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SCOPE OF WORK

In fall 2010, 4 Santa Cruz County watersheds waraluated for habitat quality asdmpledor

juvenile steelheatb compare with past resulRefer to maps il\ppendix A that delineate reaches
and sampling sites. The mainstem San Lorenzo River #ifolitaries were sampled with a total & 1
sites.Sevenhalf-mile segments were habitat typedassess habitat conditions and select habitats of
average quality to sampli reaches that were not habitat typed, the same habitats were sampled in
2009 and 2Q0. Tributaries included Branciforte, Zayante, Lompico, Bean, Raivell,Boulder and
Bea creeksEight steelhead sites were sampled below anadromy barriers in Soquel Creek and its
branchesln the Aptos Creek watershed, 2 sites in Aptos Creek and 2 sites in Valenciav@reek
sampledIn the Corralitos sulwatershed of the Pajaro River drage, 4 sites were sampled in
Corralitos Creek, 2 sites were sampled in Shingle Mill Gulch and 2 sites were sampled in Browns
Valley Creekalong with1 half-mile segment habitat typed lower Shingle Mill Reach 1.

Annual monitoring of juvenile steelhe@deégan in 1994 in the San Lorenzo and 1997 in Soquel Creek.
The Corralitos swwatershed was previously sampled in 1981, 1994, 2@0@.Aptos Creek was
previously sampled in 1981, 206&@ ®.0

For annual comparisons, fish were divided into two age classes and three size classes. Age classes
were youngof-the-year (YOY) and yearlings and older. The size classes were Size Classifx75
Standard Length (SL)), Size Class Il (between 75 and 150 mm SL) and Size Class Il (>=150 mm SL).
Juveniles in Size Classes sizeddol bahswdr encesao
migrating smolts by Smiti2005, because most fisof that size would grow sufficiently in the

following spring to smolt. Fish below that size very rarely smolt the following spring.

I-1. Steelhead and Coho Salmon Ecology

Migration. Adult steelhead in small coastal streams tend to migrate upsti@arnthie ocean through an

open sandbar after several prolonged storms; the migration seldom begins earlier than December and m
extend into May if late spring storms develop. Many of the earliest migrants tend to be smaller than those
entering the streanatler in the season. Adult fish may be blocked in their upstream migration by barriers
such as bedrock falls, wide and shallow riffles and occasionalaing. Marmade objects, such as

culverts, bridge abutments and dams are often significant bai®iense barriers may completely block
upstream migration, but many barriers in coastal streams are passable at higher streamflows. If the barri
is not absolute, some adult steelhead are usually able to pass in most years, since they can time their
upstream movements to matdptimal stornflow conditions. We located partial migrational barriers in

the San Lorenzo River Gorge caused by a wide riffle that developed below a bend in 1998 (Rincon riffle)
and a large boulder field discovered in 1992 that alesafalls (above Four Rock). Both of these
impediments were probably passable at flows above approximat@ly &ibic feet per second (cfs) as

they were observed in 2002. A split channel tiaveloped at the Rincon riffle 14002 and ir2007there

existel a steep cascade where the channels sgjJamakingadult steelheagassage up the main channel
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difficult. In 2008, the steep cascade was gone, offering much easier fish passage up the main channel. T
boulder field at Four Rock was partially modified2008, though we have not examined the redalts.

most years these are not passage problems. However, in drought years and years when storms are
delayed, they can be serious barriers to steelhead and especially coho salmon spawning migration. In the
Weg Branch of Soquel Creek, there are Girl Scout Falls | and Il that impede adult passage. Based on
juvenile sampling, it appears that adult steelhead pass Girl Scout Falls | in most years but seldom pass C
Scout Falls 11

Coho salmon often have moreveee migrational problems because their migration period, November
through early February, is often prior to the stormflows needed to pass shallow riffles, boulder falls and
partial logjam barriers. Access is also a greater problem for coho salmon likegube at maturity and
cannot wait in the ocean an extra year if access is poor due to failure of sandbar breaching during drougt
or delayed stormflow. In recent yearstil 2008 the rainfall pattern has generally brought early winter
storms to allowfor good coho access to the San Lorenzo system, though only a small number of apparent
strays have been detected at the Felton fish ladder and trap.

Smolts (young steelhead and coho salmon which have physiologically transformed in preparation for
ocean lie) in local coastal streams tend to migrate downstream to the lagoon and ocean in March througt
early June. In streams with lagoons, yooifitheyear(YOY) and yearling fish may spend several

months in this highly productive lagoon habitat and growdtgpiln some small coastal streams,

downstream migration can occasionally be blocked or restricted by low flows due primarily to heavy
streambed percolation or early season stream diversions. Flashboard dams or sandbar closure of the
stream mouth or lagocare additional factors that adversely affect downstream migration. However, for
most local streams, downstream migration is not a major problem except under drought conditions.

Spawning Steelhead and coho salmon require spawning sites with graveis1(f4" to 3 1/2" diameter)
having a minimum of fine material (sand and silt) and with good flows of clean water moving over and
through them. Flow of oxygenated water through the redd (nest) to the fertilized eggs is restricted by
increased fine matermfrom sedimentation and cementing of the gravels with fine materials. Flushing of
metabolic wastes is also hindered. These restrictions reduce hatching success. In many local streams,
steelhead appear to successfully utilize spawning substrates withehigimtages of coarse sand, which
probably reduces hatching success. Steelhead spawning success may be limited by scour from winter
storms in some Santa Cruz County streams. Steelhead that spawn earlier in the winter are more likely tc
have their reddwashed out or buried by the greater number of winter and spring storms that will follow.
However, unless hatching success has been severely reduced, survival of eggs and alevins is usually
sufficient to saturate the limited available rearing habitat istsmall coastal streams and San Lorenzo
tributaries. However, in the mainstem San Lorenzo River downstream of the Boulder Creek confluence,
spawning success in the river may be an important limiting factor. The production of YOY fish is related
to spawnig success, which is a function of the quality of spawning conditions, the pattern of storm events
and ease of spawning access to upper reaches of tributaries, where spawning conditions are generally
better.
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Rearing Habitat In the mainstem San Lorenzover, downstream of the Boulder Creek confluence,

many steelhead require only one summer of residence before reaching smbtisizealso the case in

the Soquel Creek mainstem and lagdexcept in streams with high summer flow volumes (greater than
about 0.2 to 0.4 cubic feet per second (cfs) per foot of stream width), steelhead require two summers of
residence before reaching smolt size. This is the case for most juveniles inhabiting tributaries of the San
Lorenzo Riverand the mainstem upstream o Boulder Creek confluencéhis is also the case for most
juveniles in the East and West Branches of Soquel Creek, as well as in the Aptos watershed (except its
lagoon) and the Corralitos smmtershed except in wetter years such as Zl@&nile steellad are

generally identified as YOY (first year) and yearlings (second year). The slow growth and offeatwo
residence time of most local juvenile steelhead indicate that the year class can be adversely affected by
low streamflows or other problems¢lnding overwintering survival) during either of the two years of
residence. Nearly all coho salmon, however, smolt after one year under most conditions, despite their
smaller size.

Growth of YOY steelhead and coho salmon appears to be regulatedilaplavinsecfood (determined

by substrate conditions in fastwater habitat and insect drift edtiepughescapeover (hiding areas,

provided by undercut banks, large rocks which are not buried or "embedded" in finer substrate, surface
turbulence, et andwater depth inpools, rurs and riffles are also important in regulating juvenile

numbers, especially for larger fish. Densities of yearling and sueltl steelhead in small streams, the
upper San Lorenzo (upstream of the Boulder Creek confluande$an Lorenzo tributaries, are usually
regulated by water depth and the amount of escape cover durifiguoperiods (July October) and by
overwinter survival in deep arok complex pools. In most small coastal streams, availability of this
"maintenance habitat" provided by depth and cover appears to determine the number of smolts producec
(Alley 2006a; 2006b; 2007; Smithg982). Abundance of food (aquatic insects and terrestrial insects that
fall into the stream) and fastater feeding positions for capture of drifting insects in "growth habitat"
(provided mostly in spring and early summer) determine the size of thess. Stualy of steelhead

growth in Soquel Creek has noted that growth is higher in wapténg compared to sumratzdl

(Sogard et al. 200% It was determined that in portions of a watershed that are capable of growing YOY
juvenile steelhead to smolt sizeeir first growing season (Size Class Il =>75 mm Standard Length in

fall), the density of YOY that obtain this size was positiadgociateavith the mean monthly streamflow

for Mayi SeptemberAlley et al. 2004. Furthermore, it has been shown that thesi of slower

growing YOY in tributaries was positivessociateavith the annual minimum annual streamfloiéy

et al. 2004. Aquatic insect production is maximized in unshaded, high gradient riffles dominated by
relatively unembedded substrate lartpan about 4 inches in diameter.

Yearling steelhead growth usually shows a large increase during the period of March through June. Larg
steelhead then may smolt as yearlings. For steelhead that stay a second summer, mid to late summer
growth is veryslight in many tributaries (or even negative in terms of weight) as flow reductions eliminate
fastwater feeding areas and reduce insect production. A short growth period may occur in fall and early
winter after leafdrop of riparian trees, after incredssreamflow from early storms, and before water
temperatures decline below about 48°F or water clarity becomes too turbid for feeding. The "growth
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habitat” provided by higher flows in spring and fall (or in summer for the mair&aenhorenzo Rer) is
very important, since ocean survival to adulthood increases exponentially with smolt size.

During summer in the mainstem San Lorenzo River downstream of the Boulder Creek confluence,
steelhead use primarily fastater habitat where insect drift is theapest. This habitat is found in deeper
riffles, heads of pools and faster runs. YOY and small yearling steelhead that have moved down from
tributaries can grow very fast in this habitat if streamflows are high and sustained throughout the summer
The shalbw riffle habitat in the upper mainstem is used almost exclusively by small YOY, although most
YOQOY are in pools. In the warm mainstem Soquel Creek, downstream of Moores Gulch, juvenile steelheac
utilize primarily heads of pools in all but the highest figgars, with some YOY using shallower runs and
riffles. Upstream of Moores Gulch in summer on the mainstem and in the two Branches (East and West),
juvenile steelhead use primarily pool habitat where cover is available and deepensi&ffles are

usedby primarily YOY and more so in the upper mainstem than the branches where they become more
shallow.

Pools and stepuns are the primary habitat for steelhead in summer in San Lorenzo tributaries, the upper
San Lorenzo River above the Boulder Creek loenice the Aptoswatershed and the Corralitos sub
watershedecause riffles and runs are very shallow, offering limited escape Pawary feeding

habitat is at the heads of pools and in deeper pocket water-ofisgeI he deeper the pools, the more

value they have. Higher streamflow enhances food availability, surface turbulence (as overhead cover)
and habitat depth, all factors that increase steelhead densities and growth rates. Where found together,
young steelhead use pools and faster watdiflesrand runs/stepuns, while coho salmon use primarily
pools, being poorer swimmers.

Juvenile steelhead captured during fall sampling included a smaller size class of juveniles less than (<) 7
mm (3 inches) Standard Length (SL); these fish wouldstimlways require another growing season

before smolting. The larger size class included juveniles 75 mm SL or greater (=>) and constituted fish
that are called "smolt size" because a majority will likelyraigrate the following spring and because

fish smaller than this very rarely smolt the following spring. Smolt size was based on scale analysis of out
migrant smolts captured in 1988 in the lower San Lorenzo River. This size class in fall may include

fast growing YOY steelhead inhabiting the maanst of theSan Lorenzo Rivesnd Soquel Creelower

reaches of larger San Lorenzo tributaréagjlower reaches of Corralitos and Aptos creeks. It also

includes slower growing yearlings and older fish inhab#ithgvatershed reaches

A basic assumptioim relating juvenile densities to habitat conditions where they are captured is
thatjuveniles do not move substantially from where theycapgured during the growing season. This
assumptions reasonablbecause at sites in close proximity, such aacadljt larger mainstem and

smaller tributary sites, there are consistent differences in fish size, such as juveniles that are
consistently larger in the mainstem sites where streamflow is greater and there is mdpe fdlay (

pers. observation) In othercasesthere are differences in fish size between sunny productive habitats
and shady habitats where food is scarce. This indicates a lack of movement between sites. In addition
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Davis (1995, during a study of growth rates in various habitat typeskel juvenile steelhead in June

in Waddell Creek and recaptured the same fish in September in the same (or immediately adjacent)
habitats where they had been mark&ddence is lacking that would indicate ecologically significant
juvenile movement upstreanuiigng the dry seasgiand the concern that summer flashboard dams
without ladders may impede upstream movements of juvenile salmonids appears unfounded
Shapovalov and Taftl@54, after 9 consecutive years of fish trapping on Waddell Creek, detected
very limited upstream juvenile steelhead movements; most of the relatively limited movement was in
the winter.

Overwintering Habitat Shelter for fish against high winter flows is provided bgpkr pools, undercut
banks, side channels, large unembeddedsrankl large wood clusters. Oweintering survival is usually
a major limiting factor, since yearling fish are usually less tha2020 as abundant as YOExtreme
floods(i.e. 1982 and 1998pay make overwintering habitidite mostritical for steelhead q@duction. In
the majority of years when bankfull or greater stormflows occur, these refuges are critical, and it is
unknown how much refuge is needed. The remaining coho streams, such as\@dde#l and Scott
creeks, have considerably more instreamdubanothers(Leicester 200%.

[-2. Project Purpose and General Study Approach

The 2@.0fall fish sampling and habitat evaluation included comparison 1 f@enile steelhead

densities at sampling sites and rearing habitat conditions with thos@4r2091 and 2003200 for the

San Lorenzo Rivemainstemand8 tributaries anavith those inl 9 9 7 B f@ar&h® Soquel Creek

mainstem and brancheé¥)10 sitedensities were comparedrnailti-yearaverages. Trends in habitat
conditions and steelhead densities were examined for mainstem and tributdognvsitgsulti-year data.
Habitat conditions ere assessed primarily from measured streamflow, escape cover, water depth and
consistent visual estimates of streambed composition and embeddedness.

Fall steelhead densities and habitat conditior2010in the Corralitos Creegubwatershed were
compared to those in 1981, 1994 and 20Q8L0. Fall 2QL0 steelhead densities and habitat conditions in
the Aptos Creek watershed were compared to those in 1981 and 20R&010 site densities were
compared to muklyear averages.

In 2010, instream wood was inventoried in middle Bean CreiekllenZzayante Creek, East Branch
Soquel Creek and Corralitos Creek to guide the County in choosing potential habitat enhancement
projects.
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DETAILED METHODS
M-1. Choice of Reaches and Vicinity 8ampleSites

Prior to 2006, juvenile steelhead densitiese estimated by reach, an index of juvenile steelhead
production was estimated by reach and by watershed. Indices of adult steelhead population size were als
calculated from juvenile population indices. Since 2006, fish densities at average haliyatamaling
sites in previously determined reach sé&gments
proportion of habitat types sampled at each site within a reach was kept similar between years so that
site densities could be compared betwgears for each reach. However, site density did not

necessarily reflect fish densities for an entire reach because the habitat proportions sampled were not
exactly similar to the habitat proportions of the reach. In most cases, habitat proportitesvatis
somewhat similar to habitat proportions in the reach because sampling sites were more or less
continuous and lengths of each habitat type were somewhat similar. However, in reaches where pools
are less common, such as Reach 12a on the East BraBohuel Creek and Reach 2 in lower

Valencia Creek, a higher proportion of pool habitat was sampled than exists in the respective reaches.
More pool habitat was sampled because larger yearlings utilize, almost exclusively, pool habitat in
small streams,ral changes in yearling densities in pools are most important to monitor. In these two
cases, site densities of yearlings were higher than reach densities. Prior to 2006, actual reach density
and fish production could be compared between years and bewastres because fish densities by
habitat type were extrapolated to reach density and an index of reach production with reach
proportions of habitat types factored in.

The mainstem San Lorenzavas divided into 13 reaches, based on past survey Wwabtg(1a;

Appendix A map, Figure 2. Much of the San Lorenzo River was surveyed during a past water
development feasibility study in which general geomorphic differences were obg&lieggd 993. This
work involved survey and determination of reach bounslami¢he mainstem and certain tributaries,
including Kings and Newell creekdbles 1ab; Appendix A map, Figure 2. In past work for the San
Lorenzo Valley Water District, Zayante and Bean creeks were surveyed and divided into reaches.
Previous work fothe Scotts Valley Water District required survey of Carbonera Gragtkeach
determination, although it has not been sampled since 2001. Considerations for reach boundaries in
Lompico Creek were similar to those for other tributaries, including sumrsefidas, past road impacts
and bridge crossings, water diversion impacts and extent of perennial channel. -k s@fment
surveyed and sampled in Lompico Creek was mostly in the lowermost Reach 13e and included some of
Reach 13f with two bridge crsings.

In each tributary and the upper mainstem of the San Lorenzpthe uppermost extent of steelhead use
was approximated in past years to make watershed population estimates. For the upper San Lorenzo
River, topographic maps were used with attentiazhtnge in gradient and tributary confluences to
designate reach boundarigsble 1b; Appendix A map, Figure 3. The uppermost reach boundaries for
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Bean and Bear creeks were based on a steep gradient change seen on the topographic map, indicative ¢
passag problems. The Deer Creek confluence was used on Bear Creek, although steelhead access
continues somewhat further. Known barriers were upper reach boundaries in Carbonera, Fall, Newell,
Boulder and Kings creeks. The extent of perennial stream channesiryears was used for setting
boundaries on Branciforte, Zayante and Lompico creeks. Steelhead estimates in Zayante Creek stopped
the Mt. Charlie Gulch confluence in past years, although steelhead habitat exists above in Zayante Creel
and Mt. Charlie @lch in many years. Steelhead habitat in Lompico Creek was first sampled in 2006.

In 2010, sampled tributaries of the San Lorenzo included Zayante, Lompico, Bean, Fall, Newell, Boulder,
lower Bear and lower Branciforte creeks. Refefdble 1c, AppendixA, Figure 2 and page 2 for a list

of sampling sites and locations in1Z20Half-mile segments in the vicinity of sampling sites were habitat
typed to select sampling sites with average habitat condifonseaches not habitat typed in 2010, the
previos year 0s sampl i &teplhead inhabit athardributasep, bnd m the past, 9 major
tributaries were samplethcluding Carbonerather tributaries known to contain steelhead from past
sampling and observation include (from lower to uppetershed) Eagle Creek in Henry Cowell State

Park, Lockhart Gulch, Mountain Charlie Gulch in the upper Zayante Creek drainage, Love Creek, Clear
Creek, Two Bar Creek, Logan Creek tributary to Kings Creek and Jamison Creek (a Boulder Creek
tributary). Othe creeks likely to provide limited steelhead access and perennial habitat in some years for
relatively low densities of steelhead include Glen Canyon and Granite creeks in the Branciforte system;
Powder Mill Creek, Gold Guiclflower mainstem San Lorenaibutaries); and Ruins and Mackenzie

creeks (2 small Bean Creek tributaries). This list is not exhaustive for steelhead. Resident rainbow trout
undoubtedly exist upstream of steelhead migrational barriers in some creeks and especially upper Bould
Creekabove the bedrock chute near the Boulder Creek Country Club.

In Soquel Creek reach boundaries downstream of the East and West Branch confluence were
determined from our habitat typing and stream survey work in September 1997. For reaches on the Eas
andWest branches, boundaries were based on observations made while hiking to sampling sites,
observations made during previous survey work, and reach designations made by Dettman during earlie
work (Dettman and Kelley 1984. Changes in habitat characteristibat necessitated reach boundary
designation often occurred when stream gradient changed. Stream gradiesffeftshabitat type
proportions, pool depth, substrate size distribution and channel type. Other important factors separating
reaches are éhange in tree canopy closure or significant tributary confluences that increase summer
baseflow and/or may be locations of sediment input from tributaries in winter.

The 7.1 miles of Soquel Creek (excluding the lagoon) downstream of the East and WestBvaare

divided into 8 reached &ble 2a; Appendix A of watershed maps The lagoon was designated Reach

0. The 7 miles of the East Branch channel between the West Branch confluence and Ashbury Gulch we
divided into 4 reaches. The upstream limit oéltead in this analysis was considered Ashbury Gulch

due to the presence of a bedrock falls and several boulder drops constituting Ashbury Falls immediately
downstream. These impediments likely prevent adult access to areas above the falls in most years.
Furthermore, the salmonid size distribution of previous years at Site 18 above Ashbury Falls (delineated
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in Table 2b) indicated that a higher proportion of larger resident rainbow trout was present in the
population upstream of Reach 12b. The West Brandi2hraliable steelhead reaches (13 and 14a). The
upper West Branch reach was shortened in 2000 when a bedrock chute (Girl Scout Falls 1) was observe
upstream of Olson Road (formerly Olsen Road) near the Girl Scout camp. This chute is likely impassabl
during many stormflows. Therefore, juvenile steelhead population estimates for previous years were
reduced to exclude potential juvenile production above this passage impediment. Sampling in 2003 and
2005 indicated that steelhead likely passed Girl Scowt Fhaiit not Girl Scout Falls Il. Sampling in

2004 indicated that some steelhead might have passed Girl Scout Falls I, althougbfytberygar

production above Girl Scout Falls Il was approximately half what it was downstream. Sampling in 2005
and 2008ndicated that adult steelhead did not pass Girl Scout Falls II. After 2006, the sampling site
upstream of Girl Scout Falls Il was dropped from the scope.

In 2002, the upper West Branch was surveyed. Significant impediments to salmonid migration were
found and used as reach boundaries. Reach 14b was designated between Girl Scout Falls | and Girl Sc
Falls I1. Reach 14c¢c was designated between Gir
Reach 14d was designated between Tucker Road anel Mills Dam.

Soquel Creek sites included 4 mainstem sites with one in Reach 1 (Site 1) upstream of the lagoon
(downstream of Bates Creek), one in the lower mainstem below Moores Gulch in Reach 3 (Site 4), on
in the upper mainstem in Reach 7 (Site 1) ane in the upper mainstem in Reach 8 (Site Taplé

2b). Half-mile segments encompassing these sites were habitat typed to determine sampling sites with
average habitat quality, except 0.8 miles were habitat typed in Reach 1. Sampling sites wareachose
represent the lower East Branch Reach 9 (Site 13a) and the upper East Branch Reach 12a (Site 16)
(Table 2b) in the upper Soquel Creek watershed where most of the spawning usually occurs. On the
West Branch, one sampling site was chosen downstrearnl &ddut Falls | and Hester Creek in

Reach 13 (Site 19). The reach between Girl Scout Falls | and Il was habitat typed (Reach 14b) and
sampled (Site 21) in 2009. Landowner objection in 2006 prevented our surveying and sampling of
Reach 14a in the future.

In the Aptos Creek watershed 2 sites were sampled in Aptos Creek, representing thgtladient

Reach 2 above the Valencia Creek confluence and the higher gradient Reach 3 in Nisene Marks State
Park @ppendix A map). Two sites on Valencia Creek werargded in the vicinity of historical sites
previously sampled in 198T#ble 3). Reach 2 was above passage impediments near Highway 1

where a new fish ladder was constructed. Reach 3 was above the passage impediment that has been
retrofitted at the ValenciRoad culvert crossing. Hathile segments in the vicinity of historical

sampling sites were habitat typed so that pools with average habitat quality could be chosen for
sampling, along with adjacent fastwater habitat. Site numbers were consistent Withub®&ering.

In the Corralitos Creek sub-watershedof the Pajaro River Watershed, sampling sites were chosen
based on historical sampling locatiossr(ith 1982; Alley 19953 and historical reach designations
determined in 1994/lley 19959. Reach delinations were based on previous stream survey work of
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streambed conditions, streamflow and habitat proportions by Alley of the extent of steelhead
distribution in subwatershed in 1981 and past knowledge of streamflow and sediment inputs from
tributaries bySmith and Alley during drought and floo@igble 4a; Appendix A). Half-mile segments
were habitat typed in the vicinity of the historical sampling sites to identify pools with average habitat
guality and their adjacent fastwater habitat to sample. Site ensmere kept consistent with the

original 1981 designations to prevent confusion.

In Corralitos Creek, 4 reaches were chosen: Reach 1 downstream of the water diversion dam (Site 1),
Reach 3 downstream of Rider Creek as streamflow steadily increased thevaliversion dam (Site

3), Reach 6 upstream of Rider Creek (a historical sediment source) and the Eureka Canyon Road
crossing at RM 2.95 (box culvert baffled in 2008) that is a partial passage impediment (Site 8) and
Reach 7 upstream of Eureka GulcHjstorical sediment source (Site 9aples 4a and 4b;

Appendix A map).

In Shingle Mill Gulch, Reach 1 was chosen below the partial passage impediment at the second road
crossing (Site 1) and Reach 3 above the second (approach modified in 2008) anadhordssings

and the steep Reach 2. Reach 3 is a lower gradient, low flow reach downstream of Grizzly Flat (Site 3
(Tables 4a and 4b; Appendix A majp.

In Browns Valley Creek, Sites 1 and 2 were chosen to represent the 2 reaches previously delineated
there Tables 4a and 4b; Appendix A majp. The diversion dam demarcated the reach boundaries
because of its potential effect on surface flow and a change in channel type. Other valuable steelhead
habitat exists in Ramsey Gulch and Gamecock Canyon Céeeikh(1982).

M-2. Classification of Habitat Types and Measurement of Habitat Conditions

In each watershed,-¥aile stream segments were habitgted using a modified CDFG Level IV habitat
inventory method; with fish sampling sites chosen within each sedrasedl on average habitat

conditions. See sampling methods for more details. Habitat types were classified according to the
categories outlined in th@alifornia Salmonid Stream Habitat Restoration Mafkkalsi et al. 1998.

Some habitat characteristicen® estimated according to the manual's guidelines, including length, width,
mean depth, maximum depth, shelter rating and tree canopy (tributaries only in 1998). More data were
collected for escape cover than required by the manual to obtain more gbtaitegically relevant
information.

M-3. Measurement of Habitat Conditions

During habitat typing in 200, as in past years, visual estimates of substrate composition and
embeddedness were made. The observer looked at the habitat and made menés leasethon what

he saw with his trained eye. Therefore, these estimates are somewhat subjective, with consistency betwe
data collectors requiring calibration from one to the other. An assumption is that the same data collector
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will be consistent in vigal estimates. If more than one data collector contributed to the same study, the
original observer trained the others to be con
estimates of substrate abundance or embeddedness of about 16fé beteen sites and years

probably represent real changes in habitat quality. The previous years' data was not reviewed prior to dat
collection so as not to bias current data.

Fine SedimentFine sediment was visually estimated as particles smiadierapproximately 0.08 inches.

In the Santa Cruz Mountains, there is little gradual gradation in particle size between sand and larger
substrate, making visual estimates of fines relatively éasyual consistency in data collecting personnel
during habiat typingis important however Gravelsized substratis generally in short supplyrhe

comparability of these visual estimates to data collection via pebble counts would depend on the skill of
the visual estimator and the skill of the pebble countaolls. Untrained volunteers tend to select larger
substrate to pick up and measure during pebble counts, resulting in an overestimate of particle size
composition. The accuracy of pebble counts is also dependent on sample size. Neither the pebble count
northe visual estimate will provide data for substrate below the streambed surface. The McNeil Sampler
may be used for core samples, and results from this method niagaoobparable to the other methods.

The substrate sampled with ity devicess restrided by the diameter of the sampler. Both pebble

countng and core sampling are too labor intensive for habitat typing. We do not believe rdeptin
estimates than those taken for percent fines are necessary for this fishery study.
Embeddednes&mbeddeness was visually estimated as the percent that cobbles and boulders larger thal
150 mm (6 inches) in diameter were buried in finer substrate. Previous to 1999, the cobble range include:
substrate larger than 100 mm (4 inches). The change in cobbl&ediz@ad little effect on

embeddedness estimates. The reason the cobble size was increased to 150 mm was because substrate
smaller than that probably offered little benefit for fish escape cover, and embeddedness of smaller
substrate was not a good indaaof habitat quality for fish.

