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Chapter 1. The Friends of Marsh Qreek
Watershedand Salmon Monitoring

The Friends of Marsh Creek Watershed
The Friends of Marsh Creek Watershed (FOMCW) is a community run group to protect
and improve the Marsh Creek Watershed.

The FOMCW meets the secomtlursday of the montt different locations in
Brentwood and Oaklefyom 6-8pm.

See thdorochurein Appendix A andisit theweb siteat www.fomcw.orgor
http://www.cced.org/marsh.htmfior more information about the FOMCW.

FOMCW_Salmon Monitoring

The FOMCW, in coordination with the Natural Heritage Institute (NHI), the East Bay
Regional Park DistriEBRPD)and the Delta Science Center, have been monitoring
salmon inMarsh Creek since 2001.

The FOMCW participates in an annual salmon monitoring training event to learn how to
monitor salmon and lead salmon monitgriwalks for the public The 20Marsh Creek
Salmon Monitoring Training took placon November4, 208. The FOMCW wil lead

walks fromDecembethroughFebruary2009.

Over310participants have monitored salmond&tevents since 200£uring the2008

2009salmon monitoring season, NHI and the FOMQ@FOMCW volunteers

participatedindt r ai n t he trainer 0 G2coemuantyon November
members attended 10 FOMCMA salmon monitoring eventsO0 FOMCW volunteers

led 14 total walks (10 walks for the public and 4 salmon observation walks) every

Saturday from November 29 througblffuary 28No live Chinook salmorandpossibly

two carcassswere observed in Marsh Creeka0082009.


http://www.fomcw.org/
http://www.ccrcd.org/marsh.html

Chapter 2. Salmon Information
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Figure 1. Important features and measurements of a fish. From Moyle 2002.

General Salmon hformation

There are currently five species of fish in North America which are commonly referred to
as Pacific salmon. These fivpexies are chinook, coho, sockeye, chum, and pink

salmon. Steelhead and sem cutthroat were recently added to the Pacific Salmon genus,
but most people still call them trout. There are also two other species, masu and amago
salmon, which occur only ing\a.

All Pacific salmon ar@nadramous. Anadromous fish are fish that migrate up rivers from
the sea to spawn in fresh wat€he wordanadramousomes from the Greek word
anadromoswhich means "running upSpawning ighe act of producing a new

generdéion of salmon, or mating.

All Pacific salmon except steelhead and-sgacutthroat are also semelparous. Fish that
are semelparous are fish that die after spawning. Steelhead amith sedthroat are
iteroparous, which means that they are abkpawnmore than once during their

lifetime. (Fromhttp://www.washingtontourist.com/salmon/journey/one.ptmi

Salmon in Marsh Creek: Chinook

Based on information from the California Dejpaent of Fish and Game and NOAA
Fisheries, personal observations and historical data, we can assume that ahlohtme
found in Marsh @ek are Chinook salmon.

On one occasion in 2001, NHI scientist Jim Robins photographed a salmonid that
appeared tde a steelhead tro(dncorhynchus mykisBecause steelhead are a

federally listed threatened species under the Endangered Species Act, the presence of a
steelhead trout in Marsh Creek would require the federal government (NOAA Fisheries)
to protect thénabitat where this fish lives, Marsh Creek.


http://www.washingtontourist.com/salmon/journey/one.html

Description

The scientific name for Chinook salmon is Oncorhynchus tshawytscha

from the Greek words fionkos o .(shawgtkcha and Ar yn
(pronounceedchabbp i s derived f sefishusdile name f o
by the natives of the Kamchatka Peninsula of Russia (Moyle 2002).

Chinook are the largest of the North American Pacific salmon, which is how
t hey ear ned t Kiegosalnok. Tteemaveréige size ranges from
2.5to0 3.5 feet, and 10 to 25 pounds. The largest Chinook caught on record
was 126 pounds! Chinook are named for the Chinook people of the
Columbia River, who depended on salmon and trout for their livelihoods for
thousands of years.

Chinookhavevery irregular black spots dheir bak, dorsal and caudal firsd black
markings on their lower gums.

There are both stream and ocgégoe Chinook. Stream type, more common in the

Northern reaches of their distribution, rear for up to two winters in their natal rivers

before migrating tohte ocean. Oceatype Chinook are ready to outmigrate within weeks

of emergence from the gravel, and spend an averag®é gedrs at se@ue to the
compromised conditions in Marsh Creek, we can assume that the salmon in Marsh Creek
are oceattype Chinook.

Distribution

Historically, Chinook ranged froitine Ventura River isouthern California to the edge of

the Arctic Ocean and east to Japan and Russia. Current spawning distrinuges from

the Kamchatka Peninsula in Russ@mthe Kotzebue Sound Alaska to Santa Barbara,

California The Sacramento and San Joaquin Rivers at one time supported 4 seasonal runs

of Chinook about a million strong. These numbers declined to the thousands by the

19706s, but have since i ncr maosisodthsEasteenwhat . T
side of the Pacific than in Asia.

Runs
Sal mon are categorized by Arunso or the ti me
spawn. The salmon in Marsh Creek are consid€erdral Valleyfall-run Chinook.

