contained in hazardous constituent compounds

Aluminum (Aluminum phosphide) 0.1 <MDL

Cyanide (Soluble salts and complexes) 0.01 <MDL

Fluoride (Carbon oxyfluoride) 2.2 BG

Strontium (Strontium sulfide) 10.1 Br

Sulfide (Strontium sulfide, carbon disulfide) 10.0 BG

MCL- Maximum concentration limit as defined by the EPA.

(Secondary drinking water standards are being used for

copper and zinc).

<MDL- Concentrations in background groundwater were less

than detection. For these constituents, the concentration

limit is the same as the laboratory detection limit.

BG- Concentration limit is based on the statistical

maximum concentration of background water quality.
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ItHMIKA 1VlO O-(Gk. 1 lll,

J6AXJI~kM COwCVNTRATION 01- coNS?27VF.NTS $or GROUNDWATER PROTECTr30N-

(hummarlied grom DRAV'I)NA|. IPA Cr~r1flater Standards (l 1/VU))2

Table 3 - CONCENTRATION LIMITS

(Concentrations of these constituents shall not exceed

the fol3owInR l1mits aor bar kp'round. whIehrver Is hIphrr)

Arsenic (As.
barium (ba)

Cadmium (Cd)

Chromium (Cr)

Lead (Pb)
Mercury (Mg)

Molybdenum (No)

Nitrate (as N)
Selenium (Se)

Sliver (Ag)

1.05 mor/)
1.0

.01

.05

.05
.002
.1

10.0 (O R/ m]/ No 3 )
.01

.05

benlene (Cyclohexatrlene) 0.005 mg/1
Carbon tetrachloride .005

p-Dichlorobenzene(Blenzenef,1,-d-) .075

1, |-Dichloroethylene(Ethene. 1, |-di-) .007

Endrin .0002
Ethylene dichloride .005

Lindane .00A.

Hethoxychlor 0.1 mc/:
Methyl chloroform .20

Toxaphene .005
2.4-D .l

2.4.5-TP .01

Trichloroethylene .005
Vinyl chloride .002

Combined Radium (Ra-226 & 228)
C-obined Uranium (U-234 & 238)

Gross Alpha (excluding Rn 4 U)

5 pCI/1
30
15

(- 0.044 mg/I)

Appendix I - LISTED CONSTITUENTS
(Partial list: only inorganics w/o HCLs)

Antimony and compounds, N.O.S.
Aluminum phosphide #
beryllium and compounds, N.O.S.

- Calcium chromate U

Carbon Disulfide

Carbon oxyfluorlde 0

Cyanides (soluble salts and complexes). N.O.S.

Nickel and compounds, N.O.S.

Strontium sulfide #

Thallium and compounds, N.O.S.
Vanadic acid, ammonium salt 0

Vanadium pentoxide 0

Zinc phosphide 0

N.O.S. - Not Otherwise Specified; Sitnifies all members of this

general class, Including those not specifically named in Append.]

ADDID when 1his Appendix rep] ced pprndix IX, ' n CFR 26r
NoLe -VCobalt. lCopper. Sulphide .JTin. Vanadium, mn- ZincL

when this Appendix replaced Appendix IX
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Table 2.38 Dakota Sandstone water quality by parmwter at 'he. .... -:- ;.'c, r -| ite. .f.rwdl unc1jxtion, fml-irpdo

SITE: GRJ0% LHENEY RESL;WVO0
02/O0210 TO 06/29/90
REPORT DATE: 08/23/90

-e.DL

0. 0o3

CL 0-aolft

M9gL

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER DETECTION PARAMEIER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE LIMIT UNCERTAINTY

ALKALINITY 0971 02/19/90 0001 rD D MG/L CAC03 7899.
0971 06/28/90 F014 KOD 0 9139.
0977 02/02/90 0001 KD D 6630.
0977 06/28/90 F014 KD D 5667.
0978 02/12/90 0001 KD D 7861. -

ALUIMIMU 0971 02/19/90 0001 CD 0 MG/L 0.05 0.1
0971 06/28/90 F014 KD D .1 0.1
0977 02/02/90 0001 KOD D 0.05 0.1
0977 06/28/90 F014 KOD .1 J
0978 02/12/90 0001 CD D 0.05 0.1
0978 06/29/90 1014 K) D • .1 0.1

AMMIONIUM 0971 02/19/90 0001 KD D MG/L 6.1 0.1
0971 06/28/90 F014 CD 0 a. 0.1
0977 02/02/90 0001 KD D 5.3 0.1
0977 06/28/90 F014 KD D 6. 0.1
0978 02/12/90 0001 KD 0 5.2 0.1
0978 06/29/90 F014 KD 0 7. 0.1

ANTIMONY 0971 06/28/90 F014 CD D NG/L .003 0.003
0917 06/28/90 F014 KD D < .003 0.003
0978 06/29/90 FO1 KOD 0 .003 0.003

ARSENIC 0971 02/19/90 0001 KD D MG/L 0.03 0.01
0971 06/28/90 F014 KD 0 < .01 0.01
0977 02/02/90 0001 KD 0 0.03 0.01
0977 06/28/90 F014 CD D .01 0.01
0978 02/12/90 0001 KD D < 0.03 0.01
0978 06/29/90 F014 1D 0 .01 0.01

BARIUM 0971 02/19/90 0001 KID 0 lG/L 4.44 0.1
0971 06/28/90 f014 KD 0 18.5 0.1
0977 02/02/90 0001 CD 0 38. 0.1
0977 06/28/90 F014 KD D 34.1 0.1
0978 02/12/90 0001 OD 0 36. 0.1
0978 06/29/90 F014 )D D 32.5 0.1

SERYLLIUN 0971 02/19/90 0001 ID D MG/L 0.005 0.005

FORMATION OF COMPLETION CODE:
CD - DAKOTA SANDSTONE

FLOW RELATIONSHIP CODE:
o - Dow GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

) ) )
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Table 3.38 Dakota Sandstone water qualjl:f jy permtter at the
r:cney disposea site, Grand Junction, '-racJ

Silt" '*qJO3 CHENEY RESERVOIR
O.iO.,'•O 10 06/29/90
QpLw DATE: 06/23/90

1rr-r

PARAMETER NAME

P'. 0 L

MOL

0. as 91.

SERTLLIIN

mOtl

LOCATI I
I0

0971
0971
0977
0977
0978
0978

SAMPLE FORMj FLOW UNITS OF
10 COMP REL. MEASURE!.flG DATE PVT

PARAMETER
VALUE

1t-t* I 4

02/02/90
02/12/90

0001
0001

ID
KD

0
D

MG/L < 0.005
< 0.00S

0.005
0.005

DETECTION
LIMIT

I I- I

PARAMETER
UNCERTAINTY

02/19/90
06/28/90
02/02/90
06/28/90
02/12/90
06/29/90

0001
F016
0001
F01O
0001
F016

ID
ID
ID
KD
KO
ID

D
0
D
0
0
0

MG/L 1.96
2.1
1.99
1.5
3.13
2.9

0.1
0.1
0.1
0.1
0.1
0.1

CADNIU1 0971 02/19/90 0001 ID 0 MG/L < 0.001 0.001

0971 06/28/90 F014 KD 0 < .001 0.001
0977 02102190 0001 ID 0 < 0.01 0.001
0977 06/28/90 F014 ID 0 4 .001 0.001
0978 02/12/90 0001 ID 0 A 0.001 0.001
0978 06/29/90 F014 KD 0 4 .001 0.001

CALCIUM 0971 02/19/90 0001 KD 0 MG/L 32. 0.01
0971 06/28/90 F014 ID 0 38.0 0.01
0977 02102/90 0001 KD 0 28. 0.01

0977 06/28/90 F014 ID D 14.S 0.01
0978 02/12/90 0001 ID 0 42. 0.01
0978 06/29/90 F014 IKD 0 35.6 0.01

CHLORIDE 0971 02/19/90 0001 ID D NG/L 46A0. 1.0
0971 06/21/90 F014 KID 0 4490. 1.0
0977 02/02/90 0001 ID 0 3360. 1.0
0977 06/28/90 F014 KD 0 3040. 1.0

0978 02/12/90 0001 ID D 4130. 1.0

0978 06/29/90 F014 ID D 4850. 1.0

CNHII.IUI 0971 02/19/90 0001 ID 0 MG/L 0.01 0.01

0971 06/28/90 F014 KID 0 4 .01 0.01

0977 02/02/90 0001 ID 0 4 0.01 0.01

0977 06/28/90 F0%l .'J 0 A .01 0.01

0978 02112190 0001 ID 0 • 0.01 0.01

0978 06/29/90 FOI lKD D 4 .01 0.01

COBALT 0971 02/19/90 0001 ID) 0 MG/L 0.03 0.05

FORMATION OF COMPLETION CODE:
ID - DAKOTA SANOSTONE

FLOW RELATIONSHIP CODE:
0 - DOM GRADIENT

PARAIETER VALUE INDICATOR (PVI): 4 - LESS tIAN DETECTION LIMIT

) )



Table 3.38 Dakota Sandstone water quality by parmeter at the
Cheney disposal site. Grand Junctlon, Colorado

SITE: GRJ03 CHENEY RESERVOIR
02/02/90 TO 06/29/90
REPORT DATE: 06/23/90

4.4I

LOCATION SAMPLE FORM ILOW UNITS OF PARAMETER DETECTION PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE LIMIT LUCERTAINITY

COAI 0971 06/28/90 F014 KD D MG/L A .05 0.05
0977 02/02/90 0001 I1 0 ( 0.03 0.05
0977 06/28/90 F014 D D .05 0.05
0978 02/12/90 0001 10 D ( 0.03 0.05
0978 06/29/90 F014 KD D .05 0.05

COPPER 0971 02/19/90 0001 rD D MG/L 0.02 0.02
0971 06/28/90 F014 r0 D 0 .02 0.02
0977 02/02/90 0001 ID 0 0.01 0.02
0977 06/28/90 F014 KD 0 .02 0.02
0978 02112190 0001 D0 D 0.01 0.02
0978 06/29/90 F014 KD 0 .02 0.02

CYANIDE 0971 02/19/90 0001 )D 0 MG/L • 0.02 0.01
0971 06/28/90 F014 ID D • .01 0.01
0977 02/02/90 0001 KD 0 0.02 0.01
0977 06/28/90 1014 ID 0 < .01 0.01
0978 02/12/90 0001 KD 0 0.02 0.01
0978 06/29/90 f014 ID D • .01 0.01

FLUORIDE 0971 02/19/90 0001 ID O MG/L 1.6 0.1
0971 06/28/90 F014 ID D 1.6 0.1
0977 02/02/90 0001 ID 0 2.0 0.1
0977 06/28/90 F014 KD 0 2.2 0.1
0978 02/12/90 0001 KD 0 1.2 0.1
0978 06/29/90 1014 KD 0 1.4 0.1

GROSS ALPNA 0971 02/19/90 0001 ID D PCI/L 86. 1.0 94.

0971 06/28/90 F014 ID 0 0. 1.0 120.
0977 02/02/90 0001 D 0 96. 1.0 71.
0977 06/28/90 F014 ID 0 7S. 1.0 72.
0978 02/12/90 0001 KD ; 0.0 1.0 76.
0978 06/29/90 fO14 iD _ 0. 1.0 140.

GROSS BETA 0971
0971
0977
0977
0978

02/19/90
06/28/90
02/02/90
06/28/90
02/12/90

0001
F014
0001
f014
0001

KD
KD
KO
ID
KD

0
0
0
0
D

PCI/L 146.
100.
105.
160.

0.0

0.5
0.5
0.5
0.5
0.5

79.
100.
48.
60.
6a.

-- - -------- A-

FORMATION OF COMPLETION CODE:
lD - DAKOTA SANDSTONE

PARAMTER VALUE INDICATOR (PVl): 4 LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP COE:
0 DOCWN GRADIENT

) )
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Table 3.38 Dakota Sandstone u•ter quality by parmheter at the
Cheney disposal site I Junction. Colorado

SITE: GRJ03 CHENET RESL .
02/02/90 TO 06/29/90
REPORT DAME: 08/23/90

C I

1:
x e& k.,bl-C

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER DETECTION PARAMETER

PARAMETER NA1E 10 LOG DATE IO COLDP REL. MEASURE PVI VALUE LIMIT UNCERTAINTY

GROSS ETA 0978 06/29/90 F014 K) 0 PCI/L 77. 0.5 95.

IlCIH 0971 02/19/90 0001 KD 0 MG/L 0.50 0.03
0971 06/28/90 F014 KD D .51 0.03
0977 02/02/90 0001 KI 0 0.42 0.03
0977 06/28/90 f014 KO 0 .25 0.03
0978 02/12/90 0001 K0 0 0.89 0.03
0978 06/29/90 F014 lD 0 .47 0.03

LEAD 0971 02/19/90 0001 K1 D MG/L 0.01 0.01
0971 06/28/90 F014 KO 0 0.01 0.01
0977 02/02/90 0001 KD 0 0.05 0.01
0977 06/28/90 F014 KD 0 .01 0.01
0978 02/12/90 0001 KU D 0 0.01 0.01
0978 06/29/90 F014 KU 0 .01 0.01

MAGNESIUM 0971 02/19/90 0001 KD D MG/L 42. 0.001
0971 06/28/90 F014 KU 0 37.6 0.001
0977 02/02/90 0001 KU 0 23. 0.001
0977 06/28/90 F014 K) D 13.7 0.001
0978 02/12/90 0001 KU D 22. 0.001
0975 06/29/90 F014 KU 0 22.0 0.001

MANGANESE 0971 02/19/90 0001 KU 0 MG/L 0.02 0.01
0971 06/28/90 F014 KU 0 .03 0.01
0977 02/02/90 0001 KU 0 0.21 0.01
0977 06/28/90 F014 KU 0 .03 0.01
0978 02/12/90 0001 KU 0 0.39 0.01

0978 06/29/90 F014 KU 0 .19 0.01

MERCUIY 0971 02/19/90 0001 KU D MG/L 0.0002 0.0002

091,1 06/28/90 F014 KD D .0002 0.0002

0977 02/02/90 0DN1 KU 0 0.0002 0.0002
0977 06/28/90 fl., l Kd 0 .0002 0.0002

0978 02112190 014 1 Ko 0 0.0002 0.0002

0978 06/29/90 Q014 KU 0 .091 0.0002

MOLYDWEWIU 0971 02/19/90 0001 U1 0 1 OIL 0.01 0.01

0971 06/28/90 F014 K 0 .05 0.01

IOMTO 0I COPEIOgOE
FOR1ATONl OF COMPLETION CODE:
1K0 - DAKOTA SANDSTONE

PARAMETER VALUE INDICATOR (PVI): ' - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CODE:
0 - D"0 GRADIENT

) )
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Table 3.38 Dakota Sandstone water quality by parameter at the
Cheney disposal site, Grand Junction, Colorado

SITE: GRIJO CHENEY RESERVOIR
02/02/90 TO 06/29/90
REPORT DALE: 08/23/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER DEIECIION PAAMIETER
PARAMETER NAME ID LOG DATE ID COIP REL. MEASURE PVI VALUE LIMIT UNCEIIAINTY

HOLTOOEHUN 0977 02/02/90 0001 1D 0 MG/L 0.21 0.01
0977 06128/90 F014 KD D .07 0.01
0978 02/12/90 0001 lD D ( 0.05 0.01
0973 06/29/90 F014 ID 0 .05 0.01

NET GROSS ALPHA * 0971 02/19/90 0001 ID D PCI/L 84.97
0971 06/28/90 F014 ID D -2.20
0977 02/02/90 0001 ID 0 96.97
0977 06/28/90 1014 ID 0 74.73
0978 02/12/90 0001 I3 D -1.03
0978 06/29/90 F014 ID 0 -0.27

NICKEL 0971 02/19/90 0001 ID D MG/L 0.04 Q.04
0971 06/28/90 f014 ID 0 • .04 0.04
0977 02/02/90 0001 0D 9 0.04 0.04
09T7 06/28/90 F014 ID D ( .04 0.04
0978 02/12/90 0001 ID 0 0.04 0.04
0978 06/29/90 1014 ID 0 c .04 0.04

NITRATE 0971 02/19/90 0001 IKD 0 G/L c 0.1 1.0
0971 06/28/90 F014 ID 0 3. 1.0
0977 02/02/90 0001 ID 0 • 0.1 1.0
0977 06/28/90 1014 KD 0 10. 1.0
0978 02/12/90 0001 ID 0 C 0.1 1.0
0978 06/29/90 F014 ID 0 4. 1.0

PH 0971 02/19/90 0001 ID 0 SU 7.80
0971 06/28/90 F014 ID 0 7.44 -
0977 02/02/90 0001 ID 0 7.21
0977 06/28/90 F014 ID 0 7.66
0978 02/12/90 0001 ID 0 7.43

PNOSPHATE 0971 02/19/90 0001 ID 0 IG/L 3.2 0.1
0971 06/28/90 F014 ID 0 2.6 0.1
0977 02/02/90 0001 ID 0 0.12 0.1
0977 06/28/90 F014 ID D 2.6 0.1
0978 02/12/90 0001 ID 0 0.3 0.1

* MET GMOSS ALPHA (GROSS ALPHA - URANIiM) WITH I NG URANIUIM 686 PCI

FORMATION OF COIMPLETION COiEt
I0 - D8KOTA SAIISTONE

FLOW RELATIONSNIP CIODEI
0 - DM GIRAIENT

PARAUTER VALIE INDICATOR (PVI)t € - LESS THAN DETECTION LIMIT

)
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Table 3.38 Dakota Sardstona water tv y 1:V by perimeter at the
Cheney dlsposl site, Grard Jul Colorado

SITEI GRJ03 CHENEY IESERVOIR
02/02/90 TO 06/29/90
REPORT DATE: 08/23/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER DETECTION PARAMETER

PARAMITEIE NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE LIMIT UNCERTAINTY

PNOSPRATE 0978 06/29/90 F014 ID D MG/L 11.4 0.1

POTASSIU14 0971 02/19/90 0001 KD D MG/L 30. 0.01
0971 06/28/90 F014 KD D 67.3 0.01
0977 02/02/90 0001 CD 0 14. 0.01
097T 06/28/90 F014 KO 0 Ill. 0.01
0978 02/12/90 0001 KD 0 76. 0.01
0978 06/29190 F014 ICD 0 105. 0.01

RADIUN-226 0971 02/19/90 0001 KD D PCI/L 3.5 1.0 0.6
0971 06/28/90 F014 KD 0 1.7 1.0 0.5
0977 02/02/90 0001 KD 0 32.0 1.0 2.2
0977 06/28/90 F014 KD 0 2.2 1.0 0.5
0978 02/12/90 0001 KO 0 17.9 .1.0 1.6
0978 06/29/90 F014 KD 0 1.5 1.0 0.5

RA*IUN-228 0971 02/19/90 0001 !D D PCI/L 3.4 1.0 1.9
0971 06/28/90 F014 KD 0 18. 1.0 2.
0977 02/02/90 0001 KD 0 35.6 1.0 3.3
0977 06/28/90 F014 CD 0 48. 1.0 2.
0978 02/12/90 0001 KD 0 16.4 1.0 2.6
0978 06/29/90 F014 CD 0 29. 1.0 2.

SELEIIIUN 0971 02/19/90 0001 CID 0 NG/L 4 0.03 0.005
0971 06/28/90 t014 KO 0 0.005 0.005
0977 02/02/90 0001 KD D 0.03 0.005
0977 06/28/90 F014 CD 0 .005 0.005
0978 02/12/90 0001 KD, 0 0.03 0.00s
0978 06/29/90 F014 CD 0 .OOs O.OOS

SILICA- 5102 0971 02/19/90 0001 CD 0 NG/L 13.7 2.0
0971 06/28/90 r014 KC D 46. 2.0
0977 02/02/90 0001 KO 0 17.1 2.0
0977 06/28/90 F014 KD D 8. 2.0
0978 02/12/90 0001 CD 0 19.6 2.0
0978 06/29/90 F014 CD 0 23. 2.0

SILVER 0971 02119190 0001 D D NG/L 4 0.01 0.01
0971 06/28/90 F014 CD 0 ( .01 0.01

FORMATION OF COMPLETION CODE:
ID - DAKOTA SANDSTONE

PARAMETER VALUE INDICATOR (PVI)3 - LESS THAN DETECTION LIMIT

FLOW RELATIONSHIP CODE:
D - DOW GRADIENT

)
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Table 3.38 Dakota Sandstone water quality by parameter at the
Cherey disposal site, Grand Junction, Colorado

SITE: GRJO3 CHENEY RESERVOIR
02/02/90 TO 06/29/90
REPORT DATE: 08/23/90

I/L,)-0S QkCI

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER DETECTION PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE LIMIT UNCERTAINTY

SILVER 0977 02/02/90 0001 ED 0 MG/L 0.01 0.01
0977 06/28/90 F014 ED D ( .01 0.01
0978 02/12/90 0001 KD D 0.01 0.01
0978 06/29/90 1F014 ED D .01 0.01

SODIIN 0971 02/19190 0001 I)D 0 IGL 6100. 0.002
0971 06/28/90 F014 KID 0 7020. 0.002
0977 02/02/90 0001 ED D 5010. 0.002
0977 06/28/90 f014 ED D 4210. 0.002
0978 02/12/90 0001 ED D 6440. 0.002
0978 06/29/90 F014 ED 0 5760. 0.002

SPECIFIC CONDUITANCE 0971 06/28/90 F014 ED 0 1411O0/CM 21000.
0977 06/28/90 F014 KE D 15.59

STRONTIUM 0971 02/19/90 0001 ED D MG/L 9.00 0.1
0971 06/28/90 F014 ED 0 7.43 0.1
09"7 02/02/90 0001 KD D 3.59 0.1

0977 06/28/90 F014 ED D 6.03 0.1
0978 02/12/90 0001 ED D 9.05 0.1
0978 06/29/90 f014 ED D 8.01 0.1

SULFATE 0971 02/19/90 0001 KO D MG/L 94.2 0.1
0971 06/28/90 F014 KD 0 18.1 0.1
0917 02/02/90 0001 IED 0 17. 0.1
0977 06/28/90 F014 ED 0 6.2 0.1

0978 02/12/90 0001 DO 0 66.2 0.1
0976 06/29/90 F014 ED D 42.4 0.1

SULFIDE 0971 02/19/90 0001 KD 0 NG/L 10. 0.1

0971 06/28/90 F014. ED D .1 0.1
0977 02/02/90 0001 ED 0 1. 0.1
0977 06/28/90 F014 KD D .1 0.1
0978 02/12/90 0001 KD 0 3. 0.1

0978 06/29/90 f014 EID D 0.29 0.1

TEUPERATIRE 0971 02/19/90 0001 ED 0 C - DEGREE 16.9

0971 06/28/90 1014 ED 20.K
0977 021/02/9 0001 0 D 19.0

FORMATION OF COML.ETIONI CODES
ID - DAKOTA SANDSTONE

PFARAETEIII VALUE INDICATOR (PVI): - LkhSTHAN DETECTION LIMIT

FLOIW RELATIONSNIP OWES
0 - DOWN GRADIENT

,) /
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Table 3.38 Dakota Sandstone water cuality by parater at the
Cheney disposal site, Grand Junction, Colorado

SITE: GRJ03 CHENEY RESERVOIR
02/02/90 TO 06/29/90
REPORT DATE: 08/23/90

LOCATION SAMPLE FORM FLOW UNITS Of PARAMETER DETECTION PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE LIMIT UNCERTAINTY

TEMPERATUNE 0977 06/28/90 F014 KD 0 C - DEGREE 22.1 -
0978 02/12/90 0001 KO 0 19.0

TNALLIUN 0971 02/19/90 0001 IK D MG/L 0.1 0.1
0977 02/02/90 0001 KO D 0.1 0.1
0978 02/12/90 0001 KU D 0.1 0.1 -

TOTAL DISSOLVED SOLIDS 0971 02/19/90 0001 KU D MG/L 15300. 10.0
0971 06/28/90 fOI4 IKO 0 18300. 10.0
0977 02/02/90 0001 KU 0 12100. 10.0
0977 06/28/90 F014 KD 0 10500. 10.0
0978 02/12/90 0001 KU 0 15410. 10.0
0978 06/29/90 F014 KU D 15500. 10.0

TOTAL KJELDANL NITROGEN 0971 02/19/90 0001 KD 0 MG/L 1 1. 1.0
0977 02/02/90 0001 KO D 5. 1.0
0978 02/12/90 0001 KD 0 1. 1.0

UIMANIUM 0971 02/19/90 0001 K U NG/L 0.003 0.003
0971 06/28/90 F014 KU D 0.0032 0.003
0977 02/02/90 0001 KO 0 0.003 0.003
0977 06/28/90 F014 ID D 0.0004 0.003
0978 02/12/90 0001 KD 0 0.003 0.003
0978 06/29/90 F014 KU D 0.0004 0.003

VANADILN 0971 02/19/90 0001 KU 0 MG/L 0.01 0.01
0971 06/28/90 F014 KU 0 .03 0.01
0977 02/02/90 0001 KO 0 0.01 0.01
0977 06/28/90 F014 KUD 0 .01 0.01
0978 02112/90 0001 KU 0 0.01 0.01
0978 06/29/90 F014 KU 0 ( .01 0.01

See

'Avo*
9 A'j I &IW6

a 4't §(41D4)

ZINC 0971
0971
0977
0977
0978
0978

02/19/90
06/28/90
02/02/90
06128/90
02/12/90
06/29/90

0001
F014
0001

F014
0001
F014

KU
KID
KO
KID
Kv
KO

D
0
D
0
0
0

MG/L

4
(

1.36 0.00S
1.41 0.005
4.06 O.005

.039 0.00S
0.005 0.005

.005 0.005

FLOW RELATIONSHIP CODE:
0 - DOWN GRADIENT

_______________________________ .1 ______ ________ 1 _________FORMATION OF COMPLETION CODE:
FORMATION OF COMPLETION CODE:
KU - DAKOTA SANDSTONE

PARAMETER VALUE INDICATOIR (PVI)a 4 a LESS THAN DETECTION LIMIT DATA FILE NAME: J:\DARI\GRJO3\GWQIO020.DAT

)
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Table 3.39 Dakota Sandstone water quality statistics at the
Cheney dispos-ai site, Grand Junction, Colorado

SITE: GRJO3 CHENEY RESERVOIR
02/02/90 TO 06/29/90
REPORT DATE: 08/23/90

PARAMETER NAME UNITS COEFF. X OF STATISTICAL RANGE
STANDARD OF NON 981 CONFIDENCE INTERVAL DISTRIBUTION FOOT

9 Of SAMP NINIIIUI MAXIMM NEIDIAN MEAN DEVIATION VARIATION DETECTS MINIWM MAXI MJM TYPE NOTE

ALKALINITY I 4G/L CACO3I

5 S667.00001 9139.00001 7861.0000 7439.2000 1329.8636 0.1788 0.0 5210.7352 9667.6U8 NORM4AL

ALUMINUM I PIG/L

60.05O00 0.05001 0.0500 NA NA NA 100.0 0.0500 0.0500 NONPARAMETRIC 2.6

m" I -U1 MG/L

6 5.20001 .0000 6.0500 6.266 1.0690 0.1706 0.0 4.7982 7.7352 NORMAL

ANTIMONY MG/L

3 0.0015 0.001I 0.0 NA NA 100.0 NA 11A UNKNM N 1

ARSENIC 
MG/L I

6 0.00S1 0.001 0.00501 NA A NA 100.0 0.0050 0.0050 NONPARAMETRIC 2,6

BARIUM MG/L

6 1 A.001 M.00001 33.3 27.267 13.14 0.4821 0.0 9.2037 45.306 NORMAL

3 0.0025I 0.00251 0.002 NA NA NA 100.0 NA NA UNKNa.M 1

6 1.50001 3.13001 2.04501 2.2633 0.6217 0.2747 0.0 1.4093 3.1174 NORMAL

CADMIUM MG0.

6 0.00051 0.0005 0.05 NA NA NA 100.0 1 0.0005 0.0005 NONPARAMETRIC 2,61

CALCIUM MG/L

6 14.5000~ ý42. 0000 33.8000 31.68331 _9.70161 0.3062 0.0 18.3557 4S.01101 NORMAL

* Statistical mxlLx:; in the 99 percent one sided confidence Interval, a a 0.01
1) A minis.. of 4 sfmles nust be available for the statistical analysis.
2) The nmmperamtric dl t-ibutlon was used becaue the nondetected values conprise more than 152 of the Imples.
6) The stat. ratne Is th,, Il confIdence interval lue to a sample size of 6. The maxium Is the 98.51 one sided confidence Int.

) )
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Table 3.39 Dakota Sandstone water quality statistics at the

Cheney disposal site. Grand Junction, Colorado
SITE: GNJ03 CHENEY IESERVOIR
02/02/90 10 06/29/90
REPOMT DATE: 08/23/90

a Statistical smxieumi is the 99 percent one sided confidence Interval, a a 0.01
2) The mw arametric distribution was used because the nandetected values comprise more then 1S5 of the sxples.

6) The stat. range Is the 96.9Z confidence interval due to a ample size of 6. The finAim Is the 98.S one sided confidence Int.

) )
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table 3.39 Dakota Sandstone water qualtty statistics at the
Cheney disposal site, Grean Junction. Colorado

SITE: GRJO3 CHENEY RESERVOIR
02102190 TO 06/29/90
REPORT DArE: 08/23/90

I rqlk >PYU .sj

-4 Lý Cog i

4:b W 16 Mtoo.

ai)

PARANE TER IANE U11Ts I COEFF. Z OF STATISTICAL RANGE
FSTANARD Of NON 98% CONFIDENCE INTERVAL DISTRiBTION ,00,T

g OM SMP I MNINU .II N EDIAN MEAN DEVIATION VARIATION DETECTS NINilMLN ,I AMNM • WFPE NOTE

NAGNESSIU WfG/L

6 '13.70001 42.0000 22.50001 26.7167 10. 7682 0.4031 0.0 11.9m3 41.3095 NORMAL

NANGAAEIESE NG/L

6 0.02001 0.39001 0.1100 0.0609 3.5524 NA 0.0 0.0142 0."615 L0IOGWOAL 7, 6

M RU RY G/L I

6 0.0001 0.0910 0.0001 NA MA NA 83.3 0.0001 .0...910 Uo AxAio.ic 2.6

NOLYIIDENIMN/

6 1 0.00501 0.2100 1 0.05001 NA INA *A 33.3 0. 0050 0.21*00 NONPARAMETRIC 2,6

6 1 0.02001 0.02001 0.02001 NA NA NA 100.0 0.0200 0.0200 NOMPARAMETRic 2.6

NITRATE Ma/l

6 0.5000 10.00001 1.0 A MA MA 50.0 0.O000 10.0000 NNARAEIRIC 2.6

6 0. 120 11.40001 2.6000 1.4390 .4103 NA 0.0 0.1415 14.6324 LOhW.M ., 7,.