Cobbles and boulders larger than approximately 150 mm in diameter provided good, heterogeneous
habitat for aquatic insects in riffles and runs and some fish cover if embedded less than 25%. Cobbles al
boulders larger #m 225 mm provided the best potential fish cover if embedded less than 25%.

Tree Canopy Closuréelree canopy closure was measured with a densiometer. Included in the tree
canopy closure measurement were trees growing on slopes considerable distatioe $teeam. The

percent deciduous value was based on visual estimates of the relative proportion of deciduous canopy
closure provided to the stream channel. Tree canopy closure directly determines the amount of solar
radiation that reaches the streamamy date of the year, but the relationship changes as the sun angle
changes through the seasons and with stream orientation. Our measure of canopy closure estimated the
percent of blue sky blocked by the vegetative canopy and was not affected byahglsun

Greater tree canopy inhibits warming of the water and is critically important in small tributaries.
Increased water temperature increases the metabolic rate and food requirements of steelhead. Tree car
in the range of 7890% is optimal in thepper mainstem San Lorenzo River (Reache$s2)@nd
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tributaries because water temperatures are well within the tolerance range of juvenile steelhead and cohc
salmon. If reaches with low summer baseflow become unshaded, water temperature rapidly increases.
Limited openings (145%) in the canopy provide some sunlight during the day for algal growth and

visual feeding by fish. In the San Lorenzo River system, it is important that the tributaries remain well
shaded so that tributary inflows to the mainsteensaifficiently cool to prevent excessively high water
temperatures in the lower mainstem river (ReacHss Where tree canopy is often in the b range.

There is an inverse relationship between tree canopy and insect production in riffles, whiefealiemw
steelhead growth in larger, mainstem reaches, especially downstream of the Zayante Creek confluence,
having deeper, fastwater feeding areas, despite the elevated temperatures and steelhead metabolic rate
(and associated food requirements.) Intaaid very dense shading reduces visibility of drifting insect

prey and reduces fish feeding efficiency. However, asiatdr feeding areas diminish in smaller stream
channels with less streamflow further up the watershed, high water temperaturesrezsgisteelhead

food demands beyond the benefits of greater food production in habitat lackingwatisteeding

areas. Here is where shade canopy must increase to maintain cooler water temperature and lowered
metabolic rate and food requirementsusfnile steelhead.

Escape CoyvVver 1 Ths escape cover qndesSfor eaetshabitat type within sampled sites was
guantitatively determined in the same manner in 2% and in 2002010. The importance of escape

cover is that the more there irsa habitat, the higher the production of steelhead, particularly for steelhead
=>75 mm SL. Water depth itself provides some escape cover when 2 feet deep and good escape cover
when it is 3 feet deep (1 meter) or greater. Escape cover was measuradtasahée linear distance

under submerged objects and undercut banks within the habitat type that fish at least 75 mm (3 inches)
Standard Length (SL) could hide under, divided by the length of the habitat type. The summer escape
cover (as unembeddeduties, undercut banks and instream wood) also provides overwintering habitat in
the tributaries. This allowed annual comparisons for the habitats at historical sites.

Escape Coveril Habi t atReTayphi mrsge gheetnh o da vheyr aRjeeasc h .n
2 0 0 51Dfar@scape cover by habitat type were determined from habitat typed segments. Reach cover
indices were determined for habitat types in reach segments for purposes of annual comparisons. The
escape cover index for each habitat type in arhdé#é segment was measured as the ratio of linear feet of
cover under submerged objects that Size Class Il and Il juveniles could hide under for all of that habitat
type in the segment divided by total feet of stream channel as that habitat type in thegpsarit.

Objects of cover included unembedded boulders, submerged woody debris, undercut banks, bubble
curtains and overhanging tree branches and vines that entered the watenadéawbjects, such as

boulder riprap, concrete debris and plywood alsovted cover. Escape cover constituted areas where
fish could be completely hidden from view. This was not a measure of the less effective overhead cover
that may be caused by surface turbulence or vegetation hanging over the water but not touchirgl Steelhe
habitat is illustrated in the following drawings.
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lllustration of pool habitat (stream flowing from left to right) showing escape cover under boulders and
undercut bank with tree roots. Juvenile steelhead are feeding at the head of the pool. (Fsteellecad
covering her redd of eggs after spawning at the tail of the pool.)
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At Yehudr Sherman
©1896 Don Aley

lllustration of riffle habitat (stream flowing from left to right) showing escape cover under rootwad and
boulders. (Juvenile steelhead are holding feeding positions, facinstngam.)

Water Depth, Channel Length and WidthVater depth is important because deeper habitat is utilized
more heavily by steelhead, especially by larger fish. Deeper pools are associated with scour objects that
often provided escape cover. Mean depith maximum depth were determined with a dip net handle,
graduated in halfoot increments. Soundings throughout the habitat type were made to estimate mean
and maximum depth. Annual comparisons of habitat depth were possible because measurements were
taken in the fall of each year. Minimum depth was determined approximately one foot from the stream
margin in earlier yearsStream length was measured with a hip chain. Width in each year was measured
with the graduated dip net except in wider habitate®@imainstem. In wider habitats (greater than
approximately 20 feet), a range finder was used to measure width.

Streamflow.For 1995 and 1998 onward, the Marsh McBirney Model 2000 flowmeter was more
extensively used at most sampling sites. Streamfh@asurement was beyond the project scope and
budget i nbutwaa@ded®badk i 201Bven so, streamflow was measured in 2006 at
historical sites in the San Lorenzo watershed in fall before any fall storms, as in past years. Mean
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column velocity wa measured at 20 or more verticals at each@essonFor 2007171 2009
streamflow measurements made by Santa Cruz County staff were used for annual comparisons.

M-4. Choice of Specific Habitats to be Sampled Within Reaches

Based on the habitat typimgnducted in each reach prior to fish sampling, representative habitat units
were selected with average habitat quality values in terms of water depth and escape cover to
determine fish densities by habitat type. In mainstem reaches of the lower andSaiddlerenzo

River (Sites 1, 2, 4, 6 and 8), riffles and runs that were close to the average width and depth for the
reach were sampled by electrofishing. Pools in these reaches were divided into long pools (greater thz
200 feet long) and short pools @ethan 200 feet) and at least one pool of each size class was either
snorkel censused or electrofished. The exception was Reach 1, which had only one pool less than 20(
ft long, which was not censused. Only a long pool was censused in Reach 1 (whiataeHistor

consisted of a long pool and a short pool). In these mainstem reaches, most fish were in the fastwater
habitat of riffles, runs and the heads of pools and fish were not using most of the pool habitat. Some o
the pools are hundreds of feet long withry few juveniles, except for those at the heads of pobks.
sampling site in Reach Oa between the levees was chosen in 2009 because it was the only location
downstream of Highway Where a pool and adjacent fastwater haloibaid be samplelly

electiofishing. Much of the reach was lagoon habitat due to a closed sandbar that summer.

For all other reaches in this study, in the upper San Lorenzo River above the Boulder Creek
confluence, all San Lorenzo tributaries and in the Aptos and Corralitos neterghe location of
representative pools with average habitat quality in terms of water depth and escape cover determinec
the pool habitat to be sampled. Pools were deemed representative if they had escape cover ratios anc
water depths similar to the aage values for all pools in the halfile segment that was habitat typed
within the reach. Therefore, pools that were much deeper or much shallower than average or had muc
less or much more escape cover than average were not sampled. Once the pabissearfor
electrofishing, adjacent riffles, stepns, runs and glides were sampled, as well. In these smaller
channel situations, these latter habitat types showed great similarity to most other habitats of the same
type. Namely, all riffles had similatepth and escape cover; all runs had similar depth and escape
cover; all stepruns had similar depth and escape cover; and all glides had similar depth and escape
cover.

Sampled units may change from year to year since habitat conditions change, tonklota

individual habitat units may shift depending on winter storm conditions. Our assumption is that fish
sampling of mean habitat quality will reflect representative habitat for the reach and provide average
fish densities for each habitat type i tleach. The assumption is that there is a correlation between
fish density and habitat quality in that better habitat has more fish. Past modeling has indicated that
increased densities of smaiized juveniles are positively associated with greaterrvaaigth and

escape cover in small, low summer flow strea8mith 1984. Site densities were determined by
calculating the number of juveniles present in each sampled habitat from electrofishing and/or snorkel
censusing and adding those to numbers of jieefrom other habitats. The total number of fish was
divided by the total lineal feet sampled at the site.

The proportion of habitat types sampled at each site within a reach were kept similar between years s
that site densities could be compareddach reach. However, site density did not necessarily reflect
fish densities for the entire reach because the habitat proportions sampled were not necessarily simila
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to the habitat proportions of the reach. In most cases, habitat proportions at siteisni@réo habitat
proportions in the reach because sampling sites were more or less continuous. However, in reaches
where pools were less common, such as Reach 12a on the East Branch of Soquel Creek and in Reac
of Valencia Creek, a higher proportiohgmol habitat was sampled than existed in the respective
reaches. In these two cases, site densities were higher than reach densities. Prior to 2006, actual reac
density and fish production could be compared between years and between reaches because fish
densities by habitat type were extrapolated to reach density and an index of reach production accordir
to reach proportions of habitat types.

M-5. Consistency of Data Collection Techniques in 198301 and 2002010

Habitat condition®f depth and espe covewere measured at the monitoring sites ih@tbnsistent

with methods used in 1981 and 19890 0 1 a n dlOitBe(BaniL@&d¢nhzo River and Soquel Creek
water sheds. Donald All ey, the principail 200hadv e st
also collected the fish and habitat data at approximately half or more of the sites in the 1981 study for the
County Water Master Plan that included the 4 watersheds in the current study, except for Aptos Creek
(Smith 1982. Hispreviousqualitative estimates of embeddedness, streambed composition and habitat
types were calibrated to be consistent with those of Dr. Smith, the primary investigator for the 1981
sampling program. Mr. Alley's method of measuring escape cover forsmeat(=>75mm SL) and

larger steelhead was consistent through the years, although the escape cover index in 1981 was based
upon linear cover per habitat perimeter and later escape cover indices were based on linear cover per
habitat length. In 20Q6Chad Steingbegan assisting ifabitat typng some reaches after being calibrated

to be consi stent uringlelectvbfishingArdm 189 onsvardndotkmetsinere used

to partition off habitats at all electrofishing sites. This prevented steelheadraspap® multiplepass

method was used in each habitat with at least three passes.

From 1998 onward, underwater visual (snorkel) censusing was incorporated with electrofishing so that
pool habitat in the mainstem San Lorenzo River, which had been akgotfn past years, could be
effectively censused despite it being too deep in 1998 (aflughyear) for backpack electrofishing.
Snorkel censusing was also used to obtain density estimates in deeper pools previously unsampled
prior to 1998 at Sites 3, 7, 8 and 9, in an effort to increase the accuracy of production estimates. A
better juvenile production emate and predictions of adult returns were made with snogedusing

of pool habitat in the mainstem San Lorenzo River for 1298 0 5 . | A0, d=€pér pdol? Were
snorketcensused at Sites 1, 2, 4, 6 and 8 in the lower and middle maifatebhorena to determine

site densities only. All other watersheds were sampled by electrofishing

The City of Santa Cruz funded a separate San Lorenzo watershed sampling effort in 2002. Their data
were not included in this report except in graphs of totadnile density at some sites because their
methods were inconsistent with ours. The method used for choosing fish sampling sites was not statec
in their report. For our review of their findings, please refer to our 2003 censusing Ad{eyr2004).

M-6. AssessingChange in RearingHabitat Quality

Change in rearing habitat qualityas based on changes in reach segment habitat conditions, if the
reach was habitat typed in successive years. If it was not, then habitat conditepigaiedsamping
siteswere compared between years. Elements of habitat change in the lower San Lorenzo mainstem
(downstream of the Zayante Creek confluence) were assessed in fastwater habitat (runs and riffles)
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where most juvenile steelhead inhabited. In all other sites, plyrhabitat conditions in pools were
consideredincreased escape cover, increased habitat depth, increased baseflow, reduced
embeddedness and reduced percent toastituted positive change, order of decreasing

importance, except in the lower Sarrézo mainstem where increased baseflow was considered most
important.Spring and summer/fall baseflow were considered. Change in linear escape cover of 1 foot
per 100 feet of stream channel (0.010) constituted significant habitat cikragee in average

maximum pool deptivasmore significant than change in average mean pool depth in sites beyond the
| ower San Lorenzo mainstem. A change dn 0.1710
significant habitathange. A change in 0.1 ft or more in fag®vahabitat constitutesignificant habitat
change in the lower San Lorenzo mainsteEmbeddedness and percent fines must have changed at
least 10 percent to constitute change because these factors are visually estimated and less than 10%
changes are diffult to detect visuallyDecrease@scape cover, habitat depth or basefiosicated
negativehabitatchange, along with increased embeddedness and increased&sessment is more
complex when some factors improve while others decline or remain sbatlaeen years. This is

when order of importance plays a key role in judging overall habitat change.

Sometimes, habitat factors change together. Sometimes, pool depth will increase due to increased
scour, which also may occur during a wet year with aasettihigh baseflow. Greater scour may also
reduce embeddedness and increase escape cover under Bnddestream woodHowever, if high
stormflows were associated with high erosion and sedimentation, pool depth and escape cover may
diminish as embeddedss increasesterwards, despite higher basefldometimes during a mild

winter, sedimentation is reduced and escape cover and pool depth may increase because sediment is
removed from the streambed. Embeddedness and percent fines may be reducedeanahis

If YOY growth rate increased when YOY density was similar to or more than in the previous year,
rearing habitat was assessed to have improved due to primarily increased baseflow (usually spring
baseflow). However, if juvenile numbers =>75 mmwé&re much less compared to the previous year,
rearing habitat change could be negative if escape cover or pool depth decreased, even though YOY
growth rate had increased. Rearing habitat quality was judged independent of juvenile steelhead
densities.
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Table 1a. Defined Reaches in the Mainstem San Lorenzo River.
Refer to Appendix A for map designations. Surveyed reach segments within reaches indicated by asterisk)

Reach # Reach Boundaries Reach Length
(f)
0 Water Street to Tait Street Diversion 5,277
CM0.92 i CM1.92
1 Tait Street Diversion to Buckeye Trail
Crossing CM1.92 - CM4.73 14,837
2*  Buckeye Trail Crossing to the Upper End
of the Wide Channel Representation on the
Felton USGS Quad Map CM4.73 - CM6.42 8,923
3 From Beginning of Narrow Channel Represen -
tation in th e Gorge to the Beginning of the
Gorge (below the Eagle Creek Confluence)
CM6.42 - CM7.50 5,702
4  From the Beginning of the Gorge to Felton
Diversion Dam CM7.50 - CM9.12 8,554
5 Felton Diversion Dam to Zayante Creek Conflu -
ence CM9.12 - CM9.50 2,026
6 Zayante Creek Confluence to Newell Creek Con -
fluence CM9.50 - CM12.88 17, 846
7 Newell Creek Confluence to Bend North of Ben
Lomond CM12.88 - CM14.54 8,765
8* Bend North of Ben Lomond to Clear Creek
Confluence in Brookdale CM14.54 - CM16.27 9,138
9 Clea r Creek Confluence to Boulder Creek Con -
fluence CM16.27 - CM18.38 11,137
10 Boulder Creek Confluence to Kings Creek Con -
fluence CM18.38 - CM20.88 13,200
11* Kings Creek Confluence to San Lorenzo Park
Bridge Crossing CM20.88 - CM24.23 17,688
12 San Lorenzo Park Bridge to Gradient Change,
North of Waterman Gap CM24.23 - CM26.73 13,200

TOTAL 136,293 (25.8 miles)
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Table 1b. Defined Reaches in Major Tributaries of the San Lorenzo River.

Creek - Reach Boundaries Reach Length
Reach # (Downstream to Upstream) (fo)

Zayante  San Lorenzo River Confluence to Bean Creek 3,221
13a Confluence CMO0.0 - CM0.61

13b Bean Creek Confluence to Trib. Draining 9,662
from S.Cruz Aggregate Quarry CM0.61 - CM2.44

13c Santa Cruz Aggregate Tributary to Lompico 3,432
Creek Confluence CM2.44 - CM3.09

13d* Lompico Creek Confluence to Mt. Charlie 13,886
Gulch Confluence CM3.09 - CM5.72
Lompico  Lompico Creekmouth to 1 st Culvert Crossing 4,265
13e CMO0.0 - CMO0.5
Lompico 1 st Culvert Crossing to Carol Road Bridge 5,07 7
13f CMO0.5 -CM1.77
Lompico  Carol Road Bridge to Mill Creek Confluence 3,046
13g CM1.77 - CM2.35
Lompico  Mill Creek Confluence to End of Perennial 7,311
13h Channel CM2.35 - CM3.73
Bean  Zayante Creek Conf luence to Mt. Hermon 6,706
l4a Road Overpass CMO0.0 - CM1.27

14b* Mt. Hermon Road Overpass to Ruins Creek 4,646
Confluence CM1.27 -CM2.15

14c Ruins Creek Confluence to Gradient Change 17,424
Above the Second Glenwood Road Crossing
CM2.15- CM5.45

Fall San Lorenzo River Confluence to Boulder 8,342

15* Falls CMO0.0 - CM1.58
Newell San Lorenzo River Confluence to Bedrock 5,491
16* Falls CMO0.0 - CM1.04

Boulder San Lorenzo River Confluence to Foreman 4,488
17a* Creek Confluence CMO0.0 - CM0.85

17b Foreman Creek Confluence to Narrowing of 6,072
Gorge Adjacent Forest Springs CM0.85 - CM2.0

17¢ Narrow Gorge to Bedrock Chute At Kings 7,709
Highway Junction with Big Basin Way
CM2.0- CM3.46
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Creek -
Reach #

Bear
18a

18b

Kings
19a

19b

Carbonera Branciforte Creek Confluence to Old Road

20a
20b

(

Reach Boundaries

Downstream to Upstream)

San Lorenzo River Confluence to Unnamed
Tributary at Narrowing of the Canyon Above
Bear Creek Country Club CM0.0

Narrowing of the Cany

Confluence CM2.42 - CM4.69

San Lorenzo River Confluence to Unnamed

Tributary at Former Fragmented Dam Abutment

Location CM0.0 - CM2.04

Tributary t

CM2.04- CM3.73

Reach Length

(ft)

12,778
-CM2.42

on to the Deer Creek 11,986

10,771

o Bedrock - Boulder Cascade 8,923
7,293

-CM1.38

Crossing and Gradient Increase CMO0.0

Old Road Crossing to M

CM1.38- CM3.39

Branciforte Carbonera Creek Confluence to Granite

2l1a*

21b

Creek Confluence CM1.12

Granite Creek Confluence to Tie Gulch

Confluence CM3.04 - CMb5.73

oose Lodge Falls 10,635

10,138
- CM3.04

14,203

TOTAL 177,806 (33.7 miles)
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Table 1c. Fish Sampling Sites in the San Lorenzo &tershed.
(2010 Sites Indicated by Asterisk.)

Reach # Sampling MAINSTEM SITES
Site #
- Channel Mile Location of Sampling Sites

0 *0a i CM1.6 Above Water Street Bridge
0 Ob TCM2.3 Ab ove Highway 1 Bridge
1 *1 -CM3.8 Paradise Park
2 *2 1 CM6.0 Lower Gorge in Rincon Reach, Downstream of Old Dam Site
3 3 - CM7.4 Upper End of the Gorge
4 *4 -CM8.9 Downstream of th e Cowell Park Entrance Bridge
5 5 -CM9.3 Downstream of Zayante Creek Confluence
6 *6 - CM10.4 Below Fall Creek Confluence
7 7 - CM13.8 Above Lower Highway 9 Crossing in Ben Lomond
8 *8 - CM15.9 Upstream of the La rkspur Road (Brookdale)
9 9 - CM18.0 Downstream of Boulder Creek Confluence
10 10 - CM20.7 Below Kings Creek Confluence
11 *11 - CM22.3 Upstream of Teilh Road, Riverside Grove
12 12a - CM24.7 Downstream of Waterman Ga p and Highway 9

12b - CM25.2 Waterman Gap Upstream of Highway 9
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Table 1c. Fish Sampling Sites in the San Lorenzo Watershed (continued).

Reach # Sampling TRIBUTARY SITES
Site #
- Channel Mile Location of Sampling Sites
13a *13a -CMO0.3 Zayante Creek Upstream of Conference Drive Bridge

13b 13b -CM1.6 Zayante Creek Above First Zayante Rd crossing

13c *13c -CM2.8 Zayante Creek downstream of Zayante School
Road Intersection with E. Zayante Road

13d *13d -CM4.1 Zayante Creek upstream of Third Bridge Crossing of
East Zayante Road After Lompico Creek Confluence

13e *13e -CMO0.4 Lom pico Creek upstream of the fish ladder and
downstream of first bridge crossing.

l4a 14a -CMO0.1 Bean Creek Upstream of Zayante Creek Confluence

14b *14b -CM1.8 Bean Creek Below Lockhart Gulch Road

l4c * 14c-CMA4.7 Bean Creek 1/2 - mile Above Mackenzie Creek Confluence
and Below Golpher Gulch Rd.

15 *15 - CM0.8 Fall Creek, Below Wooden Bridge

16 *16 -CM0.5 Newell Creek, Upstream of Glen Arbor Road Bridge

17a *17a -CMO0.2 Boulder Creek Just Upstream of Highway 9

17b *17b -CM1.6 Boulder Creek Below Bracken Brae Creek Confluence

17c 17¢c -CM2.6 Boulder Creek, Downstream of Jamison Cree k
18a *18a -CM1.5 Bear Creek, Just Upstream of Hopkins Gulch

18b 18b -CM4.2 Bear Creek, Downstream of Bear Creek Road Bridge and
Deer Creek Confluence

19a 19a -CMO0.8 Kings Creek, Upstream of First Kings Cre ek Road Bridge

19b 19b -CM2.5 Kings Creek, 0.2 miles Above Boy Scout Camp and
Upstream of the Second Kings Creek Road Bridge

20a 20a -CMO0.7 Carbonera Creek, Upstream of Health Services Compl ex
20b 20b -CM1.9 Carbonera Creek, Downstream of Buelah Park Trail

2la 2lal -CM1.5 Branciforte Creek, Upstream of the Highway 1 Overpass

2la *21a2 -CM2.8 Branciforte Ck, Downstream of Granite Creek Confluence

21b 21b -CM4.6 Branciforte Ck, Upstream of Granite Crk Confl. and
Happy Valley School
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Table 2a. Defined Reaches on Soquel Creek.
(Refer to AppendipA for map designations. Surveyed reach segments indicatastdnsk.)

Reach # Reach Boundaries Reach Length
(Downstream to Upstream) (ft)
0 Soquel Creek Lagoon 3,168
1* Upper Lagoon's Extent to Soquel Avenue 4,449
CM0.6 - CM141
2 Soquel Avenue to First Bend Upstream 2,045
CM.41 - CML1.77
3* First Bend Above Soquel Avenue to Above
the Bend Closest to Cherryvale Avenue 4,827
CM1.77 - CM2.70
4 Above the Bend Adj. Cherryvale Ave to Bend at
End of Cherryvale Ave CM2.70 T CM3.54 4,720
5 Above Proposed Diversion Site to Sharp Bend
Above Conference Center CM3.54 - CM4.06 3,041
6 Sharp Bend Above Conference Center to the
Moores Gulch Confluence CM4.06 -CM5.34 6,640
7* Moores Gulch Confluence to Above the Purling
Brook Road Crossing CM5.34 - CM6.41 5,569
8* Above P urling Brook Road Crossing to West
Branch Confluence CM6.41 - CM7.34 5,123
Subtotal 39 ,582
(7.5 miles)
9a* West Branch Confluence to Mill Pond
Diversion CM7.34 - CM9.28 10,243
9% Mill Pond Diversion t o Hinckley Creek
Confluence CM9.28 - CM9.55 1,425
10 Hinckley Creek Confluence to Soquel Creek
Water District Weir CM9.55 - CM10.66 5,856
11 Soquel Creek Wa ter District Weir to Amaya
Creek Confluence CM10.66 - CM11.79 5,932
12a*  Amaya Creek Confluence to Gradient Increase
CM11.79 T 12.56 4,062
12b Gradient Increa se to Ashbury Guich
Confluence CM12.56 - CM14.38 9,647
SUBTOTAL 76,747
(14.5 miles)
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Table 2a. Defined Reaches on Soquel Creek (continued).

Reach # Reach Boundaries Reach Length
(Downstream to Upstream) (ft)
13* West Branch Confluence to Hester Creek
Confluence on West Branch CMO0.0 - CMO0.98 5,173
1l4a Hester Creek Confluence to Girl Scout Fa lIs |
CM0.98- CM2.26 6,742
SUBTOTAL 88,662
(16.8 miles)
14b* Girl Scout Falls | to Girl Scout Falls Il
CM2.26 i CM2.89 3,311
l14c Gi r | Scout Falls 11 toodfucker Road (Tilly
CM2.89 i CM4.07 6,216
14d Tucker Road (Tillyés Ford) to Laurel Mi |1
1,465 ft Below Confluence of Laurel and Burns
Creeks on West Branch CM4.07 - CM6.56 13,123
TOTAL 111,312
(21.1 miles)
D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
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Table 2b. Locations of Sampling Sites by Reach on Soquel Creek.
(An asterisk indicates sampling in 2009.)

Reach # Site # Location of Sampling Sites
T Channel Mile

1 *1 i CM1.2 Below Grange Hall
2 2 -CM1.6 Near the USGS Gaging Station
3 3 i CM2.1 Above Bates Creek Confluence
3 *4 -CM2.7 Upper Reach 3, Adjacent Cherryvale Ave Flower Fields
4 5 -CM2.9 Near Beach Shack (Corrugated sheet metal)
4 6 -CM3.4 Above Proposed Diversion Site
5 7 -CM3.9 Upstream to Proposed Reservoir Site, End of Cherryvale
6 8 -CM4.2 Adjacent to Rivervale Drive Access
6 9 -CM4.8 Below Moores Gulch Confluence, Adj acent Mountain School
7 *10 -CM5.5 Above Moores Gulch Confluence and Allred Bridge
7 11 -CM5.9 Below Purling Brook Road Ford
8 *12 -CM7.0 Below and Above Soquel Creek Road Bridge
9a *13a -CM8.9 Below Mill Pond
9 13b -CM9.2 Below Hinckley Creek Confluence
10 14 -CM9.7 Above Hinckley Creek Confluence
11 15 -CM1.0.8 Above Soquel Creek Water District Weir
12a*16 -CM12.3 Above Amaya Creek Conflu ence
12b 17 -CM13.0 Above Fern Gulch Confluence
18 -CM15.2  Above Ashbury Gulch Confluence One Mile
13 *19 -CMO0.2 West Branch below Hester Creek Confluence
14a 20 1CM2.0  West Branch Near End of Olson Road
14b*21 i1CM2.4 Above Girl Scout Falls I (Added in 2002)

1l4c 22 1 CM3.0 Above Girl Scout Falls Il (Added in 2002)
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Table 3. Locations of Sampling Sites by Reach in the Aptos Watershed.
(An asterisk indicatessgm i ng i 10) 200671 20

Reach # Site # Location of Sampling Sites
- Channel Mile
Aptos Creek
1 1 1 CM0.4 Below Mouth of Valencia Creek
2 2 T CM0.5 Just Upstream of Valencia Creek Confluence
2 *3 1 CMO0.9 Above Railroad Crossing in County Park near Center
3 *4 T CM2.9 In Nisene Marks State Park, 0.3 miles above First
Bridge Crossing
Valencia Creek
1 1 1 CM0.9 0.9 miles Up from the Mouth
2 *2 1 CM2.85 Below Valencia Road Crossing and above East Branch
3 *3 1 CM3.26 Above Valencia Road Crossing
D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
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Table 4a. Defined Reaches in the Corralitos Su/atershed.
(Refer to Appendix A for map designations. Reach segments surveyed within reaches are indicated by asterisk.)