Chinook Salmon Life Cycle

According to the Salmon Protection And Watershed Network (SPAWN), which has a

successful salmon monitoring program on Lagunitas Creek in Marin Caatraty,

minimumnaturalists should be able to talk about the Chinook salmon life cyclehamd

people wher&o look for salmon. The following provides a very in depth description of a
Chinooko6s I|life cycle for your information. C
information to the general public. Most of this information was taken directly from the

SPAWN Steam Naturalist Training Manual and a NHI report on restorirsgri;am flow




for salmon in the San Joaquin Basin. A full page life cycle diagratsasncluded in
Appendix A.

Chinook Salmon Life Cycle

The eggs incubate
in gravel

Sawning adults deposir
eggs in smeambeds

Alevins hatch e . >
from the eggs ' ool ooy
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The majority of Chinook
g
Fry migrate downstream one to three salmon manre in the
months after hatching. In some river Smolts migrate to an estuary oceai for up to four years

systems a small but significant porfion of to adapt to saltwater
the fiv will marure in the stream for up to
a year before beginning their migration.

Life in the Ocean

Chinook salmon spend approximately 1 to 5 years in the ocean before
returning to spawn in streams where they were born (Moyle 2002), though
historically, most Chinook salmon returning to the Sacramento River have
been 4 years old (Clark 1929, in USFWS 1995).

While in the ocean, salmon swim as far away as Alaska and Japan.

Large scale harvesting of salmon in the ocean may be severely limiting
salmon populations. From 1967 to 1991, 60-80% of total salmon production
was harvested (CMARP).



Migration Upstream

Salmon have an inherent level of orientatibat alow them to return from the ocean to
thestreamavhere they were borandtime their arrival in coastal location® spawn
Scientists have found evidence that saldeann the smell of their natal rivers when they
migrate to the ocean and are therefdae & smell their way hont®e spawn

The migration from the ocean into estuarine waters causes complex physiological

changes in the salm@md requires considerable ener§almon stop feedinghen they

enter freshwateiThe starvation does not resulbrin the absence of food, but is a form of
anorexiaMigration and reproduction deplete the salmon of almost all their fat and about

half their proteinSalmon that have spawned or are about to spawn arecoftered in a

white fungus, which indicates thtte fistb s mu s cl e t i ssuaedsrdttieg br eaki n
as it putgts remaining energy into making the next generafldis makes salmon that

die after spawning less palatable and should help deter people from poaching salmon to

eat in Marsh Creek.

Upriver migration is not only energetically demanding but it can be associated with
significant levels of mortality. Factors that influence mortality include high temperatures,
which both weaken the fish and accelerate proliferatigratsfogens, predatorsch as

great blue herons, otters and osprey, and parasites such as myxosporean.

Temperatures ranging between 50°F (10°C) and 67°F (19.4°C) were found to
be suitable for upstream migration of fall-run Chinook (Bell, 1986; Bell,
1973 in USFWS, 1995; and Bell 1991 in Oroville), but temperatures above
70°F (21.1°C) prevented the upstream migration of adult Chinook salmon
from the Deltato San Joaquin River.

Fall-run Chinook salmon headed for the San Joaquin tributaries typically leave the
Pacific Ocean andnter the Delta near Jersey Island (Jersey Point) in September, migrate
slowly (up to two months) upstream and enter the San Joaquin tributaries in late October
or early November, and continue to migrate up tributaries through December depending
on river canditions (Hallock et al, 1970 CADFG 1993 and 1997, and Carl Mesick
Consultants 1998a in CMARP). Since 2001, the earliest salmon have been observed in
Marsh Creek is late October.

Typically salmon move upriver following periods of high water flow. Howgewedeeper
rivers, fish may ascend without regard to flow. Due to agricultural and stormwater runoff,
Marsh Creek flows year round and salmon could migrate upstream at any time. Based on
the lack of salmon in the channel in the fall of 2005 when thenfiaggdr rains occurred at

the end of December, we can byipesize that salmon are more likely to migrate up

Marsh Creek after heavy rains.

Redd Site Selection and Preparation

After salmon have entered the freshwater streaatd) f'Emale selects and prefmeae

redd a nestwhere they lay eggJhis is a critical aspect of the salmon life cycle because
the majority of mortality generally takes place during the period of incubation in the
gravel.




Females musthoosea site that will be suitable for her embsyt incubate for months
after she has died and preptre gravel to receive those embryos.

Preferred habitat is determined by the incubation needs of embryos. Considerations in
redd site selection include:

1 A gravel substrate that is marble tof&tedand is free of fine sediment and silt.
Sediment and silt can block the spaicethe substratand reduce oxygen
availability to incubating embryos.

1 High flows ofoxygenated watehat freely move through the substrdtecation
at the head of a riffleshallow, fastmoving waterusually has the greatest
oxygenatedvater.

Because of their large body size, Chinook tend to use deeper water and larger gravel size
to spawn than other salmon (up to cantaloupe size rocks). The female digs the redd in
areas wih moderate to high velocity water about a foot deep. Most spawning and rearing
activity takes place in mainstream chanreeerimmediately above the saltwater limit

or hundreds of miles upstream.

The first female that arrives in the stream can se@laathever site she chooses.
Females arriving later have to either choasether site or drive off the territory holder.