6 14.01000 111.0000 1 71.65001 67.2167 39.066 0.5615 0.0 13.5212 120.9121 NORMAL

RADIM-226 CI/L I

6-- 1.30001 32.00001 2.85001 4..733U 3.6747 NIA 0.0 0.7920 26.2906 LOGINUNAL 7.8

LAD IUM-Z28 IPCI/i I
3.3730 "6.7603 NORMAL6 1 3.40001 48.00001 Z3.5000j 2S.0667 15.79is 0.6300 0.0

I i m i L I ~

* Statistical amaals Is the 99 percent ne sided confidence interval, a a 0.01
2) the nnparmametric distribution was used becotme the nondetected values comprise more then 152 of the samples.
6) the *tat. range Is the 96.91 confidence interval due to a sample site of 6. The mmalum is the 96.5% one sided confidence Int.
7) the lognorsml distribution we used became the date failed the nornal distribution lest.
8) The man Is 9eimtric. the standfa-d deviation Is the value to divide or ,,tiply with the geometric mean.

)
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table 3.39 Dakota Sardstone mater cirj y statistics at the
Cherw.y disposl site. Greed Jt%-;,,n, Colorado

SITE: GAJ03 CHENEY RESERVOIR
02/02/90 10 06129/90
REPORT DATE: 08/23/90

1*

PARMIEE NWAW I UNTS J
0 OF SA~W] NINIIUM INAXIMWJI MEDIAN I MEAN

STANOARO
DEVIATION

COEFF.
OF

VARIIATION

EE OF
NON

DETECTS

SIATISTICAL RANGE
"X CONFIDENCE INTERVAL

MINII4.MM MAXItM *
DISTRIIUTION FOOT

t"PE NOTE

L,3okiin

C" #VC.4

,A4 d4.ltt

SELENIUM NG/L

6 ° 0.002 - -O 50° 0.0 NA NA NA 813.3 o.0025 0.0050 No.,PAA ,ETRIC 2.6

SILICA -S102 MG/L

di 5 .00001 4.00001 18.3500O 21.2333 13. 1767 0.6206 0.0 3.317 39.3350 NORMAL

SILVER NG/L

6 0.0050 0.0050 0.00501 NA A NA 100.0 0.0050 0.0050 -"PAR.A-RIC 2.6

SOOIIM91 MGIL

6 14210.00001 7020.00001 5930.00001 5756.4667 1012.9692 0.1760 0.0 4365.0947 T148.73117 NORMAL

SPECIFIC 00NDMIIANCE WINO/ON

2 1 15.59001 21000.00001 10507.7901 NA NA NA 0.0 IIA NA tININOW I

STRONTIAM MGIL

6 1 3.59001 9.05001 7.70 7.1850 2.0867 '0.2904 0.0 4.3`1114 10.0516 NORMAL

SULFATE M" I

6 6.i0 1.00001 54.30001 67.016? 61.8021 0.9222 0.0 -17.853 151.9176 NORMAL

6 0.0500 10.0000 0.1 NA NA NA 50.0 0.0500 10.0000 NO. ARAMRIC 2,.6

TE MPERAT URE 
C - EG E

5 16.900101 22.`10001 19.00 19.4200 1.8939 0.09751 0.0 16.2463 22.593? NORMAL

TRALLItX NG/L

3 0.015001 0.10001 0.0500 NA NA NA 66.? NA %A LINK""M

,o0, 1,.

e Statistical maxf Is the 99 percent one sided confidence interval, a a 0.01
1) A minian of 4 angles "ut be available for the statistical analysis.
2) The norgpernitric distribution was used because the nondetected values cmwprise more then 152 of the angles.

6) The stat, range Is the 96.92 confidance interval due to a sample size of 6. The wasmui is the 96.51 one aided confidence int.

1/
I
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Table 3.39 Dakota Sandstone water quality statistics at the
Chemney disposal site, Grand Junction, Colorado

SITE: GRJO3 CHENEY RESERVOIR
02/02190 tO 06/29/90
REPORT DATEt 08/23/90

PARAMETER NAME UNITS COEFF. % Of STATISTICAL RANGE
STANDARD Of NON 96% CONFIDENCE INTERVAL DISTRIBUTION FrOO

# Of SAWP N IN I HIMI NAX Ii~ 0 M IPEDIAN MEAN DEVIATION VARIATION DETECTS NMINIJ NXM r *MU TYPE NOTE

TOTAL DISSOLVED SOLIDS NG/L

G 1 -°0500.0000 10.00001 15355.0000 1451°.3333 2016•6 0.1915 0.0o 1o66.10. 18336.,634 NORMAL

TOTAL EJELDAN& NITROGN NGIL

3 o .50ooo 5.00001 0.5000 MA NIA NA 66.? NA A UNKNOW

URANIUM NG/L

6 1 0.00041 0.00321 0.00151 NA NA NA 50.0 0.0004 0.003? NONP1ARAMETRIC 2,6

W) Co~e. CLf.,

41A 41,5 '-
L"'a t t

VANADIU

0.0050 NA MA NA 83.3 0.0050 0.0300 NONPAIUMTR IC 2,6
4- 4 1-t U

ZINC

NA NA 33.3 4.0600 NOMPARAME1RIC 2,61 6 1 0.0025 4.06001 0.695 NA
I | | | I I.........L ______________________________ U --

9 Statisticel maximum Is the 99 percent one aided confidence interval, a * 0.01
1) A minima of 4 smples mut be available for the statistical analysis.
2) The nmxramrtrlc distribution was used became the nordetected values coaprise more then 151 of the sules.
6) The stat. renge is the 96.9% confidcmce Interval cue to a sample size of 6. The maximu is the 96.51 one sided confidence Int.

INPUT DATA FILENAM: J: NDMTXGRJO3%GVa10020.DAT

) )
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Table At,. !at water qmtlIty by parimeter
SITE: rqRJnl GRAMW .'ImP~rOU
09/1;17 ro 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAMA ID LOG DATE ID COMP REL. 1MEASURE PVI VALUE UNCERTAINTY

ALKALINITY 0581 03/07/59 0001 AL 0 MG/L CAC03 539.
0585 03/01/89 0001 AL 0 563.
0586 03/01/89 0001 AL 0 629.
0588 03/06/89 0001 AL U 229.
0589 03/01/89 0001 AL D m58. -
0589 08/03/89 0001 AL D 572. -

0590 09/22/88 0001 AL 0 488.
0590 03/01/89 0001 AL 0 "a8.
0590 08/03/89 0001 AL 0 485.
0590 11/02/89 0001 AL 0 467. -

0710 03/06/89 0001 AL U I65.
0733 09/17/87 0001 AL 0 456.
0733 09/22/88 0001 AL D 651.
0733 02/28/89 0001 AL 0 633. -
0733 08/03/89 0001 AL D 631. -
0733 11/02/89 0001 AL D 632. -
0736 02/28/89 0001 AL D 503. -
0736 08/03/89 0001 AL 0 534.
0736 11/02/89 0001 AL D 591.
0737 09/17/87 0001 AL C 456.
0737 09/22/88 0001 AL C 462.
0737 03/04/89 0001 AL C 420.
0737 08/07/89 0001 AL C 468.
0740 09/24/87 0001 AL 0 491.
0740 02/28/89 0001 AL 0 411. -
0742 03/03/89 0001 AL C 471.
0744 03/05/89 0001 AL U 328. -
07144 08/03/89 0001 AL U 20.5
0744 11/02/89 0001 AL U 306.
0745 09/17/87 0001 AL U 526.
0745 09/22/88 0001 AL U 518.
0745 03/05/89 0001 AL U 532.
0745 08/03/89 0001 AL U 554.
0745 11/02/89 0001 AL U 529.
0746 09/17/87 0001 AL U 419.
0746 09/22/88 0001I AL U 426.
0746 03/05/89 0001 AL U 438.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CWOE:
0 - ON-SITE
0 - DOWM GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT I



Table Alluvale vater clmltty by pervieter
SITE: GEJO0 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAMETER PARAMEE
PARAMETER NAME 10 LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

ALKALINITY 0746 08/03/89 0001 AL U GIlL CAC03 4"2.
0716 11102/89 0001 AL U 439.

ALUMINAU 0581 03/07/89 0001 AL 0 MG/L 4 0.1
0585 03/01/89 0001 AL 0 0.1 -

0586 03/01/89 0001 AL 0 D 0.1
0588 03/06/89 0001 AL U ( 0.1
0589 03/01/89 0001 AL 0 < 0.1
0589 08/03/89 0001 AL D 4 0.1
0590 09/22188 0001 AL D 0.3
0590 03/01/89 0001 AL 0 < 0.1
0590 08/03/89 0001 AL 0 4 0.1
0590 11/02/89 0001 AL 0 0.1.
0710 03/06/89 0001 AL U 4 0.1
0733 09/17187 0001 AL 0 0.38
0733 09/22/88 0001 AL 0 0.3
0733 02/28/89 0001 AL D • 0.1
0733 08/03189 0001 AL 0 0.1
0733 11/02/89 0001 AL 0 4 0.1
0736 02/28/89 0001 AL 0 4 0.1
0736 08/03189 0001 AL 0 0.3
0736 11/02189 0001 AL 0 • 0.1
0737 09/17/87 0001 AL C 0.55 -

0737 09/22/88 0001 AL C 0.3
0737 03/04/89 0001 AL C • 0.1
0737 08/07/89 0001 AL C 4 0.1 -

0740 09/24/87 0001 AL 0 0.?2
0710 02/28/89 0001 AL 0 4 0.1 *
0742 03/03189 0001 AL C GA
074£ 03/05/89 0001 AL U 4 0.1 -

0714 08/03189 0001 AL U 4 0.1
07.41 11/02/89 0001 AL U 0.1
0745 09/17/87 0001 AL U 0.33 -

0715 09/22/88 0001 AL U 0.2
0745 03/05/89 0001 AL U .0.1
0745 08/03/89 0001 AL U I 0.1
0745 111/02/89 0001 AL U 4 0 0.1

rLvqwtluw • WtNION C-ODEWI:At - ALLUVIUM FLOW RELATIONSNIP ECO,
0 ON-SITE
0 DW GRADIENT
U - UPGCADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

(
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Tabte A,._Iat water quatIty by permiter
SITE: GtJ01 GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORMIFLOW UNITS Of PARAMETER PARAMETER
PARAMETER NA14E ID LOG DATE ID COMP REL. M4EASURE PYI VALLIE UNCERTAINTY

ALMINIUM 0746 09/17/87 0001 AL U MG/L 0.38
071,6 09/22,M 0001 AL U 0.3
0746 03/05/89 0001 AL U 0.1 -

07o6 08/03/89 0001 AL U 0.1-
0746 11/02/89 0001 AL U 0.1

AMMNIUM 0581 03/07/89 0001 AL 0 NG/L 170.
0585 03/01/89 0001 AL S 300.
0586 03/01/89 0001 AL D 300.
0588 03/06/89 0001 AL U 9.s
0589 03/01/89 0001 AL 0 1.4
0589 W0/03/89 0001 AL D 160.
0590 09/22/88 0001 AL D 21.
0590 03/01/89 0001 AL 0 20.2
0590 08/03/89 0001 AL 0 20.5
0590 11/02/89 0001 AL 0 2.0O
0710 03/06/89 0001 AL U 61.
0733 09/17/87 0001 AL 0 0.1 -

0733 09/221/8 0001 AL I 0.1
0733 02/28/89 0001 AL D 0.4
0733 08/03/89 0001 AL 0 0.1
0733 11/02/89 0001 AL 0 0.1
O073 02/28/89 0001 AL D 0.1o
0736 08/03/89 0001 AL 0 0.1 -

0736 11/02/89 0001 AL 0D 0.1
0737 09/17/87 0001 AL C 0.1
0737 09/22/88 0001 AL C 0.1o
0737 031/04/89 0001 AL C 0.4
0737 08/07/89 0001 AL C I 0.1
0740 09/24/87 0001 AL 0 50.
0740 02/28/89 0001 AL D 31.1
0742 03/03/89 0001 AL C 0.3
0744 03/05/89 0001 AL U 1.?
074 08/03/89 0001 AL U 1.3
0744 11/02/89 0001 AL U 1.0
0745 09/17/87 0001 AL U 0.3

L 0745 109/22/88 0001 AL U 0.1

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CODE:
U - UPGRADIENT
0 - ON-SITE
o * DOW GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parumeter
SITE: GRJO GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

I 
* --.-- I-.-.

PARAMETER NAME
LOCATION

to
SAMPLE
IDLOG DATE COMPRE~L.

1 4

AMMONIUM 0745
0745
07165
0746
0746

0746
0746
0746

03/05/89
08/03/89
11/02/89
09/17Ifa
09/22/88
03/05/89
08/03189
11/02/89

0001
0001
0001
0001
0001
0001
0001
0001

AL
AL
AL
AL
AL
AL
AL
AL

U
U
U
U I
U
U
U
U

ANTIMONY 0581
0585
0586
0568
0589
0589
0590
0590
0590
0710
0733
0733
0733
0736
0736
0736
0737
0737
0740
0742
0744
0744
0744
0745
0746s
0745
0746
0746

03/07/89
03/01/89
03/01/89
03/06/89
03/01/89
08103/89
03/01/89
08/03/89
11/02/89
03/06/89
02/28/89
08/03/89
11/02/89
02/28/189
08/03/89
11/02/89
03/04/89
08/07/89
02/28/89
03f03/89
03/05/89
08W03/89
11/02/89
03/05/89
08103/89
11102189
03/05/89
08/03/89

0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL

AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL

0

0

0
0
0

D

0
0

0
C
C

U
'I
U
U
U

0.017
It 0.0030.009

0.012
0.003

I4 0.003
0.014
0.01?

It 0.003
0.016
0.014
0.003
0.013

4 0.003
4 0.003
,c 0.003
4 0.003
4 0.003
4 0.003

0.009
I4 0.003
I4 0.003

0.012

FOR9NTION OF COMPLETION COE:
AL - ALLUVIUM

• J g g I

- - - 4 - 4 I

FLOW ELATIOUSIP C-E:
U - UPRADIENT
0 - ON-SITE
0 - DOUI GRADIENT
C CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): I - LESS THAN DETECTION LIMIT

(



/

Tob(t AIIuvIa- water qamllty by psrimter
SITE: GIJO GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARUWTER PARA14ETER

PARAMUETER NAME Io LOG DATE ID COMP REL. MEASURE PV! VALUE UNCERTAINTY

ANTIMONY 0746 11/02/89 0001 AL U NG/L 0.004

ARSENIC 0581 03/07/89 0001 AL 0 MG/L 0.01
0585 03/01189 0001 AL D 0.01
0586 03/01/89 0001 AL D 0.01
0588 03/06/89 0001 AL U 0.01
0589 03/01/89 0001 AL 0 0.01
0589 08103/89 0001 AL 0 0.01
0590 09/22/88 0001 AL 0 0.04
0590 03/01/89 0001 AL 0 4 0.01
0590 08/03/89 0001 AL 0 4 0.01
0590 11/02/89 0001 AL D 4 0.01
0710 03/06/89 0001 AL U 4 0.01
0733 09/17/87 0001 AL 0 0.015 -

0733 09/22/8 0001 AL 0 0.05
0733 02/28/89 0001 AL 0 0.01
0733 08/03/89 0001 AL 0 0.01
0733 11/02/89 0001 AL 0 0.013
073 02/28/89 0001 AL D 4 0.01
036 08/03/89 0001 AL 0 0.01
3 11/02/89 0001 AL 0 0.015

073? 09/17/87 0001 AL C 0.012
0737 09/22/88 0001 AL C 0.05
0737 03/04/89 0001 AL C c 0.01
0737 08/07/89 0001 AL C 0.01
0710 09/24/87 0001 AL 0 0.012
0740 02/28/89 0001 AL 0 c 0.01
0742 03/03/89 0001 AL C • 0.01
0744 0/05/89 0001 AL U 1 0.01
0744 098/3189 0001 AL U. 0.01
0744 11/02/89 0001 AL U 4c 0.01
0745 09/17/87 0001 AL U 0.016
0745 09/22/88 0001 AL U 0.02-
0745 03/05/89 0001 AL U 4 0.01
0745 08/03/89 0001 AL U 4 0.01
0745 11/02/89 0001 AL U 4 0.01
0746 09/17/87 0001 AL U 0.015

FORMATION Of COMPLETION CODE:
AL - ALLUVIUM

FLOW RILATIONSNIP COE:
0 - ON-SITE
O - DOU GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Alluvial water qLtity by parmeter
SITE: GEJO GRAND JUNCTION
09/17/57 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORN FLOW UNITS OF PARAMETER PARANETER

PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

ARSENIC 071.6 09/22/88 0001 AL U MG/L 0.04
071•6 03/05/89 0001 AL U < 0.01
07.6 08/03/89 0001 AL U 0.01
07?.6 11/02/89 0001 AL U 0.016 -

DARIIN 0581 03/07/89 0001 AL 0 NG/L 4 0.1
0585 03/01/89 0001 AL 0 4 0.1
0586 03/01/89 0001 AL 0 4 0.1
0588 03/06/89 0001 AL U ... 0.1

0589 03/01/89 0001 AL D 4 0.1
0589 08/03/89 0001 AL 0 I 0.01 -

0590 09/22/88 0001 AL D 4 0.1
0590 03/01/89 0001 AL 0 4 0.1 -

0590 08/03/89 0001 AL O 0.1
0590 11/02/89 0001 *AL D 4 0.1
0710 03/06/89 0001 AL U 4 0.1
0733 09/17/87 0001 AL D 0.02
0733 09/22/98 0001 AL D 4 0.1
0733 02/28/89 0001 AL 0 4 0.1
0733 08/03/89 0001 AL 0 0.1 A
0733 11/02/89 0001 AL 0 I 0.1
0736 02/28/89 0001 AL 0 < 0.1
0736 08/03/89 0001 AL 0 4 0.1 -

0736 11/02/89 0001 AL 0 • 0.1
0737 09/17/87 0001 AL C 0.02
0737 09/22/88 0001 AL C 4 0.1
0737 03/04189 0001 AL C 4 0.1 -

0737 06/07/89 0001 AL C , 0.01
0740 09/24/87 0001 AL 0 0.03
0740 02/28/89 0001 AL D 49 0.1
0742 03/03/89 0001 AL C 4 0.1
07.4 03/05/89 0001 AL U 4 0.1 -

0744 06/03/89 0001 At U < 0.01
0744 11/02/89 0001 At U 1 0.1 -

0745 09/17/87 0001 AL U 0.02
0745 09/22/88 0001 AL U c 0.1 -

0745 03/05/89 0001 AL U It 0.1

FORIMTION OF COMI5LETION CODE:
AL - ALLUVIUM

FLOWII RELATIONSUIP CODE:
0 - ON-SITE
D - DOWN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

(



(
Table Al ~vI water quality by peraneter
SITE: GRJOI GRAND JUNCTION
09/17/a7 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COPP REL. MEASURE PV1 VALUE UNCERTAITY

BARIUM 0745 08/03/89 0001 AL U MG/L 4 0.01
0745 11/02/89 0001 AL U 4 0.1
0746 09/17/87 0001 AL U 0.02
0746 09122/88 0001 AL U 4 0.1
0746 03/05189 0001 AL U 4 0.1
0746 08/03/89 0001 AL U • 0.01
0746 11/02/89 0001 AL U I< 0.1

KRTYLLIUM 0581 03107189 0001 AL 0 MG/L < 0.005
0585 03/01/89 0001 AL 0 < 0.005
0586 03/01/89 0001 AL D < 0.005
0588 03/06/89 0001 AL U < 0.005 -

0589 03/01/89 0001 AL D • 0.005 -

0589 08/03/89 0001 AL D 4 0.01 -

0590 03/01/B9 0001 AL 0 - 0.005 -

0590 08/03189 0001 AL D • 0.01 -

0590 11102189 0001 AL 0 0.01 -

0710 03/06/89 0001 AL U c 0.005
0733 02/28/89 0001 AL 0 4 0.005
0733 08/03/89 0001 AL 0 • 0.01
0733 11/02/89 0001 AL 0 • 0.01
0736 02/28/89 0001 AL 0 4 0.005 *
0736 08/03/89 0001 AL 0 4 0.01

0736 11/02/89 0001 AL D • 0.01 -

0737 03/04/89 0001 AL C 4 0.005 -

0737 08/07/89 0001 AL C 4 0.01
0740 02/28/89 0001 AL 0 • 0.005
0742 03/03/89 0001 AL C 4 0.005 -

0744 03/05189 0001 AL U • 0.005
0744 08/03/89 0001 AL U • 0.01
0744 11/02/89 0001 AL U • 0.01
0745 03/05/89 0001 AL U • 0.005
0745 08/03/89 0001 AL U c 0.01
0745 11102/89 0001 AL U 4 0.01 -

0746 03/05/89 0001 AL U 4 0.005
0746 08/03/89 0001 AL U • 0.01
0746 111/02/89 0001 AL U • 0.01 -

FORMATION Of COMPLET ION CODE:
AL - ALLUVIU14

FLOW RELATIONSNIP CWms
U - UPGRADIENT
0 - ON-SITE
0 - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Atluval mater qualIty b, parmeter
SITE! ONJOI GRAND .•.ICTION
09/17/87 to 11/02/89
REPORT DATE: 07/11/90

LOCATION ALE FOMIFLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAM 1D LOG DATE ISA10 C014 REL. 1MEAURME PY! VALUE UNCERTAINTY

BROMIDE 0590 11/02/89 0001 AL D NG/L .1
0733 11/02/89 0001 AL D 1.0
0736 11/02/89 0001 AL D 1.2 -

0744 11/02/89 0001 AL U I1 -

0745 11/02/89 0001 AL U .2
0746 11/02/89 0001 AL U .-

CADMIIUM 0581 03/07/89 0001 AL 0 MG/L 0.001
0585 03/01/89 0001 AL 0 I 0.001
0586 03/01/89 0001 AL 0 c 0.001
0588 03/06/89 0001 AL U I 0.001
0589 03/01/89 0001 AL 0 I 0.001oo
0589 08/03189 0001 AL 0 0.025
0590 09/22/88 0001 AL 5 0.023
0590 03/01/89 0001 AL 0 0.001
0590 08/03/89 0001 AL D 0.010
0590 11/02/89 0001 AL 0 0.002
0710 03/06/89 0001 AL U J 0.001
0733 09/17/87 0001 AL 0 1 0.005
0733 09/22/88 0001 AL 0 0.016
0733 02/28/89 0001 AL D 0 0.001
0733 08/03/89 0001 AL 0 0.013
0733 11/02/89 0001 AL 0 0.001 -

076 02/28/89 0001 AL 0 4 0.001 -
0736 08/03/89 0001 AL 0 0.014 -
0736 11/02/89 0001 AL 0 0.002 -

073o 09/17/87 0001 AL C 0 .005
0737 09/22/88 0001 AL C 0.016 -
073? 03/04/89 0001 AL C / 0.001
0737 08/07189 0001 AL C O.02-
0740 09/24/87 0001 AL 0 / 0.005 .
0740 02/28/89 0001 AL 0 4 0.001
0742 03/03/89 0001 AL C J 0.001
0744 03/05/89 0001 AL U 0.001
0744 08/03/89 0001 AL U 0.006.
0744 11/02/89 0001 AL U i 0.001
0745 09/117/8 0001 AL U 0.005

riEEnI I O ur CMLET IO~N CON
AL ALLUVIUM

FLOW RELATIONISIP COMs
0 - ON-SITE
o * DOWN GRADIENT
U - UPGIADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVt): < - LESS THAN DETECTION LIMIT

(



(
Table AlItu,,l meter quality by permiter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETERI NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

CADMIUM 0745 09/22188 -0001 AL U NG/L 0.013
071.5 03f05/89 0001 AL U 0.001 -

0715 08/03/89 0001 AL U 0.012
0745 11102189 0001 AL U 0.002
0746 09/17/87 0001 AL U ( 0.005 -

07.6 09/22/88 0001 AL U 0.017 -

0746 03/05/89 0001 AL U ( 0.001 -

0746 08/03/89 0001 AL U 0.039 -

0746 11/02/89 0001 AL U 0.002

CALCIUM 0581 03/07/89 0001 AL 0 NG/L 600.
0585 03/01/89 0001 AL 0 560.
0586 03/01/89 0001 AL 0 560. *
0588 03/06/89 0001 AL U 102.
0589 03/01/89 0001 AL 0 540.
0589 08/03/89 0001 AL 0 489. *
0590 09/22/88 0001 AL 0 549. -

0590 03/01/89 0001 AL 0 540.
0590 08/03/89 0001 AL 0 488.
0590 11/02/89 0001 AL 0 463. -

0710 03/06/89 0001 AL U 427.
0733 09/17/87 0001 AL D 418.
0733 09/22/88 0001 AL 0 439.
0733 02/28/89 0001 AL 0 434.
0733 08/03/89 0001 AL 0 417.
0733 11/02/89 0001 AL 0 3"9.
0736 02/28/89 0001 AL 0 510.
0736 08/03/89 0001 AL 0 487. a
0736 11/02/89 0001 AL 0 492.
0737 09/17/87 0001 AL C 473. -

0737 09/22/88 0001 AL C 523. -

0737 03104/89 0001 AL C 530. -

0737 08/07/89 0001 AL C 497. -

0740 09/24/87 0001 AL 0 517. -

0740 02/28/89 0001 AL 0 370.
0742 03/03/89 0001 AL C 570.
0744 03/05/89 0001 AL U 257.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGRADIENT
0 - ON-SITE
0 - DOW GRADIENT
C - CROSS GRADIENT

lI
PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

-j



Table Alluvial water quality by pmrsmter
SITE: GIJOI GRANO JUNCTION
09/17/87 TO 11102189
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARANETER PARAMETER

PARAMETER NAME ID LOG DATE 10 COMP NEL. MEASURE PWI VALUE UNCERTAINTY

CALCIUM 0744 08/03/89 0001 AL U NG/L 139.

0744 11/02/89 0001 AL U 93.1

0745 09/17/87 0001 AL U 378.

0745 09/22188 0001 AL U 429.

0745 03/05/89 0001 AL U 394.

074S 08/03/89 0001 AL U 372.

0745 11/02/89 0001 AL U 466.
0746 09/17187 0001 AL U 448.
0746 09/22/88 0001 AL U 483.

0746 03/05/89 0001 AL U 510.

0746 08/03/89 0001 AL U 452.
0746 11/02/89 0001 AL U 451.

CHLORIDE 0581 03/07/89 0001 AL 0 MG/L 720.
0585 03/01/89 0001 AL 0 850.
0586 03/01/89 0001 AL S 870.
0588 03/06189 0001 AL U 195.
0589 03/01/89 0001 AL 0 910.
0589 08/03/89 0001 AL 0 1000.
0590 09/22/88 0001 AL 0 810.
0590 03/01/89 0001 AL 0 851.

0590 08/03/89 0001 AL S 750.
0590 11/02/89 0001 AL 0 740.
0710 03/06189 0001 AL U 640.
0733 09/17/87 0001 AL 0 1100.

0733 09/22/88 0001 AL 9 1170.
0733 02/28/89 0001 AL 0 1150.

0733 08/03/89 0001 AL 0 1200.
0733 11/02/89 0001 AL 0 1200.
0736 02/28/89 0001 AL 0 980.
0736 08/03/89 0001 AL 0 960.
0736 11/02/89 0001 AL 0 1000.
0737 09/17/87 0001 AL C 1060.
0737 09/22/88 0001 AL C 1170.
0737 03/04/89 0001 AL C 1200.
0737 08/07/89 0001 AL C 1300.

0740 09/24/87 0001 AL D 890.

ArOKLRM OLUVI IMWLETIO COE:
AL - ALLUVIUM

FLOW RELATIONIIP COEt
U - UPGRAIENT
0 ON-SITE
D - DOIN GRADIENT
C * CROSS GRADIENT t.

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

( (



(
Table Altuvist moter quality by parineter
SITE: GRJOI GRAND .UNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME tD LOG DATE I0 COMP REL. MEASURE PVI VALUE UNCERTAINTY

CHLORIDE 0710 02/28/89 0001 AL D PG/L 700.
07D2 03/01/89 0001 AL C 920.
071 03/05f89 0001 AL U 310.
071. 08/03/89 0001 AL U 119.
0714 11(02/89 0001 AL U 160.
0715 09/17/87 0001 AL U 600.
0745 09/22/88 0001 AL U 500.
0745 03/05/89 0001 AL U &30. -

0745 08/03M89 0001 AL U 1.90.
0715 11/02/89 0001 AL U 570.
0?76 09/17/87 0001 AL U 695.
0716 09/22/88 0001 AL. U 700.
0746 03/05/89 0001 AL U 720.
0746 08/03f89 0001 AL U 730.
07.6 11/02189 0001 AL U 720.

