
APPENDIX B.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SOUTHERN CALIFORNIA EDISON (SCE) 
TESTS OF CDA WELLS 

 
FROM “CHINO DESALTER WELL 

FIELD INFO” SPREADSHEET RECEIVED 
FROM TOM O’NEIL 11/13/09 

 
 
 



 

 

 



C
hi

no
 I 

W
el

l I
Ye

ar
O

ct
-0

1
S

ep
-0

2
M

ar
-0

4
A

pr
-0

6
Ju

l-0
7

M
ar

-0
8

D
is

ch
ar

ge
, P

.S
.I.

60
.0

14
.5

40
.0

17
.5

18
.0

18
.3

St
at

ic
 le

ve
l, 

Ft
.

13
2.

1
14

6.
9

13
6.

2
12

3.
7

12
5.

3
12

0.
7

D
ra

w
do

w
n,

 F
t.

82
.7

12
0.

3
13

1.
4

14
3.

7
14

1.
4

13
3.

6
D

is
ch

ar
ge

 H
ea

d,
 F

t.
13

8.
6

33
.5

92
.4

40
.4

41
.6

42
.3

Pu
m

pi
ng

 le
ve

l, 
Ft

.
21

4.
8

26
7.

2
26

7.
6

26
7.

4
26

6.
7

25
4.

3
To

ta
l H

ea
d,

 F
t.

35
3.

4
30

0.
7

36
0.

0
30

7.
8

30
8.

3
29

6.
6

C
ap

ac
ity

 (S
C

E)
, G

PM
57

4.
0

41
5.

0
42

7.
0

44
3.

0
38

5.
0

40
7.

0
G

.P
.M

. p
er

 ft
. d

d
6.

9
3.

4
3.

3
3.

1
2.

7
3.

0
Ac

re
 F

t. 
in

 2
4 

hr
.

2.
5

1.
8

1.
9

2.
0

1.
7

1.
8

kW
 In

pu
t t

o 
M

ot
or

57
.1

0
49

.8
0

46
.0

0
40

.0
0

41
.2

0
40

.5
0

H
.P

. I
np

ut
 to

 M
ot

or
77

67
62

54
55

54
M

ot
or

 L
oa

d 
(%

)
97

.0
84

.6
78

.1
67

.9
70

.0
68

.8
R

.P
.M

.
17

87
17

88
17

87
16

79
17

90
17

92
kW

h 
pe

r A
cr

e 
Ft

.
54

0.
0

65
2.

0
57

2.
0

49
0.

0
54

0.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
66

.9
47

.2
64

.4
64

.2
55

.2
56

.1
To

ta
l A

nn
ua

l K
w

h
35

0,
40

0
33

2,
96

4
K

w
 In

pu
t

40
.0

41
.2



C
hi

no
 I 

W
el

l 2
Ye

ar
S

ep
-0

2
Fe

b-
04

A
pr

-0
6

Ju
n-

07
M

ar
-0

8
D

is
ch

ar
ge

, P
.S

.I.
11

.4
38

.0
15

.5
7.

9
17

.2
St

at
ic

 le
ve

l, 
Ft

.
13

1.
9

12
4.

1
12

4.
6

11
7.

4
12

7.
9

D
ra

w
do

w
n,

 F
t.

14
9.

2
12

3.
6

10
0.

5
13

7.
8

20
1.

2
D

is
ch

ar
ge

 H
ea

d,
 F

t.
26

.3
35

.8
18

.2
39

.7
Pu

m
pi

ng
 le

ve
l, 

Ft
.

28
1.

1
24

7.
7

22
5.

1
25

5.
2

32
9.

0
To

ta
l H

ea
d,

 F
t.

30
7.

4
33

5.
5

26
0.

9
27

3.
4

36
8.

8
C

ap
ac

ity
 (S

C
E)

, G
PM

20
9.

0
15

1.
0

12
6.

0
19

1.
0

22
5.

0
G

.P
.M

. p
er

 ft
. d

d
1.

4
1.

2
1.

3
1.

4
1.

1
Ac

re
 F

t. 
in

 2
4 

hr
.

0.
9

0.
7

0.
6

0.
8

0.
9

kW
 In

pu
t t

o 
M

ot
or

25
.0

0
19

.1
0

14
.4

0
17

.3
0

26
.9

0
H

.P
. I

np
ut

 to
 M

ot
or

34
26

19
23

36
M

ot
or

 L
oa

d 
(%

)
78

.9
60

.3
45

.4
54

.6
84

.9
R

.P
.M

.
16

38
16

70
15

08
15

36
17

81
kW

h 
pe

r A
cr

e 
Ft

.
65

0.
0

68
7.

0
62

1.
0

49
2.

0
64

9.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
48

.4
49

.9
43

.0
56

.8
58

.1
To

ta
l A

nn
ua

l K
w

h
12

6,
14

4
10

9,
56

0
K

w
 In

pu
t

14
.4

17
.3

To
ta

l A
nn

ua
l C

os
t

$9
,4

61
$1

0,
73

7
A

vg
 C

os
t/K

W
h

$0
.1

3
$0

.0
8

$0
.0

7
$0

.1
0

A
vg

. C
os

t/A
cr

e 
Ft

$8
2

$5
4

$4
7

$4
8

A
cr

e 
Ft

/Y
ea

r
21

0
30

4
20

3
22

3



C
hi

no
 I 

W
el

l 3
Ye

ar
Fe

b-
04

M
ay

-0
6

Ju
n-

07
M

ay
-0

8
D

is
ch

ar
ge

, P
.S

.I.
11

.0
19

.5
11

.7
19

.9
St

at
ic

 le
ve

l, 
Ft

.
88

.7
13

6.
3

15
4.

3
16

3.
9

D
ra

w
do

w
n,

 F
t.

61
.8

83
.0

57
.9

10
5.

7
D

is
ch

ar
ge

 H
ea

d,
 F

t.
25

.4
45

.0
27

.0
46

.0
Pu

m
pi

ng
 le

ve
l, 

Ft
.

15
0.

5
21

9.
3

21
2.

2
26

9.
6

To
ta

l H
ea

d,
 F

t.
17

5.
9

26
4.

3
23

9.
2

31
5.

6
C

ap
ac

ity
 (S

C
E)

, G
PM

59
9.

0
71

5.
0

48
5.

0
67

0.
0

G
.P

.M
. p

er
 ft

. d
d

9.
7

8.
6

8.
4

6.
3

Ac
re

 F
t. 

in
 2

4 
hr

.
2.

6
3.

2
2.

1
3.

0
kW

 In
pu

t t
o 

M
ot

or
30

.8
0

54
.0

0
32

.2
0

56
.0

0
H

.P
. I

np
ut

 to
 M

ot
or

41
72

43
75

M
ot

or
 L

oa
d 

(%
)

52
.3

91
.7

54
.7

95
.1

R
.P

.M
.

14
38

17
53

14
94

17
87

kW
h 

pe
r A

cr
e 

Ft
.

27
9.

0
41

0.
0

36
1.

0
45

4.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
64

.4
65

.9
67

.8
71

.1
To

ta
l A

nn
ua

l K
w

h
27

4,
55

6
28

0,
14

0
K

w
 In

pu
t

54
.0

32
.2



C
hi

no
 I 

W
el

l 4
Ye

ar
S

ep
-0

2
M

ar
-0

4
M

ay
-0

7
M

ay
-0

8
A

ug
-0

9
D

is
ch

ar
ge

, P
.S

.I.
31

.0
41

.5
14

.7
19

.6
14

.5
St

at
ic

 le
ve

l, 
Ft

.
11

6.
3

10
9.

7
10

3.
5

76
.8

79
.5

D
ra

w
do

w
n,

 F
t.

10
9.

3
93

.8
15

7.
8

21
8.

0
21

5.
1

D
is

ch
ar

ge
 H

ea
d,

 F
t.

71
.6

95
.9

34
.0

45
.0

33
.5

Pu
m

pi
ng

 le
ve

l, 
Ft

.
22

5.
6

20
3.

5
26

1.
3

29
5.

2
29

4.
6

To
ta

l H
ea

d,
 F

t.
29

7.
2

29
9.

4
29

5.
3

34
0.

5
32

8.
1

C
ap

ac
ity

 (S
C

E)
, G

PM
38

6.
0

34
1.

0
24

6.
0

23
9.

0
24

0.
0

G
.P

.M
. p

er
 ft

. d
d

3.
5

3.
6

1.
6

1.
1

1.
1

Ac
re

 F
t. 

in
 2

4 
hr

.
1.

7
1.

5
1.

1
1.

1
1.

1
kW

 In
pu

t t
o 

M
ot

or
33

.1
0

31
.5

0
24

.0
0

26
.8

0
26

.7
0

H
.P

. I
np

ut
 to

 M
ot

or
44

42
32

36
35

.8
M

ot
or

 L
oa

d 
(%

)
10

4.
4

99
.4

75
.7

84
.5

84
.2

R
.P

.M
.

17
78

17
81

16
58

17
85

17
86

kW
h 

pe
r A

cr
e 

Ft
.

46
6.

0
50

2.
0

53
0.

0
60

9.
0

60
4.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

65
.3

61
.0

57
.0

57
.2

55
.5



C
hi

no
 I 

W
el

l 5
Ye

ar
O

ct
-0

1
S

ep
-0

2
Fe

b-
04

M
ar

-0
6

M
ar

-0
7

M
ay

-0
7

Ju
l-0

7
M

ay
-0

8
Au

g-
09

D
is

ch
ar

ge
, P

.S
.I.

57
.5

42
.2

43
.0

48
.0

35
.0

54
.0

55
.5

53
.5

49
.6

St
at

ic
 le

ve
l, 

Ft
.

95
.0

10
2.

7
94

.1
77

.9
81

.0
83

.8
84

.2
87

.7
81

.6
D

ra
w

do
w

n,
 F

t.
43

.5
54

.0
48

.5
55

.9
42

.0
22

.6
49

.9
48

.7
47

.2
D

is
ch

ar
ge

 H
ea

d,
 F

t.
13

2.
8

97
.5

99
.3

11
0.

9
80

.9
12

4.
7

12
8.

2
12

3.
6

11
4.

5
Pu

m
pi

ng
 le

ve
l, 

Ft
.

13
8.

5
15

6.
7

14
2.

6
13

3.
8

12
3.

0
10

6.
4

13
4.

1
13

6.
4

12
8.

8
To

ta
l H

ea
d,

 F
t.

27
1.

3
25

4.
2

24
1.

9
24

4.
7

20
3.

9
23

1.
1

26
2.

3
26

0.
0

24
3.

3
C

ap
ac

ity
 (S

C
E)

, G
PM

12
42

.0
12

32
.0

10
42

.0
10

36
.0

62
4.

0
12

20
.0

12
25

.0
12

41
G

.P
.M

. p
er

 ft
. d

d
28

.6
22

.8
21

.5
18

.5
27

.6
24

.4
25

.2
26

.3
Ac

re
 F

t. 
in

 2
4 

hr
.

5.
5

5.
4

4.
6

4.
6

2.
8

5.
4

5.
4

5.
48

5
kW

 In
pu

t t
o 

M
ot

or
94

.1
0

95
.0

0
75

.0
0

75
.0

0
45

.5
0

91
.0

0
91

.0
0

92
H

.P
. I

np
ut

 to
 M

ot
or

12
6

12
7

10
1

10
0

61
12

2
12

2
12

3.
4

M
ot

or
 L

oa
d 

(%
)

95
.9

96
.8

76
.4

76
.4

46
.4

92
.7

92
.7

93
.8

R
.P

.M
.