Once a site is chosen, the female digs a redd by facing upstream, turning on her side,
arching her back and sweeping her tail dowmseveral times. The tail sweeps loosens
sand and sijtwhich flowdownstream. The female digs a crater in the streambed gravel
with the finer materials building ypalledfi t a i lorstipeiddwhséream side of the
crater. 0 The s orasestheglowof oxyigdnaed gatea threugh then c r e
spaces in the gravel and facilitates respiration by the embryos.

Chinook redds are distinguished from those o
regularity. Their redds tend to be more circular and adgpdr in thereek, and have
more definite edges, and larger spawning gravel.

While the female is preparing her redd, she may be attacked by females hadidicent
territories. Attacks are often directed at females in the act of digging. Females may als
attack males if they are not ready for spawning.



tail splil
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Photo of a Chinook salmon redd.

Due to the small available space on Marsh Creek between the Delta and the
drop structure, most salmon pile up in the pools directly below the drop
structure. In December 2004 the FOMCW observed two redds in the second
and third pools downstream of the drop structure that were 3 feet by 6 feet.
It is unclear if the salmon are only building redds at the drop structure
because that is as far as they can swim, or if they are turning around and
building redds downstream where there are fewer fish.

Courtship and Mating Behavior

When the female is preparing her redd, she may be courted by one or more males. The

sole or dominant male positions himself just downstream of her ginfdaguently cross

over, swimming from one side of the female to the other. This position may enable the

mal e to detect odors indicated the femal eds
himself for fertilization and to drive off competitofBhe male displays to the female and

often moves up along her side and rapidly quivers his flanks. The male also interacts with

other males in a sidey-side display and by chasing and ramming the competitor, both

with closed jaws and biting. The competi#qosition themselves at increasing distances

from the females and are termed Osatellited
female. When the redd is prepared and the female is courted by an acceptable male, she

will be ready to spawn her eggs. Timually occurs a few days after she has arrived. The




male signals his readiness by repeatedly crossing over, and by quivering. The vibrations
appear to be an important signal coordinaspgwning.

The eggs, previously connected to a skein of connecsisteet in the ovary, are now

|l oose in the femaleds body cavity and are s
of the body walls. One or more males will rush along her flanks and release milt,
including sperm cel |l s, ossible. Eelttilzatien odccrs t he f e mal
quickly and penetration of the egg membrane by a sperm cell is facilitated by uptake of

water by the egg. This o6water hardeningd ren
after about 20 seconds.

The female begins a sesief gentle covering digs, starting just upstream from the pocket

containing the eggs to bury the eggs and then begins digging a new pocket. Later digging
completely buries the first egg pocket durin
are not depsited all at once, but in a series of pockets. The eggs in separate pockets may

be fertilized by the same male(s) or by other males.

After a few days, all eggs have been depos@uinook can spawn up to 14,000 eggs,
averaging about 5,000he females gard the redd to keep it safe from digging by other
females, and continue to dig and keep it clear until they weaken, drift downstream and
die.

A pair of spawning salmon in Marsh Creek, November 21, 2004. Photo by
Sarah Puckett.



Egg Development and Egrgence

Baby salmortypically emerge from their gravel nests in three to five moriiggs

usually incubate in the gravel for approximatéfydays (two monthdjefore hatching
(Healey 1991) and it takes about 70 days for the small fish to emerge frgnatieé

(USFWS 1998 in SP Cramer, 200@Jhen these fish first hatch from the egg they are
known as alevins, and have an attached yolk sac that they depend on for food and
nourishment. When alevins emerge from the gravel they are knownagurenile

sdmon. In most San Joaquin basin tributaries, incubation and alevin development occurs
from October through March (CMARP).

The development of eggs into fry appears to be a difficult time for Chinook (Healey,
1991). High water temperatures, fine sedimeppaay, dewatered redds, poor quality
gravel, and low substrate flow may contribute to the high mortality rate during egg and
alevin developmentligh water temperatures (greater than 5@% C)), particularly in
October and early November due to low reearstorage and high air temperatures
(CMARP, Loudermilk 1996) may cause egg mortality and decrease the incubation period
(EA Engineering 1993 in CMARPResearch shows that low dissolved oxygen and/or
low water temperature increase the time the eggsttettevéop. The lack of vegetation

on Marsh Creek causes water temperatures to increase, and the growth of instream
aquatic vegetation observed in theal decreases dissolved oxygen, negatively affecting
salmon eggs and fry.

JuvenileDevelopment and Saitification

Fall-run Chinook usually emerge from the gravel as fry between January and March.
Large portions of fry are immediately dispersed downstream to the lower rivers and the
Delta, while some fry remain in the tributaries to rear (Kjelson et 8R i®Healey

1991, Moyle, 2002, and SP Cramer, 2000). SP Cramer (2000) found that peak migration
of fry was associated with an increase in daily average flows.

Growth and rearing of juveniles is crucial to ensure that they grow fast enobgbtoime
smotsandunder go fsmol ti f i ctansitiooto be abldthlieeimpshlty si ol og
water. Smolts argypically >70-80mm. Larger juveniles have a better chance of surviving

to the smoltification phase.

