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EWA for Salmon:
Goals, Conceptual Models, 
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and Relevant Analyses Plan
(4/30/03)  Presented 7/03

Goals:

- Determine if minimizing take and closing the DCC provide 
greatest population benefits relative to other uses of EWA 
water

Conceptual Models:

- How would minimizing (reducing) take improve survival in 
the Delta and in the population?
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y = 1.1528x - 2977.3
R2 = 0.131(NS)
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Combined direct loss (using Delta curves) of winter run versus  mean 
CVP+SWP exports  December 1 through April 15, 1993-1994 through 
2001-2002.



y = 0.8518x - 2293.7
R2 = 0.599 (p<0.01)
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Combined direct loss (using Delta curves) of winter run versus  mean 
CVP+SWP exports  December 1 through April 15, 1993-1994 through 
2001-2002.



Correcting loss to determine proportion of the 
population

-Used absolute abundance at Chipps Island to 
estimate population size in Delta:

Ni = Catch/(ti *0.007692)

Where: Ni = Absolute abundance estimate
ti = Fraction of time sampled (time sampled/total time)

and 0.007692 = fraction of channel width sampled (30’/3900’)



y = 4E-06x - 0.0126
R2 = 0.5053 (P<0.05)
without 2000-2001
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Direct loss (Delta curves)/Chipps Island abundance (Delta curves) 
versus mean CVP+SWP exports December 1 through April 15, 
1993-1994 through 2002-2003.



y = 0.3375x - 0.0407
R2 = 0.5871 (p<0.01)
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Wanted to determine if direct loss was related to survival through the 
Delta

Winter run
Survival index

through the Delta

Chipps Island Mean CPUE (Dec-Apr)

Sacramento Trawl Mean CPUE (Dec-Apr)
=

of winter run sized salmon (using the Frank Fisher curves))

Where the Sacramento Trawl index was the 
average of the Kodiak Trawl and Midwater trawl 

when both were used during the month



y = 0.5991x + 0.0279
R2 = 0.6887 (p<0.01)
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y = -0.3081Ln(x) + 3.4178
R2 = 0.392 (p<0.10)
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Survival of winter run between Sacramento and Chipps Island (based 
on FF curves) versus direct loss (Delta curves) at the CVP+SWP, 1993-
1994 through 2002-2003.
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y = -0.3861Ln(x) + 4.0215
R2 = 0.3771 (p<0.10)
without 2000-2001
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Direct loss

Survival of winter run between Sacramento and Chipps Island (based 
on FF curves) versus direct loss (Delta curves) at the CVP+SWP, 1993-
1994 through 2002-2003.
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on FF curves) versus direct loss (Delta curves) at the CVP+SWP, 1993-
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y = -0.3104Ln(x) - 0.4028
R2 = 0.4917 (p<0.05))
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y = 0.7611x + 2830.8
R2 = 0.4019 (p<0.05)
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OBSERVED  CHINOOK  SALVAGE  AT  THE  SWP  &  CVP
DELTA  FISH  FACILITIES  8/1/96  THROUGH 7/31/97

1 Dot = log10(Observed Chinook) * 6.7 +1 Revised 8/28/01

FALL

LATE
FALL

WINTER

SPRING

FALL

LATE
FALL

Released May 1996

O
C

T
 3

-1
6 

- 8
5,

27
3

M
A

Y
 1

-D
EC

 1
8,

 1
99

6 
- 1

38
6

Delta
Model

Delta
Model

A
PR

 1
 - 

32
4,

00
0

A
PR

 9
 - 

10
8,

00
0

A
PR

 1
5 

- 2
16

,0
00

A
PR

 1
6 

- 2
52

,0
00

M
A

Y
 6

 - 
10

8,
00

0

A
PR

 2
0-

22
 - 

20
0,

00
0

A
PR

 2
2-

23
 - 

17
5,

00
0 

T
uo

lu
m

ne
 R

A
PR

 2
9 

- 1
00

,0
00

 D
os

 R
ei

s

M
A

Y
 2

 - 
75

,0
00

 J
er

se
y 

Po
in

t

M
A

Y
 8

 - 
50

,0
00

 D
os

 R
ei

s
M

A
Y

 1
2 

- 5
0,

00
0 

Je
rs

ey
 P

oi
nt

M
A

Y
 1

2-
14

 - 
17

5,
00

0

M
A

Y
 2

7 
- 5

0,
00

0 
D

os
 R

ei
s

A
PR

 1
5 

- 5
2,

86
4 

W
 S

ac
ra

m
en

to

A
PR

 2
4 

- 2
12

,6
65

 
A

PR
 2

8 
- 5

5,
08

0 
M

os
sd

al
e

A
PR

 2
9 

- 5
3,

74
9 

D
os

 R
ei

s

M
A

Y
 1

 - 
54

,3
50

 W
 S

ac
ra

m
en

to
M

A
Y

 2
 - 

54
,7

80
 J

er
se

y 
Po

in
t

M
A

Y
 5

 - 
55

,8
88

 P
or

t C
hi

ca
go

M
A

Y
 1

5 
- 5

2,
80

0 
W

 S
ac

ra
m

en
to

No Adipose Fin Clip
Clipped Unknown Origin
Mokelumne Hatchery-Fall
Coleman Hatchery-Late Fall
Coleman Hatchery-Winter
Coleman Hatchery-Fall
Feather Hatchery-Fall
Merced Hatchery-Fall
Tributary Wild-Spring