CHROMIUM 0581 03/07/89 0001 AL 0 MGIL • 0.01
0585 03/01/89 0001 AL D 4 0.01 *
0586 03/01/89 0001 AL D 4 0.01
0588 03/06189 0001 AL U < 0.01
0589 03/01/89 0001 AL D I 0.01 -

0589 08/03/89 0001 AL D < 0.01
0590 09/22/88 0001 AL D 0.11.
0590 03/01/89 0001 AL D 4 0.01
0590 08/03/89 0001 AL D C 0.01
0590 11102/89 0001 AL D < 0.01
0710 03/06/89 0001 AL U < 0.01
0733 09/1?/87 0001 AL D 0 0.01
0733 09122/88 0001 AL D 0.11
0733 02/28/89 0001 AL 0 4 0.01
0733 08/03/89 0001 AL 0 • 0.01
0733 11/02/89 0001 AL 0 4 0.01 -

0736 02/28/89 0001 AL D 4 0.01 -

0736 08/03/89 0001 AL D c 0.01 -

0736 11/02/89 0001 AL 0 I 0.01
0737 09/17/87 0001 AL C 0.01
0737 09/22/88 0001 AL C 0.16 -

FORMATION Of COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP C01[:
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE
D - DOUN GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

-J



Table Alluvial water quality by parmmeter
SITE: GNJOI GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FO 1 FLS.4 UNITS O PARMETER PARMTER

PARAMETER NAME to LOG DATE ID COMP REL. MEASURE PVI VALUE UNCEIRTAINTY

CmtOMIUN 0737 03/04/89 0001 AL C MG/L < 0.01
0737 08/07/89 0001 AL C - 0.01
0740 09/24/87 0001 AL 0 < 0.01
0740 02/28/89 0001 AL 0 4 0.01
0742 03/03/89 0001 AL C 0.01
0741 03/05/•9 0001 AL U• 0.01
0744 08/03/89 0001 AL U • 0.01
0744 11/02/89 0001 AL U 0.01 -

0745 09/17/87 0001 AL U 4 0.01 -

0745 09/22/88 0001 AL U 0.'13
0745 03/05/89 0001 AL U .0.01 -

0745 08/03/89 0001 AL U 4 0.01
0745 11/02/89 0001 AL U 4 0.01
076 09/17/87 0001 AL U 0.01
0746 09/22/88 0001 AL U 0.15 -

0746 03/05/89 0001 AL U c 0.01
0746 08/03/89 0001 AL U 0.01 *
0746 11/02/89 0001 AL U • 0.01

COBALT 0561 03/07/89 0001 AL 0 NG/L • 0.05
0585 03101/89 0001 AL • 4 0.05
0586 03/01/89 0001 AL 0 4 0.05
0588 03/06/89 0001 AL U ( 0.05
0589 03/01/89 0001 AL 0 4 0.05
0589 08/03/89 0001 AL D 0.05
059 03/01/89 0001 AL 0 4 0.05
059 08/03/89 0001 AL 0 4 0.05
050 11/02/89 001 AL 0 • 0.05
0710 03/06/89 0001 AL U 4 0.05*
0733 02/28/89 0001 AL 0 54 0.05
0733 08/03/89 0001 AL 0 4 0.05
0733 11/02/89 0001 AL 0 4 0.05
0736 02/28/89 0001 AL 0 0.05
0736 08/03/89 0001 AL 0 0.05
O036 11/02189 001 Al 0 0.05 O
0737 03/04/89 0001 AL C • 0.05
0737 08/07/89 0001 AL C 4 0.05

FORATION OF COMLETION CODE:
AL - ALLUVIUM

FLOW ELATIONSNIP CODE
0 - DO GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

(~J



TOM* Alltt. water quatty bV prmiter
SITE: RJ0 7 /A1 UCTION
09/17/87 TO 11/02/119
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARAEMTER PARMETER

PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

COBALT 040 02/28/89 0001 AL 0 MG/L < 0.05
0742 03/03/89 0001 AL C 4 0.05
o04 03/05189 001 AL U 4 0.05
074 08103/89 D000 Al U 0.05
0744 11/02189 0001 AL U 4 0.05
0745 03/05/89 0001 AL U ( 0.05
0745 08/03/89 0001 AL U 4 0.05
0?45 11/02/89 0001 AL U 4 0.05
0746 03/05/89 0001 AL U I 0.05
07,6 08/03/89 0001 Al U c 0.05
074 11/02/89 0001 AL U 4 0.05

COPPER 0581 03/07/89 0001 AL 0 MG/L 0.02
0585 03/01/89 0001 AL 0 4 0.02
0586 03/01/89 0001 AL D 0.02
0588 03/06/89 0001 AL U • 0.02

,'" / W 0"89 03/01/89 0001 AL 0 • 0.02
0589 08/03/89 0001 AL 0 • 0.02
0590 09/22/88 0001 AL 0 0.03

. - 090 03/01/89 0001 AL 0 4 0.02

0590 08/03/89 0001 AL 0 • 0.02
0590 11/02/89 0001 AL 0 • 0.02
0O71 03/06/89 000 AL U < 0.02
0733 09/17/87 0001 AL 0 0.02
0733 09/22/88 0001 AL D 0.03
0733 02/28/89 0001 AL 0 4 0.02
0733 08/03189 0001 AL 0 4 0.02
0733 11/02/89 0001 AL 0 4 0.02
0T7 02/28/89 0001 AL D < 0.02
0736 08/03/89 0001 AL 0 0.03
0736 11/02/89 0001 AL 0 0.02
0737 09/17/87 0001 AL C 0.04
0737 09/22/88 0001 AL C 0.02
0737 03/04/89 0001 AL C 0.02
0737 08/07/89 0001 AL C 0.02
07.0 09/24/87 0001 AL D 0.07
0740 02/28/89 0001 AL D 4 0.02

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - DOW GRADIENT
C - CROSS GRADIENT
U- UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Atluvita water qumllty by permter
SITE: GRJO0 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORIM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

COPPER 0742 03/03/89 0001 AL C MG/I 0.02
074, 03/05/89 0001 AL U 4 0.02 -

074 08/03/89ý 0001 AL U 4 0.02
0744 11/02/89 0001 AL U c 0.02 *
0745 09/17187 0001 AL U 0.02
0745 09/22/88 0001 AL U 4 0.02 -

0745 03/05/89 0001 AL U 4 O.O2
0745 08/03/89 0001 AL U 4 0.02 -

0745 11/02/89 0001 AL U 4 0.02 a

0746 09/17/87 0001 AL U 0.02 -

0746 09/22/88 0001 AL U 0.02 *
0746 03105/89 0001 AL U • 0.02
0746 08/03/89 0001 AL U 4 0.02
0746 11/02/89 0001 AL U • 0.02 a

CYANIDE 0581 03/07/89 0001 AL 0 MGCL A 0.01
0585 03/01/89 0001 AL D 0.01 *
0586 03/01/89 0001 AL 0.01
0588 03/06/89 0001 AL U 4 0.01
0589 03/01/89 0001 AL 0 4 0.01
0589 06/03/89 0001 AL 0 4 0.01
059 03/01189 0001 AL D A 0.01
050 08/03/89 0001 AL D 4 0.01
059 11/02/89 0001 AL 0 4 0.01
0710 03/06/89 0001 AL U 4 0.01
0733 02/28/89 0001 AL D 0.01 -

0733 08/03/89 0001 AL D 0.01
0733 11/02/89 0001 AL 0.01
0736 02/28/89 0001 AL 0 • 0.01 *
073 08/03/89 0001 AL 0 • 0.01
0736 11/02/89 0001 AL 0 0.01
0737 03/06/89 0001 AL C • 0.01
0737 08/07/89 0001 AL C c 0.01 a
0740 02/28/89 0001 AL 0 0.01
0742 03/03/89 0001 AL C 4 0.01 *
074 03/05/89 0001 AL U 0.01
0744 08/03/89 0001 AL U • 0.01 -

FORMATION OF COIPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CWEi
C - C1OSS GRADIENT
U - UPGRADIENT
0 - ON-SITE
D - DOWN GRADIENT

PARAMETER VALUE INDICATOR (PVI): - - LESS THAN DETECTION LIMIT

( 
Jti



Table Altuv..t mater qutlty by persmeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME 10 LOG DATE ID CO0P REL. MEASURE PVI VALUE UINCERTAINTY

CYANIDE 074 11/02/89 0001 AL U MG/L 4 0.01
0745 03/05189 0001 AL U 4 0.01
0745 08/03/89 0001 AL U 0.01
0745 11/02/89 0001 AL U 4 0.01
0746 03/05/59 0001 AL U 4 0.01
0746 08/03/89 0001 AL U 4 0.01
0746 11/02/89 0001 AL U 4 0.01

FLUORIDE 0581 0307/89 0001 AL 0 MG/L 4.4
0585 03/01/89 0001 AL D 3.-
0586 03/01/89 0001 AL 0 3.7
0588 03/06/89 0001 AL U 0.4
0589 03/01189 0001 AL D 0.4
0589 08/03189 0001 AL D 0.4
0590 09/22/8 0001 AL 0 0.-
0590 03/01/89 0001 AL 0 0.4
059 08/03/89 0001 AL 0 0.4 -

059 11/02/89 0001 AL D 0.5
0710 03/06/89 0001 AL U 1.0
0733 091I8? 0001 AL 0 0.66
0733 09/22/88 0001 AL 0 0.7
0733 02/28/89 0001 AL D 0.?
0733 08/03/89 0001 AL 0 0.6 -

0733 11/02/89 0001 AL 0 0.7 -

073 02/28/89 0001 AL 0 0.7
073 08/03/89 0001 AL 0 0.7
073 11/02/89 000 AL D 0.7 -

0737 09/17/87 0001 AL C 1.08 -

0737 09/22/8 0001 AL C 1.0
0737 03/04/89 0001 AL C 1.3
0737 08/07/89 0001 AL C 0.9
0740 09/24/8? 0001 AL 0 0.65 -

0740 02/28/89 0001 AL 0 0.8
0742 03/03/89 0001 AL C 0.9
0714 03/05/89 0001 AL U 0.5
0744 08/03/89 0001 AL U 0.5 *
074 11/02/89 0001 AL U 0.7

i

FORATION OF COWLEYION CODE:
AL - ALLUNIIU

FLOW RELATIONSHIP OWE:
U - UPGRADIENT
0 - ON-SITE
O - DOWN GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Tabte Atluvlt water qulity by prainater
SITE: GNJO1 GRAND "JMCTION
09117/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARNATE PARMTER

PARAMETER NAME to LOG DATE ID COP EEL. MEASURE PVI VALUE UWCERTAINTY

FLUORIDE 0715 09/17187 0001 AL U NGAL 0.76

0745 09/22/88 0001 AL U 0.7

0745 03/05/89 0001 AL U 0.8

07.5 08/03/89 0001 AL U 0.6

0715 11102189 0001 AL U 0.7
071.6 09/17/87 0001 AL U 1.45

0716 09/22/88 0001 AL U 1.3

0716 03/05/89 0001 AL U 1.6
0746 08/03/89 0001 AL U 1.2
Or". 11/02/89 0001 AL U 1.3

GROSS ALPKA 0581 03/o07/9 0001 AL 0 PCI/L 7. 33.
0585 03/01/89 0001 AL S P.
0586 03/01/8 0001 AL 0 '"23. 50.
0588 03/06/89 0001 AL U 3. 6.3
0589 03/01/89 0001 AL 0 .011S. 45.
0589 08/03/89 0001 AL 0 130. 60.
0590 09/22/88 0001 AL 0 110. 50.
0590 03/01/89 0001 AL 0 &9135. 53.

0590 08/03/89 0001 AL D 140. 60.
0590 11/02/89 0001 AL 0 130. 40.
0710 03/06/89 0001 AL U 21. 33.

0733 09/17/87 0001 AL 0 3. 41.
0733 09/22/88 0001 AL 0 65. 49.

0733 02/28/89 0001 AL 0 0. 41.
0733 08/03/89 0001 AL 0 160. 70.

0733 11/02/89 0001 AL 0 19. 50.
0736 02/28/89 0001 AL 0 60. 50.
0736 08/03/89 0001 AL 0 110. 70.

0736 11/02/89 0001 AL 0 e. 59.
0737 09/17/87 0001 AL C 15. 42.
0737 09/22/88 0001 AL C 100. 60.

0737 03/04/89 0001 AL C 0. 46.

0737 08/07/89 0001 AL C 31. 62.
0740 09/24/87 0001 AL 0 69. 51.

07.0 02/28/89 0001 AL O 30. 36.
0742 03/03/89 0001 AL C 101. 52.

FRMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOI RELATIOCRIP CODE:
U - UPGRADIENT
0 - ON-SITE
D - DOW GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

( K



(
Table Alluvvut water quality by perimeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PAUWETER

PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PV| VALUE UNCERTAINTY

GROSS ALPHA 074.4 03/05189 0001 AL U PCI/L 19. 1I.

0744 08103/89 0001 AL U 6.? 6.5
0?44. 11/02/89 0001 AL U 11.. 8.
0745 09117/87 0001 AL U 2. 35.
0745 09/22/88 0001 AL U 15. 34.
074.5 03/05/e9 0001 AL U 29. 24.
04A5 08/03/89 0001 AL U 4.1. 26.
07A5 11/02/89 0001 AL U 38. 28.
0746 09117/87 0001 AL U 0. 38.
07.6 09/22/88 0001 AL U 27. 38.
0746 03/05/89 0001 AL U 0. 28.
0746 08/03/89 0001 AL U S8. 61.
0?46 11/02/89 0001 AL U 56. 4.8.

GROSS BETA 0581 03/07/89 0001 AL 0 PCI/L 76. 26.
0585 03/01/89 0001 AL 0 176. 4.3.
0586 03/01/89 0001 AL 0 14.7. 34.
0588 03/06/89 0001 AL U 12. 5.
0589 03/01/89 0001 AL 0 14.5. 35.
0589 08/03/89 0001 AL 0 110. 30.
0590 09/22/88 0001 AL D 110. 30.
0590 03/01/89 0001 AL D 57. 35.
0590 08/03/89 0001 AL 0 120. 30.
0590 11/02/89 0001 AL 0 72. 24.
0710 03/06/89 0001 AL U 58. 29.
0733 09/17/87 0001 AL 0 51. 29.
0733 09/22/88 0001 AL 0 U. 28.
0733 02/28/89 0001 AL 0 21. 35.
0733 08/03/89 0001 AL 0 93. 32.
0733 11/02/89 0001 AL D 34. 28.
0736 02/28/89 0001 AL D 4.2. 37.
0736 08/03189 0001 AL 0 87. 30.
0736 11/02/89 0001 AL D 39. 32.
0737 09/17/87 0001 AL C 77. 31.
0737 09/22/W 0001 AL C 100. 30.
0737 03/04/89 0001 AL C 36. 40.
0737 08/07189 0001 AL C 55. 37.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP C:M
U - UPGRADIENT
0 - ON-SITE
0 - DOM GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS TNAN DETECTION LIMIT



Tabie Atluvial water qmtlty by perameter
SITE: GRJOI GRAND JWTION
09/17/87 to 11/02189
REPORT DATE: 07/11/90

LOCATION SAMPLE FORNIFLO1S UNITS OF PARETEI PARAMETER
PARAMETER NAME I0 LOG DATE I0 COW REL. MEASURE PYI VALUE UNCERTAINTY

GROSS STA 0740 09/24,87 00I AL 0 PCI/L 140. 40.
0740 02/28/89 0001 AL 0 24. 27.
0742 03/03/89 0001 AL C 48. 36.
0744 03/05/89 0001 AL U 12. 11.
0744 08/03/89 0001 AL U 13. S.
0744 11/02/89 0001 AL U 11. 4.
074o5 09/17/87 0001 AL U s?. 29.
0745 09/22/88 0001 AL U 41. 24.
0745 03/05/89 0001 AL U 0. 16.
0745 08/03/89 0001 AL U 19. 13.
074o5 11/02/89 0001 AL U 23. 17.
0746 09/17/87 0001 AL U I4. 30.
0746 09/22/88 0001 AL U 65. 24.
0746 03/05/89 0001 AL U 40. 26.
0746 08/03/89 0001 AL U 32. 32.
0746 11/02/89 0001 AL U 110. 40.

IRON 0581 03/07/89 0001 AL 0 MG/L 14.
0585 03/01/89 0001 AL 0 12.
0586 03/01/89 0001 AL 0 16.
0588 03/06/89 0001 AL U 0.35
0589 03/01/89 0001 AL 0 5.?
0589 08/03/89 0001 AL 0 9.75
0590 09/22188 0001 AL 0 0.11
0590 03/01/89 0001 AL 0 0.03
0590 08/03/89 0001 AL 0 0.12
0590 11/O2/89 0001 AL 0 0.12
0710 03/06/89 0001 AL U 1.56
0733 09/17/87 0001 AL 0 0.34
0733 09/22/88 0001 AL 0 0.94
0733 02/28/89 0001 AL 0 0.97
0733 08/03/89 0001 AL 0 1.10
0733 11/02/89 0001 AL 0 0.94
0736 02/28/89 0001 AL 0 i 0.03
0736 08/03/89 0001 AL 0 0.16
0736 11/02/89 0001 AL 0 0.11
0737 09/17/87 0001 AL C 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW EELATIONSNIP CODE:
0 - DOW GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

( (



Table Alluvr.. mater quatity by permeter
SITE: GlJOI GRAIIN JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID CORP REL. MEASUIE PVI VALUE UNCERTAINTY

IRtoN 0737 09/22/88 0001 AL C MG/L 0.16 -

0737 03/04/89 0001 AL C 0.06
0737 08/07/89 0001 AL C 0.19
0710 09/24/87 0001 AL 0 0.01
0740 02/28/89 0001 AL 0 4 0.03
07/2 03/03/89 0001 AL C 0.25 -

0741 03/05/89 0001 AL U 0.03
0744 08/03/89 0001 AL U 0.03
07.4 11/02/89 0001 AL U 0.04 -

0745 09/17187 0001 AL U 0.11
07465 09/22/88 0001 AL U 0.39
0715 03/05/89 0001 AL U 0.82 *
0715 08/03/89 0001 AL U 0.59
074S 11/02189 0001 AL U 0.57
0746 09/17/87 0001 AL U 0.01
0746 09/22188 0001 AL U 0.15 -

0746 03/05/89 0001 AL U 0.03
0746 08/03/89 0001 AL U 0.12
0746 11/02/89 0001 AL U 0.12

LEAD 0581 03/07189 0001 AL 0 •G/L 0.01
0585 03/01/89 0001 AL 0 0.01 -

0586 03/01/89 0001 AL 0 4 0.01
0588 03/06/89 0001 AL U 4 0.01
0589 03/01/89 01 AL 0 0.01

0589 08/03189 0001 AL 0 0.01
0590 03/01/89 0001 AL 0 4 0.01
0590 08/03/89 0001 AL 0 0.02
0590 11/02/89 0001 AL 0 • 0.01
0710 03/06/89 0001 AL U I 0.01
0733 02/28/89 001 AL 0 0.01 -

0733 08/03/89 0001 AL D 0.02
0733 11/02/89 0001 AL 0 0.01
0736 02/28/89 0001 AL 0 0.01 -

0736 08/03/89 0001 AL 0 0.02
0736 11/02/89 0001 AL 0 0.01
0737 03/04/89 001 AL C 0.01 -

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP COEs
b - DOM GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIMIT



Tabte Altuvilt weteruetity by permeter
SITE: GRJO1 GRANO JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAPLE FORMFLOU UNITS OF PANAMTER PAJMETER
PARAMETER MANIE ID LOG DATE WID COWRP EL. ASR PY VLU UNETIT

LEAD 0737 08/07/89 0001 AL C MG/L 0.02

0740 02/28/89 0001 AL 0 0.01
0742 03/03/89 0001 AL C 0.01
071.4 03/05/89 0001 AL U 0.01
0744 08/03/89 0001 AL U ( 0.01
074, 11/02/89 0001 AL U I 0.01
0745 03/05/89 0001 AL U • 0.01
0745 08/03/89 0001 AL U ( 0.01
0745 1/021/89 0001 AL U c 0.01
0746 03/05/89 0001 AL U 0.01
0746 06/03/89 0001 AL U 0.01
0746 11/02/89 0001 AL IU 0.01

NAGNESUIN 0581 03/07/89 0001 AL 0 "GA 259.
0585 03/01/89 0001 AL 0 382.
0586 03/01/89 0001 AL 0 374.
0588 03/06/89 0001 AL U 39.5
0589 03/01/89 0001 AL 0 332.
0589 08/03/89 0001 AL 0 319.
0590 09/22/88 0001 AL 0 383.
0590 03/01/89 0001 AL 0 390.
0590 08/03/89 0001 AL 0 332.
0590 11/02/89 0001 AL D 334.
0710 03/06/89 0001 AL U 310.
0733 09/17/87 0001 AL 0 408.
0733 09/22/88 0001 AL D 432.
0733 02/28/89 0001 AL D 432.
0733 08/03/89 0001 AL 0 374.
0733 11/02/89 0001 AL 0 395.
0736 02/28/89 0001 AL 0 462.
0736 08/03189 0001 AL 0 421.
0736 11/02/89 0001 AL 0 449.
0737 09/17/87 0001 AL C 485.
0737 09/22/88 0001 AL C 548.
0737 03/04/89 0o00 AL C 550.
0737 08/07/89 0001 AL C 565.
0740 09/24/87 0001 AL D 406.

m

FOMTION OF COMPLET ION COE:
AL - ALLLUV1UN

FLOW RELATIONSHIP 1WE:
O0 -OOl GIRAIENTC - CRISS GRADIEINT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT

t (



Table AtluvistL water qumllty by perameter
SITE: GCJO GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAUIPLE 1010 FLON UNITS Of PARAMETER PARMTER

PARAMETER NAME 1 LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTT

MAGNESIU1 0740 02/28/89 0001 AL D MG/L 310.
0712 03/03/89 0001 AL C So0.
0T7 03/05/89 0001 AL U 147.

07, 06/03/89 0001 AL U 81.0
0714 11/02/89 0001 AL U 52.1
07.5 09/17/87 0001 AL U 289.
0745 09/22/88 0001 AL U 301.
0745 03/05/89 0001 AL U 256.
0745 08/03/89 0001 AL U 252.
07A5 11/02/89 0001 AL U 281.
07.6 09/17/87 0001 AL U 458.
0746 09/22/88 0001 AL U 504.
07,6 03/05/89 0001 AL U 525.
0716 08/03/89 0001 AL U 478.
0746 11/02/89 0001 AL U 4,69.

MANGANESE 0581 03/07/89 0001 AL 0 MGIL 4.90 -

0585 03/01(89 0001 AL 0 3.62 -

0586 03/01/89 0001 AL 0 4.16
0588 03/06/89 0001 AL U 0.28 -

0589 03/01/89 0001 AL 0 2.17
0589 0/038 0001 AL 0 2.11
0590 09/22/M 0001 AL 0 1.52
0590 03/01/89 0001 AL 0 1.22
0590 08/03/89 0001 AL 0 1.49 -

0590 11/02/89 0001 AL 0 1.51
0710 03/06/89 0001 AL U 1.93 -

0733 09/17/87 0001 AL D 1.69 -

0733 09/22/88 0001 AL 0 1.19
0733 02/28/89 D00 AL D 1.27
0733 08/03/89 0001 AL 0 1.54
0733 11/02/89 0001 AL 0 1.50
073 02/28/89 0001 AL D 0.94
0736 08/03/89 0001 AL 0 1.64 -

0736 11/02/89 0001 AL 0 1.88
0737 09/17/87 0001 AL C 2.21
0737 09/22/88 0001 AL C 2.02

FORMATION OF COPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CODE:
C CROSS GRADIENT
U - UIPGRADIENT
0 " ON-SITE
0 " DOWN GWIENT

PARAMETER VALUE INDICATOR (PVl): 9 - LESS TNAN DETECTION LIMIT



Table Altuvial water qumlity by primter
SITE: GRJOI GRAND JUNCTION
09117167 TO 11102/89
REPORT DATE: 07111190

LOCATION SAIPLE FORM FLOW UNITS OF PARMETUR PAAMETER

PARAMETER NAME ID LOG DATE ID COMP EEL. MEASURE PVI VALUE UNCERTAINTY

MANGANESE 0737 03/04/89 0001 AL C NGIL 1.00
0737 08/07/809 0001 AL C 2.06
0740 09/24/8? 0001 AL S 3.50

0740 02/28/89 0001 AL 0 2."6
0742 03/03/89 0001 AL C 1.78
0744 03/05/89 0001 AL U 1.0?
0744 08/03/89 0001 AL U O.58
0744 11/02/89 0001 AL U 0.43
0745 09/17/87 0001 AL U 1.34
074S 09/22/88 0001 AL U 1.32
0745 03/05/89 0001 AL U 1.13
0745 08/03/89 0001 AL U 1.20
0745 11/02/89 0001 AL U 1.38
0746 09/17/87 0001 AL U 1.37
0746 09/22/88 0001 AL U 1.34
0746 03/05/89 0001 AL U 1.38
0746 08/03/89 0001 AL U 1.36
0746 11/02/89 0001 AL U 1.39

NECHANICAL SIEVE TEST 3/8 INCN 0746 08103/89 0001 AL U 2 PASSING 3690.

MElCUO 0581 03/07189 0001 AL 0 NMG/ ( 0.0002
0585 03/01/89 0001 AL 0 c 0.0002
0586 03/01/89 0001 AL S 0.0002
058 03/06/89 0001 AL U 0.0002
0589 03/01/89 0001 AL S 4 0.0002
0589 08/03/89 0001 AL D 0.0002
0590 03/01/89 0001 AL 0 4 0.0002
0590 08/03/89 0001 AL D 4 0.0002
0590 11/02/89 0001 AL 5 0.0002
0710 03/06/89 0001 AL U 0.0002
0733 02/28/89 0001 AL S c 0.0002
0733 08/03/89 0001 AL 0 4 0.0002
0733 11/02/89 0001 AL 5 ( 0.0002
073 02/28/89 0001 AL D < 0.0002
073 08/03/89 0001 AL 0 0.0002
073 11/02/89 0001 AL 5 0.0002

FORMATION Of COWUETION CODE:
AL - ALLUVIUM

FLOW NELATIONINIP CODE:
O - DOa GRADIENT
C - CROSS GRADIENT
U - UPGIADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): 4 - LESS TNAN DETECTION LIMIT

(



/
Table Ateuvat Moter qullity by, prmeter
SITE: GRJOI GRAND JUWK.TlON
09/17/87 T0 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOV UNITS OF PARAMETER PARANETElR

PARAMETER MANE ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

MERCUMT 0737 03104/89 0001 At C MG/L 0.0002
0737 08107/89 0001 AL C 0.0002
07.0 02/28/89 0001 AL 0 0.0002
07.2 03103/89 0001 AL C 0.0002 -

0744 03/05/89 0001 AL U 0.0002 -

07"4 08/03/89 0001 AL U 0.0002
07.4 11/02/89 0001 AL U 0.0002
0765 03/05/89 0001 AL U 0.0002
D745 08/03/89 0001 AL U 0.0002
0745 11/02/89 0001 AL U 0.0002 -

07.6 03/05/89 0001 AL U • 0.0002 -

0746 08/03/89 0001 AL U 0.0002 -

0716 11/02/89 0001 AL U ( 0.0002 -

MOLYBDEM•U 0581 03/07/89 0001 AL 0 MGIL 0.10
0585 03/01/89 0001 AL 0 0.24 -

0586 03/01/89 0001 AL 0 0.14 -

0588 03/06/89 0001 AL U ( 0.01 *
0589 03/01/80 0001 AL 0 0.04 -

0589 08/03/89 0001 AL 0 0.06 -

0590 03/01/89 0001 AL D 0.01
0590 08/03/89 0001 AL D 0.04 *
0590 11/02/89 0001 AL 0 0.04
0710 03/06/89 0001 AL U 0.06
0733 02/28/89 0001 AL 0 0.01
0733 08/03/809 0001 AL 0 0.05
0733 11/02/89 0001 AL 0 0.04 -

0736 02/28/89 0001 AL 0 ( 0.01
0736 08/03/89 0001 AL 0 0.09
0736 11/02/89 0001 AL 0 0.04
0737 03/04/89 0001 AL C 0.07
0737 08/07/89 0001 AL C 0.09
0740 02/28/89 0001 AL 0 0.07
0742 03/03/89 0001 AL C 0.03
0746 03/05/89 0001 AL U • 0.01
0744 08/03/89 0001 AL U 0.01
0744 11/02/89 0001 AL U 0.02

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CODEi
C - CROSS GRADIENT
D - DOW GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Atluvlal weter quetlty by pnrmeter
SITE: GEJOI GRAND JUACTIOl
09/11/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCAT ION SAMPLE FORN FLO UI TS OFti FWWAMT PARMMTER
PARAMETER NAME I LOG DATE ID COP REL. ,EASURE WI VALUE UCMRTAINTT

MOLYUDENUM 0745 03/05/89 0001 AL U MG/. 0.02
0745 08/03/89 0001 AL U 0.03
0745 11/02/89 0001 AL U 0.05
0746 03105189 0001 AL U 0.15
0746 06/03/89 0001 AL U 0.14
076 11/02/89 0001 AL U 0.15

NICKEL 0581 03/07/39 0001 AL 0 MOIL Ic0.01.
0585 03/01/39 0001 AL 0 0.06
0586 03/01/89 0001 AL D 0.04
0588 03/06/89 0001 AL U 0.04 -

0589 03/01/89 0001 AL 0 0.04
0589 08/03/89 0001 AL 0 0.011-
059 09/22/88 0001 AL 0 0.11
0590 03/01/39 0001 AL D O 0.04 -

0590 08/03/89 0001 AL 0 0.04
0590 11/02189 0001 AL 0 0.05
0710 03/06/89 0001 AL U 0.04
0733 09/17/87 0001 AL 0 0.01
0733 09/22/88 0001 AL 0 0.12
0733 02/28189 0001 AL 0 0.04
0733 08/03/839 0001 AL D c0.04
0?33 11/02/39 0001 AL 0 0.05, ,
0736 02/28/39 0001 AL 0 0.04
0736 08/03/89 0001 AL D 4 0.04
0736 11/02/39 0001 AL 0 0.05-
0737 09/17/87 0001 AL C 40.01

0737 09/22/88 0001 AL C 0.13
0737 03/04/3 9 0001 AL C I 0.04
0737 08/07/39 0001 AL C 4 0.04
0740 09/24/87 0001 AL 0 , 0.01
0740 02/28/89 0001 AL 0 4 0.0 -

0742 03/03/39 0001 AL C 4 0.04
0744 03/05/89 0001 AL U I 0.04
0744 08/03/39 0001 AL U 4 0.04
0744 11/02/39 0001 AL U I 0.04
0745 09/17/87 0001 AL U 0.01

I
r,.vim I I UW ,Ur WLt•tI ON CODE
AL - ALLUVILU

FLOW IELATIOUSIP CW0E
U - UPGRADIENT
0 - ON-SITE
o - OVAI GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 " LESS THAN DETECTION LIMIT



T•ble Allt... t water qlity by periter
SITE: GCJOI GRAND JUNCTION
09/17/87 to 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOI UNITS OF PARAMETER PARMETER
PARAMETER NMAE ID LOG DATE I0 COWP REL. MEASURE PWI VALUE UNCERTAINTY

NICKEL 0745 09/22/88 0001 AL U IG/L 0.09 -

0745 03/05/89 0001 At U I 0.04
0?45 08/03/89 0001 AL U I 0.04
0745 11/02/89 0001 AL U I 0.04
0746 09/I1/87 0001 At U c 0.01
0746 09/22/88 0001 AL U 0.12 -

0746 03/05/89 0001 AL U I 0.04
0746 08/03/89 0001 AL U 40.04

0746 11/02/89 0001 AL U 40.04

NITRATE 0581 03/07/89 0001 AL 0 MG/L. 1.0
0585 03/01/89 0001 AL S I 1.0-
0586 03/01/89 0001 AL 0 41.0

0588 03/06/89 0001 AL U 4 1.0 -

0589 03/01/89 0001 AL 0 41.0

0589 08/03/89 0001 AL 0 It1.
0590 09/22/88 0001 AL 0 S.?
0590 03/01/89 0001 AL 0 2.0 -

0590 08/03/89 0001 ALI 0 4 . -

0590 11/02/89 0001 AL 0 40.1-

0710 03/06/89 0001 AL U I 1.0
0733 09/17/87 0001 AL 0 0.4
0733 09/22/88 0001 AL 0 I 1.
0733 02/28/89 0001 AL D I 1.0
0733 08/03/89 0001 AL 0 4.0 .
0733 11/02/89 0001 ALI 0 4 0.1
07I 3 02/28/89 0001 AL 0 I 1.0

Y0U3 08/03/89 0001 AL 0 2.5
0o36 11/02/89 0001 ALI D 0.1 .
0737 09/17/87 0001 AL C ., -

0737 09/22/88 0001 AL C 4 1.
0737 03o/0o89 0001 AL C c 1.0 -
0737 08/07/89 0001 AL C I 1.
0740 09/24/87 0001 AL 0 2.2z
0740 02/28/89 0001 AL 0 2.0
0742 03/03/89 0001 AL C 4 1.0
0744 03/05/89 10001 1A U 1.0

FORMATION OF COIPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UPGIADIENT
0 ON-SITE
0 - DOMe GRADIENT
C CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT



Table Alluvial water "uality by peramter
SITE: GRJ01 GRAND ANICTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE 1D COW REL. NEASIVE PYI VALUE UNCERTAINTY

NITRATE 074 08/03/89 0001 AL U N G/L 29.
074 I 11/02/89 0001 AL U 1.5
0745 09/17/87 0001 AL U 3.5
0745 09/22/88 0001 AL U I 1.
0745 03/05/89 0001 AL U I 1.0
0745 08/03/89 0001 AL U I 1. .

