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Physical Features

As was done prior to construction. depth and velocity measurements were
made at 10 representative locations alon~ the palisade site. The
.easurements were taken June 24. 1987 in approximately the same locatJons
and flow as in 1986. The data is provided as ~eneral informatIon only on
changes In nearshore aquatJc habitat. A more definitive study on physical
changes to the channel is bein~ conducted by the CalIfornIa DepartMent of
Water Resources. Due to a low water year in 1987-88. there were no
apparent changes to nearshore habitat; therefore,depths and velocitIes were
not relaeasured.

In general. following const~uctlon. the beach a~eas of the palisades have
inc~eased so.ewhat. while ave~age depths at the .easu~e.ent points re.ained
about the same. Depth measu~e.ents were taken ~elatlve to-the sho~ellne.
and deposition between the palisades has .oved the shoreline outwa~d.
Nea~shore subst~ates prio~ to the palisades were a co.bination of g~avels,
sand/silt. and soil. Howeve~. following construction (the p~esent study
period), all of the nearshore substrate now consIsts of sand/silt and soil.
No g~avel was obse~ved on the sho~eline bottom.

Velocities have changed significantly as a result of palisade construction.
PrIor to constructIon, velocIties aeasured three and ten feet (roM the bank
were averaging 1.0 and 2.4 foot per second (f/s). respectively. Following
construction, they were reduced to 0.1 and 0.2 (/s, respectively. The
average depths and velocities for 1986 and 1987 are presented in Table
7. As indIcated earlier, a number of velocity measurements were made
behind the waterward palisade net. Velocities 1n thIs area ranged
froll 0.2 to 1.3 (/s with an average o( 0.8 f/s. Immediately waterward
of the last palisade. net velocities ranged from 3.0 to 6.0 f/s wIth
an average of 4.8 (/s.

SUMMARY

Data in this report represent the second and concluding year of biological
monitoring of the palisade-type bank protection project. Sites utilized in
developing data were the palisade site at Woodson Bridge State Recreation
Area. three natural banks utilized as controls, and one riprapped site.
Fish abundance studies were conducted at each site; chan~es in nearshore
aquatic habitat was noted; and a photo~raphic record of wildlife habitat
continued. Definitive information on engineering aspects, and depth and
velocity changes relating to the palisades are being developed by the
California Department of Wate~ Resources in a sepa~ate report.

Juvenile salmon. the primary aquatic study species. were found to utilize
all sites. The lowest occurrence of juvenile salmon was at the rlprapped
site. The relative abundance of juvenile salmon at the palisade site
increased compared to pre-project conditions. The difference in salmon
abundance between the palisade and the average of the three control sites
was reduced from 56 percent prior to construction to 20 percent following
construction. In the second year of the study. relative abundance of
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Average depth and velocity measurements at
the palisade site In 1986 and 1987.

Table 7.

Distance waterward from shoreline

3 feet

. ,

Depth Velocity

10 feet

..
Depth Velocity

1.4 1.0 4.4 1.4

1.6 0.1 4.0 0.2
-

~ Change
-
-92

-
+14

-
-90

-
-9

. Depth in feet

Velocity in feet/second
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juvenile salmonids at the palisade site exceeded that of the natural
control sites.

- .
to rock revetment. The primary area used by salmon at the palisades was in
the vicinity of the waterward panels. Data on abundance of other fish
specics encountered are provided.

Terrestrial and riparian wildlife habItat remaine~ essentially unchanged
following palisade construction. The year prior to construction, a bank
swallow colony of about 3,400 burrows (one of the largest in California),
was documented within the palisade site. During the following two years,
the colony was reduced in extent and numbers. While the exact reason for
reduction in colony size is unknown, it could be related to, the presence of
the palisades.

Following construction. salmon spawning did not occur adjacent to the
palisades. This was probably due to natural changes in channel
configuration rather than related to palisade induced changes. Nearshore
aquatic habitat significantly changed. In addition to the presence of the
physical structure of the palisades. velocities along the bank within the
area of the palisade were dramatically reduced and beach areas il!creased.

Based on tht! jnformatlon developed in the course of this study, it appears
. - °

compared t.o standard rock rcvetment. The basic reasons are: (1). existing
terrestrial vegetation is essentially undisturbed durine; project
construction, (2) fishery values are comparable to natural banks. and (3)
deposition. acc[Oetion, and nnturnl succession will ultimately allow for a
biologicnlly nntural shoreline environment. The less than positive ilspects
of palisades nre.associated with any bank stabilization project. These
are: II} loss uf eroding banks providing habitilt for bilnk swallows and
similar nesting species. (2) long-term changes in the natural successional
proc(~s... of riparian vegetation, (3) loss of grilvel recruitment. and (4)

site specific impacts on ndjacent spawning areas.

-- . ,-- -.- -_." -- --- ., It is not.
however. a panacea for all of the controve~sies associated with bank
stabilization wo~k on the Sac~amento River. i'ihere bank protection has been
follnd to be clearly rlecessary. and where palisades WOllld prove to be
engineerlnglyeffective. we recommend its u:>c a:> an altel"native to stilndard
rock 1"11vetment.
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