N
O

V
 7

 - 
13

0,
00

0

D
EC

 2
 - 

50
,0

00
 M

ill
er

 P
ar

k

D
EC

 1
0 

- 1
23

,0
15

D
EC

 3
0 

- 5
0,

00
0 

Po
rt

 C
hi

ca
go

JA
N

 2
 - 

13
0,

00
0

JA
N

 2
 - 

50
,0

00
 M

ill
er

 P
ar

k

JA
N

 1
0 

- 5
40

,0
00

JA
N

 1
4 

- 5
0,

00
0 

M
ill

er
 P

ar
k

JA
N

 3
0 

- 2
,3

65

M
A

R
 1

2 
- 2

,3
53

FE
B 

5-
18

 - 
1,

84
6

FE
B 

19
-2

8 
- 2

,2
21

M
A

R
 5

-1
3 

- 1
,6

28

M
A

R
 1

4-
31

 - 
71

1

CROSS  CHANNEL 
GATES  OPEN

TOTAL  INFLOW
Sac &  SJ  RIVERS
SWP  &  CVP

Fisher Model

Delta Model

0

50

100

150

200

250

FO
R
K
  L

EN
G
TH

  M
M

0

2

4

6

8

10

FO
R
K
  LEN

G
TH

  IN
C
H
ES

0

20

40

60

80

100

SW
P 

&
 C

V
P 

cf
s*

10
00

0

20

40

60

80

100

1 16
AUG 96

1 16
SEP 96

1 16
OCT 96

1 16
NOV 96

1 16
DEC 96

1 16
JAN 97

1 15
FEB 97

1 16
MAR 97

1 16
APR 97

1 16
MAY 97

1 16
JUN 97

1 16
JUL 97

31

OBSERVED  CHINOOK  SALVAGE  AT  THE  SWP  &  CVP
DELTA  FISH  FACILITIES  8/1/96  THROUGH 7/31/97

1 Dot = log10(Observed Chinook) * 6.7 +1 Revised 8/28/01

FALL

LATE
FALL

WINTER

SPRING

FALL

LATE
FALL

Released May 1996

O
C
T 

3-
16

 - 
85

,2
73

M
A
Y
 1
-D

EC
 1
8,
 1
99

6 
- 1

38
6

Delta
Model

Delta
Model

A
PR

 1
 - 
32

4,
00

0

A
PR

 9
 - 
10

8,
00

0

A
PR

 1
5 
- 2

16
,0
00

A
PR

 1
6 
- 2

52
,0
00

M
A
Y
 6
 - 
10

8,
00

0

A
PR

 2
0-
22

 - 
20

0,
00

0
A
PR

 2
2-
23

 - 
17

5,
00

0 
Tu

ol
um

ne
 R

A
PR

 2
9 
- 1

00
,0
00

 D
os

 R
ei
s

M
A
Y
 2
 - 
75

,0
00

 J
er

se
y 
Po

in
t

M
A
Y
 8
 - 
50

,0
00

 D
os

 R
ei
s

M
A
Y
 1
2 
- 5

0,
00

0 
Je

rs
ey

 P
oi
nt

M
A
Y
 1
2-
14

 - 
17

5,
00

0

M
A
Y
 2
7 
- 5

0,
00

0 
D
os

 R
ei
s

A
PR

 1
5 
- 5

2,
86

4 
W

 S
ac

ra
m
en

to

A
PR

 2
4 
- 2

12
,6
65

 
A
PR

 2
8 
- 5

5,
08

0 
M

os
sd

al
e

A
PR

 2
9 
- 5

3,
74

9 
D
os

 R
ei
s

M
A
Y
 1
 - 
54

,3
50

 W
 S
ac

ra
m
en

to
M

A
Y
 2
 - 
54

,7
80

 J
er

se
y 
Po

in
t

M
A
Y
 5
 - 
55

,8
88

 P
or

t C
hi
ca

go

M
A
Y
 1
5 
- 5

2,
80

0 
W

 S
ac

ra
m
en

to

No Adipose Fin Clip
Clipped Unknown Origin
Mokelumne Hatchery-Fall
Coleman Hatchery-Late Fall
Coleman Hatchery-Winter
Coleman Hatchery-Fall
Feather Hatchery-Fall
Merced Hatchery-Fall
Tributary Wild-Spring

N
O
V
 7
 - 
13

0,
00

0

D
EC

 2
 - 
50

,0
00

 M
ill
er

 P
ar

k

D
EC

 1
0 
- 1

23
,0
15

D
EC

 3
0 
- 5

0,
00

0 
Po

rt
 C

hi
ca

go
JA

N
 2
 - 
13

0,
00

0
JA

N
 2
 - 
50

,0
00

 M
ill
er

 P
ar

k

JA
N
 1
0 
- 5

40
,0
00

JA
N
 1
4 
- 5

0,
00

0 
M

ill
er

 P
ar

k

JA
N
 3
0 
- 2

,3
65

M
A
R
 1
2 
- 2

,3
53

FE
B 

5-
18

 - 
1,
84

6

FE
B 

19
-2
8 
- 2

,2
21

M
A
R
 5
-1
3 
- 1

,6
28

M
A
R
 1
4-
31

 - 
71

1

CROSS  CHANNEL 
GATES  OPEN

TOTAL  INFLOW
Sac &  SJ  RIVERS
SWP  &  CVP

Delta  Model



0

50

100

150

200

250

FO
R

K
  L

EN
G

TH
  M

M

0

2

4

6

8

10

FO
R

K
  LEN

G
TH

  IN
C

H
ES

1 Dot = 1 Observed Chinook Revised  5/25/01
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Preliminary, Subject to Revision
Sheila Greene, DWR 10/01/2001

Blue lines = Frank Fisher winter run lines



Does reducing take for winter- run –sized-
salmon increase survival through the 

Delta?

Yes 
But..

Using different size criteria adds uncertainty 

Use genetics to help sort out which size criteria is most 
appropriate at each location 