0745 11/02/89 0001 AL U 0 0.1 -

0746 09/17/87 0001 AL U 3.5
0746 09/22/88 0001 AL U 1. -

0746 03/05/89 0001 AL U 1.0
0746 06/03/89 0001 AL U I 1.
0746 11102/89 0001 AL U , 0.1 .

PIN 0581 03/07/89 0001 AL 0 SU 7.10 -

0585 03/01/89 0001 AL 0 7.0
0586 03/01/89 0001 AL D 7.05
0588 03/06/89 0001 AL U 7.87 *
0589 03/01/89 0001 AL I 7.06 *
0589 06/03/89 0001 AL 0 7.03
0590 09/22/88 o0oo AL D 6.85
0590 03/01/89 0001 AL 0 6.97 -

0590 08/03/89 0001 AL 0 7.03
0590 11/02/89 0001 AL 0 6.83
0710 03/06/89 0001 AL U 7.0
0733 09/17/87 0001 AL 0 6.901
0733 09/22/88 0001 AL D 7.7.
0733 02/28/89 0001 AL 0 7.03
0733 06/03/89 0001 AL 0 7.09 .
0733 11/02/89 0001 AL 0 ?.30
OT6 02/28/89 0001 AL 0 ?.04
0736 06/03/89 0001 AL 0 6.89
0736 11/02/89 0001 AL D 6.83
077 0 9/17/87 0001 AL C 7.0
0737 09/22/88 0001 AL C 7.12 -
0737 03/04/89 0001 AL C r.o0
073S? 06/07/89 0001 AL C 7.12
0740 109/24/87 0001 AL D 6.90

I

FOtNATIIO OF COMPLETION CODE:
AL - ALLUNIUM

FLOW RELATIONSIP 1CODE:
U * UPGRADIENT
0 - ON-SITE
0 - WAR GRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS TNAN DETECTION LIMIT

%4
! /



/
Table Alt- it water quality by porpiter

SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARIAETER PARAMETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTT

PH 0710 02/28/89 0001 AL 0 SU T.11
07.2 03/03/89 0001 AL C 7.02
0744 03/05/89 0001 AL U 7.18
071. 08/03/89 0001 AL U 7.16
071.1. 11/02/89 0001 AL U 7.27
0715 09/17/7? 0001 AL U 6.90 -

0745 09/22/88 0001 AL U 7.08
07.5 03/05/89 0001 AL U 7.02
0715 08/03/89 0001 AL U 7.03
0715 11/02/89 0001 AL U 6.85
0746 09/17/87M 001 AL U 7.0

0716 09/22/88 0001 AL U 7.03
0746 03/05/89 0001 AL U 7.20 -

0716 08/03/89 0001 AL U 7.18
0746 11/02/89 0001 AL U 7.10 -

POTASSIUM 0581 03/07/89 0001 AL 0 NG/L 56.
0585 03/01/89 0001 AL 0 68.

0586 03/01/89 0001 AL 0 71.
0588 03/06/89 0001 AL U 6.5 -

0589 03/01/89 0001 AL 0 19.
0589 08/03/89 0001 AL 0 66.6 -

0590 09/22/88 0001 AL 0 23.1.
0590 03/01/89 0001 AL 0 15.8
0590 08/03/89 0001 AL 0 25.5 -

0590 11/02/89 0001 AL D 25.7 -

0710 03/06/89 0001 AL U 19.
0733 09/17/87 0001 AL 0 8.82 -

0733 09/22/88 0001 AL 0 9.1
0733 02/28/89 0001 AL D 8.1 *

0733 08/03/89 0001 AL D 9.2
0733 11/02/89 0001 AL 0 10.2 -

0736 02/28/89 0001 AL 0 8.4 -

0736 08/03/89 0001 AL D 12.7
0736 11/02/89 0001 AL D 13.1
0737 09/17/87 0001 AL C 10.5
0737 09/22/88 0001 AL C 10.9 -

FORMATION OF COPLETION CODE:
AL - ALLUVIUM

FLOM RELATIONSHIP CIE:
C - CROSS GRADIENI
U - UPGRADIENT
0 - ON-SITE
0 - DOMIN GRADIENT

PARAMETER VALUE INDICATOR (PVI): 9 - LESS THAN DETECTION LIMIT



labte Altuval! water qtlity by parineter
I.!lT: GRJOI . GRAND JUIICTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS Of PARAMETER PARAMETER

PARAMETER lNAE ID LOG DATE ID COWP REL. PIEASURE PVI VALUE UNCERTAINTY

POTASSIUM 0737 03104189 0001 AL C NGHL 10.1

0737 08/07/89 0001 AL C 11.9
0740 09/24/87 0001 AL D 26.0

0740 02/28/89 0001 AL 0 16.0
0742 03/03/89 0001 AL C 6.9
0714 03/05/89 0001 AL U 6.4

0714 08/03/89 0001 AL U 7.5 *

071. 11/02/89 0001 AL U S.9
0745 09/17/87 0001 AL U 5.05
0745 09/22/88 0001 AL U S.7 -
0745 03/05/89 0001 AL U 4.9
0745 08/03/89 0001 AL U 5.0 -

0745 11/02/89 0001 AL U 6.0
0746 09/17/87 0001 AL U 8.211
0766 09/22/88 0001 AL U 9.1.
071.6 03/05/89 0001 AL U 8.1 -

071.6 08/03/89 0001 AL U 10.9 *
0746 11/02/89 0001 AL U 10.7

EADIUM-226 0581 03/07/89 0001 AL 0 PCI/L 1.2 O.S
0585 03/01/89 0001 AL 0 0.0 0.2

0586 03/01/89 0001 AL 0 0.8 0.1

0588 03/06/89 0001 AL U 0.0 0.2
0589 03/01/89 0001 AL D 0.0 0.2
0589 08/03/89 0001 AL 0 0.1 0.2
0590 09/22/88 0001 AL 0 0.1 0.1
0590 03/01/89 0001 AL 0 0.0 0.2
0590 08/03/89 0001 AL 0 0.1 0.1
059 11/02/89 0001 AL 0 0.1 0.1

0710 03/06/89 0001 AL U 0.2 0.2
0733 09/17/87 0001 AL 0 0.0 0.1
0733 09/22/88 0001 AL 0 0.1 0.1
0733 02/28/89 0001 AL 0 0.0 0.2

0733 08/03/89 0001 AL 0 0.0 0.1
0733 11/02/89 0001 AL 0 0.0 0.1

076 02/28/89 0001 AL 0 0.0 0.2
0736 08/03/89 0001 AL 0 0.0 0.1

FORMATIO Of COMPLETION CODE:
At - ALLUVIUM

FLOW RELATIONSNIP CDE:
0 - =O0O IADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

%1
PARAMETER VALUE INDICATOR (PVI): LESS THAN DETECTION LIMIT

S( /



Table Alluvial water quality by parmmeter
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORMI FLO UNITS OF PARAMETER PARAMETER

PARAMETER NA1E ID LOG DATE ID COWP REL. MEASURE PVI VALUE UNCERTAINTY

RADIUM-226 0736 11/02/89 0001 AL 0 PCI/L 0.0 0.1

0737 09/17/8? 0001 AL C 0.0 0.1
073? 09/22/88 0001 AL C 0.2 0.2
073? 03/04/89 0001 AL C 0.1 0.2
0737 08/07/89 0001 AL C 0.0 0.1
0740 09/24/87 0001 AL D 0.0 0.1
0740 02/28/89 0001 AL D 0.0 0.2
0742 03/03/89 0001 AL C 0.0 0.1
0744 03/05/89 0001 AL U 0.0 0.1
0744 08/03/89 0001 AL U 0.0 0.1
0744 11/02/89 0001 AL U 0.2 0.2
0745 09/17/87 0001 AL U 0.0 0.1
0745 09/22/88 0001 AL U 0.1 0.1
0745 03/05/89 0001 AL U 0.0 0.2
0745 08/03/89 0001 AL U 0.1 0.2
0745 11/02/89 0001 AL U 0.0 0.1
0746 09/17/87 0001 AL U 0.1 0.2
0746 09/22/88 0001 AL U 0.1 0.1
0746 03/05/89 0001 AL U 0.1 0.2
0746 08/03/89 0001 AL U 0.0 0.1
0746 11/02/89 0001 AL U 0.0 0.1

RADILJM-228 0581 03/07/89 0001 AL 0 PCI/L 0.5 1.3
0585 03/01/89 0001 AL D 2.3 1.2
0586 03/01/89 0001 AL 0 2.0 1.3
0588 03/06/89 0001 AL U 0.4 1.4
0589 03/01/59 0001 AL 0 2.3 1.4
0589 08/03/89 0001 AL 0 0.2 0.8
0590 09/22/88 0001 AL 0 0.0 0.7
0590 03/01/89 0001 AL 0 0.7 1.3
0590 08/03/89 0001 AL D 1.0 0.9
0590 11/02/89 0001 AL 0 0.0 1.0
0710 03/06/89 0001 AL U 0.0 1.3
0733 09/17/87 0001 AL 0 0.4 1.6
0733 09/22/88 0001 AL 0 0.0 0.7
0733 02/28/89 0001 AL 0 0.5 1.3
0733 108/03/89 0001 AL 0 0.2 0.9

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSUIP COE:
C " CO1SS GRADIENT
O - DOW GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): I - LESS THAN DETECTION LIMIT



Table Attuviat water qtity by prmeter

SITE: GCJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOU UNITS OF PARMETER PARIMMETE

PARAMETER WANE ID LOG DATE ID COMP REL. NEASURE PWI VALUE UNCERTAIUIr

RAIOlUN-228 0733 11/02/89 0001 AL D PCI/L 1.0 0.9

0736 02/28/89 0001 AL D 0.3 1.3

0736 08/03/89 0001 AL 0 0.9 0.9

0736 11102/89 0001 AL D 0.7 0.9

0737 09/17/87 0001 AL C 2.0 1.9

0737 09/22/88 0001 AL C 1.3 1.0

073? 03/04/89 0001 AL C 1.5 1.3

0737 08/07/89 0001 AL C 1.0 0.8

0740 09/24/87 0001 AL 0 0.5 1.0

0740 02/28/89 0001 AL 0 2.0 1.5

0742 03/03/89 0001 AL C 1.7 1.4

0744 03/05/89 0001 AL U 0.1 1.5

0744 08/03/89 0001 AL U 0.7 0.8
0744 11/02/89 0001 AL U 0.3 1.0
0745 09/17/87 0001 AL U 0.4 0.6
0745 09/22/88 0001 AL U 0.3 0.9

0745 03/05/89 0001 AL U 1.0 1.1
0745 08/03/89 0001 AL U 0.0 0.9

0745 11/02/89 0001 AL U 0.7 0.9

0746 09117/87 0001 AL U 1.0 0.9
0746 09/22/88 0001 AL U 0.1 0.?

0746 03/05/89 0001 AL U 1.2 1.2
0746 08/03/89 0001 AL U 0.6 0.9
0746 11/02/89 0001 AL U 0.7 0.8

SELENIUM 0581 03/07/89 0001 AL 0 NG/L c 0.01
0585 03/01/89 0001 AL 0 4 0.025
0586 03/01/89 0001 AL 0 4 0.025

0588 03/06/89 0001 AL U 0 0.01
0589 0310t/89 0001 AL 0 c 0.025
0589 08/03/89 0001 AL 0 0.028

0590 09/22/88 0001 AL 0 0.142

05"9 03/01/89 0001 AL 0 4 0.01
0590 08/03/89 0001 AL 0 0.025

0590 11/02/89 0001 AL 0 0.036

0710 03/06/89 0001 AL U 0.025
0733 09/17/87 0001 AL 0 0.164

FO MATION OF COMPLETION CODE:
AL *ALLUVIUM

FLOU ELATIONSNIP COE
0 - O GADIENT
C - CROSS GRADIEfT
U - UPGRAOIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): - - LESS THAN DETECTION LIMIT

(



/

(*
Table Altu.. ! water qutlty by prometer
SITE: GRJOI GPAIr_ JUNCTION
09/17/87 TO 11/02/8i
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMTER
PARAMETER NAME ID LOG DATE ID COP REL. MEASURE PVI VALUE UNCERTAINT"

SELENIUM 0733 09/22/88 0001 AL 0 MG/L 0.196
0733 02128/89 0001 AL 0 C 0.01
0733 08/03/89 0001 AL 0 0.025
0733 11/02/89 0001 AL 0 0.039 -

0736 02/28/89 0001 AL D ( 0.01
0736 08/03/89 0001 AL 0 0.026
0736 11/02/89 0001 AL D 0.038 -

0737 09/17/87 0001 AL C 0.159 -

073? 09/22/88 0001 AL C 0.199
0737 03/04/89 0001 AL C 0.01
0737 08/07/89 0001 AL C 0.026 -

0710 09/21/87 0001 AL 0 0.127
0710 02/28/89 0001 AL 0 0.01
0712 03/03/89 0001 AL C • 0.01
0714 03/05/89 0001 AL U ( 0.01 -

0744 08/03/89 0001 AL U 0.012
0744 11/02/89 0001 AL U 0.011
0745 09/17/87 0001 AL U 0.067 -

0745 09/22/88 0001 AL U 0.060 -

0745 03/05/89 0001 AL U 4 0.01 -

0745 08/03/89 0001 AL U 0.018
0745 11/02/89 0001 AL U 0.030
07.6 09/17/87 0001 AL U 0.060
071.6 09/22/88 0001 AL U 0.191
0716 03/05/89 0001 AL U 0.05 -

0746 08/03/89 0001 AL U 0.057
0746 11/02/89 0001 AL U 0.060 -

SILICA - S102 0590 11/02/89 0001 AL 0 MG/L 20.
0733 11/02/89 0001 AL 0 17.
0736 11/02/89 0001 AL D 21.
0714 11/02/89 0001 AL U 1?.
0745 11/02/89 0001 AL U 17.
0746 11/02/89 0001 AL U 1?.

SILVER 0581 03/07/89 0001 AL 0 MG/L 0.01
0585 03/01/89 0001 AL 0 • 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE
0 - DOW GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): I - LESS THAN DETECTION LIMIT



Table Atluvial water qLtlity by pameter
SITE: GRJOI GRAND JUNCTION
09/17/8? TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAITERI PARAmETER

PARMAETER NAME ID LOG DATE ID COW WEL. MEASURE PVI VALUE UlNCERTAINII

SILVER 0586 03/01/89 0001 AL 0 NG/L < 0.01
0588 03/06/89 0001 AL U 4 0.01
0589 03/01/89 0001 AL 0 < 0.01
0589 08/03/89 0001 AL 0 4 0.01
0590 03/01/89 0001 AL D 4 0.01
0590 08/03/89 0001 AL 0 4 0.01
0590 11/02/89 0001 AL 0 < 0.01
0710 03/06/89 0001 AL U 4 0.01
0733 02/28/89 0001 AL 0 < 0.01
0733 08/03/89 0001 AL 0 - 0.01
0733 11/02/89 0001 AL 0 0.01
0736 02/28/89 0001 AL 0 4 0.01
0736 08/03/89 0001 AL 9 0.01
0736 11/02/89 0001 AL 0 0.01
0737 03/04/89 0001 AL C 4 0.01
0737 08/07/89 0001 AL C 4 0.01
0740 02/28/89 0001 AL 0 4 0.01
0742 03/03/89 0001 AL C 4 0.01
074 03/05/89 0001 AL U 4 0.01
0744 08/03/89 0001 AL U 4 0.01
0744 11/02/89 0001 AL U c 0.01
0745 03/05/89 0001 AL U < 0.01
0745 06/03/89 0001 AL U 4 0.01
0745 11/02/89 0001 AL U 4 0.01
0746 03/05/89 0001 AL U < 0.01
076 08/03/89 0001 AL U < 0.01
0746 11/02/89 0001 AL U 0.01

I

SODIUM 0581 03/07/89 0001 AL 0 NG/L 005.
0585 03/01/89 0001 AL S 965.
0586 03/01/89 0001 AL 0 990.
0588 03/06/89 0001 AL U 144.
0589 03/01/89 0001 AL S 1060.
0589 08/03/89 0001 AL 0 10T0.
0590 09/22/88 0001 AL 0 975.
0590 03101/89 0001 AL 0 950.
0590 08/03/89 0001 AL 0 953.

FORMATION OF COMPLETION CODE: FLOW RELATIONSUIP CODE:
AL - ALLUVIUM 0 - DOW GRADIENT

U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS TNAN DETECTION LIMIT

k



(
Tabte Alt,. .t mter qmlIty by parieter
SITF: GIJO1 GRNAN" JtICTIOII
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER

PARAMETER NAME ID LOG DATE ID COW REL. MEASURE PVI VALUE UNCERTAUTY

SODIUM 0590 11/02/89 0001 AL 0 NG/L 9".
0710 03/06/89 0001 AL U 736.
0733 09/17/187 0001 AL D 1327.
0733 09/22/88 0001 AL 0 1220.
0733 02/28/89 0001 AL 0 1220.
0733 08/03/89 0001 AL 0 1250.
0733 11/02/89 0001 AL 0 1200.
0736 02/28/89 0001 AL 0 1190.
0736 08/03/89 0001 AL 0 1200.
0736 11/02/89 0001 AL 0 1180.
0737 0917?/87 0001 AL C 11.00.
0737 09/22/88 0001 AL C 1220.
0737 03/04/89 0001 AL C 1230.
0737 08/07/89 0001 AL C 1230.
0740 09/24/87 0001 AL D 1240.
0740 02/28/89 0001 AL 0 7.
0742 03/03/89 0001 AL C 950.
0744 03/05/89 0001 AL U 309.
0744 08/03/89 0001 AL U 234.
0744 11/02/89 0001 AL U 166.
0745 09/17/87 0001 AL U 668.
0745 09/22/88 0001 AL U 573.
0745 03105/89 0001 AL U 540.
0745 08/03/89 0001 AL U 404.
07165 11/02/89 0001 AL U 554.
0746 09/17/87 0001 AL U 909.
0746 09/22188 0001 AL U 871.
071. 03/05/89 0001 AL U 910.
0746 08/03/89 0001 AL U 841..
0716 11/02/89 0001 AL U 813.

SPECIFIC CONDUCTANCE 0581 03/07/89 0001 AL 0 U1NO0/CM 0500.
0585 03/01/89 0001 AL D 4600.
0586 03/01/89 0001 AL D 4600.
0588 03/06/89 0001 AL U 800.
0589 03/01/89 0001 AL 0 1Oo.
0589 08/03/89 0001 AL 0 27010.

FORNATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
U - UIGRADIENT
0 - DOW GRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): t - LESS THAN DETECTION LIMIT



Table Alluvilt water qinlity by parmeter
SITE: GRJO CRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMTER PARAMETER

PARAMETER WM to LOG DATE 10 COMP REL. MEASURE PVI VALUE UNMCEITAINTY

SPECIFIC COMUCTAMCE 0590 09/22/88 0001 AL D UNNO/CN 6000.
0590 03/01/89 0001 AL 0 3500.
0590 08/03/89 0001 AL 0 3220.
0590 11/02/89 0001 AL 0 17010.
0710 03/06/89 0001 AL U 3600.
0733 09/11/87 0001 AL 0 7000.
0733 09/22/88 0001 AL 0 7500.
0733 02/28/89 0001 AL 0 4100.
0733 08/03/89 0001 AL 0 3400.
0733 11/02/89 0001 AL 0 1000.
0736 02/28/89 0001 AL 0 44O0.
0736 08/03/89 0001 AL 0 1280.
0736 11/02/89 0001 AL 0 1050.
0737 09/17/87 0001 AL C 7100.
0737 09/22/88 0001 AL C 7000.
0737 03/04/89 0001 AL C 6000.
0?37 08/07/89 0001 AL C 3730.
0740 09/24/87 0001 AL 0 7000.
0740 02/28/89 0001 AL 0 3400.
0742 03/03/89 0001 AL C 4900.
0744 03/05/89 0001 AL U 1800.
0744 08/03/89 0001 AL U 980.
0744 11/02/89 0001 AL U 75.
0745 09/17/87 0001 AL U 4000.
0?45 09/22/88 0001 AL U 3550.
0745 03/05/89 0001 AL U 2950.
0745 08/03/89 0001 AL U 2000.
0745 11/02/89 0001 AL U 405.
0746 09/17/87 0001 AL U 5500.
0746 09/22/88 0001 AL U 4900.
0746 03/05/89 0001 AL U 4300.
0746 08/03/89 0001 AL U 3700.
0746 11/02/89 0001 AL U 900.

STRONTIUM 0581 03107189 0001 AL 0 NGi/L 7.3
0585 03/01/89 0001 AL 0 4.65
0586 03/01189 0001 AL 0 4.44"

I
FIlMWATIN OF COMLETION CODE:
AL - ALLU'VIUM

FLOW RELATIONSHIP €WE:
0 - MOil GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): ( - LESS THAN DETECTION LIMIT

(



(
Table Alluvial wter quality by permeter
SITE: GUJO GRAND JUNCTION
09/178/7 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UWITS OF PAIRANETER PARA1ETER
PARAMETER NAME ID LOG DATE ID COWP REL. MEASURE PV! VALUE UNCERTAINTY

STRONTIUM 0588 03/06189 0001 AL U MGIL 1.04 *
0589 03/01/89 0001 AL 0 5.3 -

0589 08/03/89 0001 AL 0 4.49 -

0590 09/22/88 0001 AL D 6.2
0590 03/01/89 0001 AL 0 4.93 -

0590 08/03/89 0001 AL 0 4.9
0590 11/02/89 0001 AL 0 5.36
0710 03/06/89 0001 AL U 4.89 -

0733 09/17/87 0001 AL 0 6.95
0733 09/22/88 0001 AL 0 6.5 -

0733 02/28/89 0001 AL 0 5.1
0733 08/03/89 0001 AL 0 5.2 -

0733 11/02/89 0001 AL 0 6.15 -

0736 02/28/89 0001 AL 0 5.0
0736 08/03/89 0001 AL D 4.6 -

0736 11/02/89 0001 AL 0 6.45
0737 09/17/87 0001 AL C 7.30
0737 09/22/88 0001 AL C T.2
0737 03/04/89 0001 AL C 7.3
0737 08/07/89 0001 AL C 6.22
0740 09/24/87 0001 AL 0 6.25
0740 02/28/89 0001 AL 0 4.10
0742 03/03/89 0001 AL C 5.7
0744 03/05/89 0001 AL U 2.39
0744 08/03/C9 0001 AL U 1.41
0744 11/02/89 0001 AL U 1.06
0745 09/17/87 0001 AL U 4.50
0745 09/22/88 0001 AL U 4.1
0745 03/05/89 0001 AL U 4.18
0745 08/03/89 0001 AL U 3.47 -

0745 11/02/89 0001 AL U 4.88
0746 09/17/87 0001 AL U 6.60
0746 09/22/88 0001 AL U 6.5 -

0746 03/05/89 0001 AL U 7.1
0746 08/03/89 0001 AL U 5.83
0746 11/02/89 0001 AL U 6.48

SULFATE 0581 03/07/89 0001 AL 0 GA/L 2940.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUI

FLOW RELATIONSHIP CDE:
U - UPGRADIENT
o DOUW GRADIENT
C CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): LESS THAN DETECTION LIMIT



Table Alluvial water qumlity by prmeter
SITE: GCJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORN FLOW UNITS OF PARAMTER PAAWETER

PARAM4ETER NAE ID LOG DATE I1 COPW REL. NEASURE PYI VALUE UNICERTAINTT

SULFATE 0585 03/01/89 0001 AL 0 NG/L MA3950.
0586 03/01/89 0001 AL 0 3940.

0588 03/06/89 0001 AL U 179.

0589 03/01/89 0001 AL 0 3510.
0589 08/03/89 0001 AL 0 3660.

0590 09/22/88 0001 AL 0 3420.
0590 03/01/89 0001 AL 0 3420.
0590 08/03/89 0001 AL 5 3310.

0590 11/02/89 0001 AL 0 3140.
0710 03/06/89 0001 AL U 2M77.

0733 09/17187 0001 AL 0 3310.
0733 09122/8 0001 AL D 3130.
0733 02/28/89 0001 AL 0 3240.
0733 08/03/89 0001 AL 0 3170.
0733 11102/89 0001 AL D 3230. *

0736 02/28/89 0001 AL 0 3650.
0736 08/03/89 0001 AL 0 3720.
0736 11/02/89 0001 AL 0 3960. *

0737 09/17/87 0001 AL C 4130.
0737 09/22188 0001 AL C 380. -

0737 03/04/89 0001 AL C 3920.

0737 08/07/89 0001 AL C 4060.
0710 09/24/87 0001 AL 0 3930.
0740 02/28/89 0001 AL 0 2520. -

0742 03/03/89 0001 AL C 3W80.
07/.4 03/05/89 0001 AL U 1020.
0744 08/03/89 0001 AL U 611.

07,4 ¶1/02/89 0001 AL U 385.
0745 09/171/87 0001 AL U 2140.
0745 09/22/88 0001 AL U 2210.
0745 03/05/89 0001 AL U 1990.
0745 08/03/89 0001 AL U 1760.
0745 11/02/89 0001 AL U 2460.
0746 09/17/87 0001 AL U 3450.
0746 09/22/88 0001 AL U 3550.
0746 03/05/89 0001 AL U 3620.

0746 08/03/89 0001 AL U 3690.
0746 11/02/89 0001 ALI U 3620.

R~PR100 OF COMLETION CODE:

AL - ALLUVIUM
FLOW RELATIONSINIP (W:
0 - D"U GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): 4 - LESS THAN DETECTION LIMIT

(



C (/(
Table Atiuvial water qetlity by permitter
SITE: GRJO0 GRAND JUNCTION
09/17187 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAIETER PARAMETER

PARAMETER NAME ID LOG DATE ID COWP REL. IEASURE PVI VALUE UNCERTAINTY

TEMPERATUIE 0581 03/07/89 0001 AL 0 C - DEGREE 14.
0585 03/01/89 0001 AL D 10.0
0586 03/01/89 0001 AL 0 9.5
0588 03/06/89 0001 AL U 7.5
0589 03/01/89 0001 AL 0 11.5
0589 08/03/89 0001 AL 0 17.5
0590 09/22/8V 0001 AL D 17.0
0590 03/01/89 0001 AL 0 9.0
0590 08/03/89 0001 AL 0 16.5
0590 11/02/89 0001 AL D 16.0
0710 03/06/89 0001 AL U 11.0
0733 09/17/87 0001 AL 0 17.0
0733 09/22/88 0001 AL 0 21.0
0733 02/28/89 0001 AL 0 14.5
0733 08/03/89 0001 AL D 17.5
0733 11/02/89 0001 AL 0 16.0
0736 02/28/89 0001 AL 0 12.0
0736 08/03/89 0001 AL 0 22.5
0736 11/02/89 0001 AL D 20.0
0737 09/17/87 0001 AL C 15.5
0737 09/22/88 0001 AL C 16.S
0737 03/04/89 0001 AL C 15.0
0737 08/07/89 0001 AL C 16.5
0740 09121/87 0001 AL 0 17.0
0740 02/28/89 0001 AL 0 11.0
0742 03/03/89 0001 AL C 14.
0744 03/05/89 0001 AL U 10.
0744 08/03/89 0001 AL U 20.5
0744 11/02/89 0001 AL U 20.0
0745 09/17/87 0001 AL U 14.0
0745 09/22/88 0001 AL U 14.
0745 03/05/89 0001 AL U 13.
0745 08/03/89 0001 AL U 14.0
0745 11/02/89 0001 AL U 15.0
0746 09/17/87 0001 AL U 15.0
0746 09/22/88 0001 AL U 14.
0746 03/05/89 0001 AL U 15.