17
90

17
88

16
90

16
88

14
58

17
89

17
88

17
89

kW
h 

pe
r A

cr
e 

Ft
.

41
1.

0
41

9.
0

39
1.

0
39

3.
0

39
6.

0
40

5.
0

40
3.

0
40

3
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

67
.4

62
.1

63
.3

63
.7

59
.7

66
.2

65
.9

61
.8

To
ta

l A
nn

ua
l K

w
h

80
5,

81
2

73
8,

02
4

56
7,

16
8

87
,0

24
86

,1
96

K
w

 In
pu

t
95

.0
75

.0
75

.0
45

.5
91

.0



C
hi

no
 I 

W
el

l 6
Ye

ar
S

ep
-0

2
Ja

n-
04

N
ov

-0
4

A
pr

-0
5

S
ep

-0
6

M
ay

-0
7

A
pr

-0
8

D
is

ch
ar

ge
, P

.S
.I.

39
.5

41
.0

35
.5

42
.0

55
.0

52
.5

47
.5

St
at

ic
 le

ve
l, 

Ft
.

96
.6

89
.1

89
.4

81
.1

83
.7

85
.6

86
.8

D
ra

w
do

w
n,

 F
t.

59
.1

84
.4

86
.0

87
.0

78
.7

79
.7

90
.0

D
is

ch
ar

ge
 H

ea
d,

 F
t.

91
.2

94
.7

82
.0

97
.0

12
7.

1
12

1.
3

10
9.

7
Pu

m
pi

ng
 le

ve
l, 

Ft
.

15
5.

7
17

3.
5

17
5.

4
16

8.
1

16
2.

4
16

5.
3

17
6.

8
To

ta
l H

ea
d,

 F
t.

24
6.

9
26

8.
2

25
7.

0
26

5.
1

28
9.

5
28

6.
6

28
6.

5
C

ap
ac

ity
 (S

C
E)

, G
PM

42
8.

0
31

5.
0

26
7.

0
25

1.
0

33
1.

0
29

4.
0

35
8.

0
G

.P
.M

. p
er

 ft
. d

d
7.

2
3.

7
3.

1
2.

9
4.

2
3.

7
4.

0
Ac

re
 F

t. 
in

 2
4 

hr
.

1.
9

1.
4

1.
2

1.
1

1.
5

1.
3

1.
6

kW
 In

pu
t t

o 
M

ot
or

45
.9

0
37

.2
0

36
.2

0
35

.7
0

43
.5

0
43

.2
0

43
.1

0
H

.P
. I

np
ut

 to
 M

ot
or

62
50

49
48

58
58

58
M

ot
or

 L
oa

d 
(%

)
46

.8
37

.9
36

.9
36

.4
44

.3
44

.0
43

.9
R

.P
.M

.
14

34
14

35
14

35
14

34
15

30
15

24
15

32
kW

h 
pe

r A
cr

e 
Ft

.
58

2.
0

64
1.

0
73

6.
0

77
2.

0
71

4.
0

79
8.

0
65

4.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
43

.4
42

.8
35

.8
35

.1
41

.5
36

.7
44

.8
To

ta
l A

nn
ua

l K
w

h
38

0,
86

8
32

5,
87

2
33

4,
63

2
31

2,
73

2
32

2,
00

8
K

w
 In

pu
t

45
.9

37
.2

36
.2

35
.7

43
.2



C
hi

no
 I 

W
el

l 7
Ye

ar
O

ct
-0

1
S

ep
-0

2
Ja

n-
04

N
ov

-0
4

A
pr

-0
5

M
ay

-0
7

A
pr

-0
8

D
is

ch
ar

ge
, P

.S
.I.

56
.5

37
.5

38
.0

35
.8

40
.5

53
.5

48
.5

St
at

ic
 le

ve
l, 

Ft
.

82
.6

91
.6

78
.1

86
.2

78
.5

84
.7

85
.4

D
ra

w
do

w
n,

 F
t.

97
.6

9.
4

91
.4

94
.5

10
2.

9
65

.2
94

.7
D

is
ch

ar
ge

 H
ea

d,
 F

t.
13

0.
5

86
.6

87
.8

82
.7

93
.6

12
3.

6
11

2.
0

Pu
m

pi
ng

 le
ve

l, 
Ft

.
18

0.
2

10
1.

0
16

9.
5

18
0.

7
18

1.
4

14
9.

9
18

0.
0

To
ta

l H
ea

d,
 F

t.
31

0.
7

18
7.

6
25

7.
3

26
3.

4
27

5.
0

27
3.

5
29

2.
1

C
ap

ac
ity

 (S
C

E)
, G

PM
79

0.
0

39
0.

0
31

2.
0

29
6.

0
33

0.
0

19
6.

0
22

6.
0

G
.P

.M
. p

er
 ft

. d
d

8.
1

3.
4

3.
1

3.
2

3.
0

2.
4

Ac
re

 F
t. 

in
 2

4 
hr

.
3.

5
1.

7
1.

4
1.

3
1.

5
0.

9
1.

0
kW

 In
pu

t t
o 

M
ot

or
76

.2
0

39
.9

0
36

.9
0

36
.0

0
54

.0
0

34
.3

0
41

.5
0

H
.P

. I
np

ut
 to

 M
ot

or
10

2
54

50
48

72
46

56
M

ot
or

 L
oa

d 
(%

)
77

.7
40

.7
37

.6
36

.7
55

.0
35

.0
42

.3
R

.P
.M

.
17

92
14

35
14

35
14

36
17

94
14

36
15

34
kW

h 
pe

r A
cr

e 
Ft

.
52

4.
0

55
6.

0
64

2.
0

66
1.

0
88

9.
0

95
0.

0
99

7.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
60

.7
34

.5
41

.0
40

.8
31

.6
29

.4
30

.0
To

ta
l A

nn
ua

l K
w

h
72

3,
38

4
42

3,
73

2
32

3,
24

4
33

2,
30

4
32

4,
36

0
29

7,
18

0
K

w
 In

pu
t

76
.2

39
.9

36
.9

36
.0

54
.0

34
.3



C
hi

no
 I 

W
el

l 8
Ye

ar
O

ct
-0

1
S

ep
-0

2
Fe

b-
04

M
ay

-0
6

M
ay

-0
7

Ju
l-0

7
M

ay
-0

8
D

is
ch

ar
ge

, P
.S

.I.
51

.2
35

.8
41

.0
44

.5
48

.5
46

.5
50

.5
St

at
ic

 le
ve

l, 
Ft

.
98

.5
11

5.
0

10
5.

1
86

.5
94

.2
93

.8
98

.2
D

ra
w

do
w

n,
 F

t.
42

.9
38

.5
40

.8
51

.6
25

.7
54

.1
50

.5
D

is
ch

ar
ge

 H
ea

d,
 F

t.
11

8.
3

82
.7

94
.7

10
2.

8
11

2.
0

10
7.

4
11

6.
7

Pu
m

pi
ng

 le
ve

l, 
Ft

.
14

1.
4

15
3.

5
14

5.
9

13
8.

1
11

9.
9

14
7.

9
14

8.
7

To
ta

l H
ea

d,
 F

t.
25

9.
7

23
6.

2
24

0.
6

24
0.

9
23

1.
9

25
5.

3
26

5.
4

C
ap

ac
ity

 (S
C

E)
, G

PM
10

47
.0

96
5.

0
86

1.
0

94
9.

0
55

5.
0

10
06

.0
97

5.
0

G
.P

.M
. p

er
 ft

. d
d

24
.4

25
.1

21
.1

18
.4

21
.6

18
.6

19
.3

Ac
re

 F
t. 

in
 2

4 
hr

.
4.

6
4.

3
3.

8
4.

2
2.

5
4.

4
4.

3
kW

 In
pu

t t
o 

M
ot

or
76

.4
0

68
.5

0
60

.0
0

65
.0

0
42

.7
0

74
.0

0
74

.5
0

H
.P

. I
np

ut
 to

 M
ot

or
10

3
92

81
87

57
99

10
0

M
ot

or
 L

oa
d 

(%
)

96
.8

86
.8

76
.0

82
.4

54
.1

93
.8

94
.4

R
.P

.M
.

17
80

17
35

16
63

17
22

14
98

17
88

17
87

kW
h 

pe
r A

cr
e 

Ft
.

39
6.

0
38

6.
0

37
8.

0
37

2.
0

41
8.

0
39

9.
0

41
5.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

67
.0

62
.7

65
.0

66
.2

56
.8

65
.4

65
.4

To
ta

l A
nn

ua
l K

w
h

19
0,

38
0

10
6,

78
8

12
1,

59
6

K
w

 In
pu

t
65

.0
42

.7
74

.0



C
hi

no
 I 

W
el

l 9
Ye

ar
Se

p-
02

Ja
n-

04
Ap

r-
06

M
ay

-0
7

Ju
l-0

7
Ap

r-
08

D
is

ch
ar

ge
, P

.S
.I.

39
.0

35
.0

38
.5

45
.5

43
.0

46
.5

St
at

ic
 le

ve
l, 

Ft
.

11
8.

0
11

2.
2

94
.5

10
1.

6
10

3.
3

10
5.

9
D

ra
w

do
w

n,
 F

t.
28

.7
12

.0
8.

1
13

.8
24

.8
27

.5
D

is
ch

ar
ge

 H
ea

d,
 F

t.
90

.1
80

.9
88

.9
10

5.
1

99
.3

10
7.

4
Pu

m
pi

ng
 le

ve
l, 

Ft
.

14
6.

7
12

4.
2

10
2.

6
11

5.
4

12
8.

1
13

3.
4

To
ta

l H
ea

d,
 F

t.
23

6.
8

20
5.

1
19

1.
5

22
0.

5
22

7.
4

24
0.

8
C

ap
ac

ity
 (S

C
E)

, G
PM

12
21

.0
63

1.
0

39
6.

0
64

1.
0

10
85

.0
11

49
.0

G
.P

.M
. p

er
 ft

. d
d

42
.5

52
.6

48
.9

46
.4

43
.8

41
.8

Ac
re

 F
t. 

in
 2

4 
hr

.
5.

4
2.

8
1.

8
2.

8
4.

8
5.

1
kW

 In
pu

t t
o 

M
ot

or
84

.2
0

38
.6

0
28

.0
0

42
.3

0
67

.0
0

78
.0

0
H

.P
. I

np
ut

 to
 M

ot
or

11
3

52
38

57
90

10
5

M
ot

or
 L

oa
d 

(%
)

10
6.

7
48

.9
35

.5
53

.6
84

.9
98

.8
R

.P
.M

.
17

82
14

74
13

87
15

20
17

05
17

81
kW

h 
pe

r A
cr

e 
Ft

.
37

5.
0

33
2.

0
38

4.
0

35
8.

0
33

6.
0

36
9.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

64
.7

63
.1

51
.0

62
.9

69
.3

66
.8

To
ta

l A
nn

ua
l K

w
h

24
5,

28
0

15
9,

44
4

14
9,

50
8

Kw
 In

pu
t

28
.0

42
.3

67
.0



C
hi

no
 I 

W
el

l 1
0

Ye
ar

Ja
n-

04
A

pr
-0

5
M

ar
-0

6
M

ay
-0

7
Ju

l-0
7

A
pr

-0
8

D
is

ch
ar

ge
, P

.S
.I.