Corralitos Creek

Reach#  Reach Boundaries (downstream to upstream) Reach Length
(ft)
1* Browns Creek Confluence to 0.25 miles
Below Diversion Dam CMO0.00 T CM10.25 4,171
2 0.25 miles below Diversion Dam to Diversion
Dam CM10.25.6 - CM10.5 1,320
3* Diversion Dam to Rider Creek Confluence
CM105 17 CM11.77 6,706
4 Rider Creek Confluence to Box Culvert Crossing
above Rider Creek Confluence CM11.77 T CM12.87 3,643

5* First Bridge Crossing Above Rider Creek to Clipper

Gulch Confluence CM12.46 i CM12.87 2,165
6* Clipper Gulch Confluence to Eureka Gulch Confluence
CM12.87 i CM13.33 2,429

7* Eureka Gulch Confluence to Shingle Mill Gulch

Confluence CM13.33 i CM13.98 3,432
Shingle Mill Guich
1 From Corralitos Creek Conflue nce to Second Eureka
Canyon Road Crossing on Shingle Mill Gulch
CMO0.0 i CMO0.35 1,848
2 From 2 "™ Eureka Canyon Road Crossing of Shingle
Gulchto3 ™ Road Crossing CM0.35 i CMO0.62 1,420
3* 3 4 Eureka Canyon Road Crossing of Shingle Mill Gulch
to Beginning of Steep (Impassable) Gradient on
Rattlesnake Gulch CM0.62 I CM1.35 3,858
Total 30,992 (5.9 mile s)
Browns Valley Creek *
1* First Bridge Crossing on Browns Valley Road below
the Diversion Dam to the Diversion Dam 1,015

2* From Diversion Dam to Redwood Canyon Creek Confl. 4,468

Total 5,483 (1.04 miles)
* More steelhead habitat exists above Reach 2 in Browns Valley Creek and
in Redwood Canyon Creek, Ramsey Gulch and Gamecock Canyon Creek. Varying

amounts of perennial steelhead habitat exists downstream of Reach 1,
depending on bypass flows from the diversion dam.

D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
P. O. Box 200 A Brookdal 3, Cal i fDetailedAnalySisApeidicesA, Band C



Table 4b. Locations of Sampling Sites by Reach in the Corralitos StWatershed.
(An asterisk indicates sampling in2D)

Corralitos Creek

Reach # Site # Location of Sampling Sites
- Channel Mile

1 *1 i CM10.1 Downstream of Diversion Pipe Crossing
2 2 1 CM10.3 Below Diversion Da m to Around the Bend
3 3a 1 CM10.6 Just Upstream of Diversion Dam

*3b 1 CM11.1 0.6 miles Upstream of Diversion Dam (above Las
Colinas D rive)

4 71 CM11.3 Below Rider Creek Confluence below bridge crossing

5 iCM11.4 Below Rider Creek confluence and upstream of bridge

crossing

4 6 iCM11.4 Upstream of Rider Creek Confluence

5 7 i CM12.0 Upstream of First Bridge Crossing above Rider Creek
Confluence

6 *8 T CM12.9 Downstream of Eureka Gulch near Clipper Gulch

7 *9 T CM13.6 0.4 miles Above Eureka Gulch Confluence
Shingle Mill Gulch

1 *1 1 CMO0.3 Below Second Bridge on Shingle Mill Gulch

2 2 1 CMO0.5 Above Second Bridge on Shingle Mill Gulch

3 *3 1 CMO0.9 At and Above Washed Out Ch eck Dams below Grizzly

Flat on Shingle Mill Gulch
Browns Valley Creek

1 *1 i CM1.9 Between First Browns Valley Road Crossing and
Diversion Dam Upst ream

2 *2 1 CM2.7 Above Diversion Dam but Below Redwood Canyon Creek
Confluence
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M-6. Juvenile Steelhead Densities at Sampling Sitbéethods

Electrofishing was used at sampling siteddtermine steelhead densities according to two juvenile age
classes and three size classes in all 4 watersheds. Block nets were used at all sites to separate habitats
during electrofishing. A threpass depletion process was used to estimate fish densifieor depletion
occurred witi3 passes, a fourth pass was performed anautimer offish captured in 4 passes

represented total counfor the habitat. Electrofishing mortality rate has been approximately 1% or less
over the years. Snorkeensusig was used in deeper pools that could not be electrofished at sites in the
mainstem reaches of the San Lorenzo River, downstream of the Boulder Creek confluence. For the midd
mainstem reaches included in Table 2 of AppeliMnderwater censusing of gee pools was
incorporatedvith electrofishing data from more shallow habitatprovidedensity estimates.

Visual censusing was judged inappropriate in other habitats because it would be inaccurate in fastwater
habitat in the mainstem and in-80% ofthe habitat in tributaries. For examfd,of 26 sampled

tributary pools had more than 20 fish in 2005. Most tributary sites are well shaded and many pools have
substantial escape cover, making it very difficult to count all of the juveniles, muchviegstdem into

size and age classes. Dense shading in most tributaries reduces snorkeling effe@®ifesesstepruns,

runs and glides atgpically too shallow to snorkel in tributaries.

In larger rivers of northern California, density estimatesfelectrofishing are commonly combined with
those determined by underwater observation in habitats too deep for electrofishing. Ideally, underwater
censusing would be calibrated to electrofishing data in habitat where capture approached 100%.
Calibrationwas originally attempted by Hankin and Reev3@ for small trout streams. Their intent

was to substitute snorkel censusing for electrofishing. However, attempts at calibration of the two
methods of censusing in large, deep pools of the mainstem Sazbdriver was judged impractical,
beyond the scope of the study and probably inadequate.

Two divers were used in snorkel censusing. Visual censusing of deeper pools occurred prior to
electrofishing of sites. In wide pools, divers divided the chdongitudinally into counting lanes,

combining their totals after traversing the habitat in an upstream direction. Divers would warn each other
of juveniles being displaced into the other's counting lane to prevent doolntging. For juveniles near
theboundaries of adjacent counting lanes, divers would verbally agree to who would include them in their
tallies. In narrower pools, divers would alternate passes through the pool to obtain replicates to be
averaged. In most pools, three replicate passesageomplished per pool. The relative proportions of
steelhead in the three Size Classes obtained from electrofishing were considered in dividing visually
censused steelhead into size and age classes. The average number of steelhead observedgmtr pass in e
age and size category became the density estimate. In Reaéhe®it juveniles were greater than 75

mm SL, and yearlings were considerably larger than YOY Ifistas relatively easy to separate fish into

size and age classes. In Reachék thorguveniles are normally around 75 mm SL, leading to a small
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error in deciding division between Size Classes 1 aAd)@.classewere easily distinguished

Steelhead were visually censused for two size classes of pools in the San Lorenzo. Theret\ywerdssho

less than approximately 200 feet in length and those more than approximately 200 feet. Juvenile densitie
in censused pools were extrapolated to other pools in their respective size categories. Steelhead were
censused by size and age class, atertrofishing. If less than 20 juveniles were observed in a pool, the
maximum number observed on a pass was the estimate. When 20 or more fish were observed, the averz
of the three passes was the best estimate.

Visual censusing offered realistic dapsstimates of steelhead in deeper mainstem pools. It was the only
practical way to inventory such pools, which were mostly bedmdioulder scoured and had limited

escape cover. Visibility wassually10 feet or more, making the streambed and cogriéines observable.
Relativelyfew steelhead used these pools in 12091 and 2002010, compared to 1998 when

mainstem baseflow was considerably higher (minimum of 30 cubic feet per second at the Big Trees Gage
compared to approximately 20 cfs or leskter years).

M-7. Age and Size Class Divisions

With electrofishing data, the yowad-theyear (YOY) age class was separated from the yearling and

older age class in each habitat, based on thsepefic break in the lengtihequency distribution

(histogram) of fish lengths combined into 5 mm groupings. Also, scale analysis was utitizegastor

fish captured at lower mainstem sites in the San Lorenzo River and Soquel Creek. Density estimates of
age classes in each habitat type were detednipe¢he standard depletion model used with multiple pass
capture data. Densities were expressed in fish per 100 feet of chadmgterminedh the lowest

baseflow period when juvenile salmonids remain in specific habitats without up or downstream
movenent. Density is typically provided per channel length by convention and converaadaaaybe
accurately measured quickigonsistentiensity measureent allowsvalid annualcomparisons.

Depletion estimates of juvenile steelhead density were appliathsely to two size categories in each

habitat at each site. The number of fish in Size Class 1 and combined Classes 2 and 3 were recorded for
each pass. The size class boundary between Size Classes 1 and 2 was 75 mm Standard Length (SL) (3
inches) becausamaller fish would almost always spend another growing season in freshwater before
smolting and entering the ocean the following spring. Although some fish larger than 75 mm SL stayed a
second year in the stream, the majority of fish captured durirgafalbling that were larger than 75 mm

SL were found to smolt the very next spring to enter the ocean. These assumptions are based on scale
analysis, backalculated annuli and standard length determinations by Smith of steelhead smolts capturec
in springof 1987 and 19899mith unpublished). He found that 97% of a random sample (n=248) of
yearling smolts in spring were 76 mm SL or longer after their first growing season. In addition, about
75% of smolts that were 75 mm SL or larger at their first anrioi®19) smolted as yearlings. Aly2ar

old smolts from a random sample (n=156) were larger than 75 mm SL after 2 growing seasons prior to
smolting. Also, 95% of thesey&ar olds were at least 60 mm SL after their first growing season,
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indicating that fev YOY less than 60 mm SL after their first growing season survived to smolt.

The depletion method estimated the number of fish in each sampled habitat in two size categories; those
less than (<) 75 mm SL (Class 1) and those equal to or greater tha® (am) 3L (Classes 2 and 3).

Then, the number of juveniles => 75 mm SL (Class 2) was estimated separately from the juveniles => 15
mm SL (Class 3). This was done by multiplying the proportion of each size class (Class 2 and 3
separately) in the group of daped fish by the estimate of fish density for all fish => 75 mm SL. A

density estimate for each habitat type at each site was then determined for each size class. Densities in
each habitat type were added together and divided by the total length afiteit tiype at the sampling

site to obtain a density estimate by habitat type.

The depletion method was also used to estimate the number of fish in each sampled habitat based on 2 :
classes: youngf-theyear (YOY) and yearling and older (1+) age aas#\ge classes in the mainstem

San Lorenzo and mainstem Soquel Creek were determined by scale analysis of a spectrum of fish sizes
2007. A total of 28 larger San Lorenzo juvenile steelhead and 10 larger Soquel Creek juveniles were age
by scale analysj along with 20 juveniles from Soquel Lagoon. These limited results showed that the
majority of fish => 75 mm SL in the mainstems and lagoon were YOY, but also included yearlings that
moved into the mainstem after slow tributary growth in their first. ydagse data provided information

for age class division for both watersheds. Scale analysis, along with past experience of growth rates, an
breaks in fish length histograms were used to discern age classes at other sampling sites. Density estims
detemined by size class and age class were not the same when YOY reached Size Class Il by fall.

In 2010, as in previous years, the lower mainstems of the San Lorenzo River and Soqueha@ngek,

YOY steelhead reached Size Class 2 size in one growing seashd,a few in the middle mainstem San
Lorenzo and upper mainstem of Soquel Creek. In this monitoring report, sampling site densities were
comparedfordy ear s in the San Lorenzo systelfarfor¥si ze
yearsin SoqueCr e e k  (10).RBedch 2atpling site, habitat types were sampled separately, with
density estimates calculated for each habitat. Then these density estimates were combined and divided |
the stream length of the entire sibecalculateannual site desity.
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DETAILED RESULTS

R-1. Capture and Mortality Statistics

For this study overall in 20, 2,932juvenile steelhead were captured by electrofishing amoi3§ sites,

with 10 mortalities (034% mortality rate). A total obnly 267juvenile steelhad were visually censused

in poolsat5 San Lorenzanainstem sitesSevenmainstem sites an@1ributary sites were sampled in the
San Lorenzo watershed in®) with a total ofl,792juvenile steelhead captured ahthortalities

(0.3%). A total of506juvenile steelhead were capture® attes in the Soquel watershed irl@vith 1
mortality (0.2%). A total of 307juveniles steelhead were captured in the Aptos Watershed at 4 sites with
no mortality.A total of 327 juveniles were captured in the Corraditwatershed at 8 sites witiree

mortalities (092%0).

R-2. Habitat Change in the San Lorenzo Rivktainstemand Tributaries 2009to 2010

Refer toAppendix A for maps of reach location8.summary table of habitat change for all reaches is
provided inTable 37. Weighing the relative importance of streamflow as an aspect of habitat quality
with other habitat parametersthe fallis not clear cut, especially when ex#ait streamflow
measurements atienited and spring streamflows were not measurilbst juvenile steelhead growth
occurs in the spring when baseflow is most importaihteaches had higher baseflow, especially

during the importargpringgrowth perioddue to later storms in 20. This provided more food and

better growth rate in aleaches in 200 (Figures 33 and 56; size histograms iAppendix D). In

2010, only Reach 2 was habitat typed in the mainstem. Therefore, evaluation of habitat quality in othel
reaches was based on changes at samplingGitesall habitat qualityymprovedin Reach 2 primarily

due to increased baseflow and resulting higher insect drift velmottymore fastwater habitdigble

50¢). Juvenile steelhead were observed during snorkel censusing in the faster glides that developed at
pool tails in 2010, which werabsent in 2009The YOY density and Size Class Il density at Sde 2

were much higher in 2010 ébles 2L and 24) and above averag€igure 4), consistent with better
rearinghabitat.Riffle habitat depth was similar between years, but run habitat was deegler in

2010 to improve fastwater habitatable 6a; Figure 43. However, riffle escape cover in 2010 was
slightly less than in 2009~{gure 43) and embeddedness was increasegufe 45).

Habitat mprovement came fromigher baseflown all mainstem eachesandbased ortonsistent

changes in habitatonditions measured at sampling sites. Important fastwater feeding habitat in the
lower andmiddle mainstem was consistently deeper, although some pool sedimentation was indicated
at Sites Oa and 1Wvherepool habitat was importafor rearing(Table 6b). Escape cover increased in
2010 fastwater habitat in all lower and middle mainstem sites esa@pining similar abite 4 in

Henry Cowell ParkTable 9b).

In San Lorenzo River tributaries, of theeahes monitored and compared betwee@®4nd 2.0,
Newell 15,hadoverallimprovedhabitat qualityin fall 2010(deeper, less sediment, similar
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embeddednessimilar escape covehnigher percent of YOY reaching Size ClagqTlables 6a, 7, 8,
12a and 13 Figure 17). Zayante 13d had reduced habitat qualitiall (deepemprimarily because
shallow pools in 2009 were typed as runs in 2@ifilar sediment but more embedded and teif
escapeover)(Figures 4649). Bean 14b had simildall habitat quality(similar depth, similar
embeddedness, less fines in pools, slightly more escape cover), as did lower BrancHar(siilar
depth, similar sediment and embeddedness except more in runs, similar escap@kdniedfary
reaches likely had higher higdt quality in spring 2010 due to much higher baseflows for fish growth
(Figures 53 and56), as indicated by the percent of YOY reaching Size Class Il in the first growing
seasonKigure 17; size histograms iAppendix D).

For tributary reaches where hi@b conditionsvere measuredt sampling sitesnly, it is sometimes
problematicto extrapolate from site conditions to reach conditi@specially when embeddedness and
percent fines were not measuregbmetimes the type of escape cover is site speCly if we
consistentabitat changelsetween sites and reaches in the same tributary can we asgeime
conditions mirror reach conditions. We know thaseflow was consistently greater in 20di@ing a
positive effect on habitain generalZayanteSite 13aimproved(higher baseflowgeeper pools,

slightly less pool covér(Tables 6b and 12p. Fall Site 15improved(deeper pools, more pool escape
cover) Lompico Site13e declinedshallower pools, less escape covEgll conditions irBoulderSite
17aremained similatsimilar depth, similar pool escapewer), andBoulderSite 17bdeclined(similar
depth,muchless pool escape coveHowever, spring growth conditions were better as indicated by a
much higher percentage of YOY reaching Size Clags2010 with higher densities at 17a and similar
densities at 17bl@ble 22; Figure 173. We have no comparisons for Zayante 13c and Bear 18a
because site locations changed in 2Hd@wever, spring growth conditions were undoubtedly better in
2010 at botrsites as indicated by a much higher percentage of YOY reaching Size Class Il in 2010
with similar densities at Zayante 13c awdce the density at Bear 18a
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Table 5a. Fall STREAMFLOW (cubic feet/ sec) Measured by Flowmeter at SAN LORENZO Sampling t8s
Before Fall Stormsby D.W. ALLEY & Associates.

Site# /
Location 1995 1996 1998 1999 2000 2001 2003 2004 2005 2006 | 2010

1- SLR/
Paradise Pk 22.9 25.5 34.3 26.2 21.7 19.6 26.2 18.7

2- SLR/
Rincon 24.0 21.1 17.2

3- SLR Gorge | 23.3 20.5

4- SLR/Henry
Cowell 18.7 32.7 23.3 21.8 15.5 24.1

5- SLR/
Below 31.9
Zayante

6- SLR/
Below Fall 14.6 23.4 12.8 11.6 9.4 10.6 8.8 18.9 14.3

7- SLR/Ben
Lomond 5.8 5.4 3.7 5.4 3.7 8.1

8- SLR/
Below Clear 4.2 10.3 4.9 4.2 3.1 4.2 2.7 7.1 6.4 4.0

9- SLR/
Below 4.6 7.2 3.5 3.0 3.7 2.1 5.8
Boulder

10- SLR/
Below Kings 3.0 1.1 1.3 0.6 0.52 1.4

11- SLR/
Teihl Rd 1.7 0.8 0.8 0.4 0.9 0.63 15 0.94

12a-
SLR/Lower 1.0 0.7
Waterman G

13a/
Zayante 8.5 6.3 5.2 4.7 5.4 51 7.4 7.8* 4.9
below Bean

13b/
Zayante 3.9 2.9 2.8 1.9 2.1 1.7 3.2 2.8
above Bean

14b/ Bean
below 15 1.1 1.1 1.0 1.1 1.1 0.77 1.0 1.1
Lockhart G

14c/ Bean
above 0.03
MacKenzie

15/ Fall 2.0 3.4 2.2 1.7 1.7

16/ Newell 1.6 0.51 1.17

17a/
Boulder 2.0 2.2 1.1 1.0 1.25 0.9 1.6 1.7 1.58

18a/ Bear 0.45 0.61 0.34 0.6 0.51 0.90 1.1 0.68

19a/ Lower
Kings 11 0.11 0.17 0.02

20a/ Lower
Carbonera 0.33 0.36

2la- 2/
Branciforte 0.80 0.44

*Streamflow in lower Zayante Creek done 3 weeks earlier than usual and before other locations.
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Table 5b. Fdl/Late Summer STREAMFLOW (cubic feet/ sec) Measured by Santa Cruz County Staff in
2008 210and from Stream Gages2010 Measurements by D.W. ALLEY & AssociategSeptembey,
County Staff and from Stream Gages

Location 2006 2007 2008 2009 2010
SLR at Syamore Grove 34.8 14.6 14.2 T 18.7 Paradise.F
(DWA)
SLR at Big Trees Gage 26 11 12 13 15
SLR above Love Cr 13.14 5.42 After* 3.8 1 6.97 (9/7)
SLR below Boulder Cr 7.49 2.87 After 3.1 1 5.93 (9/7)
SLR @ Two Bar Cr 1.81 0.78 0.39 T 2.02 (8/4)
Zayante@ SLR 6.51 3.80 T T 4.9Below Bean
(DWA)
Zayante below Lompico Cr 1.21 0.96 0.41 0.43 1.51 (8/24)
Bean adjacent Mt. Hermon 2.6 1.9 2.1 2.2 3.1 (9/2)
Bean Below Lockhart Gulch 1.37 0.72 0.79 0.89 0.68 (9/2)
Newell Cr @ Rancho Rio 1.18 1.16 1.11 T 1.17(DWA)
Boulder Cr @ SLR 2.09 0.84 1.04 0.97 1.58
Bear Cr above Hopkins Gulch 0.68 (DWA)
Bear Cr @ SLR 1.87 0.37 0.27 1 1.64 (8/4)
Branciforte @ Isabel Lane 0.3 0.25 0.42 (8/26)
Soquel above Lagoon 2.31(DWA)
Soquel Cr at USGS Gage 6.6** 14* 0.65** 1.2%* 3.4**
Soquel Cr @ Bates Cr 5.73 - 1.08 4.19 (9/1)
Soquel above Moores Gulch 2.06(DWA)
W. Branch Soquel @lId S.J. 2.17 1.75 After T T 1.21(DWA)
RoadOlive SpringsBridge @ Mouth
W. Branch above Hester Creek 1.48 1.04 T T T
(SCWD Weir/ Kraegerprelim.) (15 Sep) (15 Sep)
E. Branch Soquel @ 152 Olive - 1.01 After T T 0.77(DWA)
Springs Rd. @ Mouth
E. Branch below Amaya and 1.53 0.43 T T T
above Olive Springs Quarry (15 Sep) (15 Sep)
(SCWD Weir/ Kraeger prelim.)
E. BranchSoquel above Amaya Trickle (DWA) 0.44(DWA)
Aptos @ Valencia 2.48 1.21 After 0.77 0.53 0.85 (9/1)
Aptos above Valencia (County 0.97(DWA)
Park)
Valencia Cr @ Aptos Cr 0.007 0.34 (May) 0.09 Adj.
School(DWA)
Valencia below Valencia Rd 0.22(DWA)
Bridge
Corralitos Cr below Browns 15.94 (May) 0.49 (May) dry 1.71 (May) 0.47 (9/2)
Valley Road Bridge
Corralitos above Los Casinos 2.01(DWA)
Road Bridge
Corralitos Cr @ Rider Cr 3.35 2.50 After 1.44 1 2.41 (9/2)
Corralitos above Eureka Gulch 0.63(DWA)
Browns @ 621 Browns Valley Rc 0.96 0.30 After 0.32 1 0.41(DWA)

* After 2 early October storms that increased baseflow.

** Estimated fromUSGS Hydrographfr September.1
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Table 5c. Habitat Proportions in Habitat-Typed Reaches of the San Lorenzo, Soquel, Aptos and Corralitos

Watersheds in 200 and 2010.

Reach 2010 200 2010 200 2010 200
Pool Habitat Pool Habitat Riffle Riffle Habitat | Run/Steprun/ | Run/ Steprun
In Feet/ In Feet/ Habitat Feet/ Percent | Glide Habitat Habitat
Percent / Percent Feet/ Percent| /# Habitaty Feet/ Percent Feet/ Percent
# Habitats [ # Habitats [ # Habitaty/ Riffle Width [ # Habitats/ [ #Habitats/
Riffle Width (fo) Width (ft) Width (ft)
(ft)
Low. San Lorenzo
#2 2006/ 61%/ 2194/65%/ 7871 24%/ | 696/ 21%/ 474/ 1 5%/ 490/ 1 4%/
9 10 10/ 26 ft 9/ 21 ft 10/ 30 ft 6/ 27 ft
Zayante #13c 2038/ 69%/ 550/ 19%/ 370/1 2%/
19 16/10 ft 10
Zayante #13d
1517/ 57%/ 1840/71%/ 143/ 6%/ 124/ 5%/ 987/ 37%/ 636/ 24%/
30 36 7/ 8ft 8/ 6 ft 24/ 15 ft 15/ 11 ft
Bean #14b
2040/ 67%/ 1804/64%/ 560/1 8%/ | 433/15%/ 445/ 1 5%/ 588/21%/
28 27 18/ 11 ft 18/ 9 ft 15/ 13 ft 15/ 11 ft
Bean #14c
1765/ 66%/ 323/ 12% 594/ 22%/
31 15/6 ft 16/ 7 ft
Newell #16
1431/ 59%/ 1565/64%/ 638/ 20%/ 481/20%/ 412/ 21%/ 396/16%/
17 15 15/12 ft 15/ 12 ft 9/ 14 ft 11/ 13 ft
Bear #18a
2327/ 70%/ | 2393/73%/ 427/ 13% 213/ 6%/ 581/ 17% 374/ 11%/
19 22 (2008) 11/14 ft 7/ 11 ft 11/ 15 ft 6/ 10 ft
(2008) (2008)
Branciforte #21a-2
2075/ 75% 2152/77%/ 312/ 11%/ | 239/ 9%/ 380/ 14%/ 403/ 14%/
23 26 18/ 9ft 18/ 9 ft 13/ 91t 13/9ft
Shingle Mill #1
950/ 45%/ 344/ 16%/ 789/ 38%/
50 31 26
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Table 6a. Averaged Mean anl Maximum WATER DEPTH in SAN LORENZO Reaches Since 2003.