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONUSIP CODE:
0 - ON-SITE
0 - DOW GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Alluvial water qality by peraeter
SITE: GlJOI GRAND JUNCTION
09/17/8? TO 11102/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAIIETE PARPMETEO

PARAMETER NAME ID LOG DATE ID C014P REL. MEASURE PVI VALUE INCERTAINTY

TEMPERATURE 0746 08/03/89 0001 AL U C - DEGREE 16.0
0746 11/02/89 0001 AL U 14.0

TWALLIUlN 0581 03/07/O89 0001 AL 0 MG/L 4 0.1
0585 03/01/89 0001 AL 0 0.1 -

0586 03/01/89 0001 AL 0 • 0.1
0588 03/06/89 0001 AL U • 0.1
0589 03/01/89 0001 AL D 4 0.1
0589 08/03/09 0001 AL D 0.01
0590 03/01/89 0001 AL 0 4 0.1
0590 08/03/89 0001 AL 0 4 0.01
0590 11/02/89 0001 AL D 4 0.0t
0710 03/06/89 0001 AL U 4c 0.1
0733 02/28/89 0001 AL D 0.1
0733 08/03/89 0001 AL 0 9 0.01
0733 11/02/89 0001 AL 0 0.01
0736 02/28/89 0001 AL D • 0.1
036 08/03/89 0001 AtL 0 < 0.01
0736 11/02/09 .0001 AL 0 • 0.01 -

0737 03/04/89 0001 AL C I4 0.1
0737 08/07/89 0001 AL C 4< 0.01
0740 02/28/89 0001 AL 0 4 0.1
0742 03/03/89 0001 AL C < 0.1
0744 03/05/89 0001 AL U 4 0.1 -

0744 08/03/09 0001 AL U 4 0.01 -

0744 11/02/89 0001 AL U 9 0.01
0745 03/05/09 0001 AL U • 0.1
0745 08/03/89 0001 AL U I 0.01 -

0745 11/02/09 0001 AL U 4 0.01 *
0746 03/05/89 0001 AL U I 0.1
0746 08/03/89 0001 AL U c 0.01
0746 11/02/89 0001 AL U 4 0.01

TNORItl-230 0581 03/07/19 0001 AL 0 PCIIL 0.2 0.2
0585 03/01/89 0001 AL 0 0.2 0.3
0586 03/01/89 0001 AL 0 0.8 0.3
0588 03/06/89 0001 AL U 0.2 0.2

m

ROMAIn N OF COMLETION COE:
AL - ALLUNIIN

FLOW NELATIONSIP CODE
0 - ON-SITE
O - DIN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): • - LESS THAN DETECTION LIMIT

! t ( t9



table Aituvial meter quanity by perimeter
SITE: GRJOI rtAWO JUNCTION
09/17187 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE ID COMP REL. MEASURE PVI VALUE UNCERTAINTY

TNORIUN-230 0589 03/01/89 0001 AL D PCI/L 0.4 0.2
0589 08/03/89 0001 AL D 0.3 0.8
0590 09/22/88 0001 AL 0 0.6 0.5
0590 03/01/89 0001 AL D 0.3 0.2
0590 08/03/89 0001 AL 0 0.1 0.4
0590 11/02/89 0001 AL 0 0.3 0.4
0710 03/06/89 0001 AL U 0.3 0.2
0733 09/17/8? 0001 AL 0 0.0 0.6
0733 09/22/88 0001 AL 0 0.1 0.3
0733 02/28/89 0001 AL D 0.6 0.3
0733 08/03/89 0001 AL 0 0.0 0.3
0733 11/02/89 0001 AL 0 0.0 0.3
0736 02/28/89 0001 AL 0 0.3 0.2
0736 08/03/89 0001 AL 0 0.3 0.5
0736 11/02/89 0001 AL 0 0.0 0.3
0737 09/17/87 0001 AL C 0.1 0.7
0737 09/22/88 0001 AL C 0.1 0.3
0737 03104/89 0001 AL C 0.3 0.2
0737 08/07/89 0001 AL C 0.0 0.6
0740 09/24/87 0001 AL 0 1.2 1.0
0740 02/28/89 0001 AL 0 1.1 0.5
0742 03/03/89 0001 AL C 0.4 0.3
07"4 03/05/89 0001 AL U 0.5 0.2
0744 08/03/89 0001 AL U 0.2 0.8
0744 11/02/89 0001 AL U 0.0 0.3
0745 09/17/8? 0001 AL U 0.0 0.?
0l745 09/22/88 0001 AL U 0.0 0.3
0745 03/05/89 0001 AL U 0.1 0.2
0745 08/03/89 0001 AL U 0.0 0.5
0715 11/02/89 0001 AL U 0.1 0.4
0746 09/17/87 0001 AL U 0.2 0.8
0746 09/22/88 0001 AL U 0.2 0.4
0746 03/05/89 0001 AL U 0.4 0.4
0746 08/03/89 0001 AL U 0.6 0.9
0746 11/02/89 0001 AL U 0.0 0.3

TIN 0581 03/07/89 0001 AL 0 MGIL 0.03

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CE:
D - DOIN GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): I( " LESS THAN DETECTION LIMIT
N Ac



Table Altuviel water quality by pormet
SITE: fR*J01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 071/11/90

LOCATION SAMPLE FORM FLOM UNITS OF PARMIETER PARAMETER

PARAMETER NA0E ID LOG DATE 10 COWP EEL. MEASURE PVI VALUE UNCERTAINTY

TIN 0585 03/01/89 0001 AL D NG/L 1 0.03
0586 03/01/89 0001 AL 0 4 0.03
0588 03/06/89 0001 AL U 4 0.03
0589 03/01/89 0001 AL D 0.03
0589 08/03/89 0001 AL D 0.029
0590 03/01/89 0001 AL S • 0.03 -

,, 0590 08/03/89 0001 AL 0 0.020
',' 0590 11/02/89 0001 AL 0 -.0.117 *

0710 03/06/89 0001 AL U c 0.03
0733 02/28/89 0001 AL 0 0.03 *

s 0733 08/03/89 0001 AL 0 0.024
0733 11/02/89 0001 AL 0 % 0.116
0736 02/28/89 0001 AL 0 4 0.03

. • 0736 08/03/89 0001 AL D 0.020
- 0736 11/02/89 0001 AL 0 0.120

0737 03/04/89 0001 AL C 4 0.03
0737 08/07/89 0001 AL C 0.030
0740 02/28/89 0001 AL 0 0.03 "

(:.eP( : 0742 03/03/89 0001 AL C • 0.03
0744 03/05/89 0001 AL U 4 0.03
0744 08/03/89 0001 AL U < 0.005
0744 11/02/89 0001 AL U 0.013 -

0745 03/05/89 0001 AL U 4 0.03
0745 08/03/89 0001 AL U 0.010
0745 11/02/89 0001 AL U 0.052
0746 03/05/89 0001 AL U • 0.03 *
0746 08/03/89 0001 AL U 0.029
0746 11/02/89 0001 AL U 1 0.106

TOTAL DISSOLVED SOLIDS 0581 03/07/89 0001 AL 0 NG/L 5380.
0585 03/01/89 0001 AL 0 6890.
0586 03/01/89 0001 AL 0 6820.
05M8 03/06/89 0001 AL U 844.
0589 03/01/89 0001 AL 0 6680.
0589 08/03/89 0001 AL 0 7090.
0590 09/22/88 0001 AL D 6690.
0590 03/01/89 0001 AL 0 6710.

FORMATION Of COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP COE:
0 D O GRADIENT
U UPGRADIENT
C CROSS GRADIENT
0 " ON-SITE

PARAMETER VALUE INDICATOR (PVI): - " LESS TNAN DETECTION LIMIT

(



Table A..,vist water qunllty by porameter
SITE: GRJO GtAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARMETER PARAMETER

PARA1ETER NAME ID LOG DATE ID C0RP EEL. MEASURE PV! VALUE UNCERTAINTY

TOTAL DISSOLVED SOLIDS 0590 08/03189 0001 AL 0 MG/L 6180.

0590 11/02189 0001 AL D 5770.
0710 03/06/89 0001 AL U 5260.

0733 09/17/87 0001 AL D 770.
0733 09/22/88 0001 AL 0 7100.
0733 02/28/89 0001 AL 0 7100.
0733 08/03/89 0001 AL 0 6730.
0733 11/02/89 0001 AL 0 6970.
0736 02/28/89 0001 AL 0 7740.
0736 08/03/89 0001 AL 0 7120.
0736 11/02/89 0001 AL b 7m80.
0737 09/17/8? 0001 AL C 8670.
0737 09/22/88 0001 AL C 85so.
0737 03/04189 0001 AL C 7940.

0737 08/07/89 0001 AL C 8250.
0710 09/24/87 0001 AL 0 7850.
0740 02/28189 0001 AL 0 5390.
0742 03/03/09 0001 AL C 7300.
0744 03/05/89 0001 AL U 2270.
0744 06/03/89 0001 AL U 1420.
0744 11/02/89 0001 AL U 1050.
0745 09/17/87 0001 AL U 4920.
0745 09/22/88 0001 AL U 4410.
0745 03/05/89 0001 AL U 4170.
0745 08/03/89 0001 AL' U 3790.
0745 11/02/89 0001 AL U 4710.
0746 09/17/87 0001 AL U 7010.
0746 09/22/88 0001 AL U 6680.
0746 03/05/89 0001 AL U 6720.
0746 08/03189 0001 AL U 6820.
0746 11/02/89 0001 AL U 690.

TOTAL ORGANIC CARSON 0581 03/07/89 0001 AL 0 MG/L 18.
0585 03/01/89 0001 AL D 28.
0586 03/01/89 0001 AL D 34.
0588 03/06/89 0001 AL U 1.
0589 03/01/89 0001 AL ) 21.

FORMYATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSNIP CODE:
U - UPGRAOIENT
O - 00MI GRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): - - LESS THAN DETECTION LIMIT

2r



Table Atliuvia uwter claity by parmr ter

SITE: GAJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION SAMPLE FORM FLOW UNITS OF PARNMETER PARMWTER

PARAMETER NAME ID LOG DATE ID COMP EEL. MEASURE PVI VALUE UNCERTAINTY

TOTAL ORGANIC CARBON 0589 08/03/89 0001 AL 0 NG/L 146.
0590 09/22/88 0001 AL 0 159.
0590 03/01/89 0001 AL 0 11.

0590 08/03/89' 0001 AL 0 95.
0590 11/02/89 0001 AL 0 130.
0710 03/06/89 0001 AL U 10.
0733 09/17/87 0001 AL 0 10.
0733 09/22/88 0001 AL 0 193.
0733 02/28/89 0001 AL S 9.0
0133 08/03/89 0001 AL 0 141.
0733 11/02/89 0001 AL 0 110.
0736 02/28/89 0001 AL 0 9.0
0736 08/03/89 0001 AL 0 142.
0736 11/02/89 0001 AL 0 67.
0737 09/17/87 0001 AL C 14".6
0737 09/22/88 0001 AL C 142.
0737 03/04/89 0001 AL C 10.
0737 08/0/89 0001 AL C 115.
0740 09/24/87 0001 AL 0 150.2
0740 02/28/89 0001 AL 0 10.
0742 03/03/89 0001 AL C 9.0

0744 03/05/89 0001 AL U 2.
074 08/03/89 0001 AL U 62.
0744 11/02/89 0001 AL U 52.
0745 09/17/87 0001 AL U I50.2
0745 09/22/88 0001 AL U 156.
0745 03/05/89 0001 AL U 5.
0745 08/03/89 0001 AL U 91.
0715 11/02/89 0001 AL U 110.
0746 09/17/8? 0001 AL U 130.4
0746 09/22/88 0001 AL U 138.
0746 03/05/89 0001 AL U 9.0
0746 08/03/89 0001 AL U 111.
0746 11/02/89 0001 AL U 100.

UIANIUM 0581 03/07/89 0001 AL 0 NGIL 0.03-
0585 03/01/89 0001 AL 0 0.29

i
FORIATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSMIP CODE:

0 - 0011 GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): c - LESS THAN DETECTION LIIT

(



[

Table AL,,ItuI water q.atlty by parmeter
SITE: GRJO0 GRAND JUNCTION
09/17/87 To 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORN FLOC UNITS OFP PARA14ETER PARAMTER
PARAMETER NAME to LOG DATE 1 COMP EEL. MEASURE PYI VALUE UNCERTAINTY

URANIIM 0586 03/01/89 0001 AL 0 NG/L • 0.29
05M 03/06/89 0001 AL U • 0.0103
0589 03/01/89 0001 AL 0 0.18
0589 08/03/89 0001 AL 0 0.0,1
0590 09/22/88 0001 AL 0 • 0.229
0590 03/01/89 0001 AL D 0.19
0590 08/03/89 0001 AL D 0.112
0590 11/02/89 0001 AL 0 0.125
0710 03/06/89 0001 AL U 0.02?
0733 09/17/87 0001 AL D 0.0678
0733 09/22/88 0001 AL 0 0.0711
0733 02/28/89 0001 AL D 0.08
0733 08/03/89 0001 AL 0 0.050
0733 11/02/89 0001 AL 0 ( 0.0003
0736 02/28/89 0001 AL D 0.129
0736 08/03/89 0001 AL 0 0.0.3
0T76 11/02/89 0001 AL 0 0.095
0737 09/17/87 0001 AL C 0.0529
0737 09/22/88 0001 AL C 0.0684
0?37 03/04/89 0001 AL C 0.06"
0737 08/07/89 0001 AL C 0.059
0740 09/24/87 0001 AL 0 0.213
0740 02/28/89 0001 AL 0 0.12
0742 03/03/89 0001 AL C 0.093
0744 03/05/89 0001 AL U 0.021
0744 08/03/89 0001 AL U 0.010
0744 11/02/89 0001 AL U 0.0057
0745 09/17/87 0001 AL U 0.0427
0745 09/22/88 0001 AL U 0.0397
0745 03/05/89 0001 AL U 0.045
0745 08/03/89 0001 AL U 0.034
0745 11/02/89 0001 AL U 0.035
0746 09/17/87 0001 AL U 0.0S*
0746 09/22/88 0001 AL U 0.0512
0746 03/05/89 0001 AL U 0.059
0746 08/03/89 0001 AL U 0.058
0746 111/02/89 0001 AL U 0.057

VANADIUM 0581 03/07/89 0001 AL 0 NG/L 0.01

FORMATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - DOW1 GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT
0 - ON-SITE

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Tabte Atluvial water qm ty by parmeter
SITE: 0R1J01 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

LOCATION S LE PFORN FLOW UNITS OF PARAWETER PARAMETER

PARAMETER NAME ID LOG DATE ID COMP REL. MEAURE PVI VALUE UNCERTAINTY

VANADIUML, 0585 03/01/89 0001 AL 0 MG/L 0.11

v0586 03/01/89 0001 AL 0 0.14
0588 03/06/89 0001 AL U 0.01 -

0589 03/01/89 0001 AL 0 0.01
0589 08/03/09 0001 AL 0 0.01
0590 09/22/88 0001 AL 0 0.07 -

0590 03/01/89 0001 AL D 0 0.01
0590 08/03/89 0001 AL 0 - 0.01
0590 11/02/89 0001 AL 0 • 0.01
0710 03/06/89 0001 AL U c 0.01

- 0733 09/17/87 0001 AL 0 0.09
0733 09/22/88 0001 AL 0 0.0 -

0733 02/28/89 0001 AL 0 4 0.01
0733 08/03/89 0001 AL D 4 0.01

e. 0733 11/02/89 0001 AL 0 4 0.01
0736 02/28/89 0001 AL 0 < 0.01
0736 08/03/89 0001 AL D 0.0. -

076 11/02/89 0001 AL 0 • 0.01
0737 09/17/87 0001 AL C 0.13
0737 09/22/88 0001 AL C 0.08 -

0737 03/04/89 0001 AL C 0.01
0737 08/07/89 0001 AL C 0.01
0740 09/24/87 0001 AL 0 0.15
0740 02/28/89 0001 AL 0 4 0.01
07.2 03/03/89 0001 AL C 4 0.01 -
0744 03/05/89 0001 AL U c 0.01
0744 08/03/89 0001 AL U • 0.01
0744 11/02/89 0001 AL U • 0.01
0745 09/17/87 0001 AL U 0.07
0745 09/22/88 0001 AL U 0.06
0745 03/05/89 0001 AL U 4 0.01
0745 08/03/89 0001 AL U 4 0.01
0745 11/02/89 0001 AL U 0.01
0746 09/17/87 0001 AL U 0.09
0746 09/22/88 0001 AL U 0.07
0746 03/05/89 0001 AL U 4 0.01
0746 08/03/89 0001 AL U 4 0.01
0746 11/02/89 0001 AL U 0.01

rrTw" LWLcIIV" LLuAt:

AL - ALLUVIUM
FLOW RIELATIONSUIP COE:
0 DO GRADIENT
U - UPRUDIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): ' - LESS THAN DETECTION LIMIT



(
TaWe Altuvil water quatlty by perinater
SITE: GRJOI GRAND JUNCTION
09/17/8? TO 11/02/89
REPORT DATE: 07/11/90

(

LOCATION SAMPLE FORM FLOW UNITS OF PARAMETER PARAMETER
PARAMETER NAME ID LOG DATE I0 COP REL. MEASURE PVI VALUE UNCERTAINTY

ZINC 0581 03/07/09 0001 AL 0 G/, 0.016
0585 03/01/89 0001 AL 0 4 0.005
0586 03/01/89 0001 AL 0 4 0.005
0588 03/06/89 0001 AL U < 0.005
0589 03/01/89 0001 AL 0 0.019
0589 08/03/89 0001 AL 0 0.006
0590 09/22/88 0001 AL 0 0.027
0590 03/01/89 0001 AL 0 0.006
0590 06/03/89 0001 AL 0 0.009
0590 11/02/89 0001 AL 0 • 0.005
0710 03/06/89 0001 AL U I 0.005
0733 09/17/87 0001 AL D I 0.005
0733 09/22/88 0001 AL D 0.014
0733 02/28/89 0001 AL 0 4 0.005
0733 08/03/89 0001 AL 0 4 0.005
0733 11/02189 0001 AL 0 4 0.005
0736 02/28/89 0001 AL 0 • 0.005
0736 08/03/89 0001 AL 0 0.005
0736 11/02/89 0001 AL 0 • 0.005
073? 09/17/87 0001 AL C I4 0.005
0737 09/22/88 0001 AL C 0.015
0737 03/04/89 0001 AL C • 0.005
0737 08/07/89 0001 AL C < 0.005
0710 09/24/8? 0001 AL 0 D 0.005
0740 02/28/89 0001 AL 0 4 0.005
0742 03/03/89 0001 AL C 4 0.005
0744 03/05/89 0001 AL U I< 0.005
0744 08/03/89 0001 AL U L 0.005
07144 11/02/89 0001 AL U < 0.005
0745 09/17/87 0001 AL U 0.362
0745 09/22/88 0001 AL U 0.021
0745 03/05/89 0001 AL U 4 0.005
0745 08/03/89 0001 AL U 0.005
0745 11/02/89 0001 AL U 4t O.Os-
0746 09/17/87 0001 AL U c 0.005
0746 09/22/88 0001 AL U 0.017
0746 03/05/89 0001 AL U 0.005 -

I
FORMNATIO Of COMPLETION CODE:
AL - ALLUVIUM

FLOV RELATIONSNIP CODE:
0 - ON-SITE
0 - DOaM GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

PARAMETER VALUE INDICATOR (PVI): < - LESS THAN DETECTION LIMIT



Table Alluvial water quality by parimeter
SITE: rMJC1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 07/11/90

iUNWITS OFI PARAMETE2 PARA9ETEE
NEAUME PY! VALUE UNCERTAINI?

MG/L I( 0.005

FLOW RtELATIOIISIP CN!:

DATA FILE NAME: J:%0ART%0RJ01%GW10h019.§AT

FOIRMATION OF COMPLETION CODE:

PARAMETER VALUE INDICATOR (PVI): ( a LESS THAN DETECTION LIMIT

( .!
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T-csA- o- ? Mec'r 4_vý
e appropriate when
to the number of
monitoring.

(PURPOSE

The test of pr
detected In the comp
of cmpounds detecte
difference, this Is

PROCEDURE

small relative
In detection

the number
compounds

of detected compounds Is qul-"
analyzed for as might occ.r

oportions determines whether the proportion of compounds
liance well data differs significantly from the proportion
•d in the background well data. If there is a significant
statistically significant evidence of contamination.

- The procedure uses the normal distribution approximation to the binomial
distribution. This assumes that the sample size is reasonably large. Gener-
ally, If the proportion of detected values is denoted by P, and the sample
size is n, then the normal approximation is adequate, provided that nP and
n(1-P) both are greater than or equal to 5.

Step 1. Determine X, the number of background well samples

compound was detected. Let n be the total number of background
analyzed. Compute the proportion of detects:

Pu a x/n.

Step 2. Determine Y, the number of compliance well samples
compound was detected. Let M be the total number of compliance
analyzed. Compute the proportion of detects:

Pd * y/i

in which the
well samnes

in which the
well samples

Step 3. Compute the standard error of the difference in proportions:

So a tt(x+y)I(iM)1It - (x.+y)/(N.)3l[/n, + 1/l)1/2

and form the statistic:

Z a -- d)/sD

Step 4. Compare the absolute value of Z to the 97.5th percentile from
the standard normal distribution, 1.96. If the absolute value of Z exceeds

1.96, this provides stitistically significant evidence at the 5% significance
level that the proportion of compliance well samples where the compound was

detected exceeds the proportion of background well samples where the compound
was detected. This would be Interpreted as evidence of contamination. (The
two-sided test is used to provide Information about differences In either
direction.)

CLAMPLE

Table 8-2 contains data on cadmium concentrations masured in background
well and compliance wells at a facility. In the table, "SOL" Is used for

below detection limit.

8-4
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GRUQNDWaATER ( ,Y STATISTICS BY PARAMETER-UP4RADIENT ALLUVIAL WELLS (
SITE: GRJOI GRAND JUNCTION
09117/57 10 11/02/89
REP•RT DATE: 041/24/90

PALRA4ETEE NAME UNITS COEFF. I OF STATISTICAL RANCE
STANDARD OF NON 9fl CONFIDENCE INTERVAL DISTEIBUTION FOOT

8 OF SAMe M INIW. I 04AXIMM MED IAN MEAN DEVIATION VARIATION DETECTS NINIIIM MAXI NUM * TYPE NOTE

ALKALINITY MG/I. CAC03

15 20.000 554.0000 439.00001 411.4333 142.1499 0.3455 0.0 315.1246 50o.7419 100141

ALUM6INUAM MGI

15 0.05001 0.3-00 0.00 NA NA - A 3.3 0.0500 0.3000 No, AM ,ETIC 2

AMMON ,I1 MG/L

15 0.05007 6M.00004 0100 NA NA NA 46.7 0.0500 1.710)0 NOUPARAMIETIC 2

A"TINONYM/I

IT 0.0015 0.0120 .01 NA NA NA MY. 0.0015 0.009 NINPARAMETRIC 2

ARSENIC MG/I.

5i 1 0.00501 0.0400 0.00501 NA NA NA 6. 0.o005 0.0160 NOSIPARAINI IC 2

BAR IUM MG/I.

15 0.02007 0.05001 0.05001 MA NA NA M.7 0.0500 0.0500 NWARAaMETRIC 2

11 0.00251 0.0050 . NA NA 100.0 0.0025 0.0050 NOdPARoNETfIC 2

3 0.05001 0.20001 010 NA NA NA 33.3 NA NA UNKNOWN I

CWH14UM MG/I.

1s 0.00051 0.03901 0.0005 NA NA NA 53.3 0.0005 0.0130 MWNARA14ETRIC 2

CALCIUMII MG/I.

15 1 93.10001 510.00001 427.00001 360 .0733 141.7940 0.3938 0.0 264.0059 4S6.140? NOWMA

CHLOR1IDE IMG/I. I

Is15 149.00001 730.00001 570.00001 507. 26671 212.86461 0.4196 0.0 363.0479 651.4854 NORMAL

*Statistical maximum is the 99 percent one sided confidence lnterval* a a 0.01
1) A minimum of 4 sanptes m"st be available for the statistical analysis.
2) The nonparametric distribution was used because the nondetected val•ues cWlse more than 15% of the s$ptes.



GROUNDWATER QUALITY STATISTICS IT PARAM/TEt-UPIRADIEENT ALLUVIAL WLLS

SITE: GRJOl GRAND JUNCTION
09/17187 TO 11102/89
REPORT DATE: 04/24/90

PARAMETER MAME UNITS COEFF. Z OF STATISTICAL RANGE
STANDARD Of NON 98% CONFIDENCE INTERVAL DISTRIUUTION FOOT

0 OF SAW Mitmi" I MAXIMUM I EDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMUM. TYPE MOTE

CHRLUIIUM I oo/L I

S 0.00501 o.001 0.00501 NA NA MA 86.7 0.0050 0.0050 OMOP ,,MTRIC 2

COALT I"G/L I

It 1 0.02501 0.02501 0.02501 *A WA MA 100.0 0.0250 0.0250 NONARAMERIC 2

COPPER MGN/L

IS1 0.01001 0.02001 0.01001 MA NA NA 80.0 0.0,100 0.0200 N11P1ARAAIEfIC 2

CYANIDE MG/L

11 0.0050 0.00501 0.00501 NA NA NA 100.0 0.0050 0.0050 NWNARADIETRIC 2

FLUORIDE NG/L

15 0.40001 1.-60010 1 0.7600 0.9007 0.38100 0.4.220 0.0 0."132 1.1582 NORMIAL

GROSS ALPRA PCI/L

15 1 0.00100 58.0000 19.00001 NA NA NA 113.3 2.00001 41.0000 NONPAMMRMuc 9

15- 0.0=0 -110.0000 32.00001 WA NA NA 6.7 12.0000 ".00110 NONPARANTRIC 9

15 0.0100 1.56001 0.12001 0.1271. 4.91.06 NA 13.3 0.0432 0.3759 LoGomawAL 7.8

LEAD MG/L

11 1 0.00501 0.01001 0.00501 NA MA NA 90.9 0.0050 0.0050 NONPARANETEIC 2

MAGNESIUMH MG/L

I _1 __ 39.5000I_ 525.00001 289.00 296.1733 165.3434. 0.55831 0.0 184.1509 406. 1956 NORMAL

Statistical maxian is the 99 percent one sided confidence interval, a a 0.01 ...

2) The norparometric distribution was used because the nondetected values coapis. more then ISX of the G@WIes.
7) The lognormal distribuation was used becamse the data failed the not-mal distribution test.
8) The mean is geometric. The standard deviation is the value to divide or multiply with the geoetric mean.
9) the nonparaiuetic distribution was used because the data failed the normal distribution test and Includes values :go.

/



GfO UOVAIEU dk. #T STAISTICS IV PARAMIEUR-UPGRADIENT ALLUVIAL WELLS

SITE: GRJOI GRANO JUNCTION

09/17/70 TO 11/02/89
REPORT DATE: 04/24/90

(

PARAMTER NAME UNITS COEFF. % OF STATISTICAL MANIXC
I I-STANDARD OF NON 9 CONFIDENCE INTERVAL DISTRIBUTION FODT

0 OF SAMW IUS MAXIIMA MEDIAN I MEAN DEVIATION VARIATION DETECTS MINIMA NAXIMIS TYPE NOTE- •- IUM I •
MAGANESE I MG/L

is5 0o. 2a800 1.93001 1.34001 1.160 0.4292 0.3675 0.0 0.877 1.4588 NOUAA

MECNAMICAL SIEVE TEST 3/8 INCHI % PASSING

11 3690.00001 3690.00001 3690.00001 NA NA NIA 0.0 NA NA WCNOW I

MERCURY MGI

it 0.00011 0.0001 0.00 NA NA NA 100.0 0.0001 0.0001 NOPARDMTRIC 2

MOLYBDENUM MG/I

11 1 0.00501 0.15001 0.03001 NA NA NA 18.2 0.0050 0.1500 NONARAMETRIC 2

NICKEL IMG/I

i5 0.02001 0.1200 02 NA NA NA 86.7 o.o00 o.0o0 NAR TIC 2

NITRATE MG/L

15 1 0.50001 29.00OW0 0.50001 NA NA NA 667 0.5000 3.5000 NONPARDJETRtic 2

15 4.9000 19.00001 6.5000 7.9753 3.63.48 0.4558 0.0 5.5127 10.4379 NIAL

15 0 .0000 0.20001 0.0000r NA NA NA 46.7 0.0000 0.1000 NONPAIMETRIC 2

RADIUM-228 PCI/L

15 0.00001 1.20001 0.ooo] A MA NA 13.3 0.1000 1.00 ,O NPARA,,,TIC 9

SELENIU1- MG/L I

15 0.0025 0.1910 0.0300 A NA A 26.7 0.0025 0.00 ONARMETRIC 2

Statistical miuan is the 99 percent one sided confidence Interval. e a 0.01
1) A minis. of 4 samples mast be available for the statistical analysis.
2) The nonparawetric distribution was used because the noncletected values coarise ore then 15 of the samples.
9) the nonparametic distribution was used because the date failed the norma distribution test and Includes valuet SO.



GRJmNOUATER UALITT STATISTICS IT PARUWETER-UP61RADIENT ALLUVIAL WELLS

SITE: GRJ01 GRANO JUNCTION
09/17/87 To 11/02/89
REPORT DATE: 04/24/90

PARAMETER AIME UNITS COEFF. r OF STATISTICAL RAMN
STANOARD OF NON 96% CONFIDENCE INTERVAL DISTRIUrTION FOOT

#OF S•p MINIU• I MANIIM I MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM NAXIM.IM" TYPE NOTE

SILICA S102 I NG/L 1

3 17.00 17.0000 '17.0000 NA NA NA 0.0 NA N&A Wiom I

SILVER MG/L

11 1 0.00501 0.01001 0.00501 NA NA NA 90.9 0.0050 0.0050 NOAUPAATIRIC 2

SOD I UNG/L

15 1 4".0000 910.0000 5n3.0000 581.4667 2n2.9%03 0.49 0.0 396.5458 76.MS UML

SPEC IFIrIC CONDUjCT ANCE UMNO/Cm

s15 I 7.0000 5500.00001 290.00001 2630.6667 1746.19123 0.6640 0.0 1"47.1T71 3814.1562 *OEMA

is15 1.0400 1 7.10001 4.5000 1..9M3 2.0643 0.460 0.0 2.8m6 5.6m3 NNWA

15 I_179.001001 3690.00001 2210.00001 2230.3333 1240.n943 03506 0.0 1389.6730 3070.968* UCINI11A.

TEMERAUR I C" - ERE
15 - 7.50001 20.5000 1 14.00001 146.2000 3.3048 0.2327 0.0 11.9610 16.4390 VONAL

II1 0.0050 0.05001 0.00501 NA NA WA 100.0 0.0050 0.0500 NONARANITRIC 2

lu.OAILD4-230 PCI/L

15 0.00001 0.60001 0.20001 NA NA NA 26.7 0.0000 0.40W0 NNPARAMETRIC 2

TIN NG/L I

I1 0.0025 0.1080 0.0025 NA NA NA 4.5 0.0025 0.020 NW•,AR ,TRIC 2

TOTAL DISSOLVED SOLIDS SSG/l.

IS5 U4-.0000 7010.00001 4710.00001 4468.9333 22071.1403 0.4939 0.0 2973.5651 5964.3015I WOOL

= Statistical mxium is the 99 percent one sided confidence Interval. a
1) A miniuto of 4 sairples miSt be available for the statistical analysis.

2) the nonparametrlc distribution was used because the r "ected values

a 0.01

cOqWlse ore then 151 of the sinples.

(



GROIJNDVATER OuALITY STATISTICS BY
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 014/24/90

(
PARAWITER-UPGRADIEUT ALLUVIAL WELLS

PARAMUE10 SAME UNITS COEFF. % OF STATISTICAL RANGE
ISTANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIWIONII FOOT

909 MWI 14INIHUH 01A I~ I MM I EDIAN MEWAN DEVIATION VARIATION DETECTS MI1NIMM MAXIM TYPE NOTE

TOTAL 0 ,GANIC CAROM, G/L I

IS 0.5000' 156.00001 91.0000J 75.7/.00 58.3M9 0.7769 6. 7 35.5871 114.6929 L

-RAN II•WIG/L

,1 0.0015, 0.05901 0.03971 0.0364 0.0192 0.5273 6.7 0.024 0.0494 ,N,,

VANADHIU OWIL

St 0.0050 0.09001 0.00501 NA NA NA 73.3 0.0050 0.0700 WPARANETIC 2

ZINC MG/L

15 1 0.00251 0.36201 0. 00251 NA, NA INA 180.0 1 0.0025 0.0170 NONPARAMETRIC 2
* ttstclmziumIste9 peren on ide ofdneltra* a00

* Statistical mexiftm is| the 99 percent o•ne aided confidence interval, a a 0.01
2) Ihe naraprintric distribution was used because the nondetected values comprlse

INPUT DATA FILENAW: C:\DARTGJ0IJ GUQIO0015.DAT

more than 151 of the sampls.



(
GROUNDUATE QUALITY STATISTICS 91T PARAMETER--DCAJNGRADIENT ALLUVIAL VELLS (
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02189
REPORT DATE: 0N/24/90

PARAMETER NAE UNITS - COEFF. % OF STATISTICAL RANGE

STANDARD OF NON 985 CONFIDENCE INTERVAL DISTRIBUTION FOOT

,OF SAMP1 NINIMUWM AXIMUM I MEDIAN MEAN DEVIATION VARIATION DETECTS MINI4MU MAXIMUM" TYPE NOTE

ALKALINITY NMGI. CACO3

18 1 411.00001 651.0000 5.000 542.9444 76.2978 0.1405 0.0 496.7807 589.1062 NORMAL

ALUMINUM MG/L

18 7F 0.05070 0. 72001 0.05001 NA NA NA 66.7 0.0500 0.3000 NWNARAMETRIC 2

AMMONIUM MG/L

'A IN GI

18 0. 0 0 .0500 NA NA NA 8.9 0.0500 0o.0500 NOARAMETRIC 2

ANRLIUMON MG/IL

14 0.00.0 0 .005 0.003 NA NA NA 100.0 0.0025 0.0050 NONARAM4ETRIC 2

BAORIDE NG/L

18 0.000 0.000 0.0000 NA NA NA 0.0 NA500 N0A.050 NOR1MA

BERYLLIUM MG/I. I

148 0.00051 0.0050 0.00310 NA NA NA 440.0 0.0005 0.0150 NONPARAMETRIC 2

CA DMIU M 
MG/ L 1

18 1 370.00001 560.0000 458.5000 481.7778 58.3454 0.1211 0.0 4"6.4760 517.0795 NORMAL

CHLORIDE MG/L

18I T 700.00001 1200.00001 .935.00001 951.7222 160.7789 0.1689 0.0 854.4433 1049.00111 NORMAL I I

* Statistical maximum is the 99 percent one sided confidence interval, a = 0.01
1) A minimum of 4 samples must be available for the statistical analysis.
7) The nonparametric distribution was used because the rvwyetected values comprise more than 15% of the samples.