34
.0

49
.5

42
.0

44
.0

44
.0

49
.5

St
at

ic
 le

ve
l, 

Ft
.

10
9.

7
97

.5
96

.5
10

3.
9

10
4.

2
10

6.
2

D
ra

w
do

w
n,

 F
t.

14
.5

22
.6

24
.6

12
.2

22
.7

23
.0

D
is

ch
ar

ge
 H

ea
d,

 F
t.

78
.5

11
4.

3
97

.0
10

1.
6

10
1.

6
11

4.
2

Pu
m

pi
ng

 le
ve

l, 
Ft

.
12

4.
2

12
0.

1
12

1.
1

11
6.

1
12

6.
9

12
9.

2
To

ta
l H

ea
d,

 F
t.

20
2.

7
23

4.
4

21
8.

1
21

7.
7

22
8.

5
24

3.
5

C
ap

ac
ity

 (S
C

E)
, G

PM
80

7.
0

11
28

.0
11

81
.0

62
0.

0
11

01
.0

11
97

.0
G

.P
.M

. p
er

 ft
. d

d
55

.7
49

.9
48

.0
50

.8
48

.5
52

.0
Ac

re
 F

t. 
in

 2
4 

hr
.

3.
6

5.
0

5.
2

2.
7

4.
9

5.
3

kW
 In

pu
t t

o 
M

ot
or

46
.8

0
78

.0
0

78
.5

0
44

.6
0

76
.0

0
79

.0
0

H
.P

. I
np

ut
 to

 M
ot

or
63

10
5

10
5

60
10

2
10

6
M

ot
or

 L
oa

d 
(%

)
59

.3
98

.8
99

.5
56

.5
96

.3
10

0.
1

R
.P

.M
.

15
30

17
87

17
86

15
28

17
64

17
87

kW
h 

pe
r A

cr
e 

Ft
.

31
5.

0
37

6.
0

36
1.

0
39

1.
0

37
5.

0
35

8.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
65

.8
63

.8
61

.8
57

.0
62

.3
69

.5
To

ta
l A

nn
ua

l K
w

h
38

9,
05

2
44

2,
56

0
38

7,
48

0
50

3,
26

8
K

w
 In

pu
t

78
.0

78
.5

44
.6

76
.0



C
hi

no
 I 

W
el

l 1
1

Ye
ar

O
ct

-0
1

S
ep

-0
2

Fe
b-

04
M

ay
-0

7
Ju

l-0
7

A
ug

-0
8

D
is

ch
ar

ge
, P

.S
.I.

49
.5

36
.0

40
.0

40
.5

44
.0

47
.5

St
at

ic
 le

ve
l, 

Ft
.

92
.4

98
.2

94
.2

98
.4

98
.5

10
1.

6
D

ra
w

do
w

n,
 F

t.
35

.3
53

.4
69

.5
36

.0
73

.5
81

.2
D

is
ch

ar
ge

 H
ea

d,
 F

t.
11

4.
3

83
.2

92
.4

93
.6

10
1.

6
10

9.
7

Pu
m

pi
ng

 le
ve

l, 
Ft

.
12

7.
7

15
1.

6
16

3.
7

13
4.

4
17

2.
0

18
2.

8
To

ta
l H

ea
d,

 F
t.

24
2.

0
23

4.
8

25
6.

1
22

8.
0

27
3.

6
29

2.
5

C
ap

ac
ity

 (S
C

E)
, G

PM
12

10
.0

11
23

.0
10

78
.0

52
9.

0
97

0.
0

81
8.

0
G

.P
.M

. p
er

 ft
. d

d
34

.3
21

.0
15

.5
14

.7
13

.2
10

.1
Ac

re
 F

t. 
in

 2
4 

hr
.

5.
3

5.
0

4.
8

2.
3

4.
3

3.
6

kW
 In

pu
t t

o 
M

ot
or

83
.3

0
84

.6
0

79
.5

0
42

.7
0

79
.0

0
72

.0
0

H
.P

. I
np

ut
 to

 M
ot

or
11

2
11

3
10

7
57

10
6

97
M

ot
or

 L
oa

d 
(%

)
84

.9
86

.2
81

.0
43

.5
80

.5
73

.4
R

.P
.M

.
17

90
17

89
17

90
15

24
17

90
17

92
kW

h 
pe

r A
cr

e 
Ft

.
37

4.
0

40
9.

0
40

1.
0

43
8.

0
44

2.
0

47
8.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

66
.2

58
.7

65
.4

53
.2

63
.3

62
.6

To
ta

l A
nn

ua
l K

w
h

36
8,

16
0

58
4,

86
8

K
w

 In
pu

t
42

.7
79

.0



C
hi

no
 I 

W
el

l 1
3

Ye
ar

M
ay

-0
6

Ju
n-

07
Ju

l-0
7

S
ep

-0
7

A
ug

-0
8

D
is

ch
ar

ge
, P

.S
.I.

55
.5

57
.0

54
.5

12
0.

0
59

.5
St

at
ic

 le
ve

l, 
Ft

.
76

.5
84

.9
83

.0
83

.0
86

.7
D

ra
w

do
w

n,
 F

t.
71

.0
65

.6
93

.2
79

.7
78

.5
D

is
ch

ar
ge

 H
ea

d,
 F

t.
12

8.
2

13
1.

7
12

5.
9

27
7.

2
13

7.
4

Pu
m

pi
ng

 le
ve

l, 
Ft

.
14

7.
5

15
0.

5
17

6.
2

16
3.

0
16

5.
2

To
ta

l H
ea

d,
 F

t.
27

5.
7

28
2.

2
30

2.
1

44
0.

2
30

2.
6

C
ap

ac
ity

 (S
C

E)
, G

PM
15

03
.0

10
50

.0
15

59
.0

12
25

.0
16

94
.0

G
.P

.M
. p

er
 ft

. d
d

21
.2

16
.0

16
.7

15
.4

21
.6

Ac
re

 F
t. 

in
 2

4 
hr

.
6.

6
4.

6
6.

9
5.

4
7.

5
kW

 In
pu

t t
o 

M
ot

or
14

8.
00

11
3.

00
16

6.
00

18
6.

40
15

4.
00

H
.P

. I
np

ut
 to

 M
ot

or
19

9
15

2
22

3
25

0
20

7
M

ot
or

 L
oa

d 
(%

)
69

.5
53

.0
77

.9
91

.9
60

.6
R

.P
.M

.
kW

h 
pe

r A
cr

e 
Ft

.
53

5.
0

58
4.

0
57

8.
0

82
6.

3
49

4.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
52

.7
49

.4
53

.4
54

.5
62

.7
To

ta
l A

nn
ua

l K
w

h
89

5,
20

0
98

3,
10

0
1,

18
0,

00
8

K
w

 In
pu

t
14

8.
0

11
3.

0
16

6.
0



C
hi

no
 I 

W
el

l 1
4

Ye
ar

M
ay

-0
6

Ju
n-

07
Ju

l-0
7

M
ay

-0
8

D
is

ch
ar

ge
, P

.S
.I.

58
.0

63
.5

50
.0

54
.0

St
at

ic
 le

ve
l, 

Ft
.

78
.0

85
.4

85
.9

92
.6

D
ra

w
do

w
n,

 F
t.

17
.3

14
.1

28
.8

37
.1

D
is

ch
ar

ge
 H

ea
d,

 F
t.

13
4.

0
14

6.
7

11
5.

5
12

4.
7

Pu
m

pi
ng

 le
ve

l, 
Ft

.
95

.6
99

.5
11

4.
7

12
3.

9
To

ta
l H

ea
d,

 F
t.

22
9.

6
24

6.
2

23
0.

2
24

8.
6

C
ap

ac
ity

 (S
C

E)
, G

PM
18

60
.0

13
61

.0
26

89
.0

25
22

.0
G

.P
.M

. p
er

 ft
. d

d
10

7.
5

96
.5

93
.4

68
.0

Ac
re

 F
t. 

in
 2

4 
hr

.
8.

2
6.

0
11

.9
11

.5
kW

 In
pu

t t
o 

M
ot

or
14

3.
00

11
4.

00
19

7.
00

19
6.

50
H

.P
. I

np
ut

 to
 M

ot
or

19
1

15
3

26
4

26
4

M
ot

or
 L

oa
d 

(%
)

67
.1

53
.5

92
.5

92
.2

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

41
8.

0
45

5.
0

39
8.

0
42

3.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
56

.2
55

.3
59

.2
60

.1
To

ta
l A

nn
ua

l K
w

h
96

6,
04

8
99

1,
80

0
1,

21
5,

26
4

K
w

 In
pu

t
14

3.
0

11
4.

0
19

7.
0



C
hi

no
 I 

W
el

l 1
5

Ye
ar

M
ay

-0
6

Ju
n-

07
Ju

l-0
7

M
ay

-0
8

D
is

ch
ar

ge
, P

.S
.I.

51
.0

49
.0

61
.5

52
.5

St
at

ic
 le

ve
l, 

Ft
.

82
.5

89
.7

89
.9

92
.6

D
ra

w
do

w
n,

 F
t.

7.
6

7.
7

16
.4

18
.7

D
is

ch
ar

ge
 H

ea
d,

 F
t.

11
7.

8
11

3.
2

14
2.

1
12

1.
3

Pu
m

pi
ng

 le
ve

l, 
Ft

.
90

.1
97

.4
10

6.
3

11
1.

3
To

ta
l H

ea
d,

 F
t.

20
7.

9
21

0.
6

24
8.

4
23

2.
6

C
ap

ac
ity

 (S
C

E)
, G

PM
13

53
.0

11
67

.0
23

31
.0

24
68

.0
G

.P
.M

. p
er

 ft
. d

d
17

8.
0

15
1.

6
14

2.
1

13
2.

0
Ac

re
 F

t. 
in

 2
4 

hr
.

6.
0

5.
2

10
.3

10
.9

kW
 In

pu
t t

o 
M

ot
or

91
.0

0
83

.0
0

17
4.

00
17

4.
50

H
.P

. I
np

ut
 to

 M
ot

or
12

2
11

1
23

3
23

4
M

ot
or

 L
oa

d 
(%

)
42

.7
39

.0
81

.7
81

.9
R

.P
.M

.
kW

h 
pe

r A
cr

e 
Ft

.
36

5.
0

38
6.

0
40

5.
0

38
4.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

58
.2

55
.8

62
.7

61
.9

To
ta

l A
nn

ua
l K

w
h

13
4,

88
0

62
2,

35
6

62
9,

46
0

K
w

 In
pu

t
91

.0
83

.0
17

4.
0



C
hi

no
 II

 W
el

l 1
Ye

ar
Ja

n-
07

S
ep

-0
7

M
ar

-0
8

A
ug

-0
9

D
is

ch
ar

ge
, P

.S
.I.

90
.0

10
0.

5
10

3.
5

10
9.

2
St

at
ic

 le
ve

l, 
Ft

.
12

2.
6

12
6.

4
12

7.
1

13
2.

6
D

ra
w

do
w

n,
 F

t.
18

.0
19

.3
20

.4
18

.0
D

is
ch

ar
ge

 H
ea

d,
 F

t.
20

7.
9

23
2.

2
23

9.
1

25
2.