Fry appear to develop and grow in the tributgran inundated floodplains and in the

Delta at different times until they become smolts and are large enough to migrate to the
Ocean. There is great uncertainty about the suitability of the Delta for juvenile rearing
and growth relative to rearing conditis in the tributariesAlthough Chinook salmon use
estuariedor up to 5 months to grow and feedost research shows that juveniles suffer

very high mortality in the Deltalhe Delta hasa high population of predator fisdnd

lacks wetland habitatwhich provides important feeding red hiding areas for salmon

Because Marsh Creek is a straight flood control channel designed to carry floodwaters as
fast as possible out to the Delta, juvenile salmon are likely toalsbed downstream into

the Delta where themay not survive.

There is strong evidence, based on studies in the Yolo Bypass, that juveniles rearing on
inundated floodplains had significantly higher growth rates than juveniles reared in the
mainstem of the Sacramento River due to better habitfoad resources (Sommer et

al. 2001). Although Marsh Creek has been cut off from its floodplamespbthe goals of

the Dutch Slough Wetland Restoration Project is to restore 1,200 acres of freshwater



wetlandsand floodplainsat the mouth of Marsh Cred@r the rearing of juvenile salmon
and other Delta fish species.

Tributaries areisuallya productive source of macroinvertebrates, which provide food for
salmon and there is evidence of macroinvertebrates in Marsh Cireeikever, channel
incision, degaded riparian vegetation and degraded streambed complekigh are all
characteristics of Marsh Crediave been found to reduce the supglgrganic detritus

that invertebrates depend on for food, which may limitgincand survival of juvenile
salman that depend on invertebrates (Allen 1995 in CMARP).

The fate of juvenile salmon in both Marsh Creek and the Delta apgréar However,
California Department of Fish and Game biologists found 13 juvenile saimgoril

2002 and 5 juvenile salmon in9® below the drop structure. All juveniles weetween

60 and 80 mmthe size of a typical smolt, which provides evidence that Chinook not only
spawned successfully in Marsh Creek, but their offspring are big enough to have an
increased chance ahdergoing smoltificationand migrating to



Chapter 3. Salmon in Marsh Creek

Historical Salmon Data

According to Moyle (2002)iCentral Valley faHrun Chinook has always been the most
abundant run in the Central Valley, and may have numbered over a million spawners in
some Yyears. It occurred in ahajor tributaries, eachf which had a district run. Ithe

period 19671997 average numbers in the Sacramento River, including hatchery fish,
ranged from 107,300 to 381,000 fish, with an average of around 200,000 fish. In the San
Joaquin system annualmbers have been smaller and more variable, ranging from 1,100
to 77,500, with half being fewer than 10,000 fish. The runs approached extinction during
the droughtinfluenced years 1989992. In both cases runs are heavily supplemented

with fish of hatchey origin (1665% depending on run, year and who is counting) from
large hatcheries on Battle Creek and the Feather, American, Mokelumne, and Merced
Rivers. It is not certain to what extent naturally spawning salmon depend on hatcheries or
vice versa. Redtion in the ocean fishery combined with favorable ocean conditions

resulted in increased returns of this run, I
In part because of the uncertainty of the role of hatchery fish in the [Central Valley] the
National Marine FisherieServicehas considered listng i s as a t hreatened

According toHistorical Distribution and Current Status of Steelh@wcorhynchus

mykis3, Coho Salmon@. kisutch, and Chinook SalmorQ). tshawytschain Streams of

the San Francisco Estuary, Califorrbg Robert A. Leidy, U. S. Environmental

Protection Agency, Gordon S. Becker and Brett N. Harvey, October 2003:
AGobalet (1992) presented evi-&wopeare(ADf r emai n
1000-1500) archeologicalite adjacent to Marsh Creek at the John Marsh State Historic
Park, west of Brentwood. Gobalet identified salmonid remains that "probably represent
the chinook salmorQncorhynchus tshawytschbecause it is the most common of the

five salmon species knowtno migrate through the Carquinez Straight to the Sacramento
and San Joaquin rivers" (Gobalet 1992, p. 73). Gobalet (1992) suggested the salmon
likely was caught in the open waters of the Estuary and transported to the location of the
archeological site. kernately, the fish remains may be anotBeicorhynchuspecies

caught either in the open waters of the Estuary or in Marsh Creek. Other surveys have
produced evidence of Chinook salmon remains at native American village sites in

other portions of the watshed (J. Hale pers. comm.).

No salmonids were observed by DFG during an April 1942 visual survey of Marsh Creek
at twolocations: 0.25 miles upstream from the mouth in a tidal reach, and in close
proximity to a bridgdour miles east of Byron (Curtis 49). DFG again surveyed the

creek in August 1975 from Marglreek Reservoir upstream to the headwaters adjacent

to Morgan Territory Road and did not obsesatmonids (Curtis and Anderson 1975). In

a 1978 memorandum, DFG characterized Marsh Gaseeasai and probably lacking

any significant fishery resource (Anderson 1978).

In May 1981, Marsh Creek was sampled by seine and gill net at ten locations between the
mouthand midelevation sites adjacent to Marsh Creek Road. No salmonids were
collected (Leig 1984).

