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Fish Salvage at the State Water
Project’s and Central Valley

Project’s Fish Facilities during 2008
Geir Aasen( CDFG), gaasen@dfg.ca.gov

Introduction

Two facilities reduce the fish entrainment associated
with water export by the federal Central Valley Project
(CVP) and California’s State Water Project (SWP). The
CVP’s Tracy Fish Collection Facility (TFCF) and the
SWP’s Skinner Delta Fish Protective Facility (SDFPF)
divert (salvage) fish from water exported from the south-
ern end of the Sacramento-San Joaquin Delta. Both facil-
ities use louver-bypass systems to salvage fish from the
exported water. The salvaged fish are periodically loaded
into tanker trucks, transported to fixed release sites, and
returned to the western Delta. The TFCF began opera-
tions in 1957. Operations at the SDFPF began in 1967.

Data from 1982 to 2008 were examined and discussed
for analytical convenience and for their relevance to
recent conditions. Systematic sampling was used to esti-
mate the numbers and species of fish salvaged at both
facilities. Bypass flows into the fish collection buildings
were sampled once every 2 hours for 10 to 30 minutes.
Fish, 20 mm (fork length: FL) or larger, from the sampled
bypass flows were identified and numerated. These fish
counts were expanded proportionally based on sample
time to estimate the total number of fish salvaged in each
2 hour period of water export. These incremental salvage
estimates were then summed across time to derive
monthly and annual species-salvage totals for each facil-
1ty.

Chinook salmon loss estimates are presented because
its loss model has been widely accepted and has under-
gone extensive field validation compared to other species.
Loss is the estimated number of fish encountered by the
facility minus the number of fish that survive salvage
operations. Loss was subcategorized by origin and race.

Larval and post-larval fish (< 20 mm FL) were also
collected and examined to determine the presence of
young delta smelt in 2008. Larval sampling began on
February 19 at both facilities and ended on June 18 at the
SDFPF and on June 15 at TFCF. Larval samples were col-
lected every 6 hours during export operations. The fish
screen used in the routine counts was lined with a 0.5 mm
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nitex net to retain larval fish. Larval fish were identified
to species by TFCF personnel for both facilities.

This report summarizes the 2008 salvage information
from the TFCF and the SDFPF. The following species are
given individual consideration: Chinook salmon (Onco-
rhynchus tshawytscha), steelhead (O. mykiss), striped
bass! (Morone saxatilis), delta smelt' (Hypomesus trans-
pacificus), longfin smelt (Spirinchus thaleichthys),
threadfin shad! (Dorosoma petenense)', and splittail
(Pogonichthys macrolepidotus).

Water Exports

Water exports were substantially reduced from recent
years due to reduced water inflow and legal measures to
protect delta smelt. The State Water Project exported
roughly 1.5 billion m? of water in 2008. Annual SWP
exports ranged from 3.0 to 5.0 billion m? during 2003
through 2007 (Figure 1). The Central Valley Project
exported roughly 2.2 billion m? of water in 2008. The
annual CVP export in 2008 was also reduced compared to
recent years, which ranged from 3.2 to 3.4 billion m?
annually during 2003 though 2007.
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Figure 1 Annual exports in billions of cubic meters for the
SWP and the CVP, 1994 to 2008

The monthly water export patterns of the two water
projects showed seasonal differences. Water exports
peaked during July through November at the CVP and
January through February at the SWP (Figure 2). From
July through November, 1.3 billion m? of water was
exported by the CVP representing about 59% of the 2008
annual export. From January through February, 465.0

1. Pelagic Organism Decline (POD) species

million m® of water were exported by the SWP and repre-
sented about 32% of the annual export. The SWP exports
during August through October were also reduced com-
pared to recent years. The SWP monthly exports ranged
from 39.6 to 242.0 million m? of water. The CVP monthly
exports ranged from 67.4 to 289.0 million m? of water.
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Figure 2 Monthly exports in millions of cubic meters for the
SWP and the CVP in 2008