3
Pu

m
pi

ng
 le

ve
l, 

Ft
.

14
0.

6
14

5.
7

14
7.

5
15

0.
6

To
ta

l H
ea

d,
 F

t.
34

8.
5

37
7.

9
38

6.
6

40
2.

9
C

ap
ac

ity
 (S

C
E)

, G
PM

22
83

.0
21

98
.0

21
56

.0
20

62
.0

G
.P

.M
. p

er
 ft

. d
d

12
6.

0
11

3.
9

10
5.

7
11

4.
6

Ac
re

 F
t. 

in
 2

4 
hr

.
10

.1
9.

7
9.

5
9.

1
kW

 In
pu

t t
o 

M
ot

or
22

6.
70

23
0.

10
23

0.
30

23
0.

70
H

.P
. I

np
ut

 to
 M

ot
or

30
4

30
9

30
9

30
9

M
ot

or
 L

oa
d 

(%
)

88
.7

90
.0

90
.1

90
.2

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

53
9.

0
56

9.
0

58
0.

0
60

8.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
66

.1
68

.0
68

.2
67

.8



C
hi

no
 II

 W
el

l 2
Ye

ar
Ja

n-
07

A
ug

-0
7

M
ar

-0
8

Ju
n-

09
D

is
ch

ar
ge

, P
.S

.I.
83

.0
95

.0
92

.5
98

.0
St

at
ic

 le
ve

l, 
Ft

.
12

6.
1

12
9.

7
12

9.
7

13
3.

8
D

ra
w

do
w

n,
 F

t.
16

.0
15

.0
17

.7
20

.6
D

is
ch

ar
ge

 H
ea

d,
 F

t.
19

1.
7

21
9.

5
21

3.
7

22
6.

4
Pu

m
pi

ng
 le

ve
l, 

Ft
.

14
2.

1
14

5.
0

14
7.

4
15

4.
4

To
ta

l H
ea

d,
 F

t.
33

3.
8

36
4.

9
36

1.
1

38
0.

8
C

ap
ac

ity
 (S

C
E)

, G
PM

20
71

.0
19

95
.0

20
29

.0
19

02
.0

G
.P

.M
. p

er
 ft

. d
d

12
9.

4
12

7.
1

11
4.

6
92

.3
Ac

re
 F

t. 
in

 2
4 

hr
.

9.
2

8.
8

9.
0

8.
4

kW
 In

pu
t t

o 
M

ot
or

20
4.

00
20

3.
30

20
2.

00
20

2.
50

H
.P

. I
np

ut
 to

 M
ot

or
27

4
27

3
27

1
27

2
M

ot
or

 L
oa

d 
(%

)
79

.8
79

.5
79

.0
79

.2
R

.P
.M

.
kW

h 
pe

r A
cr

e 
Ft

.
53

5.
0

55
3.

0
54

1.
0

57
8.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

63
.8

67
.4

68
.3

67
.4



C
hi

no
 II

 W
el

l 3
Ye

ar
Ja

n-
07

A
ug

-0
7

M
ar

-0
8

A
ug

-0
9

D
is

ch
ar

ge
, P

.S
.I.

81
.0

93
.5

10
1.

0
98

.7
St

at
ic

 le
ve

l, 
Ft

.
12

7.
9

13
2.

3
13

1.
6

13
9.

8
D

ra
w

do
w

n,
 F

t.
17

.2
17

.4
18

.2
16

.8
D

is
ch

ar
ge

 H
ea

d,
 F

t.
18

7.
1

21
6.

0
23

3.
3

22
5.

9
Pu

m
pi

ng
 le

ve
l, 

Ft
.

14
5.

1
14

9.
7

14
9.

8
15

6.
6

To
ta

l H
ea

d,
 F

t.
33

2.
2

36
5.

7
38

3.
1

38
2.

5
C

ap
ac

ity
 (S

C
E)

, G
PM

22
40

.0
20

71
.0

19
87

.0
20

21
.0

G
.P

.M
. p

er
 ft

. d
d

13
0.

2
11

9.
0

10
9.

2
12

0.
3

Ac
re

 F
t. 

in
 2

4 
hr

.
9.

9
9.

2
8.

8
8.

9
kW

 In
pu

t t
o 

M
ot

or
20

6.
00

20
8.

00
20

8.
00

21
5.

00
H

.P
. I

np
ut

 to
 M

ot
or

27
6

27
9

27
9

28
8

M
ot

or
 L

oa
d 

(%
)

80
.6

81
.4

81
.4

84
.1

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

49
9.

0
54

5.
0

56
9.

0
57

8.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
68

.0
68

.6
68

.9
67

.7



C
hi

no
 II

 W
el

l 4
Ye

ar
Ja

n-
07

A
ug

-0
7

N
ov

-0
8

D
is

ch
ar

ge
, P

.S
.I.

77
.0

89
.5

98
.5

St
at

ic
 le

ve
l, 

Ft
.

13
1.

5
13

6.
4

14
3.

3
D

ra
w

do
w

n,
 F

t.
15

.1
15

.0
13

.3
D

is
ch

ar
ge

 H
ea

d,
 F

t.
17

7.
9

20
6.

7
22

7.
5

Pu
m

pi
ng

 le
ve

l, 
Ft

.
14

6.
6

15
1.

4
15

6.
6

To
ta

l H
ea

d,
 F

t.
32

4.
5

35
8.

1
38

4.
1

C
ap

ac
ity

 (S
C

E)
, G

PM
23

25
.0

21
05

.0
19

63
.0

G
.P

.M
. p

er
 ft

. d
d

15
4.

0
14

0.
3

14
7.

6
Ac

re
 F

t. 
in

 2
4 

hr
.

10
.3

9.
3

8.
7

kW
 In

pu
t t

o 
M

ot
or

21
1.

70
21

4.
40

22
0.

00
H

.P
. I

np
ut

 to
 M

ot
or

28
4

28
8

29
5

M
ot

or
 L

oa
d 

(%
)

82
.8

83
.9

86
.5

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

49
4.

0
55

3.
0

60
9.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

67
.1

66
.2

64
.5

VF
D

 %
71

.0
10

0.
0

10
0.

0



C
hi

no
 II

 W
el

l 6
Ye

ar
A

ug
-0

7
M

ar
-0

8
Ju

n-
09

D
is

ch
ar

ge
, P

.S
.I.

79
.0

97
.0

99
.5

St
at

ic
 le

ve
l, 

Ft
.

14
3.

4
14

0.
4

15
8.

7
D

ra
w

do
w

n,
 F

t.
19

.0
18

.0
21

.2
D

is
ch

ar
ge

 H
ea

d,
 F

t.
18

2.
5

22
4.

1
22

9.
8

Pu
m

pi
ng

 le
ve

l, 
Ft

.
16

2.
4

15
8.

4
17

9.
9

To
ta

l H
ea

d,
 F

t.
34

4.
9

38
2.

5
40

9.
7

C
ap

ac
ity

 (S
C

E)
, G

PM
21

87
.0

20
71

.0
19

23
.0

G
.P

.M
. p

er
 ft

. d
d

11
5.

1
11

5.
1

90
.7

Ac
re

 F
t. 

in
 2

4 
hr

.
9.

7
9.

2
8.

5
kW

 In
pu

t t
o 

M
ot

or
22

7.
00

23
1.

00
32

3.
00

H
.P

. I
np

ut
 to

 M
ot

or
30

4
31

0
31

1
M

ot
or

 L
oa

d 
(%

)
88

.8
90

.3
90

.7
R

.P
.M

.
kW

h 
pe

r A
cr

e 
Ft

.
56

4.
0

60
6.

0
65

5.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
62

.6
64

.6
63

.9



C
hi

no
 II

 W
el

l 7
Ye

ar
A

ug
-0

7
Fe

b-
08

Ju
n-

09
D

is
ch

ar
ge

, P
.S

.I.
79

.5
91

.5
99

.0
St

at
ic

 le
ve

l, 
Ft

.
12

2.
8

12
5.

4
14

2.
4

D
ra

w
do

w
n,

 F
t.

19
.6

18
.3

23
.5

D
is

ch
ar

ge
 H

ea
d,

 F
t.

18
3.

6
21

1.
4

22
8.

7
Pu

m
pi

ng
 le

ve
l, 

Ft
.

14
2.

4
14

3.
7

16
5.

9
To

ta
l H

ea
d,

 F
t.

32
6.

0
35

5.
1

39
4.

6
C

ap
ac

ity
 (S

C
E)

, G
PM

16
01

.0
15

18
.0

14
19

.0
G

.P
.M

. p
er

 ft
. d

d
81

.7
83

.0
60

.4
Ac

re
 F

t. 
in

 2
4 

hr
.

7.
1

6.
7

6.
2

kW
 In

pu
t t

o 
M

ot
or

15
8.

50
15

6.
00

15
6.

50
H

.P
. I

np
ut

 to
 M

ot
or

21
3

20
9

21
0

M
ot

or
 L

oa
d 

(%
)

74
.4

73
.2

73
.5

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

53
8.

0
55

8.
0

59
9.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

62
.0

65
.1

67
.4



C
hi

no
 II

 W
el

l 8
Ye

ar
M

ar
-0

8
D

is
ch

ar
ge

, P
.S

.I.
91

.5
St

at
ic

 le
ve

l, 
Ft

.
12

8.
7

D
ra

w
do

w
n,

 F
t.

18
.8

D
is

ch
ar

ge
 H

ea
d,

 F
t.

21
1.

4
Pu

m
pi

ng
 le

ve
l, 

Ft
.

14
7.

5
To

ta
l H

ea
d,

 F
t.

35
8.

9
C

ap
ac

ity
 (S

C
E)

, G
PM

15
18

.0
G

.P
.M

. p
er

 ft
. d

d
80

.7
Ac

re
 F

t. 
in

 2
4 

hr
.

6.
7

kW
 In

pu
t t

o 
M

ot
or

15
1.

60
H

.P
. I

np
ut

 to
 M

ot
or

20
3

M
ot

or
 L

oa
d 

(%
)

89
.5

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

54
2.

0
O

ve
ra

ll 
Ef

fic
ie

nc
y 

(%
)

67
.7



C
hi

no
 II

 W
el

l 9
a

Ye
ar

A
ug

-0
7

M
ar

-0
8

D
is

ch
ar

ge
, P

.S
.I.

74
.0

10
3.

0
St

at
ic

 le
ve

l, 
Ft

.
14

5.
4

15
3.

1
D

ra
w

do
w

n,
 F

t.
26

.2
20

.8
D

is
ch

ar
ge

 H
ea

d,
 F

t.
17

0.
9

23
7.

9
Pu

m
pi

ng
 le

ve
l, 

Ft
.

17
1.

6
17

3.
9

To
ta

l H
ea

d,
 F

t.
34

2.
5

41
1.

8
C

ap
ac

ity
 (S

C
E)

, G
PM

20
80

.0
17

75
.0

G
.P

.M
. p

er
 ft

. d
d

79
.4

85
.3

Ac
re

 F
t. 

in
 2

4 
hr

.
9.

2
7.

8
kW

 In
pu

t t
o 

M
ot

or
20

8.
50

21
0.

70
H

.P
. I

np
ut

 to
 M

ot
or

28
0

28
3

M
ot

or
 L

oa
d 

(%
)

81
.5

82
.4

R
.P

.M
.

kW
h 

pe
r A

cr
e 

Ft
.