EBRPD electrofished two Marsh Creek sites upstream and downstream from the Round
Valley Creek confluence in July 1996. Xio mykissvere found (EBRPD 1996 9 9 9 ) . ©



Salmon Spawner Survey2001-2008

Students from Tom Li ndkEkchemisttyblass were thefosbton Hi g h
documentChinooksalmon spawning in Marsh Creek while sampling for water quality

2001 NHI first observd salmon in Marsh Creek in 2001 and began organizing creek

walks to observe spawning salmon in 20Ddta from eah year was compiled in an

Excel spreadsheéfppendix D and summarized ithe figure below

Chinook Salmon Bserved in Marsh Creg001-2008

\ A —e— Max live fish observed at one time
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Number of Chinook Salmon

According to monitoring data, salmon are present in Marsh Creek from late October
through theend ofJanuary. The maximum number of salmon observed at meenas

over 100 in 200D2. The maximum number of carcasses observed at one time was 18 in
2004-05. Most years between 0 and 2 carcasses are observed each year as summarized in
the figure below.
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Mumber of Carcasses Observed in Marsh Creek 2001 - 2008
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The following provides a summary of tldinooksalmondata collected from 2001 to
2008

20072008

First day fish observed: December 6, 2007
Last day fish observed: January 27, 2008
Maximum live fish observed at one time: 10

Maximum carcasses observed at one time: 1

Number of redds observed: 0

Total fish observed over season: 15

General observation49 volunteers from the FOMCW participated in the second annual
Atrain the trainero event on November 3, 200
FOMCW-led salmon monitoring events led by 12 vokersevery Saturday and Sunday

November 172007through January 27, 2008carcityof salmon reported throughout

Sacramentésan Joaquin Delta and along coastal California. Major oil spill occurred in

San Francisco Bay ddovember 7First heavy rainsdidnt occur unt i | beginr
JanuaryThe California Department of Fish and Game Salmon Spawner Survey protocol

was used to collect data.

20062007
First day fish observed: December 16, 2006
Last day fish observed: January 7, 2007

Maximum livefish observed at one time: 65



Maximum carcasses observed at one time:
Number of redds observed:
Total fish observed over season:

General observation3: h e

2
0
72

FOMCW participated in the fi

event on December 30@6. 64 community members attended 5 FOMHE/salmon

monitoring events. Heavy rains in late November brought a significant number of

Chinook upstream to spawn. Three white sturgeon carcasses were also observed in Marsh
Creek. The California Departmenteish and Game Salmon Spawner Survey protocol

was used to collect data.

2005 2006

First day fish observed:

Last day fish observed:

Maximum live fish observed at one time:
Maximum carcasses observed at anmet
Number of redds observed:

Total fish observed over season:

November 13, 2005
December 2, 2005
5

0

0

12

General observation$here was small number oddult Chinook salmon identified

200506 due to the delayed onset of rains until late December. The large storm events in
December and January created muddy conditions, which made it difficult to view salmon
and created poor conditions for spawning during this time. Together, the groups observed
approximately 2 total salmon between November 13 and Decem20@5

2004- 2005

First day fish observed:

Last day fish observed:

Maximum live fish observed at one time:
Maximum carcasses observed at one time:
Number of redds observed:

Total fish observed over season:

November 21, 2004
December 19, 2004
80

18

2

114

General observationghis was an excellenegr to observe salmon in Marshe€k
because the water was so clear. The large groups of salmon were all observedatsthe
directly downstream ahe drop structure. THEOMCW observed what appeared to be
two redds in the second and third pools that were approximately 3 feet éty Gie
exceptional water clarity allowed tROMCW to seespecific detds about the salmon:
theywere green, black, red, pink, and covered with white fungus and small btask sp
All of the fish observed with binoculars had their adipose fins.

On December 19, tHEOMCW counteds live salmon and 18 carcassése carcass

missing its adipose fiwas sent into the Department of Fish and Game to recaazteal

wire tag (CWT) inge its head. The CWrevealed that the salmon was a fall run

Chinook raised in the Mokulmne River Hatchery and released in 2001 (so it was at least 3

years old).

2002-2003
First day fish observed:
Last day fish observed:

November 6, 2002
Januay 9, 2003

rst



Maximum live fish observed at one time: 25

Maximum carcasses observed at one time: 0
Number of redds observed: 0
Total fish observed over season: 55

General observationkpts of salmon were observed in Marsh Creek this year.-2802
was the first year NHI, the Delta Science Center and thieBzgsRegional Park District
led salmon walks for the public.

2001- 2002

First day fish observed: late October

Last day fish observed: early November

Maximum live fish observed at oriene: 100+

Maximum carcasses observed at one time: 2

Number of redds observed: observation of attempt to dig redds
Total fish observed over season: 100+

General observationkate October and early November 2001 significant numbers of
salmon nigrated up Marsh eek and attempted to spawnknowledgeable fisherman

who John Cain spoke with claimed to have caught a 45 pound fish and to have observed
"over 100" salmon pulled from the creek by fisherman during a two week period when he
fished in tle evenings. He thought the run was several 100 to 1,000 fish. This fisherman
says that salmon have been running for each of the last five years, which is the length of
time he has been visiting the creek. He also claimed that salmon were attempiting to di
redds. NHI heard from two separate sourc@$isherman and @ontra Costa Water

District employee- that other fish were backing up ai@vnstream barrier below the
railroadtracks in Oakley. Other reliable observers from Ironhouse and EBRPD have
reported similar sightings from previous years.