Reach Pool Po | Po | Pool | Pool | Pool | Pool | Riffl Rif | Rif | Rif | Rif | Riffl Riffle Run/ | Ru | Ru | Ru | Run | Run | Run/
2003 ol ol 2007 | 2008 | 2009 | 2010 e fle | fle | fle | fle e 2010 | Step n/ n/ n/ / / Step
200 | 200 2003 | 200 | 200 | 200 | 200 | 2009 Run Ste | Ste | Ste | Step | Step | Run
5) 6 5 6 7 8 2003 p p p Run | Run | 2010
Ru | Ru Ru | 2008 | 2009
n n n
200 | 200 | 200
5 6 7
1- 25/ 1.8/ | 185 1.1/] 0.8/ | 0.7/ 2.4/ 1.0/ 0.9/
L. 4.4 3.0 34 151 12 1.2 31| 15| 135
Main
2- 3.0/ 2.5/ 2.6/ 2.5/ 2.7/ 1.2/ 0.9/]10.8/| 08/ 0.8/ 1.7/ 1.4/ 1.3/ 1.3/ 1.7/
L. 5.2 4.1 51 4.4 49 2.0 141 13| 14 14 24 22| 19 2.3 2.7
Main (2000 (200 (2000
0
3-
L.
Main
4- 26/ 1.9/ | 2.0/ 0.9/] 0.7/] 0.5/ 1.6/ | 1.4/ 0.9/
L. 4.4 3.8 3.6 151 12] 10 22| 21 1.5
Main
5-
L.
Main
6- 1.9/ 19/ 22/ 17/ | 1.6/ 0.6/ | 0.9/] 0.8/] 0.6/] 0.5 1.2/ |11/ 13/| 09/| 0.8/
M. 35 34| 43 34 3.1 0.9 141 13] 1.0 5/ 1.9 21 18| 13 1.1
Main 0.9 5
7- 1.8/ | 2.0/ 0.6/ | 0.7/ 09 | 1.1/
M. 3.7 35 1.0 1.1 1.4 1.4
Main
8- 25/ | 26/ 27| 23/ | 23| 28/ 0.6/ | 1.0/| 1.1/] 0.6/] 0.4 | 0.65/ 1.0 |13/ 13/ |08 | 08 | 07/
M. 52 58| 55 4.3 4.7 51 1.0 151161 10 5/ 1.0 1.4 21| 22| 1.2 1.2 1.0
Main 0.7 5
9- 1.7/ | 1.9/ 0.6/ | 0.7/ 0.8/ | 1.0/
M. 3.0 35 11 1.1 1.2 1.4
Main
10 1.4/ 1.4/ 0.3/ | 0.4/ 0.5/ 0.7/
u. 2.9 2.8 05 | 07 0.9 1.0
Main
11- 1.1/ 11/ 1.0/ | 0.9/ | 1.05/ 0.4/] 05/] 0.2/] 0.2 ] 0.25/ 0.5/| 0.6/ 04/| 04/ | 0.4/
u. 20 21| 19| 18| 18 07| o08]oa]| 5| 04 10| 11| 06| 07 | 075
Main 0.5
12b 1.3/ 0.3/ 0.5/
u. 2.2 0.6 0.8
Main
Zayant 1.1/ 15/ | 16/ 14/ | 15/ 0.7/ ] 0.6/] 0.6/ | 0.5/ | 0.4/ 0.7/ | 0.8/| 0.8 | 0.6/| 0.6/
e 1l3a 2.1 25| 26 2.2 2.5 1.1 09]09]08] 08 1.2 1.1 5/ 1.0 0.9
1.2
Zayant 1.5/ 1.7/ 0.5/ | 0.5/ 0.8/ | 0.7/
e 13b 2.4 2.9 0.7 | 0.9 1.1 1.2
Zayant 1.2/ 13 12/ | 1.2/ 1.3/ | 04/ ] 05/ 0.2/ | 0.2/ 0.4/ 0.5/ | 0.7/ 0.5/ 0.4/ 0.6
e 13c 2.2 5/ 2.2 2.2 2.2 0.7 0.8 05] 0.6 0.7 1.0 1.0 0.9 0.8 1.0
2.4
Zayant 1.1/ 11/ 13| 10/ | 1.0/ ] 09/ | 1.2/ | 04/ | 05/| 04| 0.3/] 0.2/] 0.25/ 0.4/ 0.8/ | 0.8/| 0.9/| 0.6/ | 0.5/ | 0.55/| 0.7/
e 13d 17 21| 5 15 155] 15 2.0 06 | 07] 5 |]o5]05] 05 0.6 1.3 14| 14 10| 09 0.9 1.1
2.1 0.8
Lompic 1.1/ 08/ | 1.0/ 03/|] 0.1 | 0.1/ 04| 03| 0.3/
013e 18| 15 1.7 0.6 5 0.3 5/ 5/ 05
104 08 | 0.6
5
Bean 0.8/ 1.0/ 0.4/ | 0.4/ 0.6/ 0.7/
14a 1.6 1.9 0.7 0.7 1.2 1.1
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Reach Pool Po | Po | Pool | Pool | Pool | Pool | Riffl Rif | Rif | Rif | Rif | Riffl Riffle Run/ | Ru | Ru | Ru | Run | Run | Run/
2003 | ol ol | 2007 [ 2008 | 2009 | 2010 e fle | fle | fle | fle e 2010 | Step | n/ n/ n/ / / Step
200 | 200 2003 | 200 | 200 | 200 | 200 | 2009 Run Ste [ Ste | Ste | Step | Step | Run
5 6 5 6 7 8 2003 p p p Run | Run | 2010
Ru [ Ru | Ru | 2008 | 2009
n n n
200 | 200 | 200
5 6 7
Bean 0.9/ 1.0/ 1.1/ | 1.0/ 1.2/ | 115/ 0.3/ | 0.3/ 0.2/ 02/ 0.2/ 0.2/ 0.6/ | 0.6/ 0.4/ 0.4/ | 04/ 0.4/
14b 15 19 18 1.8 19 2.0 06 | 05 04]104] 04 0.4 0.9 0.8 08| 065| 0.6 0.6
Bean 1.0/ 10/ | 10/ 0.8 | 0.9 09/ ] 01/ ]01/}J02/] 00] 0.0 0.1/ 0.25/ | 0.2/| 0.3 ] 0.1/ | 0.06/ 0.2/
1l4c 1.7 17| 18 15 1.7 1.6 03 ] 03] 03 3 3/ 0.2 0.4 05| 5 | 02| 01 0.4
/0.1] 0.1 0.5
Fall 15 1.0/ 0.9/ | 0.9/ 0.2/ 0.4/ | 0.35/ 0.4/ 0.6/ | 0.5/
1.8 14 14 05 0.8 ] 0.75 0.6 0.9 1.0
(2000 (200 (2000
0
Newell 1.6/ 13/ | 15 0.3/ 0.25/ 0.3/ 0.6/ 0.4/ 0.4/
16 2.8 2.4 2.5 0.5 0.45 0.5 0.9 0.7 0.8
Boulde 18/ |20/ 17/ | 1.6/ 1.8/ 0.5/] 0.6/] 0.4/] 0.4/ ] 0.35/ 0.7/ 0.9/| 0.6/ | 0.6/ | 0.65/
ri7a 29 [ 31| 27 2.6 2.9 09]10]07] 07| 07 12| 14 ] 10| 095 | 1.05
Boulde 17/ 17/ 16/ | 1.5/ 0.4/] 0.6/ ] 0.4/] 0.3/ 0.7/] 0.8/ | 0.6/ | 0.55/
ri7b 28 | 28| 27 2.7 10] 10] 07] 06 12| 14 ] 11| 095
5
1.9/ 0.4/ 0.9/
Boulde 2.9 0.8 15
rl7c
Bear 2.0/ 20/ | 20/ 14/ | 13/ 0.4/ | 04/] 0.6/ 0.2/ 0.2/ 0.6/ | 0.7/ 0.8/ | 0.4/ | 0.35/
18a 34 34 (33| 24 | 255 07 | 07]09]04] 04 0.9 11| 12) 07| 07
5 5
Bear
18b
Brancif 1.2/ | 1.35/ 0.1] 02 0.3/ 0.3/
orte 2.2 2.3 5 0.3 05| 06
2lal /0.3
Brancif 1.1/ 10/ | 09/ ] 10/ | 10/ 0.3/] 0.2/ 0.2/ 0.2 0.2/ 0.5/| 0.4/ | 0.45/| 0.45/| 0.5/
orte 19 17 1.7 1.8 1.9 05]104] 03] 035 0.4 10| 0.7 | 0.65 | 0.65 0.8
2la2 5
Brancif 1.1/ 0.4/ 0.3/
orte 1.7 0.7 0.6
21b
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Table 6b. Averaged Mean and Maximum WATER DEPTH (ft)at Replicated San Lorenzdsampling Sites in
2009 and 2010.

Site Pool Pool Riffle Riffle Run/StepRun Run/Step Run

2009 2010 2009 2010 2009 2010

0a 1.8/ 1.2/ 0.15/ 0.75/ 0.4/ 0.95/

3.2 2.2 0.2 0.9 0.8 1.8

1 0.8/ 0.9/ 1.2/ 1.3/

11 1.45 17 1.9

2 2.5/ 2.45/ 0.8/ 1.0/ 1.4/ 1.8

5.7 5.6 15 1.6 29 3.2

4 0.55/ 0.55/ 0.8/ 1.1/

0.9 0.9 1.35 2.2

6 0.5/ 0.65/ 0.6/ 0.6/

0.7 0.8 11 1.2

8 0.65/ 0.8/ 0.85/ 0.95/

0.9 1.0 1.0 1.2

11 0.95/ 1.0/ 0.1/ 0.2/ 0.4/ 0.6/
1.75 1.6 0.2 0.35 0.8 0.8

Zayante 13a 1.8/ 2.1/ 0.15/ 0.2/ 0.65/ 0.75/
29 3.4 0.4 0.5 10 13

Zayante 13c 1.45/ 0.4/ 0.35/
2.75 0.6 0.5

Zayante 13d 115/ 1.2/ 0.7/ 0.8/
19 1.65 10 1.2

Lompico 13e 0.85/ 1.2/ 0.1/ 0.1/ 0.3/ 0.45/
1.75 16 0.15 0.3 0.5 0.75

Bean 14b 1.0/ 0.9/ 0.2/ 0.25/ 0.2/ 0.5/
2.0 2.0 0.4 0.4 0.4 0.6

Fall 15 0.95/ 0.9/ 0.3/ 0.5/ 0.35/ 0.5/
1.3 1.6 0.8 0.8 1.0 0.9

Newell 16 1.15/ 1.25/ 0.2. .25/ 0.3/ 0.5/
1.95 1.9 0.5 .55 0.5 0.9

Boulder 17a 1.05/ 1.2/ 0.4/ 0.7/ 0.7/ 0.9/
1.8 1.75 0.8 1.1 1.1 1.2

Boulder 17b 1.4/ 1.45/ 0.5/ 0.6/ 0.5/ 0.7/
2.4 2.2 1.0 1.1 0.9 0.9

Bear 18a 1.35/ 0.3/ 0.7/
2.6 0.6 0.9

Branciforte 1.15/ 1.25/ 0.1/ 0.1/ 0.4/ 0.5/
21a2 1.9 2.05 0.2 0.2 0.6 1.2
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Table 7. Average PERCENT FINE SEDIMENT* IN SAN LORENZO Reaches Since 2003.

Reach | Pool | Po | Po | Po | Po | Poo] Pool | Riffl Riffl Riffl Rif | Rif | Rif | Riffle Run | Run | Run | Run | Run | Run | Run
200 ol ol ol ol | 2010 e e e fle fle fle 2010 / / / / / / /
3 200 | 200 ] 200 | 200 | 200 2003 | 2005 | 2006 | 200 | 200 | 200 Step | Step | Step | Step | Step | Step | Step
5 6 7 8 9 7 8 9 Run | Run | Run | Run | Run | Run | Run
2003 | 2005 ] 2006 | 2007 | 2008 | 2009 | 2010
1 80 | 65| 77 20 15 | 20 40 46 46
2 70 42 | 54 | 48 48 25 10 | 13| 13 10 50 26 23 26 40
(200 (200 (200
0 0 0
4 75 | 46 | 47 20 13 | 10 50 42 37
6 70 70 | 75 | 61 | 68 25 20 25 17 | 12 35 40 38 18 23
7 70 70 25 20 50 40
8 55 65 | 60 | 41 | 47 | 44 25 20 20 7 6 12 40 25 25 11 16 25
9 70 60 25 15 30 30
10 60 70 20 15 25 35
11 55 35 | 40| 32| 52 | 40 40 15 25 10 9 12 45 25 15 24 14 14
12b 50 35 35 35 40 10
Zayan 85 65 [ 65 | 59 | 62 40 25 35 22 | 19 70 50 40 36 31
te 13a
Zayan 65 65 30 30 45 30
te 13b
Zayan 50 45 45 | 47 41 25 10 9 12 10 30 20 27 34 19
te 13c
Zayan 40 40 | 50 | 38 | 44 | 46 42 25 25 15 13| 13| 12 19 25 25 40 21 29 28 27
te 13d
Lompi 50 | 49 | 54 20 15| 20 30 24 29
co 13e
Bean 80 70 40 25 70 35
14a
Bean 85 80 67 | 66 67 55 45 15 18 9 13 13 80 45 58 34 34 28
14b
Bean 70 60 [ 65 | 42 | 37 54 25 5 15 6 6 14 40 30 40 28 10 26
14c
Falli5 | 74 64 | 69 50 30| 34 63 48 50
(200 (200 (200
0 0 0
Newell 25 46 22 5 11 6 20 19 12
16
Bould 30 | 35 | 31 | 27 28 20 5 12 9 11 15 20 17 13 11
erl7a
Bould 30 [ 35 | 31| 32 5 10 5 5 15 15 12 14
er17b
Bould 25 5 5
erlic
Bear 55 50 [ 60 | 41 | 46 41 15 15 15 7 11 13 25 20 25 13 13 19
18a
Branci 65 62 7 10 30 16
forte
2lal
Branci 75 | 50 | 42 38 43 40 12 8 8 9 55 35 21 13 22
forte
2la2
Branci 55 15 65
forte
21b

* Fine sediment was visually estimated as particles less than approximately 2 mm (0.08 inches).
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Table 8 Average EMBEDDEDNESS IN SAN LORENZO Reaches Since 2003.

Reach| Po| Po | Po | Po Po | Pool | Pool | Riffl Riffl Riffl Rif | Riffl Riffl Riffle Run | Run/ | Run | Run | Run | Run | Run
ol ol ol ol ol | 2009 | 2010 e e e fle e e 2010 / Step / / / / /
20 | 200 | 200 | 200 | 200 2003 | 2005 | \200 | 200 | 2008 | 2009 Step | Run | Step | Step | Step | Step | Step
03 5 6 7 8 6 7 Run Run Run Run Run Run
2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
1 59 | 50 52 31 23 26 49 48 48
2 26 38 36 37 30* 13 18 16 25 30* 23 25 32 27
(200 (200
0 0
3
4 64 | 43 45 37 19 33 47 37 42
5
6 52 | 49 | 56 | 45 51 27 31 31 18 21 38 46 41 34 39
7 53 | 54 34 27 49 40
8 49 | 53 | 56 | 40 46 33 32 25 28 18 30 19 44 29 35 28 26 32
9 52 | 39 32 25 40 31
10 38 | 39 32 27 32 34
11 58 | 48 | 34 | 47 48 30 33 22 30 22 45 27 31 43 33
12b 58 27 45
Zayan | 44 | 45 | 54 | 44 51 33 29 23 25 30 41 44 50 36 47
te 13a
Zayan | 44 | 46 36 25 43 39
te 13b
Zayan | 48 | 48 36 49 49 29 25 19 28 29 33 38 31 44 36
te 13c
Zayan | 41 | 47 51 55 49 49 57 35 48 37 30 33 43 39 33 43 42 39 37 41 51
te 13d
Lompi 55 | 52 47 42 16 19 46 37 32
co 13e
Bean | 46 | 45 32 21 49 37
14a
Bean | 35 | 41 45 44 44 53 35 20 22 14 16 25 41 29 36 22 35 30
14b
Bean | 49 | 50 | 62 39 42 60 19 27 36 8 15 42 43 46 52 25 29 43
14c
Fall 47 48 52 25 28 44 40 41
15 (20 (200
00 0)
Newel 36 42 39 12 20 24 33 31 34
116
Bould 34 | 48 | 37 37 38 24 29 18 21 18 30 33 27 31 27
erl7a
Bould 36 | 43 | 33 35 14 24 22 17 29 34 33 34
er17b
Bould 31 18 13
erl7c
Bear 48 | 42 54 | 33 48 49 28 22 35 28 34 25 47 30 41 36 43 34
18a
Branc 60 58 31 24 55 41
2lal
Branc 68 | 62 46 49 53 41 30 28 28 30 59 36 33 28 41
2la2
Branc 41 28 32
21b

* Datafrom sampling sites and not reasdgments
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Table 9. ESCAPE COVER Indices(Habitat Typing Method*) in RIFFLE HABITAT in MAINSTEM
Reaches of the SAN LORENZO, Based on Habitat Typed Segments.

Reach | 1998 1999 2000 | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
1 0.187 | 0.244 | 0.084 - - 0.270 | 0.257 | 0.200

2 - 0.503 | 0.260 - - 0.228 | 0.287 | 0.132| 0.109
3 0.250 | 0.216 | 0.257 - -

4 0.125 | 0.078 | 0.109 - - 0.183 | 0.354 | 0.141

5 0.032 | 0.001 | 0.222 - -

6 0.099 | 0.093 | 0.042 | 0.027| 0.152 | 0.101| 0.072 | 0.082

7 0.148 | 0.146 | 0.050 | 0.130| 0.187

8 0.335 | 0.173 | 0.124 | 0.080 | 0.320 | 0.241| 0.123 | 0.036 | 0.156

9 0.038 | 0.080 | 0.043 | 0.066 | 0.161

10 0.011 | 0.039 | 0.012 | 0.018 | 0.040

11 0.025 | 0.020 | 0.017 - 0.056 | 0.014 | 0.005 | 0.010 | 0.027

12 0.086 | 0.022 | 0.036 - 0.044

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as riffle

habitat.
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Table 9b. ESCAPE COVER Indces(Habitat Typing Method*) in RIFFLE AND RUN HABITAT at
ReplicatedMAINSTEM SAN LORENZO SAMPLING SITES in 2009 and 2010

Sampling Site 2009 2010
Santa Cruz Levees 0.211 0.298
Parad(i)sia Park 0.155 0.183
Rinlcon 0.170 0.205
HenryZCoweII 0.53%7 0.479
Below FA:aII Creek 0.113 0.230
Below Clzar Creek 0.082 0.194
8

*Habitat Typing Method = linear feet of escape cover divided by habitat typed chanel length as riffle
and run habitat.
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Table 10. ESCAPE COVER Indces(Habitat Typing Method*) in RUN HABITAT in MAINSTEM Reaches

of the SAN LORENZO, Based on Habitat Typed Segments.

Reach 1998 1999 | 2000 | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
1 0.273 | 0.130 | 0.064 - - 0.131 | 0.120 | 0.151

2 0.228 | 0.136 | 0.100 - - 0.282 | 0.226 | 0.196 | 0.252
3 0.186 | 0.113 | 0.144 - -

4 0.234 | 0.159 | 0.091 - - 0.125 | 0.204 | 0.221

5 0.071 | 0.249 | 0.261 - -

6 0.145 | 0.107 | 0.044] 0.068] 0.098| 0.101 | 0.049 | 0.044

7 0.038 | 0.030 | 0.023]| 0.165| 0.074

8 0.129 | 0.152 | 0.131] 0.154| 0.164| 0.103 | 0.168 | 0.087 | 0.079

9 0.138 | 0.051 | 0.036| 0.046| 0.098

10 0.072 | 0.041 | 0.081| 0.062 | 0.057

11 0.026 | 0.016 | 0.022 - 0.021 | 0.0084| 0.0068| 0.014 | 0.032

12 0.031 | 0.069 | 0.126 - 0.048

*Habitat Typing Method = linear feet of escape cover dividetidhyitat typed chann&ngthas run

habitat.

D.W. ALLEY & Associates

P. O.

B o x

200

A Brookdal ®,

2010Santa Cruz County Fishery Report

Cal i f Detailed AmalySidAplefidicesA, B and C




Table 11. ESCAPE COVER Indces(Habitat Typing Method*) in POOL HABITAT in MAINSTEM
Reaches of the SAN LORENZO, Based on Habitat Typed Segments.

Reach 2003 2005 2006 2007 2008 2009 2010
1 - - 0.271 0.186 0.205
2 - - 0.076 0.058 0.046 | 0.049
3 - -
4 - - 0.203 0.275 0.290
3 ; ;
6 0.077 0.077 0.044 0.083 0.088
7 0.134 0.105
8 0.026 0.027 0.039 0.057 0.030 0.049
9 0.037 0.070
10 0.054 0.051
11 0.054 0.059 0.031 0.034 0.035 0.042
(2000)
12 - 0.178

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as

pool habist.
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Table 12a. ESCAPE COVER Indices(Habitat Typing Method*) for POOL HABITAT in TRIBUTARY
Reaches of the SAN LORENZO.

Reach 1998 1999 | 2000 | 2003 | 2005 | 2006 2007 2008 2009 | 2010

Zayante 13a| 0.320 | 0.069 | 0.056 | 0.169 | 0.081 | 0.074 | 0.071 | 0.086

Zayante 13b| 0.150 | 0.093 | 0.072 | 0.130 | 0.087

Zayante 13c| 0.114 | 0.110 | 0.095| 0.110 | 0.109 0.102 | 0.099 0.073

Zayante 13d| 0.145 | 0.191 | 0.132 | 0.237 | 0.269 | 0.126 | 0.117 | 0.118 | 0.181 | 0.091

Lompico 13e 0.089 | 0.082 | 0.095

Bean 14a 0.248 | 0.143 | 0.186 | 0.124 | 0.155

Bean 14b 0.378 0.280 | 0.205| 0.288 | 0.212 0.231 0.171 0.179 | 0.207
Bean 14c 0.259 0.093 | 0.100| 0.142 | 0.141 | 0.131 0.142 0.131 0.135
Fall 15 0.380 0.330 0.375 0.295
Newell 16 0.285 0.325 0.120 0.125 | 0.111
Boulder 17a | 0.131 0.051 | 0.061 - 0.108 | 0.064 | 0.076 0.058 0.047
Boulder 17b | 0.129 0.141 | 0.164 - 0.232 | 0.100 0.140 0.155

Boulder 17c| 0.250 0.072 | 0.057 - 0.143

Bear 18a 0.069 - 0.103 | 0.119| 0.114 | 0.074 | 0.088 0.087 0.104
Branciforte 0.140 0.136

21al

Branciforte 0.121 0.134 0.151 0.164 | 0.188
21a2

Branciforte 0.147 0.083 | 0.102 - 0.189

21b

* Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as pool
habitat.
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Table 12b. POOL ESCAPE COVER Indices(Habitat Typing Method*) at ReplicatedSan Lorenzo
Tributar y Sitesin 2009 and 2010

Site PoolEscape | Pool Escape
(Reach) Cover Cover
2009 2010
Zayante 13a 0.140 0.103
Zayante 13c 0.056
Zayante 13d 0.285 0.113
Lompico 13e 0.154 0.092
Bean 14b 0.145 0.120
Bean 14c 0.093
Fall 15 0.302 0.571
Newell 16 0.150 0.118
Boulder 17a 0.066 0.094
Boulder 17b 0.356 0.266
Bear 18a 0.138
Branciforte 0.051 0.068
21a2

* Habitat Typing Method = linear feef escape cover divided by habitat typed channel length as pool
habitat.
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Table 13. ESCAPE COVER Indces(Habitat Typing Method*) for RUN/STEP -RUN HABITAT in
TRIBUTARY Reaches of the SAN LORENZO.

Reach 1998 1999 | 2000 | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Zayante 13a| 0.127 | 0.059 | 0.059 | 0.065 | 0.031 | 0.038 | 0.027 | 0.009

Zayante 13b | 0.060 | 0.127 | 0.087 | 0.152 | 0.103

Zayante 13c | 0.116 | 0.095| 0.070 | 0.016 | 0.070 0.051 | 0.074 0.124

Zayante 13d | 0.050 | 0.098 | 0.143 | 0.223 | 0.297 | 0.071 | 0.101 | 0.130 | 0.136 | 0.103

Lompico 13e 0.001 | 0.042 | 0.020

Bean 14a 0.060 | 0.058 | 0.092 | 0.051 | 0.086

Bean 14b 0.045 | 0.048 | 0.041 | 0.107 | 0.050 0.138 | 0.141 | 0.056 | 0.080
Bean 14c - 0.018 | 0.023 | 0.015| 0.012 | 0.009 0.0 0.0 0.0
Fall 15 0.110 | 0.092
Newell 16 0.072 0.129 0.020 0.065 | 0.018
Boulder 17a 0.188 | 0.093| 0.170 - 0.135| 0.169| 0.138 | 0.113 | 0.100
Boulder 17b 0.116 | 0.156 | 0.137 - 0.194 | 0.102 | 0.114 | 0.105
Boulder 17c | 0.019 | 0.122 | 0.107 - 0.114

Bear 18a 0.073 - 0.177 | 0.063 | 0.088 | 0.063 | 0.027 | 0.030
Branciforte 0.087 | 0.040

21al
Branciforte 0.028 | 0.045 | 0.037 | 0.045 | 0.101
21a2
Branciforte 0.138 0.014 | 0.087 - 0.133

21b

* Habitat Typing Method = linear feet of escape cover @dity habitat typed channel length as run
habitat.
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R-3. Habitat Change in Soquel Creek and Its Branches, 2692010

Refer toAppendix A for maps of reach locations. A summary table of habitat chamgs| Gitesis
provided inTable 37. No Soquel watershed reaches were habitat typed in ¥0dighing the relative
importance of streamflow as an aspedadifhabitat qualityagainstother habitat parameters is not
clear cut. Most steelheagyrowth occus in thelate winterspring when baseflow is most importaAt|
reaches had higher baseflow inlP@han 20@, especially in the spring due to later storms ih@®0
(Figures 54 and 57). This provided more food and better growth sateall reachegFigure 18 size
histograms imlppendix D), especially when YO¥bundance waselow averag€Figure 6). Changes
in habitat conditions were based on samplingctaparisongnd were likely representative of reach
changedecause of consistent chang@$the8 sampling sitegxaminedall had overall positive
habitat change based on more streamflow, greater water ategittsitesand generally morpool
escape covd6 of 8 sites)In thelower mainstem Site 1(Reach 1)mproved withsimilar pool depth,
deepe fastwater habitat and more pool escape cover (30% rficab)es 14 and 5). Site 4(Reach 3)
improved although havingeduced pool escape cover (40%) but much deeper habitat alorigjgiién
basefow. In theupper mainstem Site 10 (Reach 7) improveuth regard to higher baseflow, deeper
pools and20% morepool escape coveBite 12 (Reach 8) improved with higher baseflow, slightly
deeper habitaand similar pool escape cover. In thever East Branch, Site 13a (Reach 9a) improved
with slightly deeper pol habitat and 50% more pool escape cowvetheupper East Branch Site 16
(Reach 12a) improved with increased baseflow, deeper habitat and nearly twice the pool escape cove
In thelower West Branch, Site 19 (Reach 13) improved with more baseflovghsly deeper habitat
and twice the pool escape covén.themiddle West Branch Site 21 (Reach 14b) improved with
higher baseflow, deeper pool habitat but similar pool escape cover.
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Table 14. Averaged Mean and Maximum WATER DEPTH (ft) of Habitatat Replicated SQOUEL CREEK
Sampling Sites in 2009 and 2010

Site Pool Pool Riffle Riffle Run/StepRun Run/Step Run
(Reach) 2009 2010 2009 2010 2009 2010
1 1.0/ 1.0/ 0.4/ 0.5/ 0.2/ 0.35/
(1) 2.8 2.8 0.5 0.75 0.3 0.8
4 1.6/ 2.0/ 0.4/ 0.55/ 0.5/ 0.7/
3) 2.9 43 0.6 0.8 0.8 1.0
10 1.4/ 1.4/ 0.55/ 0.6/ 0.5/ 0.6/
7 21 2.8 0.9 1.2 0.9 1.2
12 1.9/ 1.8/ 0.3/ 0.6/ 0.6/ 0.7/
(8) 35 38 0.6 0.9 0.9 1.0
13a 1.05/ 1.0/ 0.3/ 0.4/ 0.4/ 0.45/
(9a) 1.75 1.8 0.6 0.6 1.0 0.8
16 1.05/ 1.1/ 0.3/ 0.4/ 0.6/ 0.5/
(12a) 1.65 18 0/5 0.5 0.9 0.95
19 1.0/ 1.1/ 0.5/ 0.5/ 0.5/ 0.6/
(13) 2.0 2.1 0.7 0.9 0.9 1.1
21 1.5/ 1.8/ 0.3/ 0.4/ 0.7/ 0.6/
(14b) 3.55 3.85 0.5 0.55 18 13
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Table 15. POOL ESCAPE COVER Indices(Habitat Typing Method*) in SOQUEL CREEK, at Replicated
Sampling Sitesin 2009 and 2010

Site Pool Escape | Pool Escape
(Reach) Cover Cover
2009 2010
1 0.101 0.132
@
4 0.102 0.067
®)
10 0.109 0.124
@)
12 0.037 0.041
®)
13a 0.099 0.151
(%)
16 0.099 0.194
(12a)
19 0.041 0.080
(13)
21 0.029 0.017
(14b)
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R-4. Habitat Change in Aptos and Valencia Creeks, 2@0 2010

Refer toAppendix A for maps of reach locations. A summary table of habitat change &itesils
provided inTable 37. The January 1982 storm caused severe streambantéreansl landsliding
throughout the Santa Cruz Mountains, and streams have been recovering since. J9&wWwo®ar

also brought significant stormflow and sedimentation stimewatersheds by 1999, such as the San
Lorenzo River Alley 2000. Weighing the elative importance of streamflow as an aspect of habitat
quality with other habitat parameters is not clear cut, especially mhstream gagexistsandexact
streamflow measurements aery limited.In 2010, we began measuring fall basefiavthis
watershedMost juvenile steelhead growth occurs in the spriryly summewhen baseflow is most
important.Based on hydrographs from stream gages in other watergtigdee6 53-58), it is likely

that this watershed alsadh higher baseflow, especially imetspring due to later storms in120 This
provided more food and better growth rate in all reachesif. Zdom 20@ to 2010, habitat improved
in Aptos Creek with higher baseflosljghtly deeper habitat and -qD% more escape cover at both
Sites 3 and! (Table 16. Habitat also improved in Valencia Creek with higher baseflow arizb%3
more pool escape cover at Sites 2 and 3, although pools were shallowed by sedimentation. In this
small, heavily shadededimerdaden tributary with already shallow pspkescape cover is more
important than pool depth in determining steelhead derfsity.at least tweyear residency is
necessary to reach smolt size.
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Table 16. POOL HABITAT CONDITIONS and ESCAPE COVER INDICES for Replicated Sampling Sites
in APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS Creeks in 200 9 and 2010.

each # vg Mean vg Mean ool Escape Cover ool Escape Cover
Reach #/ Avg Mean/ Avg Mean/ Pool E C Pool E C
Sampling Site # Maximum Maximum Index- 2009 Index- 2010
Pool Depth 2009 Pool Depth 2010
Aptos #2'/3#3lin County 1.2/ 1.25/ 0.164 0.183
ar
25 2.6
Aptos #3/#4 Above Steel 1.2/ 1.2/ 0.130 0.155
Bridge Xing (Nisene y ' . .
Marks) 2.3 2.45
Valencia #2/#2 Below 0.6/ 0.45/ 0.138 0.156
Valencia Road Xing ) ' ' .
15 1.05
Valencia #3/#3 Above 1.0/ 0.9/ 0.200 0.250
Valencia Road Xing ‘ ' ' .
1.8 1.45
Corralitos
#1/#L Below Dam 11%%/ Oi8é3 / 0106 0087
Corralitos #3/#3- Above 1.1/ 0.7/ 0.186 0.173
Colinas Drive ! ' . .
2.0 1.6
Corralitos #6/#8- Below 1.35/ 0.55/ 0.120 0.048
Eureka Gulch ' i . .
1.95 0.9
Corralitos #7/#9- Above 1.1/ 0.8/ 0.147 0.151
Eureka Gulch ' ' . .
1.45 1.45
Shingle Mill #3/#3- Above
e (:)Li/ %69/ 0.151 0.139
Browns Valley #1/#2 1.0/ 1.25/ 0.160 0.125
Below Dam | ; . .
155 2.0
Brow:s Vallgy #2/#2 1.05/ 1.15/ 0.130 0.243
ove Dam
1.7 1.85

* Habitat typing method = total feet of linear pool cover divided by tothithttyped channel length psol habitat.