54
4.

0
64

5.
0

O
ve

ra
ll 

Ef
fic

ie
nc

y 
(%

)
64

.3
65

.3



APPENDIX B.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[NOT USED] 



 

 

 



APPENDIX B.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[NOT USED] 



 

 

 



APPENDIX B.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHINO II RAW WATER SYSTEM 
HYDRAULIC CLACULATIONS 

 



 

 

 



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

H
Y

D
R

A
U

L
IC

 A
N

A
L

Y
S

IS
 P

A
R

A
M

E
T

E
R

S
W

el
l

M
ax

im
um

W
el

l P
ro

du
ct

io
n

F
lo

w
P

er
ce

nt
 o

f 
C

ap
ac

ity
(m

gd
)

(g
pm

)
C

ap
ac

ity
(g

pm
)

W
el

l I
-1

3 
F

lo
w

 =
2.

59
 <

=
1,

80
0

90
%

2,
00

0
W

el
l I

-1
4 

F
lo

w
 =

2.
59

 <
=

1,
80

0
82

%
2,

20
0

W
el

l I
-1

5 
F

lo
w

 =
2.

59
 <

=
1,

80
0

90
%

2,
00

0
W

el
l I

I-
12

 F
lo

w
 =

0.
00

 <
=

0
0%

2,
00

0
W

el
l I

I-
11

 F
lo

w
 =

0.
00

 <
=

0
0%

2,
00

0
W

el
l I

I-
10

 F
lo

w
 =

0.
00

 <
=

0
0%

2,
00

0
W

el
l I

I-
1 

F
lo

w
 =

2.
59

 <
=

1,
80

0
90

%
2,

00
0

W
el

l I
I-

2 
F

lo
w

 =
2.

59
 <

=
1,

80
0

90
%

2,
00

0
W

el
l I

I-
3 

F
lo

w
 =

2.
59

 <
=

1,
80

0
90

%
2,

00
0

W
el

l I
I-

4 
F

lo
w

 =
2.

59
 <

=
1,

80
0

90
%

2,
00

0
W

el
l I

I-
6 

F
lo

w
 =

2.
59

 <
=

1,
80

0
90

%
2,

00
0

W
el

l I
I-

7 
F

lo
w

 =
1.

77
 <

=
1,

23
0

82
%

1,
50

0
W

el
l I

I-
8 

F
lo

w
 =

0.
00

 <
=

0
0%

1,
50

0
W

el
l I

I-
9A

 F
lo

w
 =

0.
00

 <
=

0
0%

2,
00

0

C
hi

no
 II

 R
aw

 W
at

er
 F

lo
w

 =
22

.5
2

m
gd

  =
34

.8
4

cf
s

R
eq

ui
re

d 
E

G
L 

at
 C

hi
no

 II
 =

88
5

R
aw

 W
at

er
 U

ps
tr

ea
m

 o
f P

ro
ce

ss
es

 (
pe

r 
C

hi
no

 II
 d

ra
w

in
gs

, S
he

et
 G

-5
)

88
5.

00
88

5.
00

W
el

l I
I-

1 
G

ro
un

d 
E

le
va

tio
n 

=
68

2

G
ro

un
dw

at
er

 D
ep

th
 (

B
el

ow
 G

S
) 

=
16

0
ft

D
yn

am
ic

 C
on

di
tio

ns
 (

pu
m

pi
ng

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
=

52
2

E
G

L 
at

 S
ub

m
er

si
bl

e 
P

um
p 

=
96

5
ft

S
ta

tic
 L

ift
 =

36
3

ft

P
ip

el
in

e 
H

ea
dl

os
s 

=
80

ft

W
el

l T
D

H
 =

44
3

ft

E
G

L 
at

 B
el

le
gr

av
e/

H
av

en
 =

95
0

ft

M
R

M

7/
24

/2
00

9

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
1 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 3
6"

 P
IP

E
 F

R
O

M
 C

H
IN

O
 II

 (
S

ta
 0

+0
0)

 T
O

 B
E

L
L

E
G

R
A

V
E

/D
R

Y
 C

K
 C

H
A

N
N

E
L

 (
S

ta
 5

6+
56

)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
22

.5
m

gd
  =

34
.8

cf
s

P
ip

e 
D

ia
m

et
er

, D
35

.2
4

in
ch

36
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
38

.3
; W

al
l T

hi
ck

ne
ss

=
1.

53
2

P
ip

e 
Le

ng
th

, L
56

56
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

E
qu

iv
al

en
t t

o 
C

=
12

5-
13

0 
de

pe
nd

in
g 

on
 p

ip
e 

di
am

et
er

P
ip

e 
ve

lo
ci

ty
, v

5.
15

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
15

10
75

7
F

ric
tio

n 
fa

ct
or

, f
0.

01
58

0.
01

58

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

12
.5

1
ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

22
.5

m
gd

  =
34

.8
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

3
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
22

.5
2

34
.8

4
0.

50
35

.2
4

--
--

5.
15

--
--

0.
41

0.
62

2
90

 º
 E

lb
ow

 -
 L

on
g 

R
ad

. F
l.

22
.5

2
34

.8
4

0.
23

35
.2

4
--

--
5.

15
--

--
0.

41
0.

19
1

In
cr

ea
se

r
22

.5
2

34
.8

4
0.

25
29

.4
4

35
.2

4
7.

37
5.

15
0.

43
0.

11
S

um
 =

 
0.

91
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
13

.4
2

ft

C
on

di
tio

n 
U

ps
tr

ea
m

 o
f 3

0"
 x

 3
6"

 In
cr

ea
se

r
89

7.
58

89
8.

42

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
2 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 3
0"

 P
IP

E
 F

R
O

M
 B

E
L

L
E

G
R

A
V

E
/D

R
Y

 C
K

 C
H

A
N

N
E

L
 (

S
ta

 5
6+

56
) 

T
O

 W
E

L
L

 II
-9

A
 T

E
E

 (
S

ta
 8

2+
47

)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
22

.5
m

gd
  =

34
.8

cf
s

P
ip

e 
D

ia
m

et
er

, D
29

.4
4

in
ch

30
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
32

; W
al

l T
hi

ck
ne

ss
=

1.
28

0
P

ip
e 

Le
ng

th
, L

25
91

ft
A

bs
ol

ut
e 

R
ou

gh
ne

ss
, ε

0.
00

10
0

ft
E

qu
iv

al
en

t t
o 

C
=

12
5-

13
0 

de
pe

nd
in

g 
on

 p
ip

e 
di

am
et

er
P

ip
e 

ve
lo

ci
ty

, v
7.

37
fp

s
K

in
em

at
ic

 V
is

co
si

ty
1.

00
0E

-0
5

ft2 /s
ec

R
ey

no
ld

's
 N

um
be

r,
 R

18
08

18
7

F
ric

tio
n 

fa
ct

or
, f

0.
01

63
0.

01
63

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

14
.5

1
ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

22
.5

m
gd

  =
34

.8
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

2
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
22

.5
2

34
.8

4
0.

50
29

.4
4

--
--

7.
37

--
--

0.
84

0.
84

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
22

.5
2

34
.8

4
0.

60
29

.4
4

--
--

7.
37

--
--

0.
84

0.
51

S
um

 =
 

1.
35

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

15
.8

6
ft

C
on

di
tio

n 
U

ps
tr

ea
m

 o
f W

el
l I

I-
9A

 T
ee

91
3.

45
91

4.
29

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
3 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 3
0"

 P
IP

E
 F

R
O

M
 W

E
L

L
 II

-9
A

 T
E

E
 (

S
ta

 8
2+

47
) 

to
 W

E
L

L
 II

-6
, 7

, 8
 T

E
E

 (
S

ta
 9

1+
98

)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

D
ow

ns
tr

ea
m

 F
lo

w
22

.5
m

gd
  =

34
.8

cf
s

W
el

l F
lo

w
 th

ru
 T

ee
0.

0
m

gd
  =

0.
0

cf
s

W
el

l I
I-

9A
F

lo
w

22
.5

m
gd

  =
34

.8
cf

s

P
ip

e 
D

ia
m

et
er

, D
29

.4
4

in
ch

30
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
32

; W
al

l T
hi

ck
ne

ss
=

1.
28

0
P

ip
e 

Le
ng

th
, L

95
1

ft
A

bs
ol

ut
e 

R
ou

gh
ne

ss
, ε

0.
00

10
0

ft
E

qu
iv

al
en

t t
o 

C
=

12
5-

13
0 

de
pe

nd
in

g 
on

 p
ip

e 
di

am
et

er
P

ip
e 

ve
lo

ci
ty

, v
7.

37
fp

s
K

in
em

at
ic

 V
is

co
si

ty
1.

00
0E

-0
5

ft2 /s
ec

R
ey

no
ld

's
 N

um
be

r,
 R

18
08

18
7

F
ric

tio
n 

fa
ct

or
, f

0.
01

63
0.

01
63

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

5.
33

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

22
.5

m
gd

  =
34

.8
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
22

.5
2

34
.8

4
0.

60
29

.4
4

--
--

7.
37

--
--

0.
84

0.
51

S
um

 =
 

0.
50

61
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
5.

83
ft

C
on

di
tio

n 
U

ps
tr

ea
m

 o
f W

in
ev

ill
e 

A
ve

 (
W

el
l I

I-
6,

 7
, 8

) 
T

ee
91

9.
28

92
0.

12

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
4 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 3
0"

 P
IP

E
 F

R
O

M
 W

E
L

L
 II

-6
, 7

, 8
 T

E
E

 (
S

ta
 9

1+
98

) 
T

O
 W

E
L

L
 II

-4
 T

E
E

 (
S

ta
 1

50
+5

5)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

D
ow

ns
tr

ea
m

 F
lo

w
22

.5
m

gd
  =

34
.8

cf
s

W
el

l F
lo

w
 th

ru
 T

ee
4.

4
m

gd
  =

6.
8

cf
s

S
um

 o
f W

el
ls

 II
-6

, 7
, 8

F
lo

w
18

.2
m

gd
  =

28
.1

cf
s

P
ip

e 
D

ia
m

et
er

, D
29

.4
4

in
ch

30
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
32

; W
al

l T
hi

ck
ne

ss
=

1.
28

0
P

ip
e 

Le
ng

th
, L

58
57

ft
A

bs
ol

ut
e 

R
ou

gh
ne

ss
, ε

0.
00

10
0

ft
E

qu
iv

al
en

t t
o 

C
=

12
5-

13
0 

de
pe

nd
in

g 
on

 p
ip

e 
di

am
et

er
P

ip
e 

ve
lo

ci
ty

, v
5.

94
fp

s
K

in
em

at
ic

 V
is

co
si

ty
1.

00
0E

-0
5

ft2 /s
ec

R
ey

no
ld

's
 N

um
be

r,
 R

14
57

65
6

F
ric

tio
n 

fa
ct

or
, f

0.
01

64
0.

01
64

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

21
.4

2
ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

18
.2

m
gd

  =
28

.1
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
18

.1
6

28
.0

9
0.

50
29

.4
4

--
--

5.
94

--
--

0.
55

0.
27

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
18

.1
6

28
.0

9
0.

60
29

.4
4

--
--

5.
94

--
--

0.
55

0.
33

S
um

 =
 

0.
60

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

22
.0

3
ft

C
on

di
tio

n 
U

ps
tr

ea
m

 o
f W

el
l I

I-
4 

T
ee

94
1.