GROUNDWATE GUALITY STATISTICS BY PARAMETER -- OGIANGRAOIENT ALLUIVIAL WELLS

SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAMETER NAME UNITS COEFF. I OF STATISTICAL RANGE

STANDARD OF NON 98• CONFIDENCE INTERVAL OISTRIUTION FOOT

9 OF SAMP I INIMUM IMAXIM MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMU, TYPE NOTE

CHROIM IMG/ I

18 0.00 0.1400 0.00501 NA NA NA 88.9 O.00.0 0.0050 OPAAIIETRIC 2

COSALT MG/L

14 1 0.02501 0.02501 0.02501 NA NIA NA 100.0 0.0250 0.0250 WNmPARAIIETRIC 2

COPPER IMG/L

18 0.0100 0.0700[ 0.01000 NA NA NA 72.2 09.0100 0.0300 MUWPARAIIETRIC 2

CYANIDE MG/IL

14 0.00501 0.00501 0.0501 NA NA NA 100.0 0.0050 0.0050 NONPARAETRIC 2

FLUORIDE MG/L

18 1 0.40001 3.700i 0.6800 0.7071 1820 NA 0.0 0.4823 1.0366 LOONO L 7.8

GROSS ALPHA PCI/

is 0.00001 223.0000 110.00001 NA NA NA 5.6 49.0000 140.0000 NGNPARAMETRIC 9

18 21.00001 176.00001 79.50001 85.1111 1.7.4191 0.5571 0.0 56.4203 113.802 NORMAL

18 1 0.01501 16.00001 0.25001 NA NA NA 22.2 0.0150 5.7000 NONARAMETRIC 2

LEAD I MG/I

14 j 0.0050 0.02001 0.00501 NA NA NA 71.4 0.0050 0.0200 NONPARANETRIC 2

MAGNESIUM MG/I

1 310.0000 462.0000 386.50001 385.2778 45.5603 0.1183 0.0 357.7116 412.8439 NORtAL

Statistical maximum is the 99 percent one sided confidence interval, a a 0.01

2) The nornprametric distribution was used because the nondetected values comprise more than 15M of the samples.

7) The lognormal distribution was used because the data failed the normal distribution test.

8) The mean is geometric. The standard deviation is the value to divide or multipty with the geometric mean.

9) The nog arametic distribution was used because the date failed the normal distribution test and includes values SO.



(
GRIUNDUATE 0bAU•TY STATISTICS BY PARAMETER- -DOmNGRADIENT ALLUVIAL WELLS

(
SITE: GRJOI GRAND JUNCTION
09/17/8? TO 11/02/89
REPORT DATE: 04/24/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIUUTION FOOT

9 OF SAIP I MINIWMU I MAXIMUME MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMM MAXIMUM* TYPE NOTE

MANGANESE MG/L I

1 0.94001 4.1600 1.5900 1.9839 0.8992 0.4532 0.0 1.,.398 2.5279 NML

MERCURY MG/L

14 0.0001 0.0001 0.0001 NA NA NA ¶010.0 0.00101 0.0001 NONPARAMETRIC 2

MOLYBDENU14 MG/L

14 0.00-01 0 0.0-4001 0.0625 0.0619 0.9907 7.1 0.0186 0.1o O ML

10 0.12001 0.0200 NA NA NA 55.6 0.0200 0.0500 NOARA1,ETRIC 2

8 0.4000 1 5.7' 0 0.50001 NA NA NA 61.1 0.5000 2.2•0 N ,AR ,ETRIC 2POTASSIUM I•'
8 8.100. 0 m1.0000°1 25.9233 22.0474 0.8505 0.0 12.58336 39.231 NO L

S 0.00001 0.8000 0.00001 NA NA NA 61.1 0.0000 0.100 NONPARAMETRIC 2

18 0.00001 2.3000 0.60001 NA NA NA 16.7 0. 200 2.000 NONPARAETRIC 2

SELENIUM MG/L

18 0.05 0.1960 0.02551 NA NA NA 38.9 0.0025 0.1270 NONARANETRIC 2

SILICA - S102 MHG/L1

S 17.0000 21.0000 2.000 NA NA NA 0.0 NA NA UNK-OI- I

SILVER MG/L

14 I 0"0050j 0.01001 0.00501 NA NA NA 78.6 0.0050 0.0100 NOMPARAMETRIC 2

* Statistical maximum is the 99 percent one sided confidence interval, a z 0.01
1) A minimum of 4 samples wust be available for the statistical analysis.
2) The nonparametrir diFtribution was used because the nondetected valuP3 comprise more than 15% of the samiples.

2



GWOUNDWATE GUALITY STATISTICS BY PARAMETER-DOONGRADIENT ALLUVIAL WELLS

SITE: GRJOI GRAND JUNCTION
09/17187 TO 11/02189
REPORT DATE: 04/24/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE

STANDARD OF NON 98" CONFIDENCE INTERVAL DISTRIBUTION FOOT

I OF SAMPI MINIMUM MAXIMUM I MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM .AIMN" TYPE NOTE

SOD I MG/

t1a8 28.0000 1327.00001 1130.0000f 1094. 5556 154.4391 0.1411 0.0 1001.1125 1187.9966 NORIMAL.

SPECIFIC CONDUCTANCE I UNMO/CM I

18 1000.0000 7500.0000 3800.0000 3936.1111 2012.9847 0.5114 0.0 2718.1593 5154.0630 o

STRONT IUM M4G/L

- 186 4.10001 6.95001 5.1500 5.3650 0.8413 0.1568 0.0 4.8W6 5.8740 NOOKASULFAT I MG/ I I

1 2520.00001 3960.0000 3420.0000 346T.2222 385.8650 0.1113 0.0 3233.?555 3700.6890 NORML

18 1 9.00001 22.5000 16.25001 15.3056 4.0079 0.2619 0.0 12.8806 17.730 NORMLTHALLIU14IM/

14 0 .0050j 0.0500J 0.027'5 NA NA NA 100.0 0.0050 0.0500 NONARA14ETRIC 2

THoMIUM-230 o. 1P-o!ioCI I--- ,-, o-L- - ,- ,

is1 0.00001 1 .20 0.3000 NA MA NA 22.? 0.0000 0.6000 NONARAMETRIC 2

14 1 0.00251 0.12001 0.0265 NA MA NA 28.6 0.0025 0.1160 NONPARAMETRIC 2

TOTAL DISSOLVED SOLIDS MG/L I

18 5390.00001 7850.0000 6930.00001 6903.888 653.0214 0.0946 0.0 6508.779 r29.998 NORMA

TOTAL ORGANIC CARBON IMG/L I

18 9.00001 193.00001 102.50001 91.9556 66.4230 0.7223 0.0 51.7665 132.1446 NORMAL

URANIU14 MG/L

18 0.00151 0200 0.11601 0.1332 0.0819 0.6146 5.6 0.0837 0.1827 NM L

*Statisticat maximum is the 99 percent one sided confid~ence intervat, a a 0.01
2) The nonparametric distribution uas used because the nondetected vatues comprise more than 15X of the samptes.

(



( (
GROJNDWATE WUALITY STATISTICS SY PARWNETER--DOIGRAOIENT ALLUIVIAL WELLS
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 04/24/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 982 CONFIDENCE INTERVAL DISTRIWUTION FOOT

0 OF SAMP NINIMIN MAXIMUM IMEDIAN MEAN DEVIATION VARIATION DETECTS "NINJm PAXI UI K TYPE NOTE

VANADOIU MG/L

18 0.00501 0.1500 O.0050 MA NA NA 61.1 0.0050 0.0900 NONPARA4ETRIC 2

ZINC MG/L

18 1 0.0025 0.0270 0.002S NA MA MA 66.7 0.0025 0.0090 IONPARAMETRIC 2
t l 1 1 t I p n i c t

*Statistical maxi"u is the 99 percent one aided confidence Interval, a z 0.01
2) The nonparmetric distribution was used because the nordetected values comprise more than 15% of the samples.

INPUT DATA FILENAME: C:\DART\GRJOI\GWt0OO16.DAT
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Alluvial water qulity statistics for down, cross, and pgradient welts
09/22/87 tV 1117/89
SITE: GRJOI GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 98% CONFIDENCE INTERVAL DISTRIWUTION FOOT

0 OF SAMP M11N IWMUM MAXI~MU MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM4 MAXIM"I TYPE NOTE

ALKALINITY MG/L CAC031

38 20.50001 651.0000 /.78.0000 479.5132 119.504.1 0.2492 0.0 4.32.3851. 526.6410 NORMAL

38 0.0500 1 0.72001 0.0500 NA NA NA 68.4. 0.0500 0.1000 NONVARAIETWIC 2

AMM~ONIUMl MG/L

38 0000 300.00001 0.3000 NA NA NA 447 0.0500 I.?=0 NOSIARAMETRIC 2

28 0.0015 0.0170 0.0015 NA NA NA 60.7 0.0015 0.0120 NONARANETRIC 2

38 0.0050 0.05001 0.00Y75 NA NA NA 50.0 0.0050 0.0120,1ONPARMETif 2

38 1 0.0200 0.0.05001 00 NA NA NA 86.8 0.0500 0.050 NONPARAMETRIC 2

28 1 0.00251 0.0050 0.0037 NA NA NA 100.0 .0.0025 0.0050 NONIPARAMETRIC 2

60.0500 1.2000 0. 15001 NA NA NA 16.7 0.0500 1.2000 NONARAMETRIC 2.6

CADMIUM G/

38 -- 0.0005 0.0390 000 NA NA NA 50.0 0.0005 0.0100 NONPARAMETRIC 2

CALCIUM 
MG/L

38 93.10001 570.00 4O :64. 50:00 4.38.5816 116.5657 0.2658 0.0 392.6127 484.5505 NORMAL

Statistical mauimum is the 99 percent one sided confidence interval. a 0.01
2) The xx ~ramietric distribution was used because the nondetected values comprise more than 15% of the sinples.
6) the stat, range Is the 96.9% confidence interval due to a sample size of 6. The mexinuu is the 98.5% one sided confidence int.

! (



Alluvial mat( ,.4lity statistics for down, cross, and uporaient weats

09/22/8? to 11/2/89
SITE: GRJOI GRAND AUTCTION
09/17187 TO 11/02/89
REPORT DATE: 08/09/90

COEFF. % OF STATISTICAL RANGE

STANDARD OF NON 98r CONFIDENCE INTERVAL DISTRIWUTICN FOOT

MEAN DEVIATION VARIATION DETECTS MINIU"U MAXIMM * TYPE NOTE

l 9.7W68 303.2459 0.3792 0.0 680.1487 919.3250 NOEAML

NA NA NA 86.8 0.0050 0.0050 NONPARA/ETRIC 2

NA NA NA 100.0 0.0250 0.0250 NONPARANETRIC 2

NA NA NA 73.7 0.0100 0.0100 NONPARANETRIC 2

NA WA NA 100.0 0.0050 0.0050 NONPARAMETRIC 2

0.9289 0.6987 0.7521 0.0 0.6534 1.2"PS NORNAL

J

NA NA NA 10.5 19.0000 100.0000 iNPARAMETRIC 9

NA NA NA 2.6 36.0000 77.0000 NONPARANETRIC 9

NA NA NA 18.4 0.1100 0.57W00 NOSPARANETRIC 2

NA NA NA 78.6 0.0050 0.0050 NONPARAMETRIC 2

ld confidence interval, a a 0.01

tuse the nondetected values conprise more then 151 of the smptes.
se the data failed the normal distribution test and includes values .O.

Z7--S

* Statistical maximuj is the 99 percent one sid
2) The norxarametric distribution was used beca
9) The nonparametic distribution was used becau



Alluvial water quality statistics for dowm, cross, wd ipgadiant wtels
09/22/87 to 11/2/89
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. I OF STATISTICAL RANGE
STANDARD OF NON 9M1 CONFIDENCE INTERVAL DISTRIBUTION FOOT

a OF SAMP IMNIMU4 MAXIMUM MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMUM MAXIMUN * TYPE NOTE

MAGNESIUM IM"G/L

38 1 39.50001 565.0000 386.50001 369.0967' 131.1267 0.3553 0.0 317.3836 420.11059 NRMAL

MANGANESE 
M G/Iy

38 0.2900F 4.1600 1.4950 1.6611 0.779 C.4"93 0.0 1.3S36 1.9685 NOMIL

MECHANICAL SIEVE TEST 3/8 INCH % PASSING

1 3690.0000 360.00001 3690.0000 NA NA NA 0.0 NA NA o-iKNW 1

28 0.0001 0.0001 0.0001 NA NA NA 100.0 0.0001 0.0001 NOPARAMETIC 2

MOLN-EU1 I-' MGL28 1 0.00501 0.24.001 0.04001 0.0609 0.05681 0.9330 10.7 0.0343 0.0674 vrm -

38 1 0.01001 0.13001 0.02001 NA NA NA 71.1 0.0200 0.0200 NWNARAMEMIUc 2

NITRATE MG/L

M3 1 0. 4000 29.0000 0.5000 NA NA NA 65.8 0.5000 0.500 NOSAUNUIERc 2

POTASSIUM MG/L

38 4 1.9000 1 71.00001 10.15001 12.1114 2.0769 NA 0.0 9.0787 16.157 LOUUOWKW 7,8

RADIU'-226 PCI/ i

38 1 0.00001 0.810001 0.00 NA NA NA 57.9 0.0000 0.1000 NONARANTRIC 2

RADIUM-228 PCI/LI

38 1 0.00001 2.3000[ 0.7000 NA NA NA 1 13.2 0.3000 1I.0000 NONPARAKEIRC 9

* Statistical maximum Is the 99 percent one sided confidence interval, a a 0.01
1) A minimum of 4 samples must be available for the statistical analysis.
2) The nonparametric distribution was used because the nondetected values comprise more than 151 of the salples.
7) The lognormal distribution was used because the data failed the normal distribution test.
8) The mean is geometric. The standard deviation is the value to divide or multiply with the geometric mean.
9) The nonparametic distribution was used because the data failed the normal distribution test and includes values SO.( -3



(
Alluvial Wstt ..jatity statistics for down, crons, wd peredient wat$s
09122/87 to 11/2/89
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

(

PARAMETER NAME UN I TCFF. % OF STATISTICAL RANI,
STANDARD OF NON 96% CONFIDENCE INTERVAL DISTRIUUTION FOOT

9 OF SAWP Mimi"RJ I MAKI" MEDIAN W"EAN DEVIATION VARIATION DETECTS MINIMUM NXMIA~tIJ TYPE NOTE

SELENIUM MG/L

38 0.00251 0.1990 0.20 NA NA NA 34.2 0.0025 0.0370 NONARANEV 2

SILICA - S102 MG/L

6 17T.0000 21.00001 17.0000 18.1667 1.835 .11 0.0 15.6460 20.6873 NWIAL

SILVERG

2 0.00501 0.0100 W.0A NA NA 515.7 0.0050 0.0050 o PARAMTRIC 2

SODIUM "G/L

38 144.0000 1400.0000 9-1.50001 906.6842 337.8274 0.3726 0.0 773.4585 1039.M099 NOUIAL
SPECI FIC COLNDU.CTANCE UMNO/ON i

38 1 75.000I 7500.00001 3650.0000 3660.2632 2072.2539 0.5661 0.0 2843.0485 4 ,77.4778 M L

STRONTIUM MqG/L

38 1 1.0400 7.30001 5.1500 5.1242 1.6303 0.3182 0.0 4.4813 5.7672 DowNAL

SULFATE MG/L

38 179.0000 4130.00001 3420.00001 3045.6579 1060.5553 0.3482 0.0 2627.4170 3W63.SS WOIMAL

TEMPERATURE C - DEGREE

38 T T7.5000 22.50001 15.0000 14.8947 3.4586 0.2322 0.0 13.5308 16.2587 NINIMAL

THALLIUM MG/L

28 0.00501 0.0500 0.02751 NA NA NA 100.0 0.0050 0.0500 NOPARAdWTRIC 2

TMORIUM-230 PCI/L

35 0 .0000 1.2000 0.20001 NA NA NA 23.7 0.1000 0.3000 NOUP0ARMETRIC 2

TIN MG/IL

28 0.00251 0.12001 0.01651 NA NA NA 42.9 0.0025 0.0300 NONPARAMETRIC 2

* Statistical aximium is the 99 percent one sided confidence interval, a a 0.01
2) The norparametrlc distribution was used because the nondetected values comprise more than 15% of the sayptes.

A



Alluvial water quality statistics for dram, cross, and upgradmnt welts

09/22/87 to 1112189
SITE: GRJO1 GRAND JUNCTION
09/17/87 TO 11/02/89
REPORT DATE: 08/09/90

PARAMETER NAME UNITS COEFF. % OF STATISTICAL RANGE
STANDARD OF NON 96/ CONFIDENCE INTERVAL DISTRIUTION FOOT

9 OF SAMP N INIMA M"AXIIIHm MEDIAN MEAN DEVIATION VARIATION DETECTS MINIMMII I AXIPMLIM TYPE NOTE

TOTAL DISSOLVED SOLIDS I''G/- I

38 1 844.0000 8670.0000 168100.0000 6092.4737 1992.1555 0.3270 0.0 5306.8467 6878.1007 NOW.

TOTAL ORGANIC CARSON MG/I

38 0.50001 193.00001 97.5000 84.2868 62.4133 0.7405 2.6 539.6735 106.9001 110aL

URANIUME MG/L

38 1 0.00151 0.29001 0.06151 0.0863 0.0733 0.8488 5.3 0. 057A 0.1152 NORML

VANADIU1 MG/I

38 0.0050 0.1500 1 0.00501 NA NA NA 65.3 0.0050 0.0600 NONPARAMETRIC 2

ZINC MG/I

38 -1 0.00251 0.36201 0.00251 NA NA NA 173.7 0.0025 0.0025 NOANPAWRAICI 2

* ttsia mimi h 99°-percent on"° sided! "ofdec ine "al o. u 0.01. , .,o

* Statistical maximm Is the 99 percent one sided confidence interval. a z 0.01

2) The nonrametric distribution was used because the nondetected values coqwirse iore than 15% of the sales.

INPUT DATA FILENAME: J:\DART\GRJOI\GUQIOO20.DAT

(
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TABLE 1. PERCENTILES OF THE xt DISTRIBUTION WITH
v DEGREES OF FREEDOMO X11

0

X.710 6.9000 6L971 0.990 031 0.999

I 1.323
2 V.73
3 4.101
* S.313

S 6.626
6 7.841
7 9.037
3 10.22
1 13.30

12 14.85
13 I3.9"
34 17.12

I5 I 32.
36 19.37
17 20.49
is8 21.60
19 22.72
2D 2.3-3
21 24.93
22 26.04
23 27.34
24 2814
25 20.34
26 30.43
27 31O.3
23 32.62
23 33.71
30 34.80
40 43.62
so 56.33

70 77.511

so 118.13

too 10.1411 3.33

300 309.3.

2.706
4.605

7.77,

30.64
32.02
13.34

19.81
21.06

=.31
23.54
24.77
25.99
2720
23.43
39.62
30.31
32.01

Z3.20

314.38
33.36
34.74
37.92
39.09
40.2
11.90
63.17
74.40
85.33

96.58

307.A
13.11

3.A41 11A24 1643
X.99 7.37 9.23
M1.I -. 1481 13.34

OA43 33.14 13.23
113*7 12.33 I31
12.39 34.43 3681
14.07 36.03 11.43
35JI 173.,3 20.09

J6.92 39.02 21.47

38.33 M0.41 23.23
39.68 21.2 24.72
21.03 223J4 am
2.Li 24.74 27.09
23.68 X1.32 23.14

23.00 27.49 30.58
2L.30 28.83 32.00
27.19 30.19 33.41
23.87 313.3 34.81
30.14 32.85 3.19
31.41 34.37 3775
32.67 35.41 31.93
33.92 36.78 40
33.17 38.0 41.64
36.42 39.34 42.91

37.63 40.63 44.31
38.19 43.92 45.64
40.11 43.19 4&9
41.34 44.46 41.21
42.5 45.72 49.59
43.77 4&.9 S0."9
13.76 59.3 63.69
67.50 73.42 76X1
7A.0 113.30 Ni.3s
1033 "5M 100.4

301.9 1.6 112.3
313.1 333.3 134.1
124J. INA 131.8

7.179l 30.33
10.60 13.IM
32.84 16.27
34.84 18.47

36.71 20.52
3I.5s 2L44
20.28 24.32

21.96 26.12
23.39 27.88

23.19 3..59
26.76 31.2
23.30 32.91
3.12 34.53
31.32 36.12

3M.3 37.70
34.27 319.2
35.72 40.79
37.16 42.31
31.58 43-..
40.00 4.32
41.40 46.30
42.30 4.27
44.33 49.73
43.14 11.13
46.91 5.162
U1.2" 54.03
49M.4 53.48
10.99 561.89

1L234 S3.30
53.67 M9.70
66.77 73.4o
79.49 8.66
91-91 99.6r

304.2 332.3
16.3 1324.1

140.2 149.4

SOURCE: Johnson, Noruan L. and F. C. Leone. 1977. Statistics w Ex.perimental
Design in Engineering aid the Phyuicol Sciences. Vol. I. Second Edition. John
Wiley and Sons, New York.
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TABLE 2. 9Sth PERCENTILES OF THE F-DISTRIBUTION WITH
v, AND vj DEGREES OF FREEDOM, FvlN9,i1 ,s VL

T8F0LP-X 'L4.4.A.& *9- a vt42.. It4--" 4JtoF 4,-n-
Arwo\ A 0--ta"s -I

Icf!ý fo-ftýý)
0

1*

VNN3
I a 3 a 1 0 1 a 9 30 a 0 a Iso 1 a4 as 1130 0

30

630
a1

IM

I.14
11.19
S.33

&JI

&Tj
&614

4.t

&is

4`N5

4.6.1
'4.1

4.14

ILlI/

4.',
1.48

to

I'm
Los
Lot4

1 i.5 MT 1.7 34. am$ 3L4.9
an am I:

&.a4 4 M. 1.6 atide an8 us3 &.9 3

&U 3.48 di9 1. sit
4.94 a.f SAO . In81

.10 3.M 3 .-

1,9w ,1 3.36 is 1.11 .

1.99 3.3 3 .14 -.0

&H4 JAI .41i l ie ,

1M .34 3`11 &"1 3.4

IJ 39 to 1to LVIa.3 3.14 Sa 8 14 4

3* 3.19 2 L28 3.1

1.19 2.68 LI 114 .14

3.37 2.10 3.7 3.99 &a4

3.43 Let t3 3,67 LI3
&.014 Le L5 &M 3 Li4
in3 SO9 L% 3.51 LO4
3.2 3.L 3.14 3.99 2.417
2.53.34t in6 MI4 L4111
1.35 L"7 3.11 3.36 3.25

3.0 3 . 34 3Lee 3.27S
3.11 L.1 US.37 2 US .8

I 

I

S, i3L9 314i5 3i4.9 M6.9 As3-9 3.,-, Lit to" 1:
&14 4a1 471 4.a" AIM 41 U11
4&23 4.15 4.80 a.4 44 f

104

91.91 1 4 S1 W1 L.
&N.1 3.14 314 &41 Lai &411

3.14 3.-1 So 39 1.4 &$1

3.011 Lo 4 S I

3.61 M711 L 1 U

3M 316314 1 14 3li5 U.1s 19
LH2 L.35 $3 U11, 11 L1. &12

L.46 ..4 &0 3.,1 3r 2.e 32Lo
3.1 3.1 L3I 812 .3.0 33 to
3[.14 3.9 2.34 3*l 3.15 3.35 3.0
LO1 2L34 LOSS 3.310 &to M03 SO

14 .L.4 LU Lid LI1S I Lot IM.1

3.1 231 US &Lo .ito4 1.91S 2.3 3.A7 2M41 3.IS 3.0 I.111
L337 3.3 3.31 RU 3.31 3.14 6.

RU 3.3t 3Lo, 3.9 3.2• t1o4 2.$11
3.13 M.1 L*0 3.164 .14 3.14 6.93
LO9 3.1.4 2 Lo 1.15 8.71 JIM7 $.

"All•i

31402 &46.

167 1.57

453 490

123 1 16

3.14 3.14

L.74 n1

1.91I .n

3.29 3.25

3.4 LOOP

3.01 1.14

1..0l I.m

L.96 2.04
1.1141 6.94

6.14 1.92
1.91 2.14
3.93 1.14
8.93 1.17

3.14 L"
2.10 6*4

Sill 1.14

21 143.3 2S53.1 2:1413
.47 819.46 80.492:1 .29 US 1331•c .&M 1.00 9.4.

4.64 4,43 4.04 4.2..$ U. I.:l i:1"
SL" 3.97 3.9"

,4 3.0 3.31 L.:

3.33 3.49 345 .41.410 Lo 11 3.943.3i In 3.6S 3.31

&11 U1 " &3.14 LM U.3 L3.0

8.3 3.33 3.19 to'
3.30 3.1 3.961 t9o
3.1 3.0 L3 3.9
3 1 .14961.91 3.4

.1 LI.9 2.lI 1.8
I.914 .93 3.37 1.1
1.14 1 .01 3.36 6.7
3.t .IM 3.86 1.7
1. 1 .64 L."9 2.7

O.A 1.12 1 .77 .,
I.119 1.001 ." ,6Le3 3.7I 3.73
IME 8.77 .73
8.#i 3.T 3.7

1."3 1.74 16.14 -T
.149 RA3 .1 11 2. .3

L."9 1..) 1.47 IJ
li.0 6.4) 3.31 1.2
1.210 US 1.21 1.0

NOTE: v.: Degrees of freedom for numerator
v 2: Degrees of freedom for denominator

SOURCE: Johnson, Norman L. and F. C. Leone. 1977. StatLUtlc n E•zperimerntal
Deign in nEngineering and the Physicol Sciences. Vol. 1. Second Edition. John
Wiley and Sons, New York.
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KTw

9742
TOTAL
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3.331-02
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2.,DOE-DI
1.400E-O1
5.0D0E-02
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3
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3

3
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2
3
3
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I
2
I
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3.DOOE-04
4.333E-04
I1.825E-03

H2 .00GE-04
M

SoUiCE DF Es "S F P

6.0 DE-02
6.167E-03

27 6.71SE-U2

6.230E-03 0.0000
4 .AOSE-Dh

cHi SO OF P

or&4. V-g- ( ( .14
*,, .L

z, ýiAiTLETT'S TEST OF"---- ----
EQUAL VARIANCES 8.11 7 D.323D

COCHRAN'S 0 0.5558
L.ARiES VAR I 1iALLEST VAR 56.75

tOWDtrNT. OF VARIANUE FOR BETbEEN GROUFS 2.919E-D3
EFFECTIVE CELL SiZE 2.0

CASES INCLUDED 28 MISSING CASES 42
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(
GROUNOUATER aALITY .-.. AlREMENtS EXCEEDING MAXIUNM CONCENTRATION LIMITS
SITE: GRJO0 GRAND JUNCTION
02/28/89 TO 11102/89
REPORT DATE: 11/28190

(

TOTAL 0 UNITS OF MAX CON. LOCATION SAMPLE FOIM FLOW VALUE EXCEEDING PARAMETER

PARAMETER NAME OF SAMP. MEASURE LIMIT 1 LOG DATE ID COWP REL. MAX. CON. LIMIT UNCERTAINTY

ARSENIC 29 MG/L 0.05000

BARIUM 29 MG/L 1.00000 *

29 NG/L 0.01000 0589 08/03/89 0001 AL D 0.025
0590 08/03/89 0001 AL 0 0.010
0733 08/03/19 0001 AL 0 0.013
0736 08/03/89 0001 AL D 0.014 -

0737 08•/7/89 0001 AL C 0.029
0745 08/03/89 0001 AL U 0.012
0746 08/03/89 0001 AL U 0.039 -

CM m 29 MG/L 0.05000 .

29 PCI/L 15.00000 0581 03/07189 0001 Al 0 71. 33.
0585 03/01/89 0001 AL 0 182. 58.
0586 03/01/89 0001 AL 0 223. 50.
0589 03101/89 0001 AL 0 115. 45.
0589 08/03/89 0001 AL 0 130. 60.
0590 03101189 0001 AL 0 135. 53.
0590 08/03/89 0001 AL 0 140o. 60.
0590 11/02/89 0001 AL 0 130. &0.
0710 03/06/89 0001 AL U 21. 33.
0733 08/03/89 0001 AL 0 160. 70.
0733 11/02/89 0001 AL 0 49. 50.
0736 02/28/89 0001 AL 0 60. SO.
0736 08/03/89 0001 AL 0 110. 70.
0736 11/02189 0001 AL 0 56. 59.
0737 08/07/89 0001 AL C 31. 62.
0740 02/28/89 0001 AL 0 30. 36.
0742 03/03/89 0001 AL C 101. 52.
0744 03/05/89 0001 AL U 19. 15.
0745 03/05/89 0001 AL U 29. 21.
0745 08/03/89 0001 AL U 41. 26.
0745 11/02/89 0001 AL U 38. 28.
07"6 08/03/89 0001 AL U 58. 61.
0746 11/02/89 0001 AL U 56. 48.

P

FORiATION OF COMPLETION CODE:
AL - ALLUVIUM

FLOW RELATIONSHIP CODE:
0 - DOM GRADIENT
C - CROSS GRADIENT
U - UPGRADIENT
0 - ON-SITE



GROONOWATER UALITY MEASURENENTS EXCEEDING MAXIUM CONCENTOATIOU LIMITS

SITE: GRJ01 GRAND JUNCTION
02/28/89 TO 11/02/89
REPORT DATE: 11/28/90

TOTAL I UNITS OF MAX CON. LOCATION SAMPLE FORM FLOW VALUE EXCEEDING PARAMETER

PARAMETER NAME OF SA4P. EASURE LIMIT ID LOG DATE ID COP REL. PAX. CON. LIMIT UNCERTAINTY

LEAD 29 MIGL 0.05000

MERCURY 29 MG/L 0.00200 -

29 MG/L 0.10000 0581 03/07/89 0001 AL 0 0.10
0585 03/01/89 0001 AL 0 0.24
0586 03/01/09 0001 AL 3 0.14
0746 03/05/89 0001 AL U 0.15
0746 08/03/89 0001 AL U 0.14
0746 11/02/89 0001 AL U 0.15

mp wJ 29 PCI/L 15.00000 0581 03/07/89 0001 AL 0 41.5 -

0586 03/01/89 0001 AL 0 24.1

0589 08/03/89 0001 AL 0 81.3
0590 08/03/89 0001 AL 3 63.2 -

0590 11/02/89 0001 AL 0 "4.3
0733 08/03/89 0001 AL 0 125.? -

0733 11/02/89 0001 AL 0 48.0
0736 08/03/89 0001 AL 3 53.1 -

0742 03/03/89 0001 AL C 37.2 *
0745 08/03/89 0001 AL U 17.7
0746 08/03/89 0001 AL U 18.2
0746 11/02/89 0001 AL U 16.9

NITRATE 29 MG/L 44.00000 - .