R-5. Habitat Change in Corralitos, Shingle Mill and Browns Valley Creeks, 260 2010

Refer toAppendix A for maps of reach locations. A summary table of habitat change for all reaches is
provided inTable 37. Weighing the relative importance of streamflow as an aspect of habitat quality
with other habitat parameters is not clear cut, especially when exact strgangasurements are

limited. Mostjuvenilesteelhead growth occurs in the spregyly summewhen baseflow is most
important.All reaches had higher baseflow, especially in the spring due to later storniin 20

(Figures % and 58). This provided morediod and better growth rate in all reachespecially with the

D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
P. O. Box 200 A Brookdal @&, Cal i fDetailedAnalySisApgeidicesA, BandC



low density of steelhead in Corralitos CreElster growth is exemplified by the higher percent of

YOQOY reaching Size Class Il in 201Bigure 20). Only Reach 1 in Shingle Mill Gulch was habita

typed in 2010. Habitat changes are based on changes at sampling sites, otherwise. Consistently more
shallow pools at the replicatsdmplingsites in Corralitos and Shingle Mill indicad&reamwide
sedimentatiorand habitat degradatidiiable 16; Figure 50). Pool escape cover was generalightly
reducedexcept lesshan half as mucht the badly sedimentesite 8 downstream oEureka Gulch and
similar at the site abovd-{gure 51). Pool length also decreased at Site 8 with conversion to shallow
glide.

Site 1 (Reach 1) below the Corralitos diversion dam continued to experience higher summer baseflow
than in 2007 due to increased bypass from the diversion$igaril had declined slightly in habitat

quality due to slightly reduced pool depth and escaper(Table 16 Figures 50 and 5}, though
conditions for growth were likely better in spring 2010 than the previous @& 3 Reach 3on

Corralitos Creek below Rider Creek had reduced habitat quality dnedb shallower pool depth,

though escapeover was similar and baseflow was more. Site 8 (Reaabh@)e the box culvert and

below Eureka Gulch hatiuch reducedhabitat qualitydue to substantial pool shallowing, loss of pool
habitat and substantial loss of pool escape cover. The cause wasdiigargation. Site 9 (Reach 7)
hadslightly reduced habitat qualitglespite higher baseflow and similar poor escape ¢cduerto

reduced average pool defedimentationandless stepun escape cover.

In Shingle Mill Gulch, baseflow wasproved in201Q with only ReacH. habitat typedut not the

previous yearThe sampling site was relocated to match average habitat conditions, so no habitat
comparisons with 2009 were possibieReach 1Compared to 2008, Reach 1 conditions improved

with higher baeflow, average and maximum pool depths increased by 0.2 feet and pool escape cover
indices improving from 0.214 to 0.286, although percent fines in pools was greatly increased from 26
to 49%. At Site 3 (Reach 3), fall habitat quality declined with mudhaed pool depth and similar

pool escape coveilable 16; Figures 50 and 511

Unlike in Corralitos Creek, habitat conditions improved in Browns Creek in, 20ffOregard to

increased baseflow and scour indicateghbyls deepeningnd escape cover inagng at the upper

site (Table 16; Figures 50 and 51 Site 1 (Reach 1) below the water diversion dam improved in

habitat quality due to much deeper pools that offered escape cover as water depth to offset the loss in
escape cover under objects. Site 2a¢te?) also improved due to increased baseflow, deeper pools

and substantially more pool escape cover.
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ANNUAL COMPARISON OF JUVENILE STEELHEAD ABUNDANCE

R-7. 2000 Densities in the San Lorenzo Drainageomparedwith Those Since 1997

All figures presented within the text may be foundin color in the FIGURES sectionafter the
REFERENCES AND COMMUNICATIONS. In the mainstem San Lorenzo River, total juvenile
steelhead densities wareostly highelin 2010than 200 (6 of 7 sites)(statistically significantTable

40), above average at the lower 3 and below or near average at the (ipigerd 1; Table 17). This

was due tdigheryoungof-theyear (YOY) densities in 20D (statistically significantTable 40) than

2000 (6 of 7 sites) above average YOY dengiat the lower 3 and below or near average at the upper 4
(Figure 2; Table 18). Yearling densities between years were similarly bmth years and slightly

below average at 6 of 7 sitésigure 3; Table 19). Yearling densities have been consistently low in

the mainstem, downstreamtbie Boulder Creelconfluencesince monitoring begain 1994 with a

slight downward trend sincE998(Table 19). Size Classllidensities were mostly greater in 2010 (6 of

7 sites)(statistically significantTable 40) and neaaverage at 5 of 7 site¥dble 20). Densitiesof

Size Class 1175 mm SL)(mostlyfastgrowing YOY) weremostly higher thaim 2009(6 of 7 sites)

but below average at 4 of 7 sii@sgure 4; Table 21). Since densities of larger juveniles in the lower
andmiddle mainstem are determined primarily by YOY densities and their growth rates;ridesed
densitiegdetected irReaches 1, 2, 6 andBere due to more YOY present and faster growth rates
resulting from higher spring and summer baseflow and deapwvdter habitat. Despite the higher

YOY densities at most mainstem sites in 2010, a similar or higher percent of YOY reached Size Class
Il compared to 2009Kigure 17). Smolt ratings increased at 5 of 7 sites in 200&ble 37) However
only 3 saitreos ohradb et er ratings.

Site densitiesf YOY in themainstermbelow the Boulder Creefave been lowfrom 1999 onward

(Figure 22; Table 18). However, Sites 1, 2 and 8 have shown a modest rebound in 2010. YOY
densities also rebounded in 2008 at Site 4enryl Cowell Park. The yed997 was unusuatlith
considerable rain prior to 1 March with little afterwards, resulting in very stable spawning conditions
after March 1 and baseflows near the average median flow. 1998 was a very wet year with so much
baseflav that steelhead were in high densities at the heads of pools and even further back where wate
velocity was still high, unlike other years when they primarilyedar runs and rifflesYOY

recruitment into the mainstem from tributaries has apparengly benimal from 1999 onwaye@xcept

for possibly at Site 4 in 200om lower Zayante Creek The mainstem will need more YOY
recruitmentirom tributaries improved spawning gravahd higher baseflow to greatly increase the
smolt ratings there.

It wasthewinter of 1999when substantial sediment entered the middle mainstemerosionn
upstream tributariethat occurred from th£998 high pealow event(19,400 cfs at Big Trees)
followed by the 199%vater year that had a relatively low peak fl@200 cfs at Big Treeghat
apparently could not transport the sediment out of the syflespite the fact that substrate conditions
have improved in riffles and runs in termsrefluced fine sediment aedhbeddedness since then,
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substrate in glidesherespawningoccursapparently has npand spawning habitat in the mainstem
remainspoor in quality angbrimarily sandand fine gravel

Table 17. Density of Juvenile Steelhead for ALL SIZES at MAINSTEM SAN LORENZO RVER
Monitoring Sites (Stream Habitat) in 19972001 and 20022010.

Sample | 1997 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Avg.
Site

Oa 54 24 20.4 9.4

Ob 4.3 5.2 4.8

1 34.2* 26.9 17.6 3.4 7.6 1.2 1.9 7.0 3.4 16.4 | 12.0
2a 74.9 21.4 4.6 3.9 13.5 148 | 20.6 9.2 284 | 213
2b 248 | 154 20.1
3 83.9 73.5 29.0 | 33.0 | 36.0 51.1
4 86.9 37.8 39.6 | 12.0 | 331 166 | 213 | 712 | 284 |231 | 370
5 133.8 | 46.2 4.5 23. 6 52.0
6 45.4 46.0 14.1 4.0 10.9 4.7 8.7 6.7 4.5 240 | 214 |132 |174 | 17.0
7 149.3 21.7 11.8 7.6 155 | 294 | 389 | 11.0 35.7

8 158.6 | 140.1 |48.2 |11.2 |214 |323 |216 | 203 | 13.7 5.5 33.0 | 180 | 36.7 |40.0

9 126.8 77.3 276 | 120 | 296 | 174 | 109 | 17.1 39.8
10 69.1 17.9 109 | 184 | 19.7 | 519 | 446 | 219 31.8
11 73.0 10.9 334 | 28.7 51 | 572 | 457 | 323 3.0 21.3 | 47.6 6.8 29.1 | 30.3
12a 56.8 30.8 211 | 39.9 | 49.8 39.7
12b 32.2 259 | 435 | 304 | 519 | 484 | 98.2 47.2

* Density in number of fish per 100 feet of stream.
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Table 18. Density of Juvenile Steelhead for the YOUN@F-THE-YEAR Age Class at MAINSTEM SAN
LORENZO RIVER Monitoring Sites (Stream Habitat) in 19972001 and 20032010.

Sgl_”nple 1997 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Avg.
ite
Oa 2.2 12 19.0 7.5
Ob 3.3 2.3 2.8
1 32.3* 25.6 12.6 1.8 6.8 1.2 1.6 7.0 2.7 16.0 | 10.8
2a 66.3 19.2 3.2 2.7 11.0 13.7 | 19.0 8.1 276 | 19.0
2b 212 | 121 16.7
3 84.3 68.2 247 | 294 | 29.6 47.2
4 86.2 32.9 34.2 | 105 | 30.5 139 | 20.7 | 69.8 | 265 | 225 | 347
5 132.4 | 38.5 3.5 22.8 49.3
6 42.0 44.4 13.2 3.3 10.6 4.4 8.5 5.9 4.2 234 | 206 | 111 |16.7 |16.1
7 143.5 19.8 5.7 3.6 12.0 9.7 | 380 | 11.2 32.9
8 152.0 | 1353 |44.2 |(109 |210 |305 |209 |18.7 | 116 5.5 312 | 163 |35 4 |41.0
9 119.9 69.7 234 | 110 | 289 |176 | 10.0 | 154 37.0
10 65.8 11.7 6.5 13.4 59 | 451 | 405 | 184 27.2
11 64.2 6.8 276 | 164 | 21.8 | 498 | 345 | 29.6 15 20.8 | 46.1 4.4 26.8 | 27.0
12a 50.9 27.9 5.4 344 | 37.3 31.2
12b 24.2 143 | 379 | 158 | 444 | 393 | 89.1 37.9

*Density in Number of Juveniles per 100 feet of Stream
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Table 19. Density of Juvenile Steelhead for YEARLINGS AND OLDER at MAINSTEM SAN LORENZO

RIVER Monitoring Sites in 19972001 and 20032010.

Sg.mple 1997 | 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Avg.
ite

Oa 2.2 12 1.7 1.7

Ob 1.0 2.9 2.0

1 1.6* 1.4 2.9 1.9 0.5 0 0.3 0 0.7 0.4 1.0

2a 7.9 15 0.9 1.2 15 0.9 0.4 1.0 0.5 1.7

2b 2.4 2.0 2.2

3 5.2 5.3 3.9 4.4 6.6 5.1

4 7.6 4.7 2.2 1.2 0.5 2.4 0.2 0.3 0.4 0.6 2.0

5 2.9 5.4 1.0 0.8 25

6 4.6 2.2 0.8 0.7 0.5 0.3 0.2 0.8 0.3 0.7 0.03 0 0.5 0.9

7 6.0 2.5 6.3 4.8 3.6 0.4 0.3 3.0 3.0

8 54 4.2 4.1 0.3 0.4 2.0 2.6 2.4 1.6 0 2.0 15 1.0 2.1

9 4.3 8.1 2.5 1.0 0.6 0.8 1.9 2.5 2.5

10 3.3 6.4 4.6 5.5 4.1 6.8 2.7 4.7 4.7

11 8.8 3.9 6.5 | 11.2 4.7 7.4 3.0 7.1 15 0.6 11 2.5 2.4 4.7

12a 5.9 3.2 15.7 55 8.6

12.9
12b 6.8 | 12.6 55 | 143 7.5 9.1 9.3 9.3

*Density in Number of Juveniles per 100 feet of Stream
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Table 20. Density of Juvenile Steelhead for SIZE CLASS | (<75 mm SL) at MAINSTEM SANLORENZO
RIVER Monitoring Sites (Stream Habitat) in 19972001 and 20022010.

Sample | 1997 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Avg.
Site

Oa 0 0 0.6 0.2
0b 0 0 0
1 3.3* 0.2 2.2 0 0.7 0 0.3 2.1 0 11 1.0
2a 7.9 1.3 0.4 0.2 2.5 3.7 8.4 1.2 6.0 3.5
2b 1.2 6.7 4.0
3 47.7 9.4 3.7 5.9 18.1 17.0
4 63.0 8.6 6.8 3.1 17.6 0.5 154 | 58.1 | 145 | 105 | 19.8
5 19.1 5.2 0 8.1 8.1
6 35.1 20.5 11.2 1.8 8.4 4.1 8.3 4.7 2.2 228 |19.2 |10.7 |113 | 12.3
7 126.7 11.7 2.9 15 8.6 23.6 | 35.0 4.9 26.9

8 138.6 | 118.7 | 37.4 8.0 205 | 279 | 199 | 13.2 7.9 4.8 294 | 145 | 285 | 36.2

9 102.2 57.5 18.5 6.2 284 | 154 9.6 12.2 31.3
10 65.8 9.6 4.4 101 | 122 | 451 | 398 | 17.6 25.6
11 64.2 4.1 269 | 156 | 18.7 | 498 | 345 | 193 0 20.8 | 44.9 3.7 244 | 25.1
12a 50.9 26.2 5.4 34.4 | 40.3 31.4
12b 19.5 4.1 370 | 174 | 444 | 393 | 87.6 35.6

* Density in number of fish per 100 feet of stream.
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Table 21. Density of Juvenile Steelhead for SIZE CLASS II/ Il (=>75 mm SL) at MAINSTEM SAN
LORENZO RIVER Monitoring Sites (Stream Habitat) in 19972001 and 20032010.

S{:Sll_”nple 1997 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Avg.
ite
Oa 54 2.4 19.8 9.2
0b 4.3 5.2 4.8
1 30.9* 26.7 15.4 3.4 6.9 1.2 1.6 4.9 3.4 153 | 11.0
2a 67.0 20.1 4.2 3.7 11.0 111 | 12.2 8.0 224 | 17.7
2b 23.6 8.7 16.2
3 36.2 64.1 253 | 271 | 17.9 34.1
4 23.8 29.2 32.8 8.9 155 16.2 6.0 13.2 | 139 | 126 | 17.2
5 1147 | 41.0 4.5 155 43.9
6 10.3 25.5 2.9 2.2 2.5 0.6 0.4 2.0 2.3 1.2 2.2 0.5 6.1 4.5
7 22.6 10.0 8.9 6.1 6.9 5.8 3.9 6.1 8.8
8 20.0 21.4 | 10.8 3.2 0.9 4.4 1.7 7.1 5.8 0.7 3.6 3.5 8.2 7.0
9 24.6 19.8 9.1 5.8 1.2 2.0 13 4.9 8.6
10 3.3 8.3 6.5 8.3 7.5 6.8 4.8 4.3 6.2
11 8.8 6.8 6.5 | 13.1 6.4 74 | 11.2 | 13.0 3.0 0.6 2.8 3.1 4.7 6.7
12a 5.9 4.6 15.7 5.5 9.5 8.2
12b 12.7 21.8 6.5 | 13.0 7.5 9.1 10.6 11.6

* Density in number of fish per 100 feet of stream.
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In tributaries of the San Lorenzo Riven overall trend occurred between 2009 and 2010 regarding
total or YOY juvenile steelhead densitieSites where they increased were lower Zayante 13a, middle
Bean 14b, Newell 16 and Bear 18ables 22 and 2} Sites vhere they decreased decidedly were
upper Zayante 13d and Lompico 13e. Other sites had similar densities betweeAl &aostary

sites exceptor those in Zayante and upper Bean 14c in 2010 still had much below average total and
YOY densities Figures 1 and 2. 2010 yearling densities itributaries were generally similéw or

less than 2008nd generally much below averadgégire 3; Table 24. Only in Lompico 13e and Fall
15 sites, where growth rate is especially slow, were yearling densities near aMagaggring

baseflows may havencouraged yearlings to immigrate early. High stormflows in January may have
reduced yearling survival.he peak flow of the 2010 water year véag .compared tahe 1.3 and 1.5
year bankfull storms of 2,800 and 4,300 cfs, respectiv@iged data)

Size Chss Il densities in 201t@ibutarieswere generally similar to or greater thi@m 9of 11 sites)

thosein 2009 [Table 25, and the increase was statistically significimtthe watershe{lTable 39).
Increases in Zayante 13a and 13c, Newell 16 and Beavé& attributed to more YOY reaching Size
Class Il despite more competition between YOY in 2010 and similar or greater percentages of YOY
reaching Size Class tompared to 200@igure 17). Size Class Il densities were much above average
at Zayante 13&ayante 13c and Newell 16 for these reaststhe highest in the watersh&igure

4). High springearly summebaseflows likely stimulated YOY growth in these caségure 56). The
much below average densities in Bean 14b and 14c were likely due 2909 YOY recruitment to
yearlings. Zayante 13d had below average Size Class Il density with fewer yearlings and insufficient
growth rate to bring YOY into Size Class 8molt ratings improved in 201@ith 10 of 12 sites rated
AFairo or Besiéesandted!| yPyBel ow Pable3)aged ( Bean

Continued low yearling and Size Class Il and Ill densities in middle Bean 14b, lower Boulder Creek
17a and lower Bear Creek 18a may have resulted lfvanY OY recruitment from 2009, poor

overwinter survival of yearlings anelarly yearling outmigration associatedith higher springearly
summergrowth rates witthigh water claritypbetweerstormflows. YOY density the previous fall eve

very low and much below average at these sitablé 23. Rearing habitat conditioret replicated

sitesin Bean 14kand Boulder 17a were similar 200 conditions.Bear Creek comparisons were not
possible because sampling sites changed.

Yearling and Size Class 2 and 3 densities in upper Zayante 13d and é@tititbied to be relatively

high in 2AL.0, presumably due to better rearing habitat and better overwintering survival than other
sites. Escape cover and overwintering cover were higher at Zayante 13d due to higher incidence of
larger, unembedded bouldergdaat Fall 15 due to higher incidence of instream wood.
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Table 2. TOTAL DENSITY of Juvenile Steelhead at SAN LORENZO TRIBUTARY Monitoring Sites in
19972001 and 2002010.

sti_mple 1997 1998 1999 2000 2001 2003 2004 2005 2006 2007 2008 2009 2010 Avg.
ite
Zayante 13a 83.0 104.0 46.6 54.8 68.3 69.9 53.6 17.0 66.9 84.8 29.9 61.4 61.7
Zayante 13b 74.9* 50.7 74.9 24.9 38.0 70.0 65.1 53.3 56.5
Zayante 13c 69.0 61.9 25.8 40.0 123.6 63.4 78.2 18.0 94.4 112.2 74.1 66.6 68.9
Zayante 13d 82.2 105.0 57.5 84.1 243.8 145.3 99.7 69.8 80.5 131.7 105.5 91.9 100.0
Lompico 13e 26.2 108.3 27.8 123.3 231 61. 7
Bean 14a 44.2 45.9 17.0 38.0 50.9 31.9 54.0 45.4
Bean 14b 73.0 115.6 92.1 48.3 65.5 146.4 78.5 103.5 13.1 8.9 67.6 11.2 32.8 65.9
Bean 14c 78.2 22.7 87.5 36.8 41.3 99.6 87.4 66.0 18.2 Dry 58.8 59. 6
Fall 15 84.5 82.7 85.0 55.0 59.8 84.0 48.7 46.1 68.2
Newell 16 94.9 76.3 40.5 28.8 40.3 26.0 18.6 325 44.8
Boulder 17a 134.2 149.2 68.5 32.0 61.1 60.0 38.6 40.1 30.7 62.7 69.9 13.6 19.2 60.0
Boulder 17b 100.7 74.9 49.5 43.0 51.8 98.6 54.2 70.2 57.6 45.1 97.8 44.0 43.4 63.9
Boulder 17¢ 42.8 33.9 36.0 39.4 75.8 81.5 67.4 53.9
Bear 18a 118.5 81.2 76.0 33.6 58.8 86.8 87.7 87.9 52.9 47.3 69.6 20.7 47.6 66.9
Bear 18b 69.5 116.1 67.6 63.5 79.2
Kings 19a 10.8 0.5 8.4 7.6 6.8
Kings 19b 52.7 22.9 449 37.5 41.6 39.9
Carbonera 13.4 21.0 18.9 9.7 19.6 16.5
20a
Carbonera 53.4 51.7 452 452 48.9
20b
Branciforte 6.6 33 5.0
2la-1
Branciforte 70.0 60.2 47.1 65.2 45.2 29.5 49.1 33.0 20.0 15.7 33.3
2la-2
Branczifft;te 67.8 57.6 59.6 57.5 204 52.1

* Density in number of fish per 100 feet of stream.
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Table 23. Density of Juvenile Steelhead for YOUNGF-THE-YEAR Fish (and Size Class | Juveniles in

Most Years) at SAN LORENZO TRIBUTARY Monitoring Sites in 1997-2001 and 20022010.

ngple 1997 1998 | 1999 | 2000 | 2001 | 2003 2004 | 2005 | 2006 | 2007 | 2008 2009 2010 | Avg.
ite
Zayante 13a 80.0 96.4 | 29.0 | 529 64.4 68.3 50.1 146 | 62.1 82.3 26.1 58.3 57.1
Zayante 13b 64.9* 43.5 60.6 7.7 31.2 60.4 58.7 48.1 46.9
Zayante 13c 66.9 | 50.2 9.4 | 30.9 | 1129 53.2 742 | 171 | 851 | 109.4 65.0 59.4 61. 1
Zayante 13d 77.4 777 | 419 |67.0 | 2206 | 130.0 | 885 |68.0 |63.1 | 107.0 88.6 83.3 92.7
Lompico 13e 242 | 96.9 21.4 118.4 14.4 55.0
Bean 14a 43.4 420 | 11.1 | 36.0 46.4 30.0 50.9 37.1
Bean 14b 60.7 | 104.3 | 59.0 | 413 | 60.2 | 137.3 70.3 84.7 10.9 0 63.0 4.9 31.7 56.1
Bean 14c 71.8 69 |76.6 | 18.1 23.0 874 815 | 611 5.6 ( D(I?y) 55.7 49.2
Fall 15 79.6 74.8 68.1 | 45.1 | 454 68.2 30.6 335 55.6
Newell 16 77.1 67.6 17.7 | 199 | 35.6 20.1 15.0 31.2 385
Boulder 17a 119.2 1415 | 50.7 | 229 | 55.9 45.6 31.3 36.5 | 25.3 | 55.9 64.9 9.3 16.3 52.0
Boulder 17b 91.8 68.0 36.2 | 339 | 389 84.1 48.0 62.0 | 56.1 | 35.1 94.1 33.3 39.6 55.5
Boulder 17c 37.6 153 | 275 | 30.7 64.0 69.7 61.3 43.7
Bear 18a 100.2 72.4 579 | 12.6 | 50.8 75.0 76.6 75.2 51.0 | 41.7 64.5 19.1 24.2 57.0
Bear 18b 66.6 89.2 | 583 |48.1 65.6
Kings 19a 9.8 0 6.6 6.0 5.6
Kings 19b 48.2 208 | 32.1 | 315 | 285 32.2
Carbonera 9.1 17.2 13.2 5.6 | 16.5 12.3
20a
Carbonera 50.9 40.3 | 29.7 | 334 38.6
20b
Branciforte 2.8 2.7 2.8
2la-1
Branciforte 64.6 541 355 | 472 | 342 30.6 | 47.6 27.3 125 11.2 36.5
2la-2
Branczifftl;te 60.1 | 44.2 | 458 | 494 9.1 41.7

* Density in number of fish per 100 feet of stream.
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Table 24. Density of Juvenile Steelhead for YEARLING and OLDER Fish at SAN LORENZO

TRIBUTARY Monitoring Sites in 1997-2001 and 20032010.

Sample 1997 1998 1999 2000 2001 2003 2004 2005 2006 200 2008 2009 | 2010 Avg.
Site 7
Zayante 3.0 7.6 17.7 1.9 3.9 1.6 3.5 3.2 4.9 2.1 2.6 2.9 4.6
13a
Zayante 10.0* 7.2 14.3 17.2 6.8 9.6 6.4 5.2 13.2
13b
Zayante 2.1 11.7 16.4 9.1 10.7 10.2 4.0 1.0 8.8 29 9.1 7.6 7.8
13c
Zayante 4.7 27.3 15.6 17.1 23.2 15.3 11.2 1.7 17.4 24.0 16.9 8.6 15.2
13d
Lompico 1.9 11.3 6.4 49 8.7 6.6
13e
Bean 14a 0.8 3.9 59 2.0 4.5 1.9 3.1 4.6
Bean 14b 12.3 11.3 33.1 7.0 5.3 9.1 8.2 18.8 2.0 8.9 3.7 5.6 0.8 9.8
0
Bean 14c 6.4 15.8 10.9 18.7 18.3 12.2 59 4.1 54 (Dry) 3.1 9.4
Fall 15 4.9 7.9 16.9 9.9 14.4 15.8 18.0 12.3 12.5
Newell 16 17.8 8.7 22.8 8.9 4.7 54 3.9 1.5 9.2
Boulder 15.0 7.7 17.8 9.1 5.2 14.4 7.3 3.6 5.9 6.8 5.8 4.1 2.8 8.2
17a
Boulder 8.9 6.9 13.3 9.1 12.9 14.5 6.2 8.2 1.1 9.8 3.8 10.7 3.6 8.4
17b
Boulder 5.2 18.6 8.5 8.7 11.8 11.8 6.1 104
17c
Bear 18a 18.3 7.8 18.1 21.0 8.0 11.8 111 12.7 1.6 5.7 5.1 2.0 35 9.8
Bear 18b 2.9 26.9 9.3 15.4 13.6
Kings 19a 1.0 0.5 1.8 1.6 1.2
Kings 19b 4.5 2.1 12.8 6.0 13.1 7.7
Carbonera 4.3 3.8 5.7 4.1 3.1 4.2
20a
Carbonera 2.5 11.4 15.5 11.8 10.3
20b
Bran c.
2la-1 3.9 0.5 2.2
Branc .
2la-2 5.4 6.1 11.6 18.0 11.0 0 1.5 5.7 7.5 4.4 7.1
Branc .
21b 7.6 134 111 8.1 11.3 12.7

* Density in number of fish per 100 feet of stream.
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Table 25. Density of Juvenile Steelhead for SIZE CLASS Il/lll (=>75mm SL) Fish at SAN LORENZO

TRIBUTARY Monitoring Sites in 1998-2001 and 2003010.