60
94

2.
15

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
5 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 2
4"

 P
IP

E
 F

R
O

M
 W

E
L

L
 II

-4
 T

E
E

 (
S

ta
 1

50
+5

5)
 T

O
 W

E
L

L
 II

-3
 T

E
E

 (
S

ta
 1

65
+2

1)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

D
ow

ns
tr

ea
m

 F
lo

w
18

.2
m

gd
  =

28
.1

cf
s

W
el

l F
lo

w
 th

ru
 T

ee
2.

6
m

gd
  =

4.
0

cf
s

W
el

l I
I-

4
F

lo
w

15
.6

m
gd

  =
24

.1
cf

s

P
ip

e 
D

ia
m

et
er

, D
33

.5
7

in
ch

24
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
25

.8
; W

al
l T

hi
ck

ne
ss

=
1.

03
2

P
ip

e 
Le

ng
th

, L
14

66
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

E
qu

iv
al

en
t t

o 
C

=
12

5-
13

0 
de

pe
nd

in
g 

on
 p

ip
e 

di
am

et
er

P
ip

e 
ve

lo
ci

ty
, v

3.
92

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
10

95
78

0
F

ric
tio

n 
fa

ct
or

, f
0.

01
61

0.
01

61

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

2.
01

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

15
.6

m
gd

  =
24

.1
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
In

cr
ea

se
r

15
.5

6
24

.0
7

0.
25

33
.5

7
29

.4
4

3.
92

5.
09

-0
.1

6
-0

.0
4

1
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
15

.5
6

24
.0

7
0.

50
33

.5
7

--
--

3.
92

--
--

0.
24

0.
12

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
15

.5
6

24
.0

7
0.

60
33

.5
7

--
--

3.
92

--
--

0.
24

0.
14

S
um

 =
 

0.
22

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

2.
23

ft

C
on

di
tio

n 
U

ps
tr

ea
m

 o
f W

el
l I

I-
3 

T
ee

94
4.

14
94

4.
38

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
6 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 2
4"

 P
IP

E
 F

R
O

M
 W

E
L

L
 II

-3
 T

E
E

 (
S

ta
 1

65
+2

1)
 T

O
 W

E
L

L
 II

-2
 T

E
E

 (
S

ta
 1

77
+2

1)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

D
ow

ns
tr

ea
m

 F
lo

w
15

.6
m

gd
  =

24
.1

cf
s

W
el

l F
lo

w
 th

ru
 T

ee
2.

6
m

gd
  =

4.
0

cf
s

W
el

l I
I-

3
F

lo
w

13
.0

m
gd

  =
20

.1
cf

s

P
ip

e 
D

ia
m

et
er

, D
33

.5
7

in
ch

24
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
25

.8
; W

al
l T

hi
ck

ne
ss

=
1.

03
2

P
ip

e 
Le

ng
th

, L
12

00
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

E
qu

iv
al

en
t t

o 
C

=
12

5-
13

0 
de

pe
nd

in
g 

on
 p

ip
e 

di
am

et
er

P
ip

e 
ve

lo
ci

ty
, v

3.
26

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
91

31
50

F
ric

tio
n 

fa
ct

or
, f

0.
01

62
0.

01
62

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

1.
15

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

13
.0

m
gd

  =
20

.1
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
12

.9
7

20
.0

6
0.

50
33

.5
7

--
--

3.
26

--
--

0.
17

0.
08

1
In

cr
ea

se
r

12
.9

7
20

.0
6

0.
25

28
.6

3
33

.5
7

4.
49

3.
26

0.
15

0.
04

1
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
12

.9
7

20
.0

6
0.

50
28

.6
3

--
--

4.
49

--
--

0.
31

0.
16

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
12

.9
7

20
.0

6
0.

60
28

.6
3

--
--

4.
49

--
--

0.
31

0.
19

S
um

 =
 

0.
46

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

1.
61

ft

C
on

di
tio

n 
U

ps
tr

ea
m

 o
f W

el
l I

I-
2 

T
ee

94
5.

68
94

5.
99

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
7 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 1
6"

 P
IP

E
 F

R
O

M
 W

E
L

L
 II

-2
 T

E
E

 (
S

ta
 1

77
+2

1)
 T

O
 B

E
L

L
E

G
R

A
V

E
/H

A
V

E
N

 (
S

ta
 2

07
+5

2)

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

D
ow

ns
tr

ea
m

 F
lo

w
13

.0
m

gd
  =

20
.1

cf
s

W
el

l F
lo

w
 th

ru
 T

ee
2.

6
m

gd
  =

4.
0

cf
s

W
el

l I
I-

2
F

lo
w

10
.4

m
gd

  =
16

.0
cf

s

P
ip

e 
D

ia
m

et
er

, D
28

.6
3

in
ch

E
qu

iv
al

en
t t

o 
P

ar
al

le
l 2

4"
 a

nd
 1

6"
 C

-9
05

 D
R

 2
5

P
ip

e 
Le

ng
th

, L
30

31
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

E
qu

iv
al

en
t t

o 
C

=
12

5-
13

0 
de

pe
nd

in
g 

on
 p

ip
e 

di
am

et
er

P
ip

e 
ve

lo
ci

ty
, v

3.
59

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
85

65
24

F
ric

tio
n 

fa
ct

or
, f

0.
01

67
0.

01
67

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

4.
25

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

10
.4

m
gd

  =
16

.0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
B

ut
te

rf
ly

 V
al

ve
 (

O
pe

n)
10

.3
7

16
.0

5
0.

50
28

.6
3

--
--

3.
59

--
--

0.
20

0.
10

S
um

 =
 

0.
10

01
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
4.

35
ft

U
ps

tr
ea

m
 C

on
di

tio
n 

at
 B

el
le

gr
av

e 
an

d 
H

av
en

95
0.

15
95

0.
35

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
8 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 1
6"

 P
IP

E
 F

R
O

M
 B

E
L

L
E

G
R

A
V

E
/H

A
V

E
N

 T
O

 W
E

L
L

 II
-1

 P
R

O
P

E
R

T
Y

 L
IN

E

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
2.

6
m

gd
  =

4.
0

cf
s

W
el

l I
I-

1

P
ip

e 
D

ia
m

et
er

, D
16

.0
1

in
ch

16
" 

C
-9

05
 D

R
 2

5 
P

V
C

: O
D

=
17

.4
; W

al
l T

hi
ck

ne
ss

=
0.

69
6

P
ip

e 
Le

ng
th

, L
14

3
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

2.
87

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
38

29
64

F
ric

tio
n 

fa
ct

or
, f

0.
01

93
0.

01
93

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

0.
26

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

2.
6

m
gd

  =
4.

0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
90

 º
 E

lb
ow

 -
 L

on
g 

R
ad

. F
l.

2.
59

4.
01

0.
23

6
--

--
20

.4
3

--
--

6.
48

1.
49

S
um

 =
 

1.
49

14
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
1.

76
ft

C
on

di
tio

n 
at

 W
el

l I
I-

1 
P

ro
pe

rt
y 

Li
ne

94
5.

62
95

2.
10

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
9 

of
 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

W
E

L
L

 II
-1

 1
2"

 D
IS

C
H

A
R

G
E

 P
IP

IN
G

.

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
2.

6
m

gd
  =

4.
0

cf
s

P
ip

e 
D

ia
m

et
er

, D
12

in
ch

P
ip

e 
Le

ng
th

, L
50

ft
A

bs
ol

ut
e 

R
ou

gh
ne

ss
, ε

0.
00

10
0

ft
P

ip
e 

ve
lo

ci
ty

, v
5.

11
fp

s
K

in
em

at
ic

 V
is

co
si

ty
1.

00
0E

-0
5

ft2 /s
ec

R
ey

no
ld

's
 N

um
be

r,
 R

51
08

74
F

ric
tio

n 
fa

ct
or

, f
0.

02
02

0.
02

02

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

0.
41

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

2.
6

m
gd

  =
4.

0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
In

cr
ea

se
r

2.
59

4.
01

0.
25

12
16

5.
11

2.
87

0.
28

0.
07

1
90

 º
 E

lb
ow

 -
 L

on
g 

R
ad

. F
l.

2.
59

4.
01

0.
23

12
--

--
5.

11
--

--
0.

41
0.

09
1

In
cr

ea
se

r
2.

59
4.

01
0.

25
10

12
7.

36
5.

11
0.

44
0.

11
S

um
 =

 
0.

27
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
0.

68
ft

U
ps

tr
ea

m
 C

on
di

tio
n

95
1.

23
95

2.
78

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
10

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

W
E

L
L

 II
-1

 1
0"

 D
IS

C
H

A
R

G
E

 P
IP

IN
G

.

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
2.

6
m

gd
  =

4.
0

cf
s

P
ip

e 
D

ia
m

et
er

, D
10

in
ch

P
ip

e 
Le

ng
th

, L
32

3
ft

In
cl

ud
es

 1
0"

 d
ro

p 
pi

pe
 to

 s
ub

m
er

si
bl

e 
pu

m
p

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

7.
36

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
61

30
48

F
ric

tio
n 

fa
ct

or
, f

0.
02

10
0.

02
1

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

6.
83

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

2.
6

m
gd

  =
4.

0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
90

 º
 E

lb
ow

 -
 L

on
g 

R
ad

. F
l.

2.
59

4.
01

0.
23

10
--

--
7.

36
--

--
0.

84
0.

19
1

G
at

e 
V

al
ve

 (
O

pe
n)

2.
59

4.
01

0.
19

10
--

--
7.

36
--

--
0.

84
0.

16
1

G
lo

be
 V

al
ve

 (
O

pe
n)

2.
59

4.
01

5.
80

10
--

--
7.

36
--

--
0.

84
4.

87
1

90
 º

 E
lb

ow
 -

 L
on

g 
R

ad
. F

l.
2.

59
4.

01
0.

23
10

--
--

7.
36

--
--

0.
84

0.
19

S
um

 =
 

5.
42

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

12
.2

5
ft

C
on

di
tio

n 
at

 S
ub

m
er

si
bl

e 
P

um
p 

D
is

ch
ar

ge
96

4.
19

96
5.

03

P
IP

E
L

IN
E

 T
O

 W
E

L
L

S
 I-

13
, 1

4,
 1

5

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
11

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

U
ps

tr
ea

m
 C

on
di

tio
n 

at
 B

el
le

gr
av

e 
an

d 
H

av
en

95
0.

35
95

0.
35

N
E

W
 P

IP
E

L
IN

E
 F

R
O

M
 H

A
V

E
N

 A
V

E
. (

W
E

L
L

 I-
1)

 T
O

 A
R

C
H

IB
A

L
D

/6
5t

h
 S

T
.

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
7.

8
m

gd
  =

12
.0

cf
s

P
ip

e 
D

ia
m

et
er

, D
24

in
ch

P
ip

e 
Le

ng
th

, L
90

76
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

3.
83

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
76

63
10

F
ric

tio
n 

fa
ct

or
, f

0.
01

74
0.

01
74

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

17
.9

5
ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

7.
8

m
gd

  =
12

.0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
7.

78
12

.0
4

0.
60

24
--

--
3.

83
--

--
0.

23
0.

14
1

T
ee

 -
 T

hr
u 

S
id

e 
O

ut
le

t
7.

78
12

.0
4

1.
80

24
--

--
3.

83
--

--
0.

23
0.