RA-226 & RA-228 29 PCI/L 5.00000 .

29 G/IL 0.01000 0581 03/07/89 0001 AL 0 0.01
0585 03/01/89 0001 AL 0 0.025
0586 03/01/89 0001 AL 0 0.025
0588 03/06/89 0001 AL U 0.01 -

0589 03101/89 0001 AL 0 0.025
0589 08/03/89 0001 AL 0 0.028 *
0590 03/01/89 0001 AL 0 0.01

. Sr.• - -h~q a. ln. a -- . • ... . .- -.... . .. ......
4

-% WR~a NI~ LHrW) MOSS.T ALPHA - DISSOL.VED UJRANIU~M)

FORMATION OF COMPLETION COE:
AL - ALLUVIUM

WITH 1 MG DISSOLVED URANIUN a 686 PCI

FLOW !LATIOUSNIP OGOEs
0 - ON-SITE
O - DOW GRADIENT
U - UPGRADIENT
C - CROSS GRADIENT

( C



(
GROUIWUATEQ JUALITT MEASUR.EMENTS EXCEEDING NAXIMNM CONCENITRATIO LIMNITS
SITE: GRJI1 GRAND JUNCTION
02/28189 TO 11/02/89
REPORT DATE: 11/28/90

(

TOTAL 9 UNITS OF MAX CON. LOCATION SAMPLE FORM FLON VALUE EXCEEDING PARMETER
PARIAMETER NAME OF SA•P. MEASURE LIMIT ID LOG DATE ID COMP REL. MAX. CON. LIMIT UNCERTAINIT

SELENMIN 29 MG/L 0.01000 0590 08/03/89 0001 AL 0 0.025
0590 11/02/89 0001 AL 0 0.036
0710 03/06/89 0001 AL U 0.025
0733 02/28/89 0001 AL 0 0.01
0733 08/03/89 0001 AL 0 0.025
0733 11/02/89 0001 AL 0 0.039
0736 02/28/89 0001 AL 0 0.01
0736 08/03/89 0001 AL 0 0.026
0736 11/02/89 0001 AL 0 0.038
073? 03/04/89 0001 AL C 0.01
073? 08/07/89 0001 AL C 0.026
0740 02/28/89 0001 AL 0 0.01
0742 03/03/89 0001 AL C 0.01
074 03/05/89 0001 AL U 0.01
074 08/03/89 0001 AL U 0.012
0744 11/02/89 0001 AL U 0.011
0745 03/05/89 0001 AL U 0.01
0745 08/03189 0001 AL U 0.018
0745 11102/89 0001 AL U 0.030
0746 03/05/89 0001 AL U 0.05
0746 08/03/89 0001 AL U 0.057
0746 11/02/89 0001 AL U 0.060

SILVER 29 MG/L 0.05000 * * .

vtM'•l SS0I• ED) 29 MG/L 0.04AO0 0585 03/01/89 0001 AL 0.929
0586 03/01/89 0001 AL 0 0.29
0589 03/01/89 0001 AL 0 0.18
0589 08/03/89 0001 AL D 0.071
0590 03/01/89 0001 AL 0 0.19
0590 08/03/89 0001 AL 0 0.112
0590 11/02/89 0001 AL 0 0.125
0733 02/28189 0001 AL O 0.06
0733 08/03/89 0001 AL 0 0.050
0736 02/28/89 0001 AL 0 0.129
0736 08/03/89 0001 AL 0 0.063
0736 11/02/89 0001 AL 0 0.095
073? 03/04189 0001 AL C 0.064

FORMATION OF CONPLETION CODE:
AL - ALLUVIUM

FLOW RELATIOUSNIP CODE:
U - UPGRADIENT
0 - DOWN GRADIENT
C - CROSS GRADIENT



CRO.JNOMATER DUALITY NEASUIREMEMTS EXCEEDING MAXIMUM PmICE TrATIO LIMITS
SITE: GRJOI GRAND JUNCTION
02128189 TO 11/02/89
REPORT DATE: 11/28/90

TOTAL 9 UNITS OF MAX CON. LOCATION SAULE FO PFLOW VALUE EXCEEDING PARAMETER

PARAMETER NAME OF SAMP. MEASURE LIMIT ID LOG DATE ID Wip REL. MAX. CON. LIMIT UNCERTAINTY

URANIUN (DISSOLVED) 29 MGlL O.0O4O0 0?37 06/07/89 0001 AL C 0.059 -

0740 02/28/89 0001 AL 0 0.12
0742 03/03/89 0001 AL C 0.093
0745 03/05/89 0001 AL U 0.045 -

0746 03105/89 0001 AL U 0.059 *
0746 08/03/89 0001 AL U 0.05"
04?6 11/02/89 0001 AL U 0.05?

UANIIUM (TOTAL) 0 PCI/L 30.00000 I - -

FOUMATION OF COMPLETION CODE:
AL - ALLUVIUN

FLOW UELATIONSUIP OWEt
0 - DOW GRADIENT
C - CrOSS GRADIENT
U - UPORADIENT

DATA FILE NAME: J:\DARTGNJOI\G91OO24.DAT

( (
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PURPOSE:

The purpose of this calculation is to reanalyze the transient
drainage of construction waters used to meet placement
specifications of contaminated materials on the overall Cheney
Disposal Cell performance. For simplicity and consistency, this---
reanalysis will utilize the same computer code originally used, the
UNSAT2 code by Davis and Neuman (1983). Also, as much of this
original analysis is reused as possible. The reanalysis is
necessary because of two modifications in assumptions made for the
original transient drainage calculation, GRJ-08-90-12-05-00,
"Transient Drainage and Steady State Seepage from Cheney Disposal
Cell" which are presented below.

These computer analyses reported herein provide insight into
time-dependent transient drainage and moisture redistributions
occurring within the cell. Unfortunately, absolute determinations
of these phenomena are not possible at this time due to limitations
in field characterization techniques and in state-of-the-art
analysis techniques concerning saturated and unsaturated flow
through porous media.

The first modification made to the original analysis is an
increased excavation depth of 6 feet in the disposal cell exposing
two different material conditions for the Mancos Shale: a
fractured, slightly weathered unit underlying the weathered to
highly weathered Mancos shale. When the fractured shale was
uncovered during excavation of the cell it became necessary to
preform additional Sealed Ring Infiltrometer Testing (SDRI) to
determine the vertical infiltration rate (Iv) ' and saturated
hydraulic conductivity (K.) of this unit. This additional testing
was performed in the autumn of 1990. Test results indicate a highly
permeable zone at the base of the cell in the competent, fractured
Mancos Shale possessing a K on the order of 1E-05 cm/sec, two
orders of magnitude greater t~an previously determined. Tests were
also performed in the weathered shale to confirm conductivity
results from the original testing done in 1989. Results from these
tests indicate conductivities approximately one order of magnitude
lower than originally tested within the weathered Mancos Shale.
Conductivity values utilized in this analysis are provided in the
Data section of this report.

The second modification is concerned with the effect of
placement of tailings materials within the 90 percent ASTM D698
relative compaction without regard to moisture content on the
groundwater compliance strategy. Possible ponding of contaminated
construction waters within the cell due to transient drainage of
construction waters, plus steady-state operating conditions, are
analyzed. Placement of the tailings in this 'wet' condition, in
conjunction with the low conductivity foundation necessitates a
reassessment of the maximum possible depth of ponded water which
may occur within the disposal cell and the expected time for
drainage. This analysis is performed by assigning a matric



potential to the tailings which is below their optimum moisture
content potential.

The original transient drainage calculation, GRJ-08-90-12-05-
00, "Transient Drainage and Steady State Seepage from Cheney
Disposal Cell", contains all the hydraulic parameters, both
unsaturated and saturated, the FEM mesh specifications, and
boundary conditions applied for this reanalysis. A copy of the
original Calculation is attached for reference in Appendix I.
Modifications required for this analysis involve, separation of the
Mancos shale unit into two materials and reassignment of matric
potentials to the tailings materials.

METHOD%

Procedures followed in this calculation follow those outlined
in the original calculation GRJ-08-90-12-05-00, "Transient Drainage
and Steady State Seepage from Cheney Disposal Cell" with the
following additions.

The original FEM mesh necessary to run the UNSAT2 model was
n"o regenerated to incorporate the additional 6 foot excavation
depth. The original mesh was used, knowing that waters could pond
to an elevation 6 feet higher than the lowest paleochannel
elevation. For contaminated water to flow from the cell,
horizontal hydraulic gradients would have to exist that are great
enough to force the moisture through a 10 foot thick clean-fill
dike. The dikes surround the cell and consist of compacted Mancos
Shale possessing a saturated hydraulic conductivity of 3 x 10'7

cm/sec.

As mentioned above, the lower portion of the cell was
excavated into fractured Mancos Shale. The fractured layer extends
beneath the entire cell based on interpretation of corehole logs
from borings advanced through the Mancos Shale unit. The Geology
report, Attachment 2 of the RAP discusses in detail fracture
system. The base of the excavation was mapped during an inspection
made in April, 1991 (see reference 3) delineating material types as
shown in Figure 1. The original mesh was modified by assigning new
material properties to elements in the fractured zones, as scaled
off the map and beneath the cell as shown in Figure 2 to model the
field conditions.

ASSUMPTIONSt

Same as outlined in calculation GRJ-08-90-12-05-00, "Transient
Drainage and Steady State Seepage from Cheney Disposal Cell".
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REFERENCES:

Same as outlined in calculation GRJ-08-90-12-05-00, "Transient
Drainage and Steady State Seepage from Cheney Disposal Cell" with
the addition of:

1) Smith, G., August 1990., TAC calculation GRJ-08-90-12-05-00,
"Transient Drainage and Steady-State Seepage from Cheney Disposal
Cell".

2) In Situ Permeability Tests on the Mancos Shale Foundation of
the Chenev Disposal Cell. UMTRA Project, Grand Junction. Colorado,
prepared for MK-Ferguson by Daniel B. Stevens & Associates,
December, 1990.

3) "Final Inspection of the Bottom of the Cheney Disposal
Embankment Site, UMTRA Project - Grand Junction, Colorado", a
report prepared by Morrison-Knudsen Environmental Services, April
1991.

DATA SOURCE:

Same as outlined in calculation GRJ-08-90-12-05-00, "Transient
Drainage and Steady State Seepage from Cheney Disposal Cell" with
the addition of reference (2).

DATA:

Initial Conditions

Same as outlined in calculation GRJ-08-90-12-05-00, "Transient
Drainage and Steady State Seepage from Cheney Disposal Cell" with
the additional saturated hydraulic parameters for the fractured
Mancos Shale as listed below in Table A.

Table A

Hydraulic Parameters for UNSAT2 Input

material 0) / er(%) a(3/m) N K,(m/day) *(m)
vol. vol.

V.P. 0.4-. 160/ 0. 4 5 5.92 0 0.75

tailings rt-Y&T/ -4i 0.65 1.24 A..4E- 0 2 V1 ".50 to
0 .1"6 -20.0

wthrd .160/ 0.63 1.08 3.1'gE04y"' -10.2
Mancos 0.080 1.73E-05 Z.o N-

frctrd 0.160/ 0.63 1.08 3.46E-0l/ -10.2
Mancos 0.080 1.73E-02

C.Lj.Lk Wf iifLi tj_ LIS54TL



The hydraulic parameters utilized in these analyses for the
initial conditions are presented in Table A and Table B. The
matric potentials used were obtained from the original calculation
listed as 'previous' data, but are applied to the unsaturated
hydraulic parameters determined for DBS&A data. The tailings
materials are best represented by data presented by Daniel B.
Stephens and Associates, sample S5-3. The reasons for this
selection are presented in the original calculation.

The matric potentials for the tailings materials are varied as
indicated in Table B to analyzing the different placement
saturations considered. Matric potential values are theoretical
suctions that would exist at placement. It is not expected that
gravity drainage would produce suction values greater than -1 bar
(-1.02 meters of water), however these high suctions could be
created during placement. Each of the values were calculated from
the phase relationship, Gs*wc - S*e.

Where,

Go = the specific gravity of solids,

wc - gravimetric water content,

S = saturation,

e = [Gs*yw / Yd ] - 1.0 with,

7w = unit weight of water,

Yd = specified placement dry unit weight.

The placement moisture content of the V.P. material was not
varied from the value used in the original calculation. The V.P.
material should be placed as originally specified.

Table B

Matric Potentials Related to Placement Moisture Contents
and Saturations for Tailings

Dry Density Saturation (%) moisture *(meters)
(g/cc) content (g/g %)

1.46 60 19 -20.0

1.46 70 23 -8.50

1.46 80 26 -4.30

1.46 90 29 -2.50

The geometric mean of the saturated hydraulic conductivity for
the weathered to highly weathered Mancos Shale was originally



tested to be 2 x 10-7 cm/sec. However, when the geometric mean of
the results from all SDRI testing performed was computed,a value of
4 x 10"3 cm/sec resulted. Possible reasons for this conductivity
difference are provided in the Discussion section.

Boundary Conditions

The boundary conditions utilized in these analyses are
identical to those used in the original calculation. The sides and
base of the model are specified as unsaturated seepage faces which
allows them to exist in a partially saturated condition until
moisture influx achieves full saturation. When this occurs, flow
is allowed through the node and unrealistic ponding will not occur.
The upper boundary surface of the V.P. material has a continuous
influx varying from zero to the design saturated hydraulic
conductivity of the radon/infiltration barrier of 1.0 x 10' cm/sec.

CALCULATION%

The UNSAT2 computer code was used to perform the calculation.
Typical input and output listings are provided for reference in
Appendix II. Listings of all the runs performed are too voluminous
to be attached, however complete records of the runs are kept on 51
inch micro-computer disks at the UMTRA Project Office in
Albuquerque, New Mexico.

RESULTS%

Table C presents results of a series of computer runs which
were made to provide some insight into the effect of the two
modifications discussed in the Purpose section. Reviewing this
Table it is evident that ponding of contaminated water is possible
along the weathered portion of the cell if the saturated hydraulic
conductivity is on the order of 10"8 cm/sec assuming moisture is
allowed to pass through the cover at 10"7 cm/sec. This condition
occurs at any placement moisture content of the tailings. When the
cover flux is set to zero, ponding does not occur when the
fractures are accounted for. This suggests that transient drainage
of construction water will pass from the cell.

When the cover flux is set at 1.0 x 10"7 cm/sec and fractures
are not accounted for with the foundation conductivity is set at
10*7 cm/sec, ponding is likely to occur to a depth of approximately
13 feet if the tailings are placed very wet. Placing the tailings
at a workable moisture content under these conditions results in no
occurrence of ponding. Accounting for fractures under this
condition with a 10.? cm/sec cover flux and tailings placed at a 90%
saturation, slight ponding (2-3 meters) may occur along the
weathered portion of the cell base, but drains within 5 years.



Table C

Results of UNSAT2 Analyses

cover flux base flux tailings
saturation (%)

result

I x 10"7

1 x 10.7

I x 10"?

1 x 1.

1 x 1.

I x 10-7

1 x 10-7

zero flux

zero flux

1 x 10.7 W/
fractures

1 x i0'a w/
fractures

4 x 10'a w/
fractures

4 x 10'8 w/
fractures

4 x 10"' W/
fractures

1 x 10"7, no
fractures

1 x 10"7, no
fractures

4 x 10-8 w/
fractures

4 x 10"8 w/
fractures

90

90

90

80

70

no significant
ponding

ponding to
V.P./tailings

interface

ponding to
V.P./tailings

interface

ponding to
V.P./tailings

interface

ponding up
through

tailings

approx. 13 ft
@ base due to

transient
drainage

no ponding

90

60, optimum

70

90

no ponding

no ponding

DISCUSSION:

The transient drainage and moisture redistribution under long-
term conditions were modeled in this calculation set assuming both
a fractured and non fracturated Mancos Shale foundation possessing
saturated hydraulic conductivities on the order of 10"B cm/sec and
10" cm/sec. Placement moisture contents for the tailings material
varying between 60 to 90 percent saturated. The effect of each of
these conditions on the overall cell performance is discussed.

In general, when the flux through the cover is greater than
the saturated hydraulic conductivity of the foundation material,
ponding will occur. In this model, a portion of the foundation is
fractured and possesses a relatively high saturated hydraulic
conductivity, while the majority of the foundation may be



considered homogeneous. Ponding occurs over the homogeneous
section and never over the fractured section when the conductivity
of the cover is greatest. The saturated surface will not drain
completely as long as the cover flux is greater than the flux
allowed through the foundation. When the cover and foundation
conductivies are equal, ponding occurs for a short period of timn
and then drains. This water is transient drainage of construction-
placement water.

Sealed double ring infiltrometer testing performed in the late
autumn of 1990 resulted in lower permeability values for the
foundation materials than originally determined. These lower
values resulted in a geometric mean of the foundation to be lower
than the cover permeability. Consequently, a greater quantity of
moisture is allowed to enter the cell than is allowed to leave.
This situation results in ponding of water within the cell. The
testing that was performed in 1990 was undertaken during late fall
to early winter. At this time of year at the site the night time
temperatures drop below freezing. Although this was expected and
the SDRI devices were equipped with circulation pumps to prevent
the water from freezing within the outer-ring (see reference 2),
temperatures within the inner-ring of the SDRI device during
testing are unknown. Flowrate of water through the inner-ring is
measured to calculate the infiltration rate and saturated hydraulic
conductivity. It is possible that partial or total freezing of
water within the small diameter tubes occurred. These I inch
diameter tubes carry flow from flexible bags to the inner ring.
Any freezing would have blocked flow, producing an artifical
result, indicating an apparent low conductivity material.
Likewise, a decrease in temperature also changes the viscosity of
the water. However, corrections made for the viscosity do not
cause a significant change in the results. Since conditions within--
the inner-ring cannot accurately be assessed during the testing
period, reasonable doubt concerning the accuracy of the results can
be made. Therefore, the results from the month long tests
performed during 1990 are questionable, and the. saturated
conductivity of the weathered portion of the Mancos Shale
foundation should be taken as originally tested, on the order of
10"7 cm/sec.

The range of placement moisture contents for the tailings
materials ranged between 19 to 29 percent by weight which relates
to 60 to 90 percent saturation. Optimum moisture content for the
tailings material is determined by ASTM D698 to be 19 percent.
Typically, optimum moisture content of a soil material compacted
under ASTM D698 specifications is approximately 80 to 85 %
saturated. It is understood that some of the tailings materials
exist in situ at a higher moisture content than optimum and drying
or mixing the tailings material will cause construction delays.
Based on this analysis, the depth of ponding which may occur within
the cell is more sensitive to the relative difference between the
cover and foundation permeabilities than it is to the placement
moisture contents. This is indicated by the fact that the depth of



ponding which was indicated by the computer model was approximately
the same, independent of initial moisture content.

A quick analytical check can be made to verify the results of
the numerical model. Ponding will occur within the cell if the
outflow through the base of the cell is less than the influx
through the cover. Assummning saturated conditions, Darcy's Law for

liD flow can be utilized to compute the flow through the boundaries
of the cell. Using the coordinates from the FEM mesh the lengths
of the cover and foundation can be simply calculated. The lengths
are listed below with the respective coefficients of permeability.

Analytical Computations

component length (m) permeability (m/day) flow (cmd)

cover 554.9 8.64 x 10's 0.0479

wthrd 391.1 1.73 x 10.5 0.0068
base

frctrd 164.8 1.73 x 10-2 2.8502
base

Ponding will not occur if the ratio of the outflow over the
inflow is greater than one. Thus,

[2.8502 + 0.0068]/0.0479 - 59.6

59.6 z 1.0 - ponding should not occur.

SUMMARYY:

It is felt that the saturated conductivity of the foundation
is most accurately represented by the original testing, on the
order of 10.7 cm/sec. The numerical analysis and analytical
computation both indicate that ponding should not occur within the
cell if the fractures are considered and a reasonable saturated
conductivity for the weathered foundation are used. An additional
safeguard is provided by the fact that all moisture apparently
drains from the cell into the underlying fracture system.
Therefore, the compaction specifications for the tailings materials
only, can safely be relaxed allowing the subcontractor to only meet
the 90% dry density specification without regard to moisture
content specifications.
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PURPOSE:

To evaluate effects of transient drainage of construction water
from placed contaminated materials on overall cell performance. To
determine if any ponding and the resulting depth that water is,
expected to reach within the cell. Compare the resulting water level

to the location of the nearest paleochannel and evaluate the
possibility of contaminate water leaching from the cell into the
channel.

Utilize finite element method (FEM) analysis provided by the
UNSAT2 computer code to evaluate the time-drainage effects of
transient drainage. Use Maulem's parameters determined from Van
Gneuthen's RETC analyses in conjunction with moisture/pressure test

data obtained from laboratory analyses performed on the various
materials to be used in the final cell construction. Test data were

selected from samples that have materials properties and were prepared
closest to expected final field conditions. Tailings materials
possess any overall slime or fines content (M material passing a #200
mesh sieve) of around 25% (see reference 4). The vicinity property
materials have over 60% slimes according to laboratory test results.
Samples chosen contain percentage of fine material which are closest
to design specifications and were remolded to design densities and
water contents.

Two separate analyses are performed to bound the range of
estimated material moisture/pressure relationships. Flux rates
determined through previous infiltration studies will be applied to
the surface of the contaminated materials. These earlier analyses are
listed in the reference section. The cover is not included in the
model. The condition imposed is the flux through the cover-will be
governed by the flux rate as determined by the UNSAT-H calculation of

1.78 cm/year (5.68E-0B cm/sec). This rate is conservatively modeled as
the design saturated permeability of the radon/infiltration barrier of

1.DE-07 cm/sec.



ASSUMPTIONS:

- laboratory test methods utilized accurately reproduce expected
'f-ield behavior of placed materials.

- transient drainage of construction waters do not begin until
all cell components have been constructed.

- densities and moisture contents of placed materials precisely
meet construction specifications.

- all materials are homogenous and isotropic except where
specified anisotropity exists.

REFERENCES:

1) Crains J., March 1990., TAC calculation GRJ-03-9D-11-D1-D00
"Infiltration Through Cover System and Vicinity Properties Material".

2) Crain, J. & Smith, G., Jan. 1990.; TAC calculation
GRJ-01-9D-D2-03-00, "Grand Junction, Cheney Disposal Site, Transient
Drainage".

3) Davis, L. and Neuman, 1983. Documentation and User's Guide!
UNSAT-2 Variably Saturated Flow Model, NRC.

,) Merritt, R.C., 1971., "The Extractive Metallurgy of Uranium",
Colorado School of Mines Research Institute.

5) Smith, G., August 1990., TAC calculation GRJ-08-9D-12-D2-0D,
"Determination of Unsaturated Hydrologic Properties, Tailings and
Vicinity Property Materials"'.

6) United States Department of Agriculture, 1987. user 's Guide:
RETC.

7) Van Genuchten, R., 1980. "A Closed-Form Solution for Predicting
the Hydraulic Conductivity of Unsaturated Soils", Journal, Soil
Science Society - American, No. 44.
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QeIe..•OURCEE:

Daniel B. Stevens and Associates

University of Arizona Hydrology Laboratory

MKE preliminary drawings GRJ-DS-10-0220 rev.1 L GRJ-DS-1O-0134
rev.2 of Final Gradings Plans L Tailing Embankment Area Excavation
Plan.

Copies of laboratory determined moisture/pressure relationship
test results from the firm of Daniel B. Stevens & Assoc.(DBS&A) are
presented on pages 5 to 7. Computer results of the RETC analyses (see
references 6 L 7) of these data are presented in the Appendix with the
resulting best fit curves shown on Figures #1 to #2. This data is
reproduced from calculation GRJ-O8-9o--2-D-DO, "Determination of
Unsaturated Hydrologic Properties) Tailings and Vicinity Property
Materials".

Capillarity moisture tests were not successfully performed on the
Mancos Formation shale material. Therefore; test results for a
similar substitute material were used. Data were obtained from
testing performed by the University of Arizona Hydrology Laboratory on
Wasatch Formation shale. This material was taken from the UMTRA
disposal site in Rifles Colorado at Estes Gulch. Plots of the
unsaturated moisture/pressure relationships are presented on Figures
#3 to 04 on pages 10 and 11 . A justification for this substitution
is presented in the discussion section of this calculation set.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve

Pressure Head Moisture3 Content
Sample No. (-cm of waterl (% cm Icm 1

5-1 0.0 45.66
112.2 16.49.
305.9 1.98

1019.8 6.89
3059.4 5.19
7138.6 4.38

15399.0 3.77

5-2 0.0 45.17
112.2 20.15
305.9 8.70

1019.8 7.04
3059.4 5.30
7138.6 4.60

15399.0 3.66

5-3 05-3 50.36
112.2 46.27
305.9 38.91
1019.8 33.22 )

T 3059.4 25.65-
7138.6 24.33

15399.0 24.16

5-4 0.0 51.35
112.2 47.28
305.9 41.07

1019.8 34.69
3059.4 26.20
7138.6 23.88

15399.0 17.87

5-5 0.0 47.19
112.2 30.62
305.9 25.49

1019.8 22.00
3059.4 17.36

7138.6 16.54
15399.0 14.28

* measurement error

~ DANIEL B. STEPHENS & ASSOCIATES. INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head
(-cm of water)

Moisture Conent
(% cM3/ _r(tefam~le o

5-11

5-12

5-13

0.0
.112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

48.3434.35
32.49
29.72
22.13
20.60
19.38

45.27
35.60
33.56
31.14
25.80
24.46
24.76

46.48
37.49
35.57
32.68
27.95
26.69
25.77

47.39
39.10
35.24
32.05
26.64
24.20
19.45

5-14

5-15 0.0
______- _ 102.0

305.9
1019.8
3059.4
7138.6

15297.0

40.6933.11
29.70
26.71
26.09
23.80
23.25?r3e~L

1

I _DANIEL B. STEPHENS & ASSOCIATES, INC.
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Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

-Pressure Head
(-cm of waterl

Moisture3 Content
(4tcm/cm).

SAM 2 No.

'5-16

\1(4f- " t.

Y't- FS--3

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

5-17

39.78
33.16
29.04
25.60
25.50
23.25
22.85

37.53
33.79
31.82
29.36
29.17
27.96
28.00

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

5-18

5-19

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

2019.8
3059.4
7138.6

15297.0

39.84
34.27
31.93
29.16
28.39
27.35
25.85

39.85
36.29
33.62
30.22
29.38
28.46
27.53

39.41
36.36
33.67
30.29
28.47
26.90
26.50

5-20

DANIEL B. STEPHENS & ASSOCIATES, INC.
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Utilization of a FEM analysis such as the UNSAT-2 computer code
requires construction of a finite element mesh.. The FEM mesh
utilizied is a two-dimensional (20) section through the disposal
cell. The mesh Is required to model the physical system for
algorithms to solve partial differential equations governing variably
saturated flow simulating both horizontal and vertical movement 'of
water. The mesh used in this analysis was determined by locating the
longest downgradient drainage path along the base of the proposed
disposal cell excavation. This section is indicated on Figures #5 and
#& showing plan views of the proposed excavation and final grading
planst respectively. This excavation plan is MKE's design of Case 2BX
which Is for a moderate depth excavation. From these drawings the
upper and lower boundaries of the mesh are specified. Thickness of
the vicinity property and tailings materials were obtained from a
preliminary cross-sectional sketch provided by MKE shown in Figure
*7. Using this information the finite element mesh shown in Figure #8
is constructed. Metric units are used in this analysis for
consistency with the UNSAT2 computer code. Therefore, all input is in
meters or meters/day when units are necessary.

From the moisture/pressure relationships determined in laboratory
testing, the unsaturated hydraulic parameters can be obtained.
Unsaturated hydraulic properties are given by an analysis suggested by
van Genuchten to solve a closed-form equation relating soil moisture
contents to hydraulic conductivities derived by Mualem. For input
into the UNSAT2 computer code a restriction is placed on determination
of the Mualem "Im" parameter of m = 1 - 1/N. A more detailed
discussion on this restriction is provided in the TAC calculation
GRJ-D1-9D-02-03-OD by J. Crain and G. Smith, "Grand Junction, Cheney
Disposal Site, Transient Drainage". Unsaturated hydraulic Maulem
parameters for each material type are listed in Table I below.

Results of the RETC analyses performed on DBSLA test data
indicate the placed materials existing at much drier moisture
conditions, holding less moisture at considerably greater negative
matric potentials than previous testing had indicated. Therefore,
comparative FEM analyses were performed using unsaturated material
properties that were utilized in preliminary analyses by Crain and
Smith (reference 2) and Crain (reference 1).
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Table I

jJnsatj~rated H~orau; 'z~E!i! ~ I

V.P.
tai I i n s
oundat i on
bedrock

!=Z99-fieve
66.5
23.8

-Pi In
0.4025
0.4670

0.2103
0.2211

3.30

0.34

0.63

N_1.35

1.71

1.080.1600 0.0800

7.-200_lieve -§E-Lil2 j~r12 AULn~1r.2.

V.P.
ta I ings
oundation
bedrock

52
32

0.1969 0.0949
0.3613 0.1257

0.1600 0.0800

5.92

1.24

1 .080.63

The UNSAT2 computer code also requires data in add-ition to that
\..,.•rovided in Table 1, including saturated hydraulic conductivies and

matric potentials in consistent units. These properties should be
determined for the materials at initial placement conditions.
Saturated permeabilities (ksr) are obtained from laboratory testing
and matric potential ( _t)are determined from RETC output..

Determination of T_ follows this conservative method: from the
moisture density relationship defined by ASTM D698 (standard Proctor
test), the maximum dry density s 1 and optimum moisture content
sw*,tare provided. Construction specifications indicate contaminated
materials will be placed at 90% maximum dry density within -3% optimum
to optimum moisture content. The placement volumetric moisture
content ( 9 ) or corresponding saturation (S) is determined by
computing the Optimum moisture content at 90. maximum dry density.
This provides the most moisture in the materials existing at the
lowest dry density or maximum void ratio, e . This computation is
outlined below and requires the ratio of material weight of solids to
weight of water, or the specific gravity of solids, G

d placement

e -((G x / '
s w placement

S (G x w )/ 0

s
(1)

) - 1.0 (2)

(3)
- c
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Using the formulas listed above) information pertaining to

remolded materials supplied by DBSLA are presented in Table 2 below.

Water contents listed are sravimetric.