Sample 1998 1999 2000 2001 2003 | 2004 2005 2006 | 2007 | 2008 | 2009 | 2010 | Avg.
Site
Zayante 13a 12.3* 135 17.7 1.9 39 1.6 31.4 11.7 4.9 6.3 121 18.8 11.3
Zayante 13b 14.9 19.9 17.2 7.1 9.6 6.4 17.3 13.2
Zayante 13c 14.7 16.8 16.4 9.5 10.7 10.2 15.0 12.6 8.8 4.4 10.4 245 12.9
Zayante 13d 10.7 27.3 15.6 17.1 23.2 53 15.7 17.3 17.4 225 16. 9 9.1 17.4
Lompico 13e 5.7 11.3 6.4 49 8.7 7.4
Bean 14a 2.1 3.9 5.9 2.0 4.5 1.9 12.0 4.6
Bean 14b 11.3 331 7.1 53 9.1 8.2 394 119 8.9 4.7 10.9 8.4 13. 3
Bean 14c 6.4 15.8 10.9 18.4 18.3 | 12.2 12.4 17.1 54 ( D?y) 6.7 12.4
Fall 15 13.3 16.9 9.9 13.0 15.8 18.7 14.3 14.6
Newell 16 14.9 22.8 8.9 4.7 16.2 4.4 24.7 13.8
Boulder 17a 21.9 17.8 9.1 5.2 16.9 7.3 9.0 18.2 6.8 7.2 5.5 11.8 11.5
Boulder 17b 115 13.3 9.1 12.9 145 6.2 8.2 13.7 9.8 3.8 10.7 12.7 10. 5
Boulder 17¢ 5.2 18.6 8.5 8.7 11.8 11.8 8.4 10.4
Bear 18a 13.0 18.1 21.0 8.0 11.8 111 13.7 13.6 5.7 51 2.5 9.5 11. 2
Bear 18b 6.2 26.9 9.3 13.2 13.9
Kings 19a 6.2 0.5 1.8 1.6 2.5
Kings 19b 6.2 12.8 6.0 10.0 8.8
Carbonera 11.5 5.7 4.1 3.1 6.1
20a
Carbonera 11.4 11.4 155 11.8 12.5
20b
Branciforte 3.9 0.5 2.2
2la-1
Branciforte 8.5 11.6 18.0 10.8 10.8 15 5.7 7.5 12.6 6.9
2la-2
Branczifféte 14.8 13.4 11.1 8.1 16.0 12.7

* Densty in number of fish per 100 feet of stream.
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R-8. 2010 Densities in Soquel Creekomparedwith Those Since 1997

The pattern of 2010 juvenile densities compared to average densities in Soquel Creek was similar to
the pattern in San Lorenzo tributariéstal densities were generally below average, YOY densities
were generally below avera@aut even more so), yearling densities were similar or slightly below
average (but not as much), wh8eze Class Il densities were much above average at some lsées w
YOY growthrate was sufficient tbring YOY into Size Class Il (mainstem Site 10, lower East Branch
13a and lower West Branch1$%{ gur es 51 83;). Tables 26130

In Soquel Creek in 2, total juvenile steelhead densities wamach lowerthanin 2009 (8 of 8 sites)
(Figure 4; Table 31), and the decline was statistically significahalple 41). This was due teuch

lower YOY densities in 200 (6 of 8sites) Table 27). 2010 yearling densitiesemained similarly low

as in 2@9 and near or below averageith density cut in half at the upper East Branch 16 Jigble

28 and Figure 7), similar to the upper Zayante 13d in the San Lorenzo watershed. Size Class |
densities were much reduced in 2010 because of the fewer YOY and faster growiiabizte9).

There was no trend in differencesSize Class Il and Il juvenildensities from 2009 to 2010, with

sites that showed high YOY densities and good growth rate of YOY having greater Size Class |l
densities (mainstem 10, East Branch 13a and West Bran¢hd&i® 30; Figure 1§. These faster

YOY growth rates were evidettiroughout the watershgdxcept in upper East Branch 16a in the

Soquel DemonstratioBtate Forest) because of reduced juvenile densities, less competition and higher
spring and summer basa# (Figures 54 and 57). Due to faster YOY growth, 5 of 8 sites had above
average Size Class Il and Il densitieggUre 8). Of the8 sampling sites rated earding to Size Class

Il and Il (smolt) densities; of 8 sites in 2Q0 had improved ratingsver 200, with both East Branch
sites and the upper W@dablke 37BThesaimpgroves ratingsswere at ed i
consistent wittpositive physical habitat changend increased baseflowpparently, the loweoverall
juveniledensities and increasedseflow allowed sufficient increased growth ratE¥ QY into Size

Class llto overcomeéhe lower YOY densities at many siteShefeweryearlings that remained Bast
Branch 16a were of sufficient size to increas
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Table 26. TOTAL Juvenile Steelhead SITE DENSITIES (fish/L00 ft) at Monitoring Sites in SOQUEL
CREEK in 1997i 2010.

( Resident rainbow trout likely present at Sites 18 and 22).

Sample 1997 1998 1999 2000 2001 | 2002 2003 2004 | 2005 2006 2007 2008 | 2009 | 2010

Site E-M L-W L-W E-W E-D E-D L-W E-D L-W L-W E-D E-D E-D L-W Avg
1- Near
GrangeHall 2.9 5.6 3.0 2.4 35 7.4 25 17 9.5 - 15.8 8.7 7.7 9.5 6.3
2- Ad.
USGS Gage 45 9.4 1.2 5.9 7.7 - 4.1 35 4.2 - - - 5.1
3- Above
Bates Ck 13.2 50.6 7.6 2.2 8.4 14.8 - - 7.9 - - - 15.0
4- Adj.
Elower FId 49.6 20.7 6.8 5.5 23.0 33.3 7.7 20.1 9.2 3.2 23.5 63.0 18.6 5.3 20.6
5- Adj.
Beach Shk 50.3 20.6 8.1 9.2 28.0 - - - - - - - 23.2
6- End of
Cherryvale 24.7 9.4 2.6 5.3 5.7 47.6 15.9 13.1 16.1 - - - 15.6
7- Ad].
Orchard 96.6 14.0 5.6 2.0 27.5 - - - - - - - 201
8- Below
Rivervale 21.0 10.7 4.1 4.9 124 | 592 - - - - - - 18.7
9- Ad;.
Mt. School 61.6 18.4 5.1 7.9 20.7 94.8 26.2 45.8 26.8 - - - 28.2
10- Above
Allred 54.2 11.9 9.1 9.2 15.5 70.7 19.9 37.2 26.2 12.1 54.3 105.8 18.0 15.0 32.8
11- Below
Purling Br 81.9 131 10.5 131 31.6 - - - - - - - 30.0
12- Near
Soquel Ck 83.5 19.5 17.4 12.0 34.4 65.5 20.1 485 21.3 - 50.7 61.8 37.4 12.3 37.2
Bridge
13a- Below
Mill Pond 79.4 57.6 21.5 22.8 26.2 142.0 33.3 110.5 46.9 3.2 35.0 57.9 22.8 37.1 49.7
13b- Below
Hinckley - - 17.0 24.4 47.3 110.6 - - - - - - 49.8
14- Above
Hinckley 49.6 47.7 23.6 185 | 37.7 | 1076 | 86.0 78.0 39.5 - - - 54.2
15- Below
Amaya Ck 1379 | 79.9 55.4 39.0 | 383 91.6 - - - - - - 73.7
16- Above
Amaya Ck* 153.2 179.7 283.5 122.6 85.7 121.9 134.6 98.7 127.3 69.4 57.0 76.0 107.2 71.4 120.6
17- Above
Fern Glch* 138.3 | 104.2 | 170.9 93.8 96.3 | 1295 | 102.4 | 117.2 | 157.3 - - - 123.4
18- Above
Ashbury G* 44.1 245 53.0 . - . - - . . - . 40.5
19- Below
Hester Ck 62.3 21.7 32.1 276 | 378 - - - - 8.3 26.5 70.7 43.1 13.0 30.4
20- Above
Hester Ck - 28.2 36.9 37.7 28.3 52.1 49.1 87.2 50.2 22.9 - 43.6
21- Above
GS Falls | - - - - - 119.0 112.9 99.4 102.0 44.2%* 68.3* * - 49.9 26.2 7.7
22- Abv GS
Falls II . - - . - 65.5 275 58.1 55 8.6 - - 33.1

* Raw data obtained from the Soquel Demonstration State Forest, 1901999.

** Raw Data obtained from NOAA Fisheries in 2006 and 2007.

D.W. ALLEY & Associates

P. O.

B o x

200

A Brookdal %,

2010Santa Cruz County Fishery Report
Cal i f Detailed AmalySidAplefidicesA, B and C



Table 27. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YOUNEGF-THE-YEAR AGE CLASS

at Monitoring Sites in SOQUEL CREEK in 1997 2000.

(Resident rainbow trout likely present at Sites 18 and 22).

Sample 1997 1998 1999 2000 2001 | 2002 2003 2004 2005 2006 2007 2008 | 2009 | 2010
Site E-M L-W L-W E-W E-D E-D L-W E-D L-W L-W E-D E-D E-D L-W | Avg
1- Near
GrangeHall 6.1 43 1.0 0.9 2.8 6.7 1.7 1.2 8.6 - 14.6 8.0 6.1 8.1 5.4
2- Adj.
USGS Gage 41 8.3 0.4 53 6.3 - 4.9 35 2.6 - - - 4.4
3- Above
Bates Ck 11.7 48.0 5.6 2.0 8.2 14.1 - - 6.7 - - - 13.8
4- Ad].
Flower Fld 457 18.2 6.2 35 19.9 28.8 7.1 19.4 8.7 2.4 22.2 61.4 14.4 42 18.7
5- Adi.
Beach Shk 54.0 19.2 5.8 7.6 27.2 - - - - - - - 22.8
6- End of
Cherryvale 21.1 8.3 2.4 4.4 5.1 46.4 15.8 12.8 12.9 - - - 14.4
7- Ad).
Orchard 94.0 13.6 5.2 1.6 26.4 - - - - - - - 28.2
8- Below
Rivervale 18.9 9.9 3.9 1.7 11.4 57.2 - - - - - - 17.2
9- Ad.
Mt. Sch ool 53.4 16.0 45 49 18.8 92.5 22.7 43.6 22.2 - - - 31.0
10- Above
Allred 52.2 10.8 7.8 7.9 12.9 68.8 17.2 36.3 22.3 11.8 51.9 105. 17.1 | 123 29.1
3
11- Below
Purling Br 78.3 12.4 9.5 10.2 31.7 - - - - - - - 28.4
12- Near
Soquel Ck 79.8 18.7 14.4 11.2 33.1 65.1 19.7 48.6 9.3 - 49.2 61.5 335 | 123 35.1
Rd Bridge
13a- Below
Mill Pond 75.3 57.4 20.9 24.5 24.0 73.4 30.9 109.9 41.7 2.5 34.6 55.0 21.4 | 352 43.4
13b- Below
Hinckley - - 16.2 22.0 45,9 109.5 - - - - - - 48.4
14- Above
Hinckley 46.9 46.6 24.7 14.6 37.2 | 104.6 83.7 76.8 36.7 - - - 52.4
15- Below
Amaya Ck 139.0 76.9 49.6 35.8 35.4 87.1 - - - - - - 70.6
16- Above
Amaya Ck* 148.6 171. 2716 | 1238 | 77.6 | 113.9 | 131.1 96.4 122.4 65.8 37.1 67.3 935 | 63.9 113.1
9
17- Above
Fern Glch* 131.9 101. 159.4 84.7 8.1 112.4 4.4 10.1 147.9 - - - 113.4
3
18- Above
Ashbury G* 29.4 24.8 33.3 - - - - - - - - - 29.2
19- Below
Hester Ck 60.6 5.7 30.8 27.0 36.6 - - - - 8.3 24.9 70.4 38.3 | 125 315
20- Above
Hester Ck - 30.6 36.3 34.3 26.2 49.2 453 84.9 49.4 21.5 - - 41.9
21- Above
GS Falls | - - - - - 107.2 | 104.0 93.7 98.7 42.7%* 63.2% - 449 | 208 71.9
22- Abv GS
Falls Il - - - - - 56.2 24.7 53.2 1.0 6.1 - - 28.2
* Raw data obtained from the Soquel Demonstration State Forest, 1991999.
** Raw data obtained from NOAA Fisheries in 2006 and Q07.
E=zearly arge stormfl ows before March 1, =]l at e a-r ge
bel ow medi an b aabesd median basaflonwdo wet 0
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Table 28. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YEARLING AND OLDERAGE CLASS

at Monitoring Sites in SOQUEL CREEK in 1997 2010.
(Resident rainbow trout likely present at Sites 18 and 22).

Sample 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 2007 2008 | 2009 | 2010
Site E-M L-W | L-W | E-W | E-D E-D L-W ] E-D L-W L-W E-D E-D E-D L- W | Avg.
1- Near
Grange Hall 1.2 1.5 1.0 1.9 0.7 0.6 0.9 0.5 1.0 - 1.0 0.7 1.6 1.9 1.1
2- Adj.
USGS Gage 0.6 1.2 0.4 0.5 1.4 - 0 0 1.3 - - - 0.7
3- Above
Bates Ck 2.5 2.6 2.0 0.5 0.2 0.5 - - 1.3 - - - 1.4
4- Ad.
Flower Fld 2.2 1.5 0.9 2.0 0.7 2.6 0.6 0.7 0.6 0.7 2.2 1.6 1.9 0.7 1.3
5- Adj.
Beach Shk 2.8 1.4 2.0 1.6 0.5 - - - - - - - 1.7
6- End of
Cherryvale 3.2 1.7 0.7 1.0 0.5 1.3 0 0.3 3.1 - - - 1.3
7- Adj.
Orchard 2.2 0.5 0.4 0.4 1.1 - - - - - - - 0.9
8- Below
Rivervale 1.0 0.9 0.7 3.1 1.4 1.6 - - - - - - 1.5
9- Adj. Mt.
School 3.4 1.7 1.3 4.7 1.7 2.6 3.6 2.3 4.5 - - - 2.9
10- Above
Allred 1.3 1.1 1.3 1.1 0.9 1.8 3.0 0.2 2.9 0.4 43 0.4 0.7 0.7 1.3
11- Below
Purling Br 2.7 0.6 2.2 41 0.3 - - - - - - - 2.0
12- Near
Soque_l Ck 3.6 0.5 2.0 1.1 0.9 0.3 0.5 0 1.9 - 1.5 0.3 3.2 0 1.3
Rd Bridge
13a- Below
Mill Pond 7.1 0 1.1 2.9 2.1 2.6 2.1 0.6 5.3 0.7 0.7 2.9 1.6 1.9 2.2
13b- Below
Hinckley - - 1.1 4.7 1.4 2.0 - - - - - - 2.3
14- Above
Hinckley 2.6 1.0 1.6 4.8 1.9 2.9 1.4 0.6 2.8 - - - 2.2
15- Below
Amaya Ck 0 25 6.7 4.0 2.9 4.3 - - - - - - 3.4
16- Above
Amaya Ck* 3.6 54 11.6 2.8 8.1 8.0 3.5 2.3 4.4 3.5 20.0 11.0 13.1 7.5 7.5
17- Above
Fern Geh* 5.7 3.1 11.5 6.9 18.2 17.0 7.8 7.1 9.6 - - - 9.7
18- Above
Ashbury G* 13.8 9.6 19.8 - - - - - - - - - 14.4
19- Below
Hester Ck 1.2 0.4 1.6 1.2 1.2 - - - - 0.3 1.6 0.4 4.6 0.4 1.4
20- Above
Hester Ck - 0.3 0.3 3.0 2.1 2.9 3.8 2.3 1.0 0.6 - - 1.8
21- Above
GS Falls | - - - - - 11.9 8.8 5.3 2.1 1.2** 5.1* - 4.9 5.7 5.6
22- Abv GS
Falls Ii - - - - - 9.3 2.8 4.9 4.5 2.5 - - 4.8
* Raw data obtained from the Soquel Demonstration State Forest, 1901/999.
** Raw Data obtained from NOAA Fisheries in 2006 and 200.
E=ear | | arge stormfl ows before March 1, L=|late | arge

bel ow medi

an

b aabavé rhedian basaffowd we t 0
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Table 29. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS | at Monitring Sites in

SOQUEL CREEK in 1997 2010.
(Resident rainbow trout likely present at Sites 18 and 22).

Sample 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 2007 2008 | 2009 | 2010
Site E-M L-W L-W E- W E-D E-D L-W E-D L-W L-W E-D E-D E-D L- W | Ava.
1- Near
GrangeHall 1.7 0.2 0 0 0.5 35 0.3 0.5 0 - 9.2 4.9 2.6 1.6 2.0
2- Ad).
USGS Gage 0.9 0.2 0 0 2.2 35 1.7 1.9 0 - - - 0.9
3- Above
Bates Ck 1.8 0 0 0.9 4.0 10.4 - - 0 - - - 2.4
4- Adj.
Flower Fid 20.1 15 0 0.5 7.6 20.0 4.4 13.8 0 0.4 17.2 58.1 10.5 0.4 11. 0
5- Ad).
Beach Shk 38.2 0 0.3 1.1 21.6 - - - - - - - 12.2
6- End of
Cherryvale 14.3 0 0 0 2.8 42.9 13.7 12.5 0.4 - - - 9.6
7- Ad.
Orchard 71.6 1.0 1.6 0.4 215 - - - - - - - 19.2
8- Below
Rivervale 11.7 0.2 1.0 0.2 6.3 49.6 - - - - - - 115
9- Adj.
Mt. School 36.7 1.1 0.4 0.5 6.6 79.7 12.7 27.1 2.1 - - - 18.5
10- Above
Allred 43.2 0 3.3 0 9.4 60.8 13.8 34.7 35 5.8 43.0 102.7 | 11.8 1.0 23.8
11- Below
Purling Br 60.5 0.9 4.1 2.8 29.1 - - - - - - - 19.5
12- Near
Soquel Ck 68.1 38 9.2 5.9 289 | 601 16.3 44.0 45 - 45.9 60.4 | 255 4.3 29.0
Rd Bridge
13a- Below
Mill Pond 60.2 30.4 13.0 16.4 | 231 | 1383 | 29.8 | 1099 | 208 0 31.8 53.9 11.6 4.3 38.8
13b- Below
Hinckley - - 3.2 158 | 439 | 105.1 - - - - - - 42.0
14- Above
Hinckley 27.4 26.9 11.8 3.5 243 | 1017 | 78.9 76.1 17.8 - - - 40.9
15- Below
Amaya Ck 1304 | 64.1 38.2 305 | 354 | 849 - - - - - - 63.9
16- Above
Amaya Ck* 1433 | 1648 | 267.8 | 1147 | 77.6 | 1139 | 1311 | 96.4 | 1182 60.3 37.1 66.0 | 941 | 63.4 | 1107
17- Above
Fern Glch* 130.3 | 901 | 1517 | 824 | 78.1 | 1124 | 944 | 1101 | 1309 - - - 108.9
18- Above
Ashbury G* 29.2 20.6 33.2 - - - - - - - - - 27.7
19- Below
Hester Ck 60.1 20.4 23.4 245 | 366 - - - - 3.6 21.7 65.0 | 29.0 1.4 28.6
20- Above
Hester Ck - 20.6 33.2 324 | 262 | 492 45.3 84.9 47.3 17.1 - - 39.6
21- Above
GS Falls | - - - - - 107.2 | 103.1 | 91.8 90.0 | 30.1** | 61.3* - 43.1 8.7 66.9
22- Abv GS
Falls Il - - - - - 56.2 24.7 50.9 0.3 3.9 - - 27.2
* Raw data obtainedfrom the Soquel Demonstration State Forest, 1997999.
** Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March1,L =1 at e | arge stormfl ows after Ma-sr ch 1
bel ow medi an baabaé rhedianbasafiowo we t
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Table 3. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS II/lll at Monitoring Stes in

SOQUEL CREEK in 1997 2010.
(Resident rainbow trout likely present at Sites 18 and 22).

Sample 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 2008 2009 2010
Site E-M L-W | L-W | E-W | L-D E-D L-W ]| E-D L- W L-W E-D E-D E-D L-W | Avg
1- Near
GrangeHall 1.2 54 3.0 2.4 3.0 3.9 2.3 1.2 9.5 - 6.6 3.8 5.1 7.9 4.2
2- Adj.
USGS Gage 3.6 9.4 0.8 5.9 55 - 2.4 1.6 4.2 - - - 4.2
3- Above
Bates Ck 11.4 50.6 7.6 1.3 4.4 4.4 - - 7.9 - - - 12.5
4- Adj.
Flower Fid 29.5 19.2 6.8 5.0 154 13.3 3.3 6.3 9.2 2.8 6.3 4.9 8.1 4.9 9.7
5- Adj.
Beach Shk 18.1 20.6 7.8 8.1 6.4 - - - - - - - 12.2
6- End of
Cherryvale 10.4 9.4 2.6 5.3 2.9 4.7 2.2 0.6 15.7 - - - 6.0
7- Adj.
Orchard 25.0 | 13.0 | 4.0 1.6 6.0 - - - - - - - 9.9
8- Below
Rivervale 9.3 10.5 3.1 4.7 6.1 9.6 - - - - - - 7.2
9- Adj. Mt.
School 24.9 17.3 4.7 7.4 14.1 15.1 13.5 18.7 24.7 - - - 15.6
10- Above
Allred 11.0 11.9 5.8 9.2 6.1 9.9 6.1 2.5 22.7 6.3 11.3 3.1 6.2 14.0 9.1
11- Below
Purling Br 21.4 12.2 6.4 10.3 25 - - - - - - - 10.6
12- Near
Soquel Ck 15.4 15.7 8.2 6.1 55 54 3.8 4.5 16.8 - 4.8 1.5 11.9 8.0 8.3
Rd Bridge
13a- Below
Mill Pond 19.2 27.2 8.5 6.4 3.1 3.7 3.5 0.6 26.1 3.2 3.1 4.0 11.2 32.8 10.9
13b- Below
Hinckley - - 13.8 8.6 3.4 55 - - - - - - 7.8
14- Above
Hinckley 222 | 208 |11.8 |15.0 |134 | 5.9 7.1 1.9 |217 - - - 13.3
15- Below
Amaya Ck 7.5 15.8 17.2 8.5 2.9 6.7 - - - - - - 9.8
16- Above
Amaya Ck* 9.9 14.9 15.7 7.9 8.1 8.0 3.5 2.3 9.1 9.1 20.0 10.0 13.1 8.0 10.1
17- Above
Fern Glch* 8.0 14.1 19.2 11.4 18.2 17.1 8.0 7.1 26.4 - - - 14.4
18- Above
Ashbury G* 14.9 3.9 19.8 - - - - - - - - - 12.9
19- Below
Hester Ck 2.2 1.3 8.7 3.1 1.2 - - - - 4.7 4.8 5.7 14.1 11.6 5.8
20- Above
Hester Ck - 7.6 3.7 53 2.1 2.9 3.8 2.3 2.9 5.8 - - 4.0
21- Above
GS Falls | - - - - - 11.8 | 9.8 7.6 12.0 | 14.1 7.5% - 6.8 17.5 10. 9
*% *

22- Above
GS Falls Il - - - - - 9.3 2.8 7.2 5.2 4.7 - - 5.8

* Raw data obtained from the Soquel Demonstration State Forest, 1967999.

**Raw data obtained from NOAA Fisheries in 2006 and 2007.

E=early large stormflows before March 1, L=late large stormflows afterMart 1, M=near medi afn bas

bel ow medi

an

b aabavd rhedian basaffewd we t 0
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R-9. Comparison of 200 Densities in Aptos and Valencia Creeks whinevious Years

The Aptos Watershed sampling sites did not clearly follow the pattern of cotlyiftelow average

total and YOY densities in 2010 that were observed in the Soquel and San Lorenzo watersheds. The
lower site in Aptos and the upper site in Valencia had slightly above avizagiies of both

categories, although the other two sitesenselow averag@rigures 9 and 10. Below average

yearling and older densities in the Aptos waterdb#dwed the pattern found in the other two
watersheds except the upper Valencia site, which remained avErguge (11), analogous to Fall

Creek in theSan Lorenzo system which also likely has resident thGedrling abundance was less

than in 2009 at all 4 sites (Table 33)ze Class Il densities in the Aptos sites were near or above
average because of the high YOY growth rate in 26igufe 12). SizeClass |l densities in the

Valencia sites were below average at the lower site and near average at the upper site, mirroring the
yearling and older densities in a tributary where YOY cannot grow into Size Class II.

Unlike in Soquel Creek, total densitieereased in the Aptos watershed in 2010 from very low
densities in 2009, resulting from much higher YOY densities in 2010 (statistically sigriflcdié¢

42) (Tables 31 and 32 As in the San Lorenzo and Soquel watersheds, yearling and older densities
decreased in 2010 (statistically significafable 42), which was consistent with very poor

recruitment of 2009 YOYTables 31 and 33

Of thefour sampling sites rated by densities of Size Class Il anjdvdéniles(smoltsized, thelower

and uppesitesi n Apt os Cr &eokdb varde(Table37)eTteloier and uppesites in

Val enci a Cr eekanuke r@Gedsh ie this datEgary weoe primarily fast growing

YQY in Aptos and slow growing yearlings in Valencia, andigher poportion of pool habitat was
sampled in lower Valencia than exists in the reach, thus elevating the site density of larger fish above
the likely reach density.
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Table 31. TOTAL DENSITY of Juvenile Steelhead at Monitoring Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994 and 2006- 2010.

Sample 1981 1994 2006 2007 2008 2009 2010 Avg.
Site

Aptos #3 - in 35.2* i 26.2 61.7 45.4 8.5 39.4 36.1
County Park

Aptos #4 - 43.0 i 38.6 26.8 89.3 8.0 21.7 37.9
above steel
Bridge Xing
( Nisene
Marks)

Valencia #2 - 33.1 T 28.3 43.0 38.5 22.7 25.1 31.8
below
Valencia Road
Crossing

Valencia #3 - 29.8 T 33.4 23.0 55.5 26.3 39.4 34.6
Above
Valencia Road
Crossing

Corralitos 36.2 69.9 34.2 10.4 37.7
#1-
Below Dam

Corralitos 39.1 18.6 355 42.1 35.9 14.9 6.2 275
#3- Above
Colinas Drive

Corralitos 81.9 28.6 49.0 52.9 55.9 51.9 20.1 48.6
#8- Below
Eureka Gulch

Corralitos 86.1 29.9 87.1 385 61.7 73.2 33.6 58.6
#9- Above
Eureka Gulch

Shingle Mill 24.5 30.0 33.9 16.2 18.8 6.7 11.9 20.3
#1- Below2 ™
Road Crossing

Shingle Mill 32.6 i 22.9 12.7 24.5 21.8 33.1 24.6
#3- Above 2 ™
Road Crossing

Browns Valley 54.3 225 101.6 35.4 36.5 25.6 24.9 43.0
#1- Below Da m

Browns Valley 71.6 18.5 99.5 79.0 44.8 54.9 41.4 58.5
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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Table 2. YOUNG-OF-THE-YEAR Steelhead Densityat Monitoring Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994, 2006- 2010.

Sample 1981 1994 2006 2007 2008 2009 2010 Avg.
Site

Aptos #3 - in 24.4* T 23.7 54.0 43.4 3.3 37.3 29.8
County Park

Aptos #4 - 37.1 i 35.2 9.8 84.6 3.9 20.1 34.1
above steel
Bridge Xing
(Nisene
Marks)

Valencia #2 - 16.6 T 24.5 26.6 275 8.9 16.4 20.8
below
Valencia Road
Crossing

Valencia #3 - 16.6 T 20.5 4.7 41.5 7.8 25.6 18.2
Above
Valencia Road
Crossing

Corralitos # 1 27.0 61.2 26.5 9.1 38.2
Below Dam

Corralitos 33.9 10.2 24.6 30.6 27.6 9.8 5.2 22.8
#3- Above
Colinas Drive

Corralitos 59.7 14.3 45.0 44.0 46.6 39.3 19.0 41.6
#8- Below
Eureka Gulch

Corralitos 55.8 16.7 78.4 31.3 44.6 54.0 30.7 46.8
#9- Above
Eureka Gulch

Shingle Mill 14.3 5.7 25.1 2.9 13.2 0 7.0 10.2
#1- Below2 ™
Road Crossing

Shingle Mill 18.6 i 19.5 6.0 23.9 18.4 25.2 17. 3
#3- Above 2 ™
Road Crossing

Browns Valley 26.9 7.0 96.6 15.3 25.0 8.9 21.4 30.0
#1- Below Dam

Browns Valley 66.1 12.8 94.7 47.0 32.2 43.0 38.8 49.3
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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Table 33. YEARLING AND OLDER Juvenile Steelhead Densitgt Monitoring Sites in APTOS,
VAL ENCIA, CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994 and

2006 2010.