Total Salvage and Prevalent Species

Annual combined salvage (annual salvage) at the
SDFPF in 2008 was 648,797 which was the lowest on
record (Figure 3). The SDFPF salvage in 2008 decreased
substantially in contrast to 2007 and 2006 when 2,239,066
and 5,138,457 fish were salvaged, respectively. Annual
salvage at the TFCF in 2008 was 5,365,057. The TFCF
annual salvage was slightly greater than that of the previ-
ous year (3,164,530) and comparable to annual salvages
since 1994 (excluding 2006).
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Figure 3 Annual salvage of all taxa combined at the SDFPF
and the TFCF, 1982 to 2008
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Threadfin shad were the most salvaged fish species at
both facilities. Threadfin shad dominated the annual sal-
vage at the TFCF and accounted for 86.1% of the number
of fish salvaged (Figure 4). Striped bass were the only
other species to be salvaged in substantial numbers at the
TFCF. Threadfin shad accounted for 43.2% of the annual
salvage at the SDFPF. Striped bass and American shad
also contributed to the annual salvage at the SDFPF.
Threadfin shad have generally made up the bulk of sal-
vage at both facilities in recent years. In 2008, relatively
few (< 0.4% of total annual salvage) Chinook salmon,
steelhead, delta smelt, longfin smelt, and splittail were
salvaged at the SDFPF and TFCF.
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Figure 4 Percentages of annual salvage for the 3 most
prevalent species and other species combined at the
SDFPF and TFCF, 2008

Chinook Salmon

Annual salvage (all races and origins combined) of
Chinook salmon continued to be low at both facilities.
The annual salvage of 4,928 at the SDFPF in 2008 contin-
ued the declining trend which started in 2001 (Figure 5).
The annual salvage of Chinook salmon in 2008 was larger
than the annual salvage of 1,941 observed in 2007, but
was a decrease from the annual salvage of 8,629 observed
in 2006. Mean annual SDFPF salvage from 2001 to 2008
was about 8-fold lower than salvage in the 1980’s. The
annual salvage of Chinook salmon at the TFCF was 8,786
in 2008. The annual salvage of Chinook salmon in 2008
was similar to the annual salvage of 7,622 observed in
2007, but was a decrease from the annual salvage of
35,319 observed in 2006. Mean annual TFCF salvage
from 2001 to 2008 was about 6-fold lower than salvage in
the 1980’s and the late 1990°s.
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Figure 5 Annual salvage of Chinook salmon (all races and
origins combined) at the SDFPF and the TFCF, 1982 to
2008. The SDFPF 1986 salvage of 435,233 and the TFCF
1986 salvage of 752,039 have been truncated for scale con-
siderations

Salvaged Chinook salmon at both facilities were pri-
marily wild spring-run fish and wild fall-run fish (Table
1). Spring-run fish comprised 54% and 44% of the annual
salvage of wild Chinook salmon at the SDFPF and the
TFCEF, respectively. Wild fall-run fish comprised 40% of
the annual salvage of wild salmon at the SDFPF and about
49% of the wild salmon salvaged at the TFCF. The major-
ity of wild fall-run fish at the SDFPF and TFCF were sal-
vaged in May (Figure 6).

Loss of Chinook salmon in 2008 was higher at the
SDFPF than at the TFCF (Table 1). At the SDFPF the
annual loss of salmon was estimated at 21,697 while at the
TFCF the estimated annual loss was 7,010. Higher losses
within Clifton Court Forebay were the major cause for the
greater entrainment losses for the SWP compared to the
CVP.
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Figure 6 Monthly salvage of wild, fall-run Chinook salmon

at the SDFPF and the TFCF, 2008
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Table 1 Chinook salmon annual salvage, percentage of annual salvage, race and origin (wild or hatchery), and loss at the