Juvenile Salmon

In April 2002, Erica Cleugh, a California Department of Fish and GBRE)

employee, identified 13 juvenile Chinook salmon between 60 and 80mm downstream of
the drop structure.

Darrel Slottm, DFG, found five juvenile salmon below the drop strucha®sveen

Oakley and Brentwood in 189when he sampled for mercugncentrations in 1995,

1996 and 1997 during the spring following the major rainfall and runoff of the year
(approximately betweellarch and May). The fish length ranged from&@Dmm.

(Darell Slotten, Marsh Creek Watershed Mercury Assessment Project, June 1998, (916)
756-1001,dgslotton@ucdavis.eglu

The presence of juvenile salmonhtarsh Creek suggests there are successful
populations on spawning adult salmon.

Salmon Hatcheries

Hatcheries implemented a program a few years ago where they installed coded wire tags
(CWT) intothe heads o€hinook salmon to gather information aboutfisa. They

clipped allthe adipose fins otine fish with coded wire tagSince these fish are now
returning to spawn, it's most likely that a fish with a clipped adipose fin has a CWT. DFG
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would like people to take these fish (if they are dead) so thegxtract the CWT.
Salmon heads with CWT should be sent to:

Melodie PalmeiZhwalen

CA Dept of Fish and Game
475 Aviation Blvd, Suite 130
Santa Rosa, CA 95403
Phone: (707) 572870
E-mail: mpalmer@dfg.ca.gov

The CWT information from the salmofiom Marsh Creelsent into DFG in the winter of

2004 revealed that the salmon was a Chinook from the Mokulumne River Hatchery. In a
conversation with Kevin Eckhert, Region 3 fish biologist from DFG, he said he believes
thatmost of the salmon from Marsh Creek are strays from hatcheries. It is very difficult
to tell whether or not salmon in Marsh Creek
because hatcheries where Marsh Creek Chinook salmon could come from don't cut all the
adipose fins. All fish with clipped adipose fins are from hatcheries, but not all fish with
their adipose fins are wild. Sarah Puckett put in several calls to hatcheries to determine
what percentage of fish has their adipose find clipped (see baisit).
http://www.dfg.ca.gov/lands/fh/index.htrfdr more information on natcheri€eghe

National Marine Fisheries Serve (NMHS)rying to implement a clipping

law/memo/policy to institute mandatory pentage of clipping in hatcheries.

Mokelume River Hatchery (209) 59-3383. Had CWTs. Steve Boyd(9) 3651089,

works for EBMUD, leads carcass surveys, spawning surveys, fish counts. EBMUD built
hatchery (now run by DFG) for mitigation because they liaimanche dam on

Mokulmne Dam) said MRH clips about 15% per year of Chinook and puts in CWT in as
many as possible (contract out with Big Eagle and Associates). Depends on production of
fish (about 4 %2 million). Clips all the Steelhead and puts CWT imbaital5% of these.

Check outvww.rmis.comdatabase to find out info on CWT information.

Nimbus HatcheryAmerican Riveii (916)3582820. Only Ginook with CWT have
their adipose fins clipped. They produce 4 ¥ millish. Clip all steelhead. Takes 6
morths to clip all the steelhead. ImplementegerimentalCWT program 34 years ago.
Results showed fish from Coleman, Mokelmne and Merced hatcheries.

Merced River Hatcheriy(209) 5636410. distraiseChinook, no steelmd. In charge of
hatchery for southern Delta. Tim Heinz in charge of Tuolumne facility

Feather RiveHatcheryi (530) 5382222. Done partial markingjover the years. Had
CWTs An estimated 20 percent tife ocean sport and commercial catch comes from
fish reared at the hatchery.

ColemanNational Fish Hatchery - (530) 3658622. Located on Battle creek, a
tributary of the Sacramento river.Raises Chinook salmon and steelhead.
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California's Fish Hatcheries back to main Fish Hatchery Page

M salmon and Steelhead
Hatcheries

1. Iron Gate Hatchery

2. Mad River Hatchery

3. Trinity River Hatchery

4., Feather River Hatchery

5 =

6. Nimbus Hatchery
Mokelumne River Hatchery
Merced River Hatchery

7
8.
/Y Trout Hatcheries

9. Mount Shasta Hatchery
10. Darrah Springs Hatchery

Crystal L ake Hatchery
12. American River Hatchery
13. Silverade Fisheries Base
14. Moccasin Creek Hatchery
15. Hot Creek Hatchery
16. Fish Springs Hatchery
17. Mount Whitney Hatchery
18. San Joaguin Hatchery
19. Kern River Planting Base
20. Fillmore Hatchery
21. Mojave River Hatchery




Chapter 4. Salmon Monitoring and Creek
Walks

Tips on Interpretation

Anatole France wrote, fADo not try to satisfy
Awaken peopleds curiosity. I't i s enough to
just aspark. If there is some goadflammables t u f f it owi | catch fir
Interpretation for the 21st Century, p. 20)
Sample Agenda
Introduction