Sample
Site

1981

1994

2006

2007

2008

2009

2010

Avg.

Aptos #3 - in
County Park

10.8*

3.1

7.6

2.3

5.2

1.9

52

Aptos #4 -
above steel
Bridge Xing
(Nisene
Marks)

5.9

3.0

171

4.9

3.9

1.0

3.9

Valencia#2 -
below

Valencia Road
Crossing

16.5

3.8

16.4

11.0

13.8

8.9

11.7

Valencia #3 -
Above
Valencia Road
Crossing

13.2

12.9

115

14.0

18.5

14.2

14.0

Corralitos # 1
Below Dam

8.7

6.9

1.3

6.5

Corralitos
#3- Above
Colinas Dr.

5.2

8.4

10.8

11.5

8.3

5.3

1.1

7.3

Corralitos
#8- Below
Eureka Gulch

22.2

14.3

4.0

9.0

9.4

13.2

1.1

10.4

Corralitos
#9- Above
Eureka Gulch

30.3

13.2

9.5

7.2

171

19.2

2.8

14.2

Shingle Mill
#1- Below2 ™
Road Crossing

10.2

24.3

9.0

13.3

5.6

6.7

5.6

10.7

Shingle Mill
#3- Above 2 ™
Road Crossing

14.0

3.4

6.7

0.7

7.2

6.1

6.7

Browns Valley
#1- Below Dam

27.4

155

4.3

19.6

115

12.9

3.7

13.6

Bro wns Valley
#2- Above Dam

5.5

7.7

2.8

32.0

12.6

11.9

2.0

10.7

* Density in number of fish per 100 feet of stream.
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Table 34. SIZE CLASS | (<75 mm SL)Steelhead Densityat Monitoring Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VA LLEY Creeks, 1981, 1994, 20062010.

Sample 1981 1994 2006 2007 2008 2009 2010 Avg.
Site

Aptos #3 - in 24 .4* i 7.2 50.8 39.4 3.3 22.2 24.6
County Park

Aptos #4 - 37.1 i 28.5 9.0 83.8 0 12.0 28.4
above steel
Bridge Xing

(Nisene
Marks)

Valencia #2 - 16.6 T 245 26.6 275 8.9 16.4 20.1
below

Valencia Road
Crossing

Valencia #3 - 16.6 T 20.5 5.7 41.5 7.8 24.6 19.4
Above

Valencia Road
Crossing

Corralitos # 1 27.0 61.2 20.5 1.7 29.3
Below Dam

Corralitos 33.9 10.2 16.2 30.6 27.6 5.6 0.7 15.1
#3- Above
Colinas Drive

Corralitos 59.7 14.3 35.8 43.0 46.6 36.6 14.1 35.8
#8- Below
Eureka Gulch

Corralitos
#9- Above 55.8 16.7 45,5 31.3 44.6 53.5 22.4 38.6

Eureka Gulch

Shingle Mill 14.3 5.7 17.7 2.9 13.2 0 5.6 8.5
#1- Below2 ™
Road Crossing

Shingle Mill 32.4 i 19.5 6.0 23.9 184 25.2 21.0
#3- Above 2 ™
Road Crossing

Browns Valley 26.9 7.0 84.6 18.1 25.0 8.9 14.8 26.5
#1- Below Dam

Browns Valley 66.1 12.8 82.6 48.8 32.2 43.0 32.0 45.4
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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Table 35. SIZE CLASS II/llIl (=>75 mm SL) Steelhead Densityat Monitoring Sites in APTOS, VALENCIA,

CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks , 1981, 1994 and 200&010.

Sample
Site

1981

1994

2006

2007

2008

2009

2010

Avg.

Aptos #3 - in
County Park

10.8*

19.0

10.9

6.0

5.2

17.2

11.5

Aptos #4 -
above steel
Bridge Xing
(Nisene
Marks)

5.9

10.1

17.8

55

8.0

9.7

9.5

Valencia #2 -
below

Valencia Road
Xing

16.5

3.8

16.4

11.0

13.8

8.7

11.7

Valencia #3 -
Above
Valencia Road
Xing

13.2

12.9

10.5

14.0

18.5

14.8

14.1

Corralitos # 1
Below Dam

9.1

8.7

13.7

8.7

10. 1

Corralitos
#3- Above
Colinas Dr

52

8.4

19.3

115

8.3

9.3

55

9.6

Corralitos
#8- Below
Eureka Gulch

22.2

14.3

13.2

9.9

9.4

15.3

6.0

12.9

Corralitos
#9- Above
Eureka Gulch

30.3

13.2

41.6

7.2

171

19.7

11.2

20.0

Shingle Mill
#1- Below2 ™
Road Xing

10.2

24.3

16.2

13.3

5.6

6.7

6.3

11.8

Shingle Mill

#3- Above 2 M
Road Xing and
check dams

4.0

3.4

6.7

0.7

7.2

6.1

Browns Valley
#1- Below Dam

27.4

155

17.0

17.4

115

12.9

10.1

15.9

Browns Valley
#2- Above Dam

5.5

5.7

16.9

30.2

12.6

11.9

9.4

13. 2

* Density in number of fish per 100 feet of stream.
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R-10. Comparison of 200 Densities inthe Corralitos Sub-Watershed

In 2010, densities of size classes and age classes in the Corralitos watershed compared to average
dersitiesfollowed a similarpattern asn the Soquel watershexhd San Lorenzo tributariesxcept

YOY and yearlingdensities were muchurther below averageTotal densities were generally below
average (7 of 8 siteand statistically significant for Corrédis-only sites Table 44); YOY and Size

Class | densities were generally below average (but even more so at 7 of, &isitg®arling densities

were muchoelow averagé¢? of 8 sites with the upper Shingle Mill 3 site having near average densities
and stéstically significant for Corralitoonly sites Table 44) (Ta bl es 321 ™Mand1% i gur e
However, the pattern changed for Size Class Il densities where they were also mostly below average |
of 8 sitesandstatistically significant for Corralitesnly sites Table 44) (Table 35; Figure 39

because either insufficient fagtowing YOY or too few yearlings remained in the watershed to bring
2010 densities up to average except at the upper Shingle Mill 3 site, which probably had older residen
trout. Judging from the 2010 hydrograph, the atiittober stormflow was quite largmean daily

discharge of 700+ cfs at Freed@®A) and may have been responsible for substantial sediment

transport sediment depositioand yealing displacement and mortalitfFigure 58).

In the Corralitos Creek watershed, tpdaDY, yearling and Size Classjlvenile steelhead densities
werelowerin 2010than 20@ at all4 mainstem Corralitoenly sites,anddeclines were statistically
significant in each cas@§bles 3135 and43; Figures 39341). For all8 watershed siteanalyzed
together, declines in Size Class Il and yearling densities were also statistically signifataatg).

2010 total and YOY densities were less than in 2009 at all sites except in Shingle Mil(&oil¢h

sites) but the negative differences were less pronounced in Browns GieelClass Il densities
declined at all 8 watershed sites, with less pronounced declines in Shingle Mill and Browns Creeks.
Extreme sedimentation was detected in Corralit@ekand less so in Shingle Mill Gulchreatly
shallowing pools and eliminating pool escape cover particularly downstream of Eureka Gulch
confluence Figures 50 and 5). Reduced spawning and rearing habitat quality likely caused reduced
spawning succesasmaller YOY year class in spring, reduced YOY and yearling survival. High
spring baseflows may have encouraged early yearling emigration to th€igase(58). However,
yearling and older juvenile densities declined less in Shingle Mill Creek, analmyball Creek in the
San Lorenzo drainage that is suspected to have a resident comgrahefdgwer yearling growth rate

Of the 8 sampling sites rated according to Size Class Il and Il (smolt) dems2i@é$Q the ratings

actually improved inthetwBr owns Creek sites to AGoodo, and
Gul ch remai ned f Go od.ashigitas2009but averags sizesiwers largeethae n
in 2009 (Table 37). Ratings of the middle mainstem Sites 3 and 8 declined in 2Q1@irfiakd

ABel ow Aver ag miheheavity segimentied reaehl ofythe Creek. All but Corralitos 8 and
Shingle Mill 3 were rated AFairo or better.

With regard to adult steelhead passage above the Corige&diversion dam between Corralitos
Site 1 and Site 3assage conditions should have improved in 2010 mgtherwinter stormflowsthan

D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
P. O. Box 200 A Brookdal &, Cal i fDetailedAnalySisApeidicesA, Band C



2009 Figures 55 and 58 However, the sedimentation factor and exceptionally low YOY densities
detected in the fall throughout the Corralitos Branch efwiatershed showed no evidence of it.
However, the upper Corralitos sites had the highest YOY densities ini2@idating that some adult
steelhead successfully spawned upstream of the Tabhe(32.

R-11. Rating of Smolt Rearing Habitat in 21D, Basal on Site Densities of Sme&ized Fish

Smolt habitat was rated at sampling sites, based on-sin@it (=>75 mm SL) fish density according to

the rating scheme developed by Smith82 (Tables 41 and 42). In this scheme, the average standard

length forsmoltsized fish was calculated for each site. If the average was less than 89 mm SL, then the
density rating according to density alone was reduced one level. If the average was more than 102 mm S
then the rating was increased one lefdbte: the ratig scale was applied to all sites, and lower San

Lorenzo sites were rated very good and excellent in 1981.) This scheme assumed that rearing habitat we
usually near saturation with smaized juveniles, at least at tributary sites, and that spawnirg rare

limited juvenile steelhead abundance.

Table 36. Rating of Steelhead Rearing Habitat For Small, Central Coastal Streams.*
(From Smith 1982.)

Very Po_or - less than 2 smolt - sized** fish per 100 feet of stream.
Poor *** - from2to 4

Below Average - 4to8

Fair - 8to 16

Good - 16to 32

Very Good - 32to 64

Excellent - 64 or more

* Drainages sampled included the Pajaro, Soquel and San Lorenzo systems, as well as other
smaller Santa @z County coastal streams. Nine drainages were sampled at over 106 sites.

** Smolt-sized fish were at least 3 inches (75 mm) Standard Length at fall sampling and would be
large enough to smolt the following spring.

=T he average standard length for srsmtted fish was calculated for each site. If the average was

less than 89 mm SL, then the density rating according to density alone was reduced one level. If the
average was more than 102 mm SL, then the rating was increased one level.

D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
P. O. Box 200 A Brookdal &, Cal i fDetailedAnalySisApeidicesA, Band C



Table 37. 2010 Sampling Sites Rated byPotential SmoltSized Juvenile Density (=>75 mm SLand Their
AverageSizein Standard Length, with Physical Habitat Changefrom 2009 Conditions.

2010 Potential 2010 Smolt 200 Potential 2009 Smolt Physical
Smolt Density Rating Smolt Density Rating Habitat
Site (per 100 fty Avg (With Size (per 100 fty Avg (With Size Change by
Smolt SizeSL Factored In) Smolt SizeSL Factored In) ReachSite
(mm) (mm) Since 200
Low. San Lorenzo #@& 19.8 106 mm Very Good 2.4/ 124 mm Below Average
Low. San Lorenzo #1 15.3 98 mm Fair 3.4A25mm Below Average +
Low. San Lorenzo #2 22.4/91 mm Good 8.0A05 mm Very Good +
Low. San Lorenzo #4 12.6/87 mm Below Average 13.985 mm Below Average +
Mid. San Lorenzo #6 6.1/80 mm Poor 0.5 76 mm Very Poor +
Mid. San Lorenzo #8 8.2/88 mm Below Average 3.595mm Poor +
Up. San Lorenzo #11 4.7/93 mm Below Average 3./99mm Poor +
Zayante #13a 18.8/89 mm Fair 12.7/85mm Below Average +
Zayante #13c 24.5/90 mm Good 10.4 91 mm Fair NA
Zayante #13d 9.1/101 mm Fair 16.9 97 mm Good T
Lompico #13e 8.7/96 mm Fair 4.9 92 mm Below Average T
Bean #14b 8.4/ 87 mm Below Average 10.9 101 mm Fair =
Bean #14c 6.7/ 99 mm Below Average - - NA
Fall #15 14.3 118 mm Good 18.7 111 mm Very Good +
Newell #16 24.7/ 86 mm Fair 4.4/94 mm Below Average +
Boulder #17a 11.889 mm Fair 5.598mm Below Average =
Boulder #17b 12.7 90 mm Fair 10.7 96 mm Fair T
Bear #18a 9.5 99 mm Fair 2.5 88mm Very Poor NA
Branciforte #21a2 12.6 105 mm Good 7.5/ 117mm Fair =
Soquel #1 7.9 108 mm Fair 5./93mm Below Average +
Soquel #4 4.9 98 mm Below Average 8.1/ 96 mm Fair +
Soquel #10 14.0096 mm Fair 6.2/ 80mm Poor +
Soquel #12 8.0/ 88 mm Below Average 11.9 86 mm Below Average +
East Branch Soquel#13a 32.8 88 mm Good 11.2 8 mm Below Average +
East Branch Soquel #16 8.0/ 106 mm Good 13.27/ 98 mm Fair +
West Branch Soquel #19| 11.6 93 mm Fair 14.7 92 mm Fair +
West Branch Soquel #21)  17.5 99 mm Good 6.8 97 mm Below Average +
Aptos #3 17.2/90 mm Good 5.2/ 120mm Fair +
Aptos #4 9.7/96 mm Fair 8.0/ 99 mm Fair +
Valencia #2 8.7/100 mm Fair 13.8 94mm Fair +
Valencia #3 14.8/105 mm Good 18.5/95mm Good +
Corralitos #1 8.7/99 mm Fair 13.7 96 mm Fair T
Corralitos #3 5.5/116 mm Fair 9.3/ 112 mm Good T
Corralitos #8 6.0/ 90 mm Below Average 15.3/ 105 mm Good T
Corralitos #9 11.2/ 104 mm Good 19.7/ 102 mm Good T
Shingle Mill #1 6.3/104 mm Fair 6.7/ 103mm Fair NA
Shingle Mill #3 6.1/99 mm Below Average 7.2/ 85mm Poor T
Browns #1 10.1/103 mm Good 12.9 98 mm Fair +
Browns #2 9.4/104 mm Good 11.9 98 mm Fair +
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For2 0 02010, smoltsized juvenileatings for sampling sites wasmmarizedTable 38. Ratings
indicated substantial improvement in 2010 for 4 watersheds combineathaced to the 3 previous dry
years, with 35% of the sites in the HAWamdo t o
200712009. 2010 i mprovement occurred most in
Zayante, Newell, East and West Brarglé Soquel and lower Aptos.

Table 38. Summary Sampl i ng Pdential SmdR@ized Demgiies.i n
Year Very Poor | Poor Below Avg | Fair Good Very Good
2006(n=34) | 1 6 5 11 10 1
2007(n=37) | 5 2 12 12 6 0
2008(n=36) | 5 6 9 10 6 0
2009(n=37) | 2 4 11 13 6 1
2010(n=37) | O 2 8 14 12 1

R-12. Statistical Analysis of Annual Difference in Juvenile Steelhead Densities

The trend in fish densities between 2@hd 200 was analyzed by using a pairetést Snedecor

and Cochran 19¢; Sokal and Rohlf 1995; Elzinga et al. 2001 Comparisons were made for total
density, age class densities and size class densities (AC1, AC2, SC1, SC2). Thetgstiiechinong
the most powerful of statistical tests, where the difference in mearnyd@abeled "mean difference"

in the analysis) is tested. This test was possible becausertiparediata were taken at the same sites
between yearwith consistent average habitat conditions between years, as opposedridamizing
each year. The nuflypothesis for the test was that amongathparedites, the sitdy-site

difference between years ZD8nd 2A0was zero. The nerandom nature of the initial choice of sites
was necessary for practical reasons and does not violate the statisticgitamsiof the test; the
change in density is a randomly applied effect (i.e-m@&uictable based on knowledge of the initial
sites) that does not likely correlate with the initial choice of sites. So, the mean difference-is a non
biased sample.

The nul hypothesis was that the difference in mean density was Results from 200 were

compared to 208 such that a positive difference indicated that the densitieslibv2€re larger than

in 2009 on average. A{alue of 0.05 meant that there was onB?& probability that the difference
between densities was zero and a 95% probability that it was not zettaildd?test was used,

meaning that an increase or a decrease was tested for. The confidence limits tell us the limits of where
the true mean diffence was. The 95% confidence interval indicated that there was a 95% probability
that the true mean difference was between these limits. If these limits included zero, then it could not
be ruled out that there was no difference betwee® 200 200 densiies. The 95% confidence limits

are standard and avalue of < 0.05 is considered significant.
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With 15 comparable sites in the San Lorenzo draintgeincrease in Size Class Il and Il depsras
statistically significant Table 39). With 7 comparale sites in the San Lorenzo mainstem only, increases
in total density, YOY density and Size Class Il and Il density were statistically signifiGbie (40.

With 8 comparable sites in the Soquel watershed, decrease in total density was statistif@iynsig
(Table 41). With only 4 comparable sites in Aptos watershed, the increase in YOY density and the
decrease in yearling density were still statistically significéable 42. With 8 comparable sites in the
Corralitos subwvatershed, decreases irayeng and Size Class Il and 1l densities were statistically
significant (Table 43. With 4 comparabilsites in Corralitos Creek only, decreases in YOY, yearling and
Size Class Il and Il densities were all statistically significiaable 44).

Table 39. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at Al
ReplicatedSites In theSAN LORENZO Watershed (2A0to 200; n=14).

Statistic s.c.2 a.c. 1-YOY a.c.2 All Sizes
Mean difference 5.80 3.50 -1.49 1.72
Df 13 13 13 13
Std Error 2.14 8.73 0.89 8.50
t Stat 2.71 0.40 -1.68 0.20
P-value (2-tail) 0.02| 0.69 0.12 0.84
95% CL (lower) 1.17 -15.35 -1.08 20.09
95% CL (upper) 10.42 22.35 2.68 3.57

Table 40. Paired T-test for the Trend in Steelhead Site Deiitges by Size Class and Age Class at Al
Replicated MAINSTEM SITES ONLY In the SAN LORENZO Watershed (2010 to 2009; n=7).

Statistic s.c.2 a.c. 1-YOY a.c.2 All Sizes
Mean difference 7.75 13.39 -0.03 12.87
Df 6 6 6 6
Std Error 2.62 3.56 0.16 3.76
t Stat 2.96 3.76 -0.17 3.42
P-value (2-tail) 0.03 0.01 0.87| 0.01
95% CL (lower) 1.34 4.66 -0.43 3.66
95% CL (upper) 14.27 2211 0.37 22.08

Table 41. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All
Replicated Sites In theSOQUEL Watershed (2010 to 2009; n=8).

Statistic s.c.2 a.c. 1-YOY a.c.2 All Sizes
Mean difference 3.53 7.49 -1.34 -14.36
Df 7 7 7 7
Std Error 3.30 6.15 0.71 6.16
t Stat 1.07 1.22 -1.89 -2.33
P-value (2-tail) 0.32 0.26 0.10| 0.05
95% CL (lower) -4.27 -7.05 -3.01 -28.92
95% CL (upper) 11.32 22.03 0.34 0.20
D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
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Table 42. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at Al

Replicated Sites In theAPTOS Watershed (2010 to 2009; n=4).

Table 43. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All Repeated
Sites In theCORRALITOS Sub-Watershed (2A@.0to 2009; n=7).

Statistic s.c.2 a.c.1-YOY a.c.2 All Sizes
Mean difference 1.23 18.88 -3.85 15.03
Df 3 3 3 3
Std Error 3.88 5.53 0.46 5.89
t Stat 0.32 3.42 -8.42 2.55
P-value (2-tail) 0.77 0.04 0.004 0.08
95% CL (lower) -11.12 1.29 -5.31 -3.73
95% CL (upper) 13.57 36.46 -2.39 33.78

Statistic s.c. 2 a.c. 1-YOY a.c.2 All Sizes
Mean difference -4.71 -7.21 -8.35 -15.26
Df 6 6 6 6
Std Error 1.17 5.20 1.94 6.73
t Stat -4.01 -1.39 -4.29 -2.27
P-value (2-tail) 021 001 0.06
95% CL (lower) -7.59 -19.93 -13.12 -31.73
95% CL (upper) -1.84 5.50 -3.59 1.21

Table 44. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All Repeated
MAINSTEM CORRALITOS CREEK SITES Only In the Corralitos Creek Watershed (2010 to 2009; n=4).

Statistic s.c. 2 a.c. 1-YOY a.c.2 All Sizes
Mean difference -6.65 -16.40 -9.58 -25.97
Df 3 3 3 3
Std Error 1.33 4.11 2.85 6.60
t Stat -4.99 -3.99 -3.36 -3.94
P-value (2-tail) | 0.02 0.03 0.04 0.03
95% CL (lower) -10.89 -29.49 -18.65 -46.98
95% CL (upper) -2.41 -3.31 -0.50 -4.97
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R-13. Adult Trapping Results at the Feltoba mé s Fi s h L10&ldnting Recadsd 2 0

The trapin the fish laddeat the City of Santa Cruz Felton Diversion dam was operated by Terry
Umstead (agquaculture teacher), San Lorenzo Valley High School students and other volunters for
daysduring tre winter of 20062007and 20072008and 20 days in 20080092 During the winter of
2009-2010, it was useddr 8days(2i 6 Marcha nd 91 1)1TheM@l0 tragping(as the previous
threeyears) encompassed major stormflafshe winterbut was late for tqgping coho salmon

(Figure 56). In 2010, atotal of 53 adult steelhead =>14 inches Fork Length were capturedt4

(83%) steelheadwere hatchery clipped.In 2009 during 20 nonconsecutive days encompassing major
stormfl ows duri ng t heh ptatal af D18 addlt&teeheal ¥>Udanches FArk M
Length and one adult coho salmon were captured; 79 (54%) steelhead were hatchery Thpped.

coho salmon was captured on the first day of trappingin 2000. 2008 during the p
February, dotd of 78 adult steelhead =>14 inches Fork Length were captR0d@6%) were
hatcheryclipped. n 2007 during a si mi to@lof5padultisteethead 2>5381 2 1
inches Fork Length were captured; 17 (32%) were hatchery clipped. No dotom seere capturesh

2007 or 2008, likely due to the late trapping peridre adultsteelheadvere trapped in 2006, with

247 adult steelhead and 2 coho salmon captured in 2 months fredamudry to late MarctBut
trappingwas over much shorter permith 2007and 2008 The 2006 total was less than the 371 adult
steelhead and 18 adult coho captured in 2005 over a longer time period, but trapping began and ende
later in the 2006 season than in 2005 and began after several storm events in 2006abiyear

the trap has operated for only a small portion of the adult migration period, no comparisons among
yeass can be used to estimate adult abundance or trends.

Nonsmolt juvenilesteelhead were planted in January 2010 from the MBSTNAF Hatahiryhe

San Lorenzo asthesource Thi s was due to concern that the
compromised after the Bonny Doon Fire the previous summer. An estimated 25,000 juvenile steelhea
(1,250 pounds) were planted on 7 and 14 January 2Qhe &llowing locations:

San Lorenzo River at Highlands County Park in Ben Lomond (5,000 juveniles; 7 Jan 2010)
San Lorenzo River at Highlands County Park in Ben Lomond (5,000 juveniles; 14 Jan 2010)
San Lorenzo River at Henry Cowell Park Bridge in Felfs,000 juveniles; 7 January 2010)

San Lorenzo River at Henry Cowell Park Bridge in Felton (5,000 juveniles; 14 January 2010)
San Lorenzo River at Henry Cowell Park Bridge in Felton (5,000 juveniles; 14 January 2010)

Later in March 2010, additional steebd smolts (9/ pourehd 585 poundawith the San Lorenzo as
the sourcevere planted at the following location:

San Lorenzo River at Paradise Park office hole (5, 267 juveniles; 30 March 2010

D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
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Table 45. Adult Steelhead Trapping Data from the San Lorenzd&iver With Adult Return

- Felton Divers ion

- Felton Diversion

- Felton Diversion

- Felton Div . Dam

- Felton Diversion

- Felton Diversion

Estimates.
Trapping Trapping  Number of Location
Year Period Adults
1934- 35 ? 973 Below Brookdale (1)
1938- 39 ? 412 Below Brookdale (1)
1939- 40 ? 1,081 Below Brookdale (1)
1940- 41 ? 671 Near Boulder Ck (2)
1941-42 Dec 24 - 827 Near Boulder Ck (2)
Apr 11

1942-43 Dec 26 - 624 Near Boulder Ck (3)
Apr 22

1976-77 Jan - Apr 1,614 Felton Diversion (4)

1977-78 Nov 21 - 3,000 (Estimate) Felton Diversion (4)
Feb 5

1978-79 Jan - Apr 625 (After  Felton Diversion (4)

drought)

1979-80 Jan - Apr? 496 (After  Felton Diversion (4)

drought)

1982-83 1,506 Alley Est imate from
1981 Mainstem Juve -
niles only

1994-95 6 Jan - 311 (After  Felton Diversion (5)

21 Mar (48 of drought) Monterey Ba y Salmon
105 days - Jan- 15 Apr) & Trout Project

1996 - 97 1,076 (estimate) Alley Estimate from
1994 Mainstem Juve -
niles only

1997 - 98 1,784 (estimate) Alley Estimate from
1995 Mainstem Juve -
niles only

1998- 99 1,541 (estimate) Alley Revised Esti -
mate from 1996 Main -
stem Juveniles only

1999-2000 17 Jan - 532 Monterey Bay Salmon & Trout

10 Apr  (above Felton)  Project

1999 - 2000 1,300 (estimate) Alley Index from 1997 Mainstem
Juveniles only

2000-01 12 Feb - 538 Monterey Bay Salmon & Trout

20 Mar  (above Fe Iton) Project

2000- 01 2,500 (estimate) Alley Index from 1998 Juveniles

in Mainstem and 9 Tributaries

2001- 02 2,650 (estimate) Alley Index from 1999 Juveniles

in Mainstem and 9 Tributaries

2002- 03 1,650 (estimate) Alley Index from 2000 Juveniles

i n Mainstem and 9 Tributaries

2003- 04 1,600 (estimate) Alley Index from 2001 Juveniles
in Mainstem and 9 Tributaries

2003-04 28 Jan - 1,007 Steelhead SLV High School

12 Mar 14 Coho Dam
2004-05 12 Dec 371 Steelhead SLV High School
29 Jan 18 Coho Dam
2005 - 06 17 Jan - 247 Steelhead SLV High School
24 Mar 2 Coho Dam

2006-07 15Feb -

21 Feb 54 Steelhead SLV High School

2007-08 05 Feb -

15 Feb 78 Steelhead SLV High School
Dam
2008- 09 18 Feb - 145 Steelhead SLV High School
27 Mar 1 Coho
2009-10 2 -11 Mar 53 Steelhead SLV High School

- Felton Diversion
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(1) Field Correspondence from Document # 527, 1945 , Div. Fish and Game.
(2) Field Correspondence from Document #523, 1942, Div. Fish and Game.

3) Inter - office Correspondence, 1943, Div. Fish and Game.
(4) Kelley and Dettman (1981). (5) Dave Strieg, Big Creek Hatchery, 199 5.
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DISCUSSION OF 2A0RESULTS

D-1. Effect of Cooler Water Temperatur@n YOY Growth Rate in the LowdvlainstemSan Lorenzo

In 2010, ream water temperatwea s | i kel y 21 3 Aif thec4avatérshedsonaparednoo s t
2009, as indicated by comparisons at sites in the Soquel mainstem and San Lorenzo tribgtagss (

5 9 1)6Cooler water temperatuappeared toffsetthefasterYOY growth rate athe San Lorenzo

mainstem Site hat wasexpectedromh i gher 2010 b as e flalyawerage M8AcisSe pt
compared to 19 cfs in 2009 at nearby Big Trees Gagerg 52)). At Site 4where total and YOY

abundance was slightly less2010than in D09 (Tables 17 and 18 the percent of YOY reaching
potentiallysmolt size from sampled fastwater habitat efggroximatelyequalbetween yearand average

size ofpotentiallysmoltsized steelheadtas approximately equaléble 37), despite substantiallyigher
baseflow in 2010The estimated cooler water temperature was based on continuously monitored water
temperature upstream of Soquel Lagoon in 2009 and 20129 ¢0103.