SDFPF and the TFCF, 2008

Facility Origin Race Salvage Percentage Loss
SDFPF
Wild
Fall 1560 40 6921
Late-fall 10 <1 45
Spring 2142 54 9268
Winter 207 5 917
Total Wild 3919 17151
Hatchery
Fall 0 0 0
Late-fall 24 3 109
Spring 48 5 206
Winter 937 93 4231
Total Hatchery 1009 4546
Grand Total 4928 21697
TFCF
Wild Fall 3,285 49 2,675
Late-fall 4 <1 4
Spring 2,954 44 2,486
Winter 462 6 383
Total Wild 6,705 5,548
Hatchery
Fall 4 <1 3
Late-fall 56 2 41
Spring 59 3 45
Winter 1,954 94 1,368
Total Hatchery 2,073 1,457
Unknown Race 8 5
Grand Total 8,786 7,010
IEP Newsletter 39
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Steelhead

The annual salvage of steelhead (all origins com-
bined) at both facilities continued to be low in 2008 and
has remained low since 2005 (Figure 7). Annual salvage
at the SDFPF in 2008 was higher than in 2007: 1,944 as
opposed to 1,561. This pattern was opposite at the TFCF
as the annual salvage in 2008 was lower than in 2007:
1,887 as opposed to 4,068.

Hatchery steelhead made up the majority of the fish
salvaged at both facilities. At the TFCF, the salvage com-
position was 1,578 hatchery and 309 wild steelhead. The
salvage composition was 1,267 hatchery and 677 wild
steelhead at the SDFPF.

18,000
16,000
14000 SDFPF O TFCF
12,000

2 10,000

g

=

& 8,000

6,000
4,000

2,000

1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008

Year

Figure 7 Annual salvage of steelhead (all origins com-
bined) at the SDFPF and the TFCF, 1982 to 2008

The salvage of wild steelhead occurred in the first
half of the year at both facilities. Wild steelhead were sal-
vaged from January through July at the SDFPF and from
January through May at the TFCF (Figure 8). Wild steel-
head were salvaged most frequently during February
through May at the SDFPF. At the TFCF, wild steelhead
were salvaged most frequently during January through
April.
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Figure 8 Monthly salvage of wild steelhead at the SDFPF
and the TFCF, 2008

Striped Bass

In 2008, both facilities reported relatively low annual
salvage of striped bass. At the SDFPF, the 2008 annual
salvage was 145,580. The 2008 annual salvage was just
slightly more than the minimum for the period of record:
131,039 in 1983. The low 2008 salvage at the SDFPF
continued the generally low annual salvage observed
since the mid 1990’s (Figure 9). The low annual TFCF
salvage 0f 378,916 striped bass in 2008 also continued the
trend of low annual salvage since 1995. Prior to 1995,
annual striped bass salvage was generally above
1,000,000 except for 1983 and 1988 at the TFCF and 1983
and 1994 at the SDFPF.

W SDFPF O TFCF

®
o

10° X Salvage

201

LLhmhlﬂELfL oo

«

0.0

»m
5 2

==

:

100, [——

pr——

1986

1900 [m——
1992 N—
1904 UL

EN
1996

199

200

200

200,

2006
2008

Year

Figure 9 Annual salvage of striped bass at the SDFPF and
the TFCF, 1982 to 2008

The months of January and July accounted for the
majority of salvaged striped bass at the SDFPF and June
and July at the TFCF (Figure 10). At the SDFPF, the Jan-
uary salvage of 50,111 and the July salvage of 49,386
accounted for 68% of the 2008 annual salvage. At the
TFCEF, the June salvage of 111,035 and the July salvage of
189,497 accounted for 79% of the annual salvage. Striped
bass were salvaged every month at both facilities with the
lowest monthly salvage occurring in April at both the
SDFPF (131) and the TFCF (228).
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Figure 10 Monthly salvage of striped bass at the SDFPF
and the TFCF, 2008

Delta Smelt

Compared to the historical levels, few delta smelt
were salvaged in 2008 (Figure 11). The annual salvage at
the SDFPF decreased in 2008 to 1,029 compared to 2,360
delta smelt salvaged in 2007. The annual salvage at the
TFCF was higher in 2008 (1,009) compared to the near
record low of 348 in 2007. The recent annual salvages of
delta smelt were the lowest 4-year period of salvage on
record for both facilities.
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Figure 11 Annual salvage of delta smelt at the SDFPF and
the TFCF, 1982 to 2008

Most delta smelt were salvaged in a few months dur-
ing the first half of 2008 (Figure 12). Juvenile delta smelt
were most frequently salvaged in May (416) and June
(499) at the SDFPF, which accounted for 89% of the

annual salvage. The salvage of delta smelt (primarily
juveniles) also peaked in May and June at the TFCF.