41
1

M
itr

e 
B

en
d 

- 
90

 º
 D

ef
le

ct
io

n 
7.

78
12

.0
4

1.
27

24
--

--
3.

83
--

--
0.

23
0.

29
3

B
ut

te
rf

ly
 V

al
ve

 (
O

pe
n)

7.
78

12
.0

4
0.

50
24

--
--

3.
83

--
--

0.
23

0.
34

S
um

 =
 

1.
18

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

19
.1

3
ft

C
on

ne
ct

io
n 

to
 E

xi
st

in
g 

24
" 

P
ip

e 
at

 A
rc

hi
ba

ld
 A

ve
 a

nd
 6

5t
h 

S
tr

ee
t

96
9.

47
96

9.
47

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
12

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 2
4"

 P
IP

E
L

IN
E

 O
N

 6
5t

h
 S

T
R

E
E

T
 F

R
O

M
 A

R
C

H
IB

A
L

D
 T

O
 W

E
L

L
 I-

13
 T

E
E

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
7.

8
m

gd
  =

12
.0

cf
s

S
um

 o
f W

el
ls

 I-
13

, 1
4,

 a
nd

 1
5

P
ip

e 
D

ia
m

et
er

, D
24

in
ch

P
ip

e 
Le

ng
th

, L
29

8
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

3.
83

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
76

63
10

F
ric

tio
n 

fa
ct

or
, f

0.
01

74
0.

01
74

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

0.
59

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

7.
8

m
gd

  =
12

.0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
7.

78
12

.0
4

0.
60

24
--

--
3.

83
--

--
0.

23
0.

14
S

um
 =

 
0.

13
68

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

0.
73

ft

C
on

di
tio

n 
at

 T
ee

 to
 W

el
l I

-1
3

97
0.

20
97

0.
20

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
13

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 2
4"

 P
IP

E
L

IN
E

 O
N

 6
5t

h
 S

T
R

E
E

T
 F

R
O

M
 W

E
L

L
 I-

13
 T

O
 W

E
L

L
 I-

14
 T

E
E

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
5.

2
m

gd
  =

8.
0

cf
s

S
um

 o
f W

el
ls

 I-
14

 a
nd

 1
5

P
ip

e 
D

ia
m

et
er

, D
24

in
ch

P
ip

e 
Le

ng
th

, L
21

00
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

2.
55

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
51

08
74

F
ric

tio
n 

fa
ct

or
, f

0.
01

76
0.

01
76

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

1.
88

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

5.
2

m
gd

  =
8.

0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
T

ee
 -

 T
hr

u 
S

tr
ai

gh
t R

un
5.

19
8.

02
0.

60
24

--
--

2.
55

--
--

0.
10

0.
06

S
um

 =
 

0.
06

08
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
1.

94
ft

C
on

di
tio

n 
at

 T
ee

 to
 W

el
l I

-1
4

97
2.

14
97

2.
14

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
14

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 2
4"

 P
IP

E
L

IN
E

 E
A

S
T

 O
F

 W
E

L
L

 I-
14

 T
E

E

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
2.

6
m

gd
  =

4.
0

cf
s

W
el

l I
-1

5

P
ip

e 
D

ia
m

et
er

, D
24

in
ch

P
ip

e 
Le

ng
th

, L
24

8
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

1.
28

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
25

54
37

F
ric

tio
n 

fa
ct

or
, f

0.
01

84
0.

01
84

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

0.
06

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

2.
6

m
gd

  =
4.

0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
In

cr
ea

se
r

2.
59

4.
01

0.
25

16
24

2.
87

1.
28

0.
10

0.
03

S
um

 =
 

0.
02

57
T

ot
al

 E
ne

rg
y 

Lo
ss

 =
0.

08
ft

U
ps

tr
ea

m
 C

on
di

tio
n 

at
 1

6"
/2

4"
 In

cr
ea

se
r

97
2.

22
97

2.
22

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
15

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



P
R

O
JE

C
T

 :
C

H
IN

O
 D

E
S

A
L

T
E

R
 P

H
A

S
E

 3
 C

H
IN

O
 P

IP
E

L
IN

E
 E

V
A

L
U

A
T

IO
N

C
H

IN
O

 II
 R

A
W

 W
A

T
E

R
 P

IP
E

L
IN

E
C

H
E

C
K

E
D

 :
B

Y
 :

JO
B

 #
 :

76
51

C
.0

0
R

E
V

IS
IO

N
:

D
A

T
E

 :
D

A
T

E
 :

E
qu

at
io

n
R

ef
er

en
ce

H
G

L
E

G
L

M
R

M

7/
24

/2
00

9

E
X

IS
T

IN
G

 1
6"

 P
IP

E
L

IN
E

 T
O

 W
E

L
L

 I-
15

 T
E

E

[P
IP

E
 F

R
IC

T
IO

N
 L

O
S

S
E

S
 (

D
A

R
C

Y
-W

E
IS

B
A

C
H

 / 
C

O
L

E
B

R
O

O
K

 )
]

{ 
4 

}

F
lo

w
2.

6
m

gd
  =

4.
0

cf
s

P
ip

e 
D

ia
m

et
er

, D
16

in
ch

P
ip

e 
Le

ng
th

, L
12

16
ft

A
bs

ol
ut

e 
R

ou
gh

ne
ss

, ε
0.

00
10

0
ft

P
ip

e 
ve

lo
ci

ty
, v

2.
87

fp
s

K
in

em
at

ic
 V

is
co

si
ty

1.
00

0E
-0

5
ft2 /s

ec
R

ey
no

ld
's

 N
um

be
r,

 R
38

31
55

F
ric

tio
n 

fa
ct

or
, f

0.
01

93
0.

01
93

F
ric

tio
n 

E
ne

rg
y 

Lo
ss

, h
L

2.
25

ft

M
IN

O
R

 P
IP

E
 L

O
S

S
 H

E
A

D
IN

G

F
lo

w
, Q

2.
6

m
gd

  =
4.

0
cf

s D
ia

D
ia

V
el

V
el

V
el

M
in

or
F

lo
w

F
lo

w
U

p
D

ow
n

U
p

D
ow

n
H

ea
d

Lo
ss

N
o.

(m
gd

)
(c

fs
)

K
(in

)
(in

)
(f

ps
)

(f
ps

)
(f

t)
(f

t)

1
T

ee
 -

 T
hr

u 
S

id
e 

O
ut

le
t

2.
59

4.
01

1.
80

12
--

--
5.

11
--

--
0.

41
0.

73
S

um
 =

 
0.

72
95

T
ot

al
 E

ne
rg

y 
Lo

ss
 =

2.
98

ft

U
ps

tr
ea

m
 C

on
di

tio
n 

at
 W

el
l I

-1
5 

T
ee

97
5.

20
97

5.
20

D
es

cr
ip

tio
n

C
hi

no
 II

 R
aw

 W
at

er
 P

ip
e 

F
IN

A
L.

xl
s

E
xp

an
de

d 
C

hi
no

 II
 W

or
st

 C
as

e
16

 o
f 1

6
8/

19
/2

00
9

12
:4

1 
P

M



APPENDIX C.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHINO I WELL VOC DATA 
 



 

 

 



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

5/12/2009 1.3 24
4/14/2009 1.2 20
3/10/2009 1.1 21
2/10/2009 0.77 17
1/8/2009 0.79 22

11/8/2008 0.84 24
10/8/2008 0.74 27
9/8/2008 0.68 23
8/8/2008 0.63 20
7/8/2008 0.65 24
6/3/2008 0.8 30
5/7/2008 0.74 31
4/3/2008 0.67 27 0.52 0.89
3/6/2008 0.66 19
2/5/2008 0.74 32
1/2/2008 0.75 32 0.51 0.86

12/5/2007 0.81 33
11/7/2007 0.71 34
10/2/2007 0.72 34 0.55 0.99
9/5/2007 0.76 33
8/1/2007 0.75 28

7/24/2007 0.5 0.5 0.5 0.5 0.5
7/19/2007 0.92 0.5
7/10/2007 0.5 0.71 28
6/8/2007 0.7 33
5/2/2007 0.87 39
4/4/2007 38 0.5 0.5 0.5 0.77 0.5 0.5 0.5
3/7/2007 47

2/14/2007
1/9/2007 3.8 36 0.5 0.5 0.5 0.77 0.5 0.5 0.5 0.5

12/12/2006 3.5 40
11/7/2006 4.1 41 0.5 0.5 0.5 0.5 0.5 0.93 0.5 0.5 0.5 0.5
10/3/2006 3.8 48
9/6/2006 3.8 38 0.5 0.5 0.5 0.5 0.5 0.76 0.5 0.5 0.5

8/22/2006 3.9
8/2/2006 41

7/19/2006 0.51 0.85 0.5 0.5 0.5
7/12/2006 0.5 0.5 0.5 0.5 0.5 0
6/28/2006 40
6/7/2006 2.1
5/3/2006 4.4 47

4/19/2006 3.6 38 0.5 0.5 0.5
3/8/2006 4.9 51
2/2/2006 4.2 44

1/25/2006 0.5 0.5 0.5
1/11/2006 4.2 43
12/8/2005 4.9 52
11/9/2005 5.1 48

10/17/2005 0.5 0.5
10/5/2005 0.5 0.5
10/4/2005 5.1 44
9/14/2005 5.6 48
8/1/2005 8.3 55

7/18/2005 0.5
7/7/2005 0.5 0.77 0.5
7/6/2005 0.5
7/5/2005 0.5 7.1 43 0.5 0

6/21/2005
6/15/2005 0.5
6/8/2005 8.2 51

5/26/2005 0.5
5/4/2005 11 26

4/27/2005 16 24
3/2/2005 11 1.5

Chino I Desalter Wells
Raw Water Trichloroethylene (TCE) Levels 



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Chino I Desalter Wells
Raw Water Trichloroethylene (TCE) Levels 

2/9/2005 11 1.5
1/5/2005 13 0

12/15/2004 0
12/1/2004 12

11/17/2004 15 0
10/6/2004 13
9/8/2004 0
8/4/2004 9.4

7/22/2004 0 0
7/20/2004 0 0
7/8/2004 0

3/31/2004 10 0
3/3/2004 0 9.7

2/17/2004 0
11/4/2003 9.4
10/8/2003 0 0 0
8/6/2003 7.4 0
7/9/2003 0 0 0
7/8/2003 0 5.8 0.7 0
7/7/2003 0 0.5 0
4/9/2003 4.8 0 0
3/5/2003 4
2/6/2003 3.2 0
2/5/2003 0 3.1 1.7 0 0 0 0 0

1/23/2003 3.4 0 0 0 0
1/8/2003 2.5 0

12/23/2002 0
12/20/2002 0
12/19/2002 0
12/4/2002 2.2

11/13/2002 2
10/29/2002 2
10/16/2002 0
10/9/2002 0
10/4/2002 1.6
10/3/2002 0 0
10/2/2002 1.4 0
9/11/2002 1.4
8/14/2002 1.1
7/24/2002 0 0
7/18/2002 0 0
7/17/2002 0
7/11/2002 0 0.9 0
5/23/2002 0.6 0 0 0.5
5/15/2002 0
5/1/2002 0 0 0