Table 2

hti aIr!

V.P.
tai Iinss

G T (g/cc)

2.66
2.76

d
1.88
1.62

d
_h_ (V.)

0.592 13.6
0.893 19.1

1.69
1.46

63
59

From RETC produced plots of saturation versus 4 given in Figure

no. s I and 2 the matric potential for each remolded material type is

determined. Since the foundation mate'rials will remain in situp the

value of -10.2 meters is determined from computed saturation varying

between 87 tO 90%. This determination is presented on Figure no. 3.

Saturated permeabilities are also needed for UNSAT2 input.

Remolded values are required for placed contaminated materials while

an in situ value is needed for foundation bedrock. Values listed in

Table 3 were determined in the laboratory and field accordingly.

Table 3

DBSLA

meter i a I

V.P.

tai I ings

foundation
bedrock

k
v

k
v

k (meters/day)
s -2

= k = 9.42 x 10
h -2

= k = 1.25 x 10
h

-3

k = 3.46 x 10
h -4

k = 1.73 x 10
v

-timfiek"Tmeter s)

-20.0

-24.8

-10.2

-10.2

previous data

mater i al

V.P. k
v

k
v

tailings

k Setrs/da•.Jk -3

- k = 2.62 x 10
h -2

= k - 4.84 x 10
h

-3

k = 3.46 x 10
h -4

-2.75

-2.50

-10.2

-10.2

foundation
bedrock

k
V

= 1.73 x 10
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To model expected field as close as possible, nodes along the
base of the mesh were coded intially as unsaturated seepage nodes at
there initial metric potential. This allowed moisture to exit the
model under atmospheric pressure at a rate controlled by the metric
potential of the overlying nodes. A complete copy of the input files
used are provided in the Appendix.

In these analyses the mesh extended around 14 feet into the
underlying foundation bedrock beneath the lowest portion of the cell.
This enables the moisture to be tracked through the upper foundation
materials. Analysis indicates any moisture entering the foundation is
accepted vertically downward and does not extend laterally beyond the
downstream edge of the cell. Since the vertical hydraulic
conductivity of the foundation is considered to be homogeneous and
isotropic, once water enters the foundation no mounding of water is
possible.
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RESULTS

Using the capillarity data provided by DBSLA results in no
ponding of any water within the cell. However, changes in matric
potential (soil tension) do occur with time as indicated on Figure
no.is 9 and 10 showing pressure contours at variuos times throughout
the life of the cell. Soil tensions increase from influx at the top
of the cell are indicated by noticing the increasing values of matric

potential with time from the surface downward into the cell. From

the time progression shown the pressures can be seen to equalize with

time through the 87.8 year plot. The next two time plots, (500 and
1000 years) show the influx through the cover being held by the

vicinity property material, which is indicated by the closely spaced

contours near midheight. This influx is accepted by the tailings
before entering the foundation. Tailings are not holding the moisture

as indicated by the more widely spaced contours. The closely spaced

contours at the edge of the cell shown in the first time plots reflect

the high negative matric potentials introduced by compaction of fine

grained soils near maximum dry density and optimum moisture content.

When the previous moisture data is utilizied, a ponding depth of

3.75 meters (12.3 feet) is predicted in the cell. PondJng of water is

in the base of the cell with the highest pressures indicated at node

094. A plot of positive pressure versus time obtained from node #94

is presented on Figure no. 11. This plot illustrates how moisture is

accepted by the underlying foundation clayshales.
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Wasatch Formation In lieu of Mancos Formation:

Geotechnical engineering properties and infiltration
characteristics of Mancos Formation shale and Wasatch Formation shale

may be considered similar for this analysis because of the following

conditions. Both lithologic units would carry the same engineering
classification. Both materials are clayshales high in smectite

minerals. Although the Mancos material is an older formation of the

Cretaceous period while the Wasatch was formed during the much younger

Tertiary period; both materials possess similar effects from

weathering. Both units occur at similar depths beneath similar

overburden materials. This overburden generally consists of silty,

sandy clays derived from the underlying parent shale. The consistent

overburden material and depth produced a closely matched depth of

weathering in both units. Semi-arid climatic conditions exist at both

locations which creates a similar force causing the weathering.

Weathering produces fracturing and micro-fracturing and general

degradation within the rock mass. These fractures provide flow paths

through the material. It is widely accepted that smectite minerals

possess a high swell potential. Because the overburden' material and

depths are similar at both locations, the applied overburden stress

will be similar. Thus, the possible degree of swell that can occur

upon moisture increases will also be similar. The above swell

similarity uill produce similar void ratios in both materials. This

is confirmed by approximately equal dry unit weights. Similar void

ratios and mineral types produce similar pore sizes which control pore

fluid tensions which govern unsaturated flow characteristics.

Considering all of the above, differences in hydraulic

characteristics between Mancos Formation shales and Wasatch Formation
shales are negligible.



Using results from this analysis in conjunction with results from
previous analyses indicated that some ponding will possibly occur.

The actual depth of this ponding ranges from no ponding to slightly
over 12 feet. The spread in resulting depths is mainly due to
varations In the capillarity data. None of the analyses indicate that
the level of the water approaches the elevation of the lowest
paleochannel. Thus, these models have indicated that seepase of
contaminates out of the cell into paleochannels allowing an exit path
forthe contamination to reach useable aquifers) is not shown to occur.
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INTRODUCTION

Under the Uranium Mill Tailings Remedial Action Plan, approximately

3 million CY of tailings and 2.5 milliion CY of Vicinity Property (VP)

materials will be transported from the processing site at Grand Junction

,Colorado, to the Cheney Reservoir disposal site. Both the tailings and

the VP materials will be encapsulated in a partially below-grade

disposal cell, surrounded by a peripheral dike made of compacted shale

and other selected fills. The compacted shale and other selected fills

are obtained from excavation of the disposal cell.

Since both the tailings and the VP have a higher permeability than the

foundation materials (the Wasatch Formation), there is a potential for

water buildup in the cell, particularly along the interface between the

foundation and the contaminated materials. Please note hereinafter,

"contaminated materials" is used interchangeably with "tailings and VP

materials".

A previous study was performed by MKES/SF in August 1990 to evaluate the

flooding potential of the cell for transient drainage condition (ie.

during drainage of construction water in the contaminated materials)

based on certain sequences of contaminated material placement (Ref. 3).
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Jacobs Engineering has done similar study in June 1991 and has extended

the analysis to consider also steady-state condition (Ref. 1), again

assuming a certain sequence of material placement. Since then, MKES/SF

has obtained more accurate information from the field regarding the
disposed volumes of tailings and VP materials and more current

information on the sequence of placement of these contaminated materials
(as-built drawings of October 1991 ,Ref. 6). Thus, there is a need to
revise the seepage analysis using this current information.
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PURPOSE

The purpose of this study is to revise the seepage studies performed

earlier by MKES/SF and Jacobs Engineering to evaluate the ponding

potential in the disposal cell under the following conditions:

* transient drainage without the influence of any cover flux.

* long-term, quasi-steady state infiltration/drainage with

influence of cover flux.

5.3*
APPROACH

The approach of this study will be to use as much previous information

as possible as it applies to the current condition. Therefore, the X -

section and computer grid used here will be the same as that adopted

in the previous MKES study (Ref.3). The major revisions consist of re-

finement of material properties based on up-to-date testings and ad-

justment of material placement sequence based on the current plans

and specifications. A schematic sketch of a one'dimensional represen-

tation of material placement sequence is shown in Figure 1. Minor

revision involves modification of the downstream sideslope of the cell

to model as a seepage face rather than as a no-flow boundary.

Figure 2 (sh. ) shows a ylan view of the disposal cell from the as-

built drawings (Ref. 6),^indicating the X - section used in the analysis.

ENO 375/3 E!NV.) 021042I4MJ
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The encapsulated cell will consist of a cover made of ripraps and a

radon barrier. Since these materials have no bearings on this study

, .they are not considered in the analysis.

The current construction plan and specification call for placing

the majority of tailings at the bottom of the cell, with the VP

materials on top of it. Subsequently, the cover discussed earlier

will be placed above the VP.

The foundation consists of the Wasatch Formation which varies from

fractured shale at the downstream end of the pile to weathered shale

-at the upstream end.

ENG 375S/I (ENV.) #42421/8
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MATERIAL PROPERTIES

Average dry densities and moisture contents are estimated from labora-

tory test results on samples of tailings, VP and shale from the site

(Ref. 8) and are included in Appendix I. Since sand tailings constitutes

approximately 95 precent of the pile volume as reported in Ref. 8, pro-

perties of the sand tailings are assumed for the average tailings. The

porosity and initial7Moisture content of the Watsatch Formation used in

this study are derived from previous studies (Ref. 1 and 7).

Saturated hydraulic conductivity (K) for the sand tailings, the VP and

the compacted shale are obtained from laboratory testing (Ref. 8) and are

shown in Appendix I. Saturated hydraulic conductivities for the

weathered and fractured Wasatch are obtained from field testings(Ref. 4)

and are reported by Jacobs Engineering in Ref. 1. Accordingly, the K

of the weathered and fractured Wasatch used in this study are consistent

with those used in the previous analysis by Jacobs Engineering (Ref. 1).

The K values, porosity and moisture content data for all materials used

in this study are listed in Table 1 on sheet

Capillary moisture test results for the sand tailings, the VP, and the

compacted shale are available in Ref. 8 and are presented in Appendix II.

These data are used to derive the unsaturated K vs. moisture content

relationship for the above-mentioned materials using the van Genuchten

model in the RETC computer program. Results of the RETC runs are included

in Appendix II.
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TABLE 1
UMTRA - Grand Junction Site Seepage Analysis

Input Hydraulic Parameters
Design Simulation

Materials Saturated K Porosity
(cm/sec)

Initial Moisture
Content (%)

Van Genuuchen Parameter

Horiz. Vert. Gravi. Vol. WCR

0.056

ALPHA N

*

l.Tailings 8.6e-4
(sand)

2.Vicinity 3.2e-5
Property

3.Weathered 4.0e-6
Wasatch

8.6e-4 0.430 11.0

14.8

16.8

22.4

24.1

0.9996 1.67
**

**

3.2e-5 0.340 13.6 0.194 0.6662 1.30

2.0e-7 0.235 23.5 0.0864 0.1780 1.33

4.Trans.
Wasatch

4.0e-5 2.0e-6 0.235 23.5

23.5

0.0864 0.1780 1.33

0.0864 0.1780 1.335.Fractured 4.0e-4
Wasatch

2.0e-5 0.235

* 90 % compaction, dry of optimum

** optimum

ENG 37SM (EM-) 042J42M1
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The capillary moisture and unsat. K vs. moisture content relationship

for the Wasatch Formation are obtained from previous studies (Ref. 1

and 7) and are presented in Appendix II.

The van Genuchten parameters for all material types used in the

analysis are shown in Table 1 on sheet 8.

The compacted shale is not listed in the Table because it is not used

in the the model analysis for the reasons stated later on sheet/O.

O 37/Ii .•3E. 9 *424V"
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ANALYSIS

The UNSAT2 computer program is used to simulate flow in the cell during

transient state drainage of construction water trapped in the con-

taminated materials. As stated earlier, a 2-D finite element grid

used in a previous study (Ref. 3) is adopted for this analysis and is

shown in Figure 3 on sheet /3 with boundary conditions. Shown also in

the same figure are approximate location of the interfaces between

different material types used in the model, corresponding to the as-

built drawings (Ref. 6).

For simplication of analysis, the compacted shale is excluded from the

model and is assumed to be replaced by the tailings and the VP materials.

'%--This is a conservative assumption because the compacted shale, being less

permeable than the tailings and the VP materials, has a tendency to re-

strain flow from reaching the sideslope of the cell. Hence, its replace-

ment by the contaminated materials will favor the development of a see-

page face along the downstream side of the cell. Besides, incorporating

more contaminated materials into the model than in reality would induce

more drainage of construction water during the transient phase.

The current specification calls for 90% compaction per ASTM D698

(Standard Proctor) for the tailings materials. The sand tailings shall

be compacted on the dry side of the optimum moisture content, whereas

the slime5tailings shall be compacted on the wet side of the optimum

moisture content. Compaction requirement for the VP materials is 95%

_at moisture content on the dry side of optimum.

. .242/ft
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In this study, the initial moisture content of the VP materials is

assumed to be the optimum moisture content (24.1% volumetric) for all

four simulation runs (see Table 2). In Runs 1, 2 and 4, the initial

moisture content of tailings is taken as the'i situ moisture content

(16.8% volumetric) of the sand tailings in the processing site. This

moisture content falls on the dry side of optimum, with achievable

compaction level higher than 90%. For Run No. 3, the initial moisture

content for the tailings is taken as the optimum moisture content for

the sand tailings (22.4% volumetric).

All four runs are conservative with respect to the assumed initial

moisture content. Table 3 lists the initial moisture assumptions for

the model as compared with reality. For a total volume of 2.5 million

CY of VP materials, about 32 ac-ft more construction water than reality

is introduced into the VP materials in the model when its moisture

content is increased from dry of optimum (about 18% volumetric) to

optimum (24.1%).

A worst case scenario is represented by Run No. 3, using the optimum

moisture content for the sand tailings as the initial moisture content.

As reported in Ref.8, of about 3 million CY of tailings, only 5% is

slime~tailings; the rest is sand tailings. Therefore, as the moisture

content of slime is brought from wet of optimum to optimum, the volur,

of water reduced is relatively small compared with the volume of wate,

added as the moisture content of the sand tailings is brought from dry

of optimum to optimum. As shown in Table 3, as slmieS tailings 4a= 44-f
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is compacted to 90% wet of optimum (about 50% volumetric), the volume of

water in the slime~is about 16 ac-ft; whereas sand tailings compacted to

90% dry of optimum (16.8%) contains about 100 ac-ft of water. In con-

trast, there is approximately 140 ac-ft of water in the 3 million CY of

tailings in the model, assuming that the tailings is compacted at

optimum moisture content. That is, an excess of 24 ac-ft of water in the

tailings over existing condition is assumed in the model. Thus, con-

sidering the 32 ac-ft of additional water assumed in the VP materials, a

total excess of 56 ac-ft of water is imposed in the model.

For Runs 1, 2 and 4 with initial moisture content of tailings at dry of

optimum, there is about 10 ac-ft less water in the tailings than in the

existing condition because, in reality, 0.15 million CY of slimeSis

compacted at wet of optimum. However, considering the 32 ac-ft of ad-

ditional water assumed in the VP materials, there is a. net excess of 22

ac-ft of water in the model compared with the existing condition. Thus,

these runs are still conservative.

The foundation is composed of the Wasatch Formation,varying from weather-

ed to fractured shale. The capillary suction and unsaturated properties

of the Wasatch are assumed the same as those of the Weathered Wasatch

used in the UMTRA - Rifle Site Seepage study (Ref.3 and 7). Saturated K

of the weathered and the fractured Wasatch in this study are derived from

References 1 and 4. A transitional Wasatch between the Weathered and the

Fractured Shale is assumed to have a permeability average of those of

the Weathered and the Fractured Wasatch.

042421/
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>•O RESULTS / CONCLUSIONS

A. Transient State

Table 2 lists the computer runs conducted in this study. The

printout of the runs are included in Appendix III. Run No. 1

represents the design case simulation showing no saturation of con-

taminated materials anywhere during the 20 years of simulation.

In this run, the 90% compaction (dry of optimum) and optimum moisture

contents are used as initial moisture contents of the tailings and the

VP materials, respectively.

Runs 2 through 4 are sensitivity runs with increase in initial moisture

content of tailings to optimum (No.3); increase in bottom boundary

suction (No.2); and decrease in the Fractured Wasatch permeability

(No.4). All shows no flooding in the cell except No.3 which indicates

a head buildup of about zero to five feet at the interface between the

VP materials and the foundation. However, this will not cause any

adverse effects on the cell performance.

B. Long-term or quasi-steady state

The long-term performance of the cell is evaluated by comparing the

design cover flux (1.0e-7 cm/sec) with the saturated permeability of

the Wasatch. Since the Wasatch permeability is, in general, at least

1 or 2 orders of magnitudes higher than the cover flux, it can be

_concluded that long-term flooding in the cell is not expected to occur.
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TABLE 2. LIST OF COMPUTER RUNS

UMTRA - GRJ

Seepage Analysis

Run No. Run I.D. Contaminated
Materials

Initial
moisture
content(Vol.)

Wasatch K Bottom
B.C.

Cover
flux

Prcribed
suction

(ft)

Tailings VP

1

2

3

4

GRJPR03

GRJPR04

GRJPRO5

GRJPR06

16.8

16.8

22.4

16.8

24.2

24.2

24.2

24.2

*

*

*

**

-0.05

-50.0

-0.05

-0.05

No

No

No

No

* same as in TABLE 1.

** same as in TABLE 1 except K for Fractured Wasatch

K (Horizontal) = 4.0e-5 cm/sec
K (Vertical) = 2.0e-6 cm/sec

04242/1"1MG 37S/U (ENV.)



TABLE 3 INITIAL MOISTURE CONTENT ASSUMPTIONS

Run No. Run I.D. Contaminated
Materials

Approx.
Volume

(million c.y.)

Initial Moisture
Content (Vol.)

Volume of Water
(Ac-ft)

Total Vol. of Water
(Ac-ft)

Model Reality Model Reality Model Reality

1 GRJPRO3 Sand Tailings
Slime Tailings

VP

2 GRJPRO4 Sand Tailings
Slime Tailings

VP

3 GRJPRO5 Sand Tailings
Slime Tailings

VP

4 GRJPRO6 Sand Tailings
Slime Tailings

VP

2.85
0.15

2.5
j

16.8% 16.8%
50.0%

24.1% 18.0%

2.85
0.15

2.5

2.85
0.15
2.5

2.85
0.15
2.5

16.8% 16.8%
50.0o%

24.1% 18.0%

22.4% 16.8o%
50.0%c

24.1% 18.0*

104.1

124.5

104.1

124.5

138.8

124.5

}104.1

124.5

98.9
15.5
93.0

98.9
15.5
93.0

98.9
15.5
93.0

98.9
15.5
93.0

(4>V
228.6 207.4

228.6 207.4

263.3 207.4

228.6 207.4I 16.8% 16.8%
50.oqA

24.1% 18.0OA

(~£ L _____________________ J.J

N
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SUMMARY

UMTRA - GRAND JUNCTION INFILTRATION STUDY

INPUT HYDRAULIC PARAMETERS

Initial
Material Saturated K (cm/sec) Porosity Volumetric Van Genuchten Parameters

Moisture Content WCR ALPHA N
__ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _(%) ____ALP___

Vicinity 3.2E-05 0.34 21.2 )0.1939 0.6662 1.3005
Property

Sand Tailings 8.6E-04 0.43 16.9 (20.0561 0.9996 1.6689

Mancos Shale Vertical: 2.OE-08 0.16 14.8 O.Ooc0 o.1915 1.0803
(In-Situ) Horizontal: 4.OE-07

Compacted 1.OE-06 0.39 29.0 C 0.0003 0.0842 1.0450
Mancos Shale

Minus 1" 7.2E-07 0.30 23.9 Q0.1911 0.3254 1.5639
Material

Alluvium 1.OE-04 0.36 17.0 0.1374 0.1394 1.4806
(In-Situ) __ _ I__ _ _ _

V

V"

1zv -v"-• • •

• -•-~ ~~-A-k• •: -

I-M-

(
0i)
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UMTRA - GRAND JUNCTION INFILTRATION STUDY

MATERIAL PROPERTIES - INITIAL CONDITIONS

1. Material Interfaces - Initial Conditions

Material Interfaces Average Head (ft)

VP-SAND 763
VP-COMPACTED SHALE 4219

VP-MINUS 1" 766
SAND-SHALE 21

SAND-COMPACTED SHALE 3462
SAND-ALLUVIUM 211
SAND-MINUS 1" 9

SHALE-COMPACTED SHALE 3477
SHALE-ALLUVIUM 226

ALLUVIUM-MINUS 1" 214
ALLUVIUM-COMPACTED SHALE 3667
MINUS 1"-COMPACTED SHALE 3465

SAND-VP-MINUS 1" 513
SAND-VP-COMPACTED SHALE 2815

SAND-SHALE-ALLUVIUM 152
SAND-ALLUVIUM-COMPACTED SHALE 2447

SAND-SHALE-COMPACTED SHALE 2320
SHALE-COMPACTED SHALE-ALLUVIUM 2456

ALLUVIUM-COMPACTED SHALE-MINUS I" 2449
VP-COMPACTED SHALE-MINUS 1" 2817

VP-SAND-COMPACTED SHALE-MINUS 1" 2114

Lo



T---- L. f__ Z&

2. Hydraulic Conductivities At Initial Moisture Content

Material Initial Volumetric Hydraulic Hydraulic
Moisture Content Conductivities, K Conductivities, K

(%) (ft/sec) (ft/day)

VP 21.2 3.02E-16 2.61E-11

SAND 16.9 6.29E-9 5.40E-04

MANCOS SHALE 14.8 Vertical: 4.69E-14 Vertical: 4.40E-09

COMPACTED SHALE 29 1.6E-16 1.37E-11

MINUS In 23.9 3.19E-11 2.76E-06

ALLUVIUM 17.0 1.03E-12 8.90E-08

K )
r(
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GRAND JUNCTIONFIE 
JV.l

VICINITY PROPERTIES - BASED ON 10 SAMPLES
SOURCE OF DATA: DANIEL B. STEPHENS Z ASSOCIATES, INC., MAY 1990,

LABORATORY ANALYSIS OF SOIL HYDRAULIC PROPERTIES OF W"1-L ,,[r(7(
THE MAIN GRJ TAILINGS AND VICIMTIY PROPERTY MATERIALS,
DELIVERY ORDER 005 7 )be

SAMPLE

NUMBER

5-Is

5-16

AVERAGE

5-17

5-18

AVERAGE

5-19

5-20

AVERAGE

5-21

5-22

AVERAGE

5-23

5-24

AVERAGE

VOLUMETRIC MOISTURE CONTENT MZ) AT INDICATED PRESSURE HEAD (cm H20)

0.0 102.2 305.9 1019.8 3059.4 7130.6 15399.0
.............................................. .... ..............

40.69 33.11 29.70 26.71 26.09 23.80 23.25

39.78 33.16 29.04 25.60 25.50 23.25 22.85

40.24 33.14 29.37 26.16 25.80 23.53 23.05

37.53
39.84
38.69

39.85
39.41

3q.L•3
36.72
38.92
37.82

39.69
37.69
38.69

33.79
34.27
34.03

36.29
36.36
36.33

35.57
35.11
35.34

34.01
33.41
33.71

31.82
31.93
31.88

33.62
33.67
33.65

33.26
32.76
33.01

30.38
30.45
30.42

29.36
29.16
29.26

30.22
30.29
30.26

29.91
29.36
29.64

27.05
27.55
27.30

29.17
28.39
28.78

29.38
28.47

28.93

26.67
28.40
27.54

25.37
25.43
25.40

27.96
27.35
27.66

28.46
26.90
27.68

25.14
26.67
25.91

24.50
24.57
24.54

28.00
25.85
26.93

27.53
26.50
27.02

25.05
25.57
25.31

23.12
23.33
23.23

AVERAGE

34i.0%
34.51 31.66 28.52 27.29 25.86 25.11 -'----
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15000

E
o 10000
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GRJ - VP MATERIAL

sample 5-15/5-16
00000 sample 5-17/5-18

GeeGO sample 5-19/5-20
sample 5-21/5-22

04+40 sample 5-23/5-24
-- - average

Based on DBS&A results, May 1990.

4€
LUJ

QL 5000

C..

0-h-M
15.00 20.00 25.00 30.00 35.00

MOISTURE CONTENT (%)
40.00 45.00
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GRAND JUNCTION FILE a GRJTAIL6,1KI
TAILINGS PROPERTIES - BASED ON 6 SAMPLES (PASSING 200 SIEVE 4 12)

SOURCE OF DATA: DANIEL B. STEPHENS & ASSOCIATES, INC.. MAY 1990.
LABORATORY ANALYSIS OF SOIL HYDRAULIC PROPERTIES OF
THE MAIN GRJ TAILINGS AND VICINTIY PROPERTY MATERIALS,

DELIVERY ORDER 005 ( abý 2.P)

VOLUIETRIC MOISTURE CONTENT (X) AT INDICATED PRESSURE NEAD C(. N20)

~16

PYL~~

SANPLE
NUMBER

5-1

5-2

AVERAGE

5-9
5-10

AVERAGE

0.0 112.2 305.9 1019.5 3059.4 7138.6 15399.0

45.6 16.49 **1." 6.89 5.19 4.38 3.77
45.17 20.15 8.70 7.04 5.30 4.60 3.66
45.42 18.32 8.70 6.97 5.25 4.49 3.72

45.06
46.37
45.72

42.21
43.90
43.06

19.37
24.94
22.16

20.96
20.28
20.63

13.09
14.06
13.58

17.69
17.45
17.57

10.06
10.90

10.52

14.90
14.49

14.74

7.57 6.87 6.00
8.33 7.U 5.95
7.95 7.26 5.90

11.48
11.33
11.41

10.25
10.27
10.26

9.31
8.93
9.12

AVERAGE 44.73 20.37 13.28 10.74 8.20 7.34 6.27

** Measurement error, not used.
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Table 4 3~
Material Theta(wt) Gamma, Theta(vol) Pressure, K(sat),

lb/ft meters u/day HLAWm
Tailings 0.180 110.0 0.320 -2.50 4.84E-02ýYLf'/,

Alluvium 0.140 103.6 0.240 -10.00 8.64E-02

I Mancos 0.060 154.2 0.148 -10.20 K, 1.73E-04
K, 3.46E-03

Case 1 (deep excavation)

A plot of water-level as a function of time at node no. 473, which
is the low point of the cross-section, is presented on Figure 5.
The maximum water level above the Mancos/tailings interface is 0.53
meter (1.74 feet) and occurs after 3.5 years of simulation. Based
on the curve presented on Figure 5, water remains perched on the
Mancos for a period of 12 years. The extent of the saturated zone
as a function of time is presented on Figure 6 and 7. After a
period of 5 years, the model predicts that unsaturated flow occurs
in the Mancos beneath the low point of the cross-section.

Discussion

UNSAT2

The program predicts that some water will perch on the Mancos
shale. It is expected that with additional moisture coming from the
above grade tailings and surface-water infiltration, the depth of
perched water would be greater - although not substantially
greater. There are several rationale for not expecting a
significant rise in the water level above the Mancos even with
cover flux and above-grade tailing's moisture included in the
model:

1) Preliminary simulations of cover performance using the program
UNSAT-H suggests the influx will be extremely low even without the
presence of vegetation on the cover.

2) The below-grade cross-section used in the current simulation
represents 65 percent of the contaminated material. The remaining
35 percent of the contaminated material at this cross-section are
from vicinity properties. Based on laboratory and field tes-r5_the
vicinity properties material is dry (moisture content_12.4• by
volume) and would not contribute a substantial volume of adfTiional
moisture.

Based on the results presented in Figures 6 and 7, the effect of
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3

7

NMIE
YER
L'tS

ALPHA
N
m

EXPO
CONDS

INITIAL VALUE
.0800
.1609
.0500

2.0000
.5000
.5000

2.00E-08

INDEX
0
0
1
1
0

0

)-3S.rr.iC DATA

9S. ht. PRI
1 51
2 31
3 21

7
8

KIT 550
.03821

8 .00002

ESSURE KAO
103.60C
362.200
U61.400
020.700
918.700
714.500
510.400
306.200
102.100

.000

UATER CONTENT WEIGHTING COEFFICIENT
.13 1.0000

.1425 - t [ .0000

.1515 1.0000

.1525 1.0000

.15"8 1.0000
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.0500

.O0063

N
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1 2
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Table 4
Material Theta(wt) Gamma Theta(vol) Pressure, K(sat).4L

lb/ft 1  meters m/day

Tailings 0.180 110.0 0.320 -2.50 4.84E-02

Alluvium 0.140 103.6 0.240 -10.00 8.64E-02

Mancos 0.060 154.2 0.148 -10.20 Kv 1.73E-04
3.46E-03

Case 1 (deep excavation)

A plot of water level as a function of time at node no. 473, which
is the low point of the cross-section, is presented on Figure 5.
The maximum water level above the Mancos/tailings interface is 0.53
meter (1.74 feet) and occurs after 3.5 years of simulation. Based
on the curve presented on Figure 5, water remains perched on the
Mancos for a period of 12 years. The extent of the saturated zone
as a function of time is presented on Figure 6 and 7. After a
period of 5 years, the model predicts that unsaturated flow occurs
in the Mancos beneath the low point of the cross-section.

Discussion

UNSAT2

The program predicts that some water will perch on the Mancos
shale. It is expected that with additional moisture coming from the
above grade tailings and surface-water infiltration, the depth of
perched water would be greater - although not substantially
greater. There are several rationale for not expecting a
significant rise in the water level above the Mancos even with
cover flux and above-grade tailing's moisture included in the
model:

1) Preliminary simulations of cover performance using the program
UNSAT-H suggests the influx will be extremely low even without the
presence of vegetation on the cover.

2) The below-grade cross-section used in the current simulation
represents 65 percent of the contaminated material. The remaining
35 percent of the contaminated material at this cross-section are
from vicinity properties. Based on laboratory and field tesr_•the
vicinity properties material is dry (moisture content( 12.4%/by
volume) and would not contribute a substantial volume of a 1 ional
moisture.

Based on the results presented in Figures 6 and 7, the effect 0o
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a1
N1
N1
N1

MUALEM-BASED RESTRICTION, M1-1I/N
ANALYSIS OF RETENTION DATA ONLY
MTYPEm 3 METHOD- 2

e(f L I(I rjj I

N1

NI
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At(LLfV f qmINITIAL VALUES OF THE COEFFICIENTS

NO NAME INITIAL VALUE
I WCR .1700
2 UCS .3600
3 ALPHA .0200
&
5
6
"7

N
M

EXPO
CONDS

2.3000
.5652
.5000

5.0DE-05

INDEX
1
0
1
1

0

0

OBSERVED DAT

OBS. NO.
1
2
3
4
5
6

7
a
9

10
11
12
13
14

16
17
18
19

PRESSURE HEAD
15300.000
10000.000
5000.000
2000.000
1000.000
600.00D
400.000
340.D000
300.000
2D0.DO0
150.000
100.000
80.000
&0.000
40.0DD
30.DDD
20.000
10.000
1.000

WATER CONTENT
.1624
.1721
.1899
.2179
.2432
.2644
.2830
.2909
.2971
.3179
.3323
.3474
.3516
.3540
.3549
.3551
.3551
.3551
.3551

WEIGHTING COEFFICIENT
1.0000
1.0000
1.0000
I .0000

t 1.0000

1.0000

nk. 1.00001.0000

1.0000
1.0000
1.0000
1.0000

I.DDDD

1.0000
1.0000
1.0000
1.0000

1.DD0D1.0D000

NIT
D
8

SSG
.10345
.00024

WCR
.1700
.1374

ALPHA
.0200
.0046

N
2.3000
1.4807

'•- CORRELATION MATRIX

1
1 1.0000

2 3
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