1400 1
W SDFPF O TFCF
1200 1
1000 4

800 1

Salvage

600 1
400 1

200 1

0-—-!3—ﬂ ]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Figure 12 Monthly salvage of delta smelt at the SDFPF and
the TFCF, 2008

Delta smelt less than 20 mm were first detected in lar-

val fish samples from the TFCF on April 10 (Table 2).
Delta smelt larvae or post-larvae were observed on 10
days of monitoring at the TFCF. The longest period of
consecutive daily detections was a 3-day period during
May 2-4. Larval delta smelt were most frequently
detected in May (5 days). Delta smelt larvae were not
observed from the larval fish samples from the SDFPF.
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Table 2 Occurrence of delta smelt and longfin smelt larvae
among larval fish collected from the TFCF in 2008. A "Y'
indicates that larval delta or longfin smelt < 20 mm FL were
found while an "N" indicates no detection. Number of
counts per day with young smelt were recorded in paren-
thesis.

Longfin smelt
larvae

Delta smelt larvae
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Longfin Smelt

Longfin smelt continued to be salvaged at a low level
compared to the early 2000s and the late 1980s (Figure
13). The annual salvage in 2008 was 1,112 at the SDFPF
and 357 at the TFCF. Longfin smelt were salvaged in
winter and spring at both facilities (Figure 14). Juvenile
longfin smelt were most frequently salvaged in April
(146) and May (924) at the SDFPF, which accounted for
96% of the annual salvage. The salvage of longfin smelt
also peaked in April and May at the TFCF, and was com-
posed primarily of juvenile fish.

Similar to the delta smelt findings, longfin smelt lar-
vae or post-larvae were more frequently found in the lar-
val fish samples from the TFCF. Young longfin smelt
were detected on 17 occasions at the TFCF, mostly in
April (Table 2). Only 2 longfin smelt larvae detections
were made at the SDFPF on February 24 and 26. Longfin
smelt were first detected in the larval fish samples from
the TFCF on March 6. The longest period of consecutive
daily detections was a 7-day period during April 11-17.
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Figure 13 Annual salvage of longfin smelt at the SDFPFand
the TFCF, 1982 to 2008. The annual salvage at the SDFPF
for 1988 has been truncated for scale considerations
(140,040).
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Figure 14 Monthly salvage of longfin smelt at the SDFPF
and the TFCF, 2008

Splittail

The annual salvages of splittail were higher for both
facilities in 2008 than in 2007, but remained low com-
pared to recent years. The 2008 annual salvage was 4,979
at the SDFPF as opposed to 538 in 2007. The TFCF sal-
vaged 1,439 splittail in 2008 compared to 780 in 2007.
The 2007 TFCF salvage was the lowest on record since
1982 and a marked decrease from the record-high salvage
of 5.0 million in 2006. Splittail salvages have followed a
boom or bust pattern where annual totals often varied sev-
eral orders of magnitude from year to year (Figure 15).
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Figure 15 Annual salvage of splittail at the SDFPF and the
TFCF, 1982 to 2008

Threadfin Shad

The annual salvages of threadfin shad differed greatly
between facilities in 2008. Over 4 million (4,617,313)
threadfin shad were salvaged at the TFCF compared to
280,084 salvaged at the SDFPF. The TFCF annual sal-
vage was the fourth largest total and the SDFPF annual
salvage was the third lowest total for their respective facil-
ities since 1982.

The 2008 annual salvages also differed markedly
from the annual salvages from the previous year (Figure
16). Similar to splittail, annual salvages of threadfin shad
have varied greatly through time.
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Figure 16 Annual salvage of threadfin shad at the SDFPF
and the TFCF, 1982 to 2008

IEP Newsletter

43