4/24/2002 0
1/15/2002 33
1/7/2002 0

12/26/2001 33
12/24/2001 31
12/21/2001 43
12/10/2001 31

8/2/2001 0
7/26/2001 0
7/18/2001 0
7/11/2001 0
7/5/2001 0
7/3/2001 0

6/29/2001
6/20/2001 23
6/14/2001 25
6/12/2001 21
6/5/2001 24

5/29/2001 22



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Chino I Desalter Wells
Raw Water Trichloroethylene (TCE) Levels 

5/24/2001 0 32
5/22/2001 26
5/16/2001 36
5/9/2001 36
5/3/2001 25

4/23/2001 25
4/17/2001 25
4/9/2001 31
4/4/2001 29

3/28/2001 28
3/20/2001 26
3/15/2001 28
3/7/2001 27

2/28/2001 25 0
2/15/2001 0
2/14/2001 26 0
1/31/2001 22 0
1/17/2001 25 0
1/12/2001 0
1/4/2001 29

12/20/2000 23
12/6/2000 23

11/29/2000 19
11/21/2000 22
11/16/2001 0
11/15/2000 22
11/8/2000 14

10/26/2000 19
10/18/2000 17
9/19/2000 0 16
5/15/2000 0
4/27/2000 0

AVG 0.14 3.95 27.46 0.04 0.30 0.44 0.21 0.50 0.24 0.47 0.88 0.39 0.50 0.50
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.50 0.50
Max 0.50 16.00 55.00 0.50 0.50 0.50 0.50 0.50 0.55 0.99 9.70 0.50 0.50 0.50

MCL ppb 5
DLR ppb 0.5



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

5/12/2009
4/14/2009
3/10/2009 0.5 0.5
2/10/2009 0.5 0.5
1/8/2009 0.5 0.5
11/8/2008
10/8/2008
9/8/2008
8/8/2008
7/8/2008
6/3/2008
5/7/2008 0.5 0.5
4/3/2008 0.5 0.5 0.5 0.5
3/6/2008
2/5/2008
1/2/2008 0.5 0.5 0.5 0.5
12/5/2007
11/7/2007
10/2/2007 0.5 0.5
9/5/2007
8/1/2007
7/24/2007 0.5 0.5 0.5 0.5 0.5
7/19/2007 0.5 0.5
7/10/2007 0.5
6/8/2007
5/2/2007
4/4/2007 0.5 0.5 0.5 0.5 0.5 0.5 0.5
3/7/2007
2/14/2007
1/9/2007 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

12/12/2006
11/7/2006 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
10/3/2006
9/6/2006 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
8/22/2006
8/2/2006
7/19/2006 0.5 0.5 0.5 0.5 0.5
7/12/2006 0.5 0.5 0.5 0.5 0.5 0
6/28/2006
6/7/2006
5/3/2006
4/19/2006 0.5 0.5 0.5
3/8/2006
2/2/2006
1/25/2006 0.5 0.5 0.5
1/11/2006
12/8/2005
11/9/2005
10/17/2005 0.5 0.5
10/5/2005 0.5 0.5
10/4/2005
9/14/2005
8/1/2005
7/18/2005 0.5
7/7/2005 0.5 0.5 0.5
7/6/2005 0.5
7/5/2005 0.5 0.5 0
6/21/2005
6/15/2005 0.5
6/8/2005
5/26/2005 0.5
5/4/2005
4/27/2005
3/2/2005

Chino I Desalter Wells
Raw Water Tetrachloroethylene (PCE) Levels 



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15

Chino I Desalter Wells
Raw Water Tetrachloroethylene (PCE) Levels 

2/9/2005
1/5/2005

12/15/2004
12/1/2004
11/17/2004
10/6/2004
9/8/2004
8/4/2004
7/22/2004 0 0
7/20/2004 0 0
7/8/2004 0
3/31/2004
3/3/2004 0 0
2/17/2004 0
11/4/2003 0
10/8/2003 0 0 0
8/6/2003
7/9/2003 0 0 0
7/8/2003 0 0 0 0
7/7/2003 0 0 0
4/9/2003 0 0 0
3/5/2003 0
2/6/2003 0 0
2/5/2003 0 0 0 0 0 0 0 0
1/23/2003 0 0 0 0 0
1/8/2003 0 0

12/23/2002 0
12/20/2002 0
12/19/2002 0
12/4/2002 0
11/13/2002 0
10/29/2002 0
10/16/2002 0
10/9/2002 0
10/4/2002 0
10/3/2002 0 0
10/2/2002 0 0
9/11/2002 0
8/14/2002 0
7/24/2002 0 0
7/18/2002 0 0
7/17/2002 0
7/11/2002 0 0 0
5/23/2002 0 0 0 0
5/15/2002 0
5/1/2002 0 0 0
4/24/2002 0
1/15/2002 0
1/7/2002 0

12/26/2001 0
12/24/2001 0
12/21/2001 0
12/10/2001 0
8/2/2001
7/26/2001 0
7/18/2001
7/11/2001
7/5/2001 0
7/3/2001
6/29/2001
6/20/2001
6/14/2001 0
6/12/2001
6/5/2001
5/29/2001
5/24/2001 0 0



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15

Chino I Desalter Wells
Raw Water Tetrachloroethylene (PCE) Levels 

5/22/2001
5/16/2001
5/9/2001
5/3/2001
4/23/2001
4/17/2001
4/9/2001
4/4/2001
3/28/2001
3/20/2001
3/15/2001
3/7/2001
2/28/2001
2/15/2001 0
2/14/2001 0 0
1/31/2001
1/17/2001
1/12/2001
1/4/2001

12/20/2000
12/6/2000
11/29/2000
11/21/2000
11/16/2001 0
11/15/2000
11/8/2000
10/26/2000
10/18/2000
9/19/2000 0 0
5/15/2000 0
4/27/2000 0

MCL ppb 5
DLR ppb 0.5



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

5/12/2009 0.27 0.87
4/14/2009 0.24 0.75
3/10/2009 0.24 0.85
2/10/2009 0.27 0.87
1/8/2009 0.25 0.84
12/8/2008 0.20 1.0
11/8/2008 0.17 0.8
10/8/2008 0.16 0.8
9/8/2008 0.17 0.9
8/8/2008 0.18 0.98
7/8/2008 0.15 0.9
6/3/2008 0.15 0.91
5/7/2008 0.13 0.77
4/3/2008 0.15 1 0.005 0.005
3/6/2008 0.13 0.98
2/5/2008 0.17 1.2
1/2/2008 0.16 1.2 0.005 0.005
12/5/2007 0.14 1.1
11/7/2007 0.12 1
10/2/2007 0.11 1.4 0.005 0.005
9/5/2007 0.087 1.2
8/1/2007 0.1 1.4
7/24/2007
7/19/2007
7/10/2007 0.075 1.1
6/8/2007 0.078 2.5
5/2/2007 0.032 0.98
4/4/2007 1.3 0.005 0.005 0.005 0.005 0.005 0.005 0.005
3/7/2007 1.5
2/14/2007 2
1/9/2007 0.59 1.8 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

12/12/2006 0.56 1.9
11/7/2006 0.46 1.3 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
10/3/2006 0.52 1.5
9/6/2006 0.56 1.6 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
8/22/2006 0.45
8/2/2006 1.3
7/19/2006 0.005 0.005 0.005 0.005 0.005
7/12/2006 0.005 0.005 0.005 0.005 0.005 0.005
6/28/2006
6/7/2006 0.092 2.3
5/3/2006 0.36 0.99
4/19/2006 0.44 1.4 0.005 0.005 0.005
3/8/2006 0.4 1.1
2/2/2006 0.38 1.4
1/25/2006 0.005 0.005 0.005
1/11/2006 0.41 1.1
12/8/2005 0.5 1.6
11/9/2005 0.5 1.7
10/17/2005 0.005 0.005
10/5/2005
10/4/2005 0.44 1.3
9/14/2005 0.37 1
8/1/2005 0.35 1.2
7/18/2005 0.005
7/7/2005 0.005 0.005 0.005
7/6/2005 0.005
7/5/2005 0.005 0.35 0.98 0.005
6/21/2005 0.94
6/15/2005 0.005
6/8/2005 0.36 1
5/26/2005 0
5/4/2005 0.31 0.55
4/27/2005 0.3 0.5
3/2/2005 0.32 0.036
2/9/2005 0.29 0.032
1/5/2005 0.27 0.005

12/15/2004 0.006

Chino I Desalter Wells
Raw Water 1, 2, 3-Trichloropropane (TCP) Levels 



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Chino I Desalter Wells
Raw Water 1, 2, 3-Trichloropropane (TCP) Levels 

12/1/2004 0.27
11/17/2004 0.31 0.005
10/6/2004 0.27
9/8/2004 0.37
8/4/2004 0.24
7/22/2004 0 0
7/20/2004 0
7/8/2004 0
3/31/2004 0.21 0.006
3/3/2004 0.009 0.22
2/17/2004 0
11/4/2003 0.17
10/8/2003 0.19
8/6/2003 0.17 0 0
7/9/2003 0
7/8/2003 0.14 0.016
7/7/2003
4/9/2003 0.14
3/5/2003 -
2/6/2003 0.076 0
2/5/2003 -
1/23/2003 0.1
1/8/2003 -

12/23/2002
12/20/2002
12/19/2002
12/4/2002 -
11/13/2002 -
10/29/2002 0.05
10/16/2002 0
10/9/2002 0
10/4/2002 -
10/3/2002 0 0
10/2/2002 0.05 0
9/11/2002 -
8/14/2002 0
7/24/2002 0
7/18/2002 0 0
7/17/2002
7/11/2002
5/23/2002 0 0 0
5/15/2002 0
5/1/2002
4/24/2002 0
1/15/2002 0.7
1/7/2002 0.02

12/26/2001 0
12/24/2001 0
12/21/2001 0
12/10/2001 0
8/2/2001
7/26/2001 0.02
7/18/2001
7/11/2001
7/5/2001 0
7/3/2001
6/29/2001 0
6/20/2001
6/14/2001 0.57
6/12/2001
6/5/2001 0.52
5/29/2001
5/24/2001 0.02 0.5
5/22/2001
5/16/2001
5/9/2001
5/3/2001
4/23/2001
4/17/2001



Date CDA1-1 CDA1-2 CDA1-3 CDA1-4 CDA1-5 CDA1-6 CDA1-7 CDA1-8 CDA1-9 CDA1-10 CDA1-11 CDA1-13 CDA1-14 CDA1-15
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Chino I Desalter Wells
Raw Water 1, 2, 3-Trichloropropane (TCP) Levels 

4/9/2001
4/4/2001
3/28/2001
3/20/2001
3/15/2001
3/7/2001
2/28/2001
2/15/2001 0
2/14/2001 0 0
1/31/2001
1/17/2001
1/12/2001
1/4/2001

12/20/2000
12/6/2000
11/29/2000
11/21/2000
11/16/2001 0.02
11/15/2000
11/8/2000
10/26/2000
10/18/2000
9/19/2000 0 0
5/15/2000 0
4/27/2000 0

AVG 0.007 0.253 0.887 0.003 0.005 0.005 0.003 0.005 0.003 0.005 0.025 0.004 0.005 0.005
Min 0.000 0.000 0.000 0.000 0.005 0.005 0.000 0.005 0.000 0.000 0.000 0.000 0.005 0.005
Max 0.020 0.590 2.500 0.020 0.005 0.005 0.005 0.005 0.005 0.020 0.220 0.005 0.005 0.005

NL ppb 0.005
DLR ppb 0.005



 

 

 