1 Thank you for participating in the salmon monitoring program!!

1 Selfintroduction and group affiliation.@. Friends of Marsh Creek Watershed)

1 Groupintroductionsi hame sign inanda question(i.e. How did you find out

about the walksWhat isthe mostintes st i ng t hi ngarshCreeve seen

Why are you here? Do you like to eat salmon?
1 Review logistcs
o Bring hats, jackets, binoculars and sunglasses.
o No bathrooms
o 1.5 mile walk along paved trgfound trip)
0 About 23 hours
1 Review of agenda
0 Purposeof monitoring
Salmon education
Review salmon survey
Walk along the Creek
Monitor water quality
Conclusionkeepmonitoring

O O O0OO0Oo

Purpose of Mnitoring

Most people on the tour are there because they were surprised to learn that there
are salmon in Marsh Creek. This is a good opportunity to tell people about the
importance of Marsh Creek: if salmon are trying to lay @gs in Marsh Creek then
this creek must be important, restored and protected.

1 Learn more about salmon

9 Learn more about Marsh Creek

1 Gather data about salmon in Marsh Creek

91 Discover the extraordinary natural resources in your backyard and community

1 Protect almon from threats (to the Creek and to their lives)
0 Fish barrier near Brentwood Wastewater Treatment Plant
o Loss of habitat spawning gravel and riparian vegetation
o Poor water quality from sediment, pesticides, trash
o Poaching

1 Improve habitat so morelsaon use Marsh Creek

1 Increase civic pride by knowing these fish use Marsh Creek

1 Indicate the health and biological diversity of Marsh Creek



Salmon Kucation

1 Salmonilife cycle
1 Chinook salmon identification
1 Specieof special concerin no poaching

Review Sahon Survey

1 Distribute and review survey
1 Ask for a volunteer to fill out the survey form
1 Encourage everyone to monitor salmon in the future

Walk Along Marsh Creek

Walk along the Marsh Creek tréibm Delta Road to the drop structure and back
Watch for liveand dead salmon and redds in the creek

Point out other points of interest along Marsh Creek

Pant out birds and other animg8ppendix B)

Look for other fish in Marsh Creek (Appendix C)

Donét disturb the fish or kohbeingtoonests (r e
loud

1 If anyone sees a salmoreid the group and gather together on the trail

= =4 =4 -8 -8 -9

Monitor Water Quality

1 Test temperature of air
1 Test temperature of water

ConclusionKeep Monitoring
Encourage people mntinue monitoring on their own and repahat they find
Encourage them te patient and persistent. These fish are hard to sdegysmay not
see a salmon every time, but they are there
1 Reporting what you find how to call in or mail information if you see a salmon
1 Go after rain eventand during high tide
1 Salmon are in Marsh Creetofn approximatelyDctoberthrough January
1 Look anywhererom the Delta to thdrop structure, 4 miles total

Other Points of Interest Along Marsh Creek

Even i f we donét see s alMamsb @Greek. Hdreecaresomes a | ot
potential topics to discuss while walking along Marsh Creek:

Straight Creek and Lack of Trees

Ask people to think about characteristics of a creek. Natural creeks tend to meander and

are shaped | i ke a é&BanusudllpstraighteNatural earéeksilaor s h Cr e
have trees and other vegetation along the banks. Notice that there are no trees, and

therefore no shade, along Marsh Creek. See page dbthe Marsh Creek Watershed

report for more information on flooding @tflood control.

Historically, the Marsh Creek channel through Brentwood and Oakley meandered
downstream, and consisted of multiple channels that regularly flooded and migrated. The
constant mobility and flooding of the channel created a patchwork oineveetlands

ranging from mature valley oak woodlands to seasonal wetlands.



As Brentwood grew and more floodplain lands were converted to both agriculture and
commercial use, the effects of frequent flood events began to have a significant financial
impact. After a series of particularly damagi
flood control district and the Soil Conservation Service straightened and confined the

channel and removed all of the existing riparian vegetation near the channel toorder

more efficiently move floodwaters from Mount Diablo to the Delta.

The County flood control district eradicates any vegetation that becomes established

along the Marsh Creek channel with herbicides in a management technique known as
Achemi cglb mowmaintain the c¢hanRoedCordgrolabi | ity
improvements have eliminated nearly all of the riparian and floodplain habitat that once
flourished along the banks of Marsh Creek.

Rock Rifles

Ask people if they notice anything urua about the rocks in the Marsh Creek channel.

At first glance, the rocks in the channel look like a natural part of the creek, but they were
strategically placed in the channel to prevent erosion. Look how they occur
approximately every 100 feet.

Channel excavation, clearing and straightening has resulted in the loss of 50% of the total
stream channel length. Due to the decrease in channel length, the grade of Marsh Creek
has become steeper. To prevent floodwaters from eroding or deepening the, ¢hannel
Flood Control district added piles of rocks to create a series of pools to make the creek
less steep.

Although artificial, these structures create a series of pools and riffles that provide habitat
for aquatic species. Chinook salmon like to hitléne deep pools between these rock
riffles.

Housing Development




Ask the group to find where the people that live in the houses along Marsh Creek are able
to access the creek and trail. Can the people that live along the creek see the creek from
their howses? Do you think the developers considered Marsh Creek to be a positive or
negative feature when they designed their houses?

These questions are intended to encourage people think about the past development along
Marsh Creek and to think about what coomity members want in the future. See pages
62-64 of the Marsh Creek Watershed Report for more information.

Creek Access
Do you think it is legal or illegal to go in Marsh Creek? According to the Contra Costa

County Flood Control District, Marsh Creekisn own as a Afl ood contr ol

than a ficreeko. The Flood Control District
channel that runs through the cities of Brentwood and Oakley. Legally, you are

trespassing on Flood Control District propeftyou walk on the banks or in the Marsh

Creek channel unless you first get permission or a permit from the District.

Vacant Parcels

There are several undeveloped parcels of land adjacent to Marsh Creek from Delta Road
to the drop structure. Delta Roadthe southern boundary of the City of Oakley. Most of

the land between DelRoad and the drop structusgn unincorporatedontra Costa

County, but is within the Sphere of Influence of the City of Brentwood

1 Hanson Ranch The Hanson Ranch parcel wasnexed into the City of
Brentwood in 2006 and is scheduled to be developed into a housing subdivision
(see figure below)Thanks to collaboration between the Friends of Marsh Creek
Watershed and the City of Brentwood, this parcel must incorporate a aloifey
Marsh Geek when it is developed.

1 Dwelley Parcel Mr. Dwelley owns the land on either side of Marsh Creek south
of Delta RoadHe sold most of his land on the eastern side of Marsh Creek to the
Liberty Union High School District, but retains mosttloé land on the western
side of Marsh Creek for farming. Heexploring the possibility of selling his land
in the future. The Contra Costa County Flood Control District has expressed an
interest in using his land for a detention basin to capture eftcedsvaters. The
City of Brentwood is interested in developing tharcelfor either commercial or
industrial purposes.

a
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City of Brentwood Subdivision Map showing parcels between Delta Road and Sunset
Road, intuding Hanson Rancand land owned by Mdwelley. Dotted line shows
Brentwood City limits. Hanson Ranch was annexed into the City of Brentwood in 2006.

1 Liberty Union High School District: A large vacant parcel just downstream of
the drop structure was purchased by the Liberty Union High Sé&hswict for
the location of a new high school (see figure belde FOMCW would like to
work with the LUHSD and Mr. Dwelley to incorporate Marsh Creek into this
development and develop an outside learning laboratory focused on Marsh Creek,
environmentakducation, water quality monitoring and salmon as part of the
development of the High School.
91 Fish Ladder Park: NHI and the FOMCW have discussed pussibility of
creating a park near the fish ladder on land owned by the Brentwood Waste Water
Treatment Rint (WWTP) tocreatea destination location; somewhere people
would travel to sit down on benches in the shade and observe salmsseand
salmon swim up thiadder. The City of Brentwood &sointerested in educating
thepublicabout the waterfall frorthe WWTP.Currently there is no information
about the purpose of this waterfall (it aerates treated waste water before it is
discharged into Marsh CreeHR)he parkcould be created through a partnership to
educate the public about what flows into and wivas in Marsh Creek.
Getting involved early on in the planning process can help to improve and plaistt
Creekand incorporate the restoration of Marsh Creek into these prop&tiepages 59
62 of he Marsh Creek Watershed report for more inforomati



‘ APPROXIMATE SCALE (feet)

Liberty Union High ScHooI District Proposé&aurth High SchoolDraft map by
Kleinfelder inlnitial Study, July 14, 2008.

Drop Structure and Future Fish Ladder

The mainstem of Marsh Creek is approximately 30 miles long. Salmon can currently

access3 miles from the Delthefore they encounter aféot cement barriecalled a

Adrop structur e 0. spawningieimgaireg habitdfehe fislalbddeo n ar e
is constructed, they will be able to access an additional 7 afigsod habitat futter
upstreamGraduate students from UC Berkeley studied the gravel upstream and found it

was suitable for spawning Chino¢dee abstract in Appendixdhd
http://repositories.cdlib.org/Mga/hydrology/levinefor the full report) The fish ladder

will allow salmon to access this gravel and a better spawning location.

Design
The fish ladder will allow salmon to swim from the pool below the barrier, through the

western wing wall of the dp structure, to the water above the drop strucgee.
AppendixF for complete engineering designgioé fish ladder, done by Jones and
Stokes.The pictures below show examples of other fish ladders.


http://repositories.cdlib.org/wrca/hydrology/levine/

Example of fish ladder.

Example of fish ladder.

The original plans fofish passagevolved stepping up to the drop structure with a

series of rock steps, or weirs. However, it was determined that this made the water
velocity increase in Marsh Creek and would have causeasliseerosion and water

surfaces upstream of the barrier to violate County flood safety standards. The only way
this plan would have worked is if rock riprap was placed downstream along the banks of
Marsh Creek for 70800 feet and to excavate a largerroiel upstream. This would

have cost $2 Million; the current project costs approximat2b0®00. Moving dirt is

the most expensive part of construction, riprap is the next most expensive.

Fish |l adders arendét as ef smaettiviliecreases r ock wei
awareness about salmon and improve the compromised habitat they spawn in now.