D-2. Causal Factors for Continued Below Average 2010 YOY Steelhead AbundamdesatSites

Although we have no estimates of adult returns, it would appear that reduced adult steelhead returns witt
reduced spawning, combined with poor egg and YOY survival best explain the much below average YOY
densities at most sites in all 4 wateeds. Substantial sedimentation of Corralitos Creek and modest
sedimentation of upper Zayante Creek likely contributed to poor egg survival and YOY survival during a
spring with late stormflows. Two tributary sites with especially low YOY densitiebdosites, Lompico

13e and Boulder 17a, may have had other factors involved. There may have been poor spawning access
Lompico Creek. There may have been fishing pressure in lower Boulder Creek, where a popular human
gathering place existed with a fishipgle and empty bait containers found streamside.

Exceptions to the below average YOY density pattern included mainstem San Lorenzo, Zayante and
Aptos Creek sites, which produced nagserage YOY densities, perhaps indicating successful late
spawning inower watershed reaches made possible by later spring storms.

Below average yearling and older juvenile densities across the 4 watersheds may have partially resulted
from high spring baseflows that allowed young yearlings to have faster growth raézslgnd

immigration. In addition, there may have been poorer overwinter survival of yearlings during more
frequent winter stormflows than occurred during previous drought years. It may have been the former
more than the latter in the San Lorenzo, Soquelqtos watersheds because at some upper watershed
sites where there were presumed resident trouslaner growth rateshedensities of yearling and older
sized fish remained relatively high, such as in Fall, upper Valencia and upper Shingle MillTineeks.
uppermost sites on East and West Branch Soquel Creek, Sites 16 and 21, alsedwalagsyearling
densities. However, in the Corralitos branch of thatwsatershed, the especially high stormflow in mid
October (700+ cfs at Freedom CA) combinethwignificant sediment transport and deposition may have
displaced and/or caused significant yearling mortality.
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Three consecutive years with poor ocean conditions related to the decadal oscillation of ocean currents
likely contributed somewhat to poarnjenile survival in the ocean and poor adult returns, although
steelhead move north after reaching the ocean. TheZi@®returning adults were primarily from Size

Class Il and Il juveniles in the streams/ lagoons in 2007. The likely poor lagoon aosditithe San

Lorenzo and Aptos Creek in 2007 may have significantly reduced smolt numbers, along with slow growth
rates of YOY into smolt size by spring 2008 throughout those watersheds, leading to low adult returns in
WY2010. Low freshwater inflow is pical for the San Lorenzo Lagoon in dry years, which slows
freshwater conversion, along with occasional artificial breaching that prevents freshwater conversion and
poor water quality. Aptos Lagoon is subject to frequent artificial summer breachingearal| reducing

water quality and steelhead survival, as was found during previous sampling by NOAA Fisheries.
Presumed low adult numbers in WY2010 in Soquel Creek, as indicated by low abundance of YOY,
cannot be explained by poor lagoon conditions orlém@on abundance of large fish. Very large lagoon
populations of steelhead were measured in Soquel Lagoon in 2007 and 2008, which should have resulte:
in high adult numbers in WY 2010, whether returning adults were one or two years in the ocean. Trappin
data from Scott Creek indicated continued relatively low adult returns in winter220@9 where adult
escapement estimates in water years 208&ab2010
Hayes, NOAA Fisheries personal communicatign Sean Hags believes that abundance of lagoon fish

in Scott Creek is the primary driver of adult returns, and he attributes poor adult returns to previously pool
juvenile production in the lagoon. The same relatively low 2010 returns were detected at the San
Clemene Dam on the Carmel River for those years, where counts were 368, 222, 412, 95 and 157,
respectively Kevan Urquhart, personal communicatior).

The generally lower 2010 YOY densities than in 2009 in San Lorenzo tributaries, Soquel watershed and
Corralitcs Creek sites may be a partial reflection of even fewer WY2010 adult returns than in WY2009.
The Aptos watershed was the exception, though 2009 YOY densities were extremely low, and the two
sites that were above average in 2010 were not much above. Bwjiogrrelatively low adult returns

may have occurred in the Aptos watershed. The highest spawning success and YOY production in the S
Lorenzo watershed was all reaches of Zayante, upper Bean Creek and upper Boulder creeks. In the Soq
watershed it wa East Branch Soquel sites with apparently the highest spawning success with the highest
YOY abundance. In the Aptos watershed, greatest spawning success and YOY production occurred in
lower Aptos and upper Valencia. In the Corralitos Watershed, it was sipgs in Corralitos, Shingle

Mill and Browns creeks. The higher YOY densities at upper sites indicated adequate adult spawning
access, with perhaps resident trout spawning contributions in upper Shingle Mill and Valencia creeks.

From the generally ie YOY densities in the 4 watershettsappeared that insufficient spawning and/or

egg survival occurred in WY2010 to fully seed most sites. Exceptions may have been upper Bean 14c,
which had very low baseflow, and mainstem Corralitos sites which hadredwted rearing habitat due

to high sedimentation. There may have been higher egg mortality in 2010 than 2009 because stormflows
continued on through midpril in 2010, after many nests were in the streambed and subject to scour.
However, this is likely niothe primary factor because YOY densities in lower Zayante, lower Aptos and
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the lower and middle mainstem San Lorenzo were near average or better. At least in 2010 there was a
month and a half in March and April which provided higher flows for succdasfudpawning.

Above median baseflow in 2010, particularly in sprifgres 25 and 2§, likely provided more rearing
habitat for YOY than more average and drier years, resulting in relatively lower YOY mortality from
starvation and predation than dygrithe 3 previous dry years. However, baseflow was higher in 2010 than
2008, and YOY densities were consistently higher in 2008 in all 4 sampled watersheds, except at some
lower and middle mainstem San Lorenzo sites and Browns Creek sites. A declinegnhaaitat quality

was not a cause for continued YOY density in the San Lorenzo, Soquel or Aptos watersheds because
overall habitat quality generally increased. It was only mainstem Corralitos sites where rearing habitat
quality declined and was likelyraajor factor.

D-3. Annual Trend in YOY and Yearling Abundance Compared to Other Coastal Streams

YOY steelhead densities in 20&6ntinued to be below average at most site3cott Figure 67)

Waddell Gazog(Figure 68) andcreeksalthough itrebouned in Scott Creelwhere it doubled

compared to 2005mith 2010). Data from Waddell and Gazos creeks were consistent with below
average YOY densities at a majority of sites in the San Lorenzo, Soquel and Corralitos watersheds.
Density data from Scott Creekere more similar to what we found in Aptos Creek.

I n Scott Creek, average YOY steel head site de
100 ft, respectively with YOY densities in 2010 closer to they@ér average of 56Mmith 2010. The
aer age Waddel | Creek YOY site densities for 2

much below the 2@ear average of 3%all baseflow in Scott was similar to 2009 and YOY sizes were
not greater in 2010. YOY were larger in Waddell and Gazaksre&rhere baseflow was higher than in
2009. The average Gazos Creek YOY site densi't
100 ft and much below the d#ar average of 35 (years when at least 5 sites were sampled). Low
YOY densities in Gazos eve at least partially attributed by Smith to be poor spawner access due to
two large logjams and two smaller logjams.

YOY densities in WaddelCreekhave been especially low since 1999, assumedly due to toxic
pollution from Last Chance Creek on the BHastnch. Smith suspects that lightweight solvents (not
usually affecting sculpins) are the cause, originating in the Last Chance Cresktsughed.

Surprisingly, the highest YOY density in Waddell Creek in 2009 was in the East Branch, downstream
of Last Ghance. We noted that in 2010, YOY densities in the West Branch were similar to some site
densities on the East Branch below Last Chance and in the mainstem below the East Branch
confluencebut higher than others. No sampling was done above Last Chanteeooefon the East
Branch in 2010. The lowe8010YQY densities were in the mainstem below the branch confluences.
We agree with Smith that the adult steelhead population may be much smaller now, resulting in low
YOY densities throughout the watershedclése look at habitat conditions would be helpful for
assessing causal factdos low YOY densities in Waddell Creek.
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The low YOY densities in Waddell and Gazos creeks in 2010 were most similar to those found in the
sedimerdaden sites of Valencia 2,0@alitos 1, 3 and 8 and Branciforte 22aas well as in mainstem
Soquel sites, some mainstem San Lorenzo sites (0a, 1 and 6) and Lompico 13e. Higher YOY densities
in Scott Creek in 2010 were more similar to those in San Lorenzo tributary sites, Sagaél dites,

lower Aptos 3 and upper Browns 2 sites.

Densities of 1+/2+ juveniles were below average at most sites in Bigpitd 69), Waddell and

Gazos creekgHgure 70) and less than in 2009iith 2010), consistent with general findings in our 4
sanpled watershed#\verage 1+/2+ densities in Scott Creek200 0 7 b2 010 wer e 14,
100 feet, with a 2ear average of 9 fish/ 100 feet and a sizeable standard error(Bfgute 71).
Average 1+/ 2+ density in Waddell Creek fyear 20
average being3. fi sh/ 100 ft. Average 1+/ 2+ density i
9 and 4 fish/ 100 ft, with 1year average being 8 fish/ 100 ft. In these creek sites, these age classes
were likely the only fish reaching Size Class Il. So, the veryS@e Class Il and Il densities in Scott,
Waddell and Gazos creek sites in 2010 were similar to low densities at middle San Lorenzo mainstem
Site 6, upper San Lorenzo mainstem Site 11, upper Bean 14c, lower Soquel mainstem Site 4; sedimer
laden Corralitosites3 and 8, and both Shingle Mill sites (1 and 3).

Average Size Class Il abundance at Waddell and Gazos creek sites in 2010 were less than densities i
all sites sampled in our four watersheds. The Scott Creek average was less than all sitkw éxeept
mainstem San Lorenzo Site 6 below Fall Creek and the mainstem Soquel Site 4 near the flower fields.

D-4. Data Gaps

Annual monitoring of steelhead needs to continue through the next drought period and beyond to
assess the extent of populationaegry. The level of fish monitoring and habitat analysis was greatly
reduced after 2000 in the San Lorenzo River drainage, a year in which the mainstem was sampled at
sites (13 reach segments habitat typed), and 9 tributaries were sampled at 20 sgi@sh(Begments
habitat typed). At that time, indices of juvenile and adidelheagbopulation sizes were possibiy
2009and 2010sampling was reduced to less than half that of 2000 and 2001, while habitatgging
reduced to less than 1i#82009and even more so in 201@ 2010, 7 mainstem sitesl(reach

segments habitat typed) and 8 tributaries were sampleétisite$ 8 reach segments habitat typed).
Population indicesvere not possible aft&001.Many upper mainstem and upper tributaryssitere
discontinued. Carbonera and Kinggeks are no longer sampled. While site densatiegaluable, the
relative contributions afainstenreaches and tributaries timtal juvenile population sizarelost

when only site densities are reported, rathan the totaproductionof the reaches that the sites
representThe relative importance of mainstem reaches compared to tributaries in production of large
juveniles is lost when only site densities are considered. Calculationrmaienof adult rettnsis the

most meaningful way to compare the valughafannual juvenile population because it weighs the
juveniles according to size categories and-degendenbceansurvival rates. Although the index

may not precisely predict actual adult numbgnsflectsrelativejuvenile contributionto adult returns
between reaches and between years
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Sampling in Soquel Creek wesduced from 19 sites (14 reaches) in 2004 to 15 sites (14 reaches) in
2005 to 6 sites (6 reaches) in 2006 and increased to §&itesches) in 2008nd 2010After 2005

annual estimation of juvenile steelhead population size and calculation of adult indices from juvenile
population size ceaseaa Soquel Creelor the first time since 1994. This is a significant loss in
monitoringinformation Recent data gaps in the heavily impacted mainstem of Soquel Creek have
occurred. In 2008 and 2009, 2.5 miles of mainstem were habitat typed, when all 7.2 miles were habita
typed in the past to assess habitat qualityreaches were habitiyped in the watershed in 2010.

With the change in County management guidelines for large instream wood, incidence of large
instream wood should be annually monitored. The wood survey completed in 2002 on Soquel Creek
(Alley 20039 could be repeated pedically for comparison purposdsive reaches among 3

watersheds were inventoried for wood in 2010. Wood inventories should be expanded to other reache

There is a shortage of streamflow data on the San Lorenzo River mainstem and tributaries. More
streamn gages should be established and maintained in the watershed to better correlate streamflow wi
habitat conditions and fish densities and to detect insufficient streamflow. Mainstem locations for
additionalgages would include Waterman Gap, above atahbtihe Boulder Creek confluence on the
mainstem. Tributaries that need better gaging include Zayante Creek (above and below the Bean Cres
confluence), Bean Creek (below Lockhart Gulch and just below the Mackenzie Creek conflaelhce)
Creek above the ater diversiorand Boulder Creek (near the mouth).

There is no stream gage in the Aptos watershed. It would be beneficial to have stream gages on lowel
Valencia Creek and Aptos Creek near the lagoon. Any future management of Aptos Lagoon would
benefit fom continuous streamflow data in relation to sandbar manipulation. It is a valuable tool on
Soquel Creek with the USGS gage in Soquel Village. The only stream gage data for the Corralitos
watershed is at Freedom. This is below the City of Watsonvillesiores and is in a percolating reach
that is dry in summer. It would be beneficial to install stream gages at the diversion dams on Browns
and Corralitos Creeks. Then streamflow above and below the diversions could be madistresmin
gaging proves prohitively expensive, streamflow should be annually measured inviag and mid
September at the proposed gage locations in Valencia, Aptos, Corralitos and Browns Creeks. In
addition, it would be enlightening to measure streamflow downstream of the Rede €@mfluence

with Corralitos Creek, downstream of the Eureka Gulch confluence with Corralitos Creek and
upstream of the Eureka Gulch confluence.

If stream gaging proves prohibitively expensive, streamflow should be annually measureehjprinid

and midSeptembeat theproposed gagecationsin the San Lorenzo watershed, as well as in the
mainstem at Paradise Park, at the Henry Cowell Park bridge, downstream of the Fall Creek confluence
(under Graham Hill Road bridge), downstream of the Clear Credlueane (near Larkspur Bridge),
downstream of the Boulder Creek confluence (along Erwin Way), and in the upper valley near the
Mountain Store (downstream of Kings Creek) and at the Teihl Road bridge. Streamflow should also be
measured in Bear Creek belowpkins Gulch andh Newell Creek (Glen Arbor Roadridge).
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TRENDS IN JUVENILE STEELHEAD ABUNDANCE AND HABITAT
CONDITI ONS I N THE SAN LORENWO RI VER,

Trend in JuvenileAbundancein the Lower and Middle Mainstenan Lorenzo River

The lowerSan Lorenzo mainstem (downstream of the Zayante Creek conflagce)iddle mainstem
(between the Boulder and Zayanteek confluenceshave become legsoductive fofjuvenile steelhead

in total abundance&/OY age class and the Size Class Il and Il categinoes 1999 onwardFigures

2 1 7)2H8wever, with the high growth rate of YOY in 2010, Size Class Il and Il abuediapcoved.

Fall YOY densities are very sensitive to timing of stormflow events, with higher YOY densities occurring
when larger stormflows are absent after approximately Maratiehuate passage flows exist before

March 1,and spawners are in sufficiemimbersThis indicates that redds are scoured by later stofms
sufficient magnitudand/or small YOY are washed away by later storms. 18898,2002 and 2008

were years with primarily early wintspawning flowsand total abundance and YOY densitiese

generally higher in those years in the San Lorenzo and Soquel wateFslhhedsf r e s 2 11)22 an
Total and YOY densities were less in other yddosdata were available from the HTH rep@®@3

regarding YOY or Size Class Il and Il densitie2002in the San Lorenzddowever,HTH found that

total juvenilesdensitiedncreased in 20Qz2and most fish were likely YOYComparisorof 2002densities

with other yearsvas also difficulbecause H.T. Harvey & Associates (HTRDQ3 employed different
methodsn choosingsampling sited-However, ve detectedhe same increased densities in Soquel Creek

in 2002as did HTH in the San Lorento strengthen the comparison.

Trends in Size Class Il and Il abundance are less correlated to winter stormspatterarling and older
abundanceThis is because after a wet winter and high sgireamflow the YOY density may be

relatively low. Yet abundance of Size Class Il and Il may be relatively high by fall sampling because a
higher proportion of YOY havgrown into this larger size claggn in years with few late winter storms
and high YOY abundancgielding relatively higlSize Class Itensities. This occurred in 2005 and 2010
in the San Lorenzd~(i g u r e yandSaquekvétershedgFigure 29and 32.

The years 1998 and 2006 had similarly wet winters prior to fall samptiaking them good for
comparisonHowever, the mainstem had substantially higher juvenile densities in 1998 thalt 2066.
not appear that declinesnearinghabitat conditions could fully explain the diminished juvenile densities
in 2006. Detailed habitat comparisons between these two years may be fodlteyiR01. We suspect
that there were fewer adult spawners iB&@than 1998 and/or reduced spawning success in 2006 to
mostly explain the decline in juvenile densities between 1998 and R&@6rtributary YOY likely

seeded the mainstem in 20H&n 1998

A comparison of habitat conditions in Reacsirze 2000 indiatedreduced habitat quality wigbercent
fines similar while riffle embeddedness increaaedriffle depth and escape cover declinBay(res

4 2 1)A4TEend analysis if Reach 4 to 2008 and Reach 8 to 298 Alley 2010h Substrate conditions
improvedin both reaches since 1999 (after the 1998 high stormflow) butbhetezin 1997.
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Densities of Size Class Il and Il juvenile in the lower and middle mainstem were higher in the years
199711999 than | ater year s, uniR0®landa gightréboundan y | o
201Q and2007 having the lowest densities measured in the4agdlrs Figure 23). The 5site average

shows this trendSites 1, 6 and 8 lkddbeen at less than 7 smelzed juveniles per 100feet 20037 2 0 0
and 615 in2010compared to 124 per 100 feet in997, 21-29 per 100 feet in 1998 andl8 in 1999.

Site 4 below the Zayante Creek confluence showed a similar pattern, just with relatively higher fish
densities each year compared to the otheraitésimilar deriges in the last 3 years at-12 per 100 ft

Later wet years of 2005 and 20@®d 2010 at least in the spriril not bring higher densities of these

larger juveniles as occurredter the wet 19971998winter. The lower and middle mainstem have become
less important in producing larger juveniles in recent years. In order for adult returns to increase
substantially, the mainstem will need to again support at least the densities of Size Class Il and IlI
juvenil es that wHshabunpaceendl ikelyincrease ifis®ean7 wobdfbes

Ecological Consideration$or the Lower and Middle Mainstem

The densityand sizeof juvenile steelhead in the lower and middle mainstem San Lorenzo River is
dependent upoanumber offactors; 1) number adpawning adult?) spawning effort in these
segmentsifter large, sedimenhoving reddscouringstorms are over for the wet seas@yspawning
success (survival rate from egg to emerging #yhe number of juveniles that enter the lower and
middle mainstem from tributarie®) survival of emerging YOY in spring ar@) the rearing habitat

quality primarily in fastwater habitat (riffles, runs and heads of pools) in the spring and summer
(higher baseflown spring and summencreases juvenile growthtesand size of YOY. The lower

and middle mainstem are inhabited by primarily fast growing YOY with much fewer yearlings. In
relatively drier winter/springgnore spawning efforisuallyoccurs in the lower and middle mainstem
and less in the tributariesid to more limited access to the upper watershed reaches. In the last 1
years, 2001, 2002 2002007, 2008and 2009wvere relatively dry, based on averaged mean monthly
streamflow (May September)Kigure 52). Spawning success is likely greater in drierrgea the

lower and middle mainstem because fewer storms are likely to destroy spawning redds after spawning
However, shallow water depth in spawning glides may make it more difficult for adults to spawn, and
water percolates more slowly through the glawve buried eggs in drier yeas providelessadequate
oxygen andlowerremovwal of metabolic wastes, which may reduce egg anedryagurvival rates

2010 was awetteryearthan the 3 previous dry ones, astdrmflons began in midlanuary and
continuedsporadically until midApril, which was relatively lateHigure 56). The distribution of

YOY wastypical in 2010 for a wetter yeawjth higher YOY densities in the upper watersiseds
compared to lower site§igures 22 and 2% YOY abundance increag¢hroughout the watershed,
despite the higher stormflows in the lower mainstem sites where YOY densities were higher than 200¢€
2007 and 200%pparently,in 2010there was sufficient stormflow for adsilto accesapper sites, but
some late spawningduls had success in the lower watershed, as Wdb, there may have been

much fewer adults spawning over M&r2009winter, making spawning effort and YOY densities
morespottythan in WY2010Years in which most of the larger winter storms occur earlgen
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winter, and they are of sufficient number to maintain a high but steady decline in the hydrograph
through the late winter and spring with the help of smaller stormfhlavishavemaxinum spawning
succesgater in the spawning seasandmaximumjuvenle survival after emergence in the lower and
middle mainstem. The years of 192D02and 2008vere examples of this hydrologic pattern
(Appendix E). The year 2007 had few late winter storms but héstfew early winter stormsas wel)

it being the drist of the last 4 years.

In wetter years, more spawning effort occurs in the upper reaches of the watershed, namely in the
upper mainstem and the tributaries. Reldyiwveet years included997,1998, 1999, 2000, 2005 and
2006 Appendix E). Spawning suass and survival of emerging YOY may be reduced in the lower
and middle mainstem in these years due to later storms that destroy redds and wash away emerging
YOY (except in 1997 when stormflow nearly ceased after 1 Maii¢t®re may be fewer of the large
yearlings in thosenainstenmsegments becauséhergrowth rate may have been substantial in early
spring to encourage yearlings to smolt. Large storms may also rederwenter survival of yearlings

as well. However, after wetter wintethe baseflow wi be higher, and growth rate of YOY in the

lower and middle mainstem will be substantial. The density of Size Class Il and Il juveniles may be
relatively higherin the fall following the high baseflow spring and summbee toa higher proportion

of YOY reaching this smolt size their firstimmey as reflected imigher Size Class Hensities in
19971 da@ BOFFigures 23 and 2§. Abundance of these larger juveniles rebounded in 2010
despite fewer yearlings than in 2009 because of as high a perd@¥afaching Size Class Il in
mainstem sites despite higher densities and a higher percent in tributaries compared to 2009 where
spring baseflows were highdfigure 17).

Habitat quality will need to improve substantially in the lower and middle mainst@orease adult

returns. Retention of more large, instream wood will promote scour to deepen pools, create patches of
coarser spawning gravel and provide escape cover for juvenile steelhead rearing and overwinter survival
Better retention of winter stim runoff, especiallyin Scotts Valleyand other developed communities such
asFelton will reduce stormflow flashiness that increases streambank erosion and sedimentation leading t
poorer spawning and rearing conditions. Better retention of storm mificifso increase winter recharge

of aquifers to increase spring and summer baseflow, which will increase YOY steelhead growth into Size
Classes Il and Il in the lower mainste@apture of a portion of high winter flows and injection into
groundwater aqgters may improve spring and summer baseflow and improve steelhead growth rates.

Trends in JuvenileAbundancein San Lorenzo River Tributaries and the Upper Mainstem

Looking for overall trends in juvenile densities for all of the tributaries combigett be time
prohibitive Each tributary drains a swiatershed with its own climate, geology, gradient, habitat
proportions, residential density aleyel ofhuman activities (logging, bridge buildinggad and bridge
maintenancand water extractionpAdult spawning access and habitat conditions do not necessarily
fluctuate annually in parallel between swhtersheds. Some suimatersheds are accessitibe

spawning steelhead most years while others are difficult to pass in drier winters. Some sub
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watershes are more stable regarding sedimentation while others are more erosive. Some have high
annual variability in baseflow while others are stable. The relative size of eawlaternshed affects
the level of summer/fall baseflow in each.

The Zayante Creelub-watershed, along with other swatersheds on the east side of #am
Lorenzowatershed is more heavitievelopedhasmore roads antdridges, is most impacted by well
pumping, is lower gradientith more meanderindess shaded channels dominated bglg is more
accessible to steelhead and is more sedhiaeiein because erosighale and Santdargarita

sandstone dominate the geology. The Boulder Creekvaidrsheds smaller along with other sub
watersheds on the west side of 8en Lorenzavateshed is lessdevelopedwith less roads and

bridges, is most impacted by surface water diversisrggeper gradient witthcooler,morecanyon

like and shadedhannehaving more fastwater stepns and riffles, is less accessible to steelhead with
ste@, boulder riffles and is less erosive because of its granitic geology. Although conifers dominate
the streamside vegetation more so in westeranatbrsheds, the upper reaches of eastern sub
watersheds are highly coniferous, with the entire watershed mapacted by historical and
contemporary logging.

Most of the juvenile population in tributaries consists of YOY. Y&bundance at tributary sites is
influenced by several factors; 1) number of adults returning to the respective tributaries, 2) spawning
effort, 3) spawning success, 4) survival of emerging YOY in late winter and spring and 5) rearing
habitat quality in primarily pools. Spawning conditions are better in the tributaries than the mainstem,
but late stormflows may be very successful in dggtigomany spawning redds because of the high
percenage offines in spawning glides in nearly all tributary spawning sites. Water velocities from late
stormflows may also wash newly emerged YOY aweth high mortality in the face of little instream
woodto provide velocity shelter.

For tributary sites and the upper mains{@move the Boulder Creek confluence as represented by
Reach 11)there was a general decline in t@atl YOY abundancieom 1997 to 2000, with a general
increase from 2000 to 2003)liowed by a general decline from 2003 to 20®Tebound in 2008

followed by an overall decline in 20@8at continued in 2010 at Zayante sites but not others which
rebounded slightlyFigures 24 and 25. The extremely high juvenile density measured @228t Site

11 by HTH 003 seemed highly unusual, considering o&ofher years of sampling experience with
Reach 11 in the upper mainstem. Although there were no YOY data available in 2002, we can guess
that YOY densities followed the same trend adl weasities. YOY densities fluctuated greatly

through the years at certain sites. YOY density at Site 14c in upper Bean Creek fluctuated the most.
This reach is greatly impacted by well pumpingth the segment partially dry in 2007 and completely
dry in 2008 (Alley 2009) and 2009 (C. Berry pers. comm. 20Dilying the 2008200 period, Site

14b in middle Bean Creek surprisingly had no YOY in 280d very low densities in 2009

presumably because a long segment of the creek upstream of the site wakmgvanted YOY
recruitment.YOY densities rebounded at Site 14b in 2010, with more wetted channel in Reach 14c
above.
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YOY density at Site 13c on Zayante Creek annually fluctuated up andatwhimad the greatest

steelhead abundance in the watershedi®28 7 2€3ultig from high YOY abundanc8ite 13d on
Zayante Creek declined significantlyYOY and total densities i8007, with its 200densitieghe

second lowest indlyears. However, it rebounded in 208&d declined somewhat in 2088d 2010

The 2007 sampling site in Reach 13d had been upstream of a major landslide that had created a steej
boulder cluster inthechanmglu r i ng t he wi .Thisboulder tlus@romaybhave be@nca
passage impedimeit 2007that resulted in reduced spawgiand juvenile recruitment upstreahis
possible impedimenvasmodified in 2008 The 200%nd 201Gampling site wereabove this

modified boulder cluster.

YOY densities in San Lorenzo tributaries may be relatively higher in years like 1997 ande2@08e

of no large, late storms but smaller late storms sufficient to promote spawning through the winter and
spring(Figure 25). YOY densitiedn tributariesmay also be higher in wet years, such as 1998, which
had high winter flows for good spawning ass@and high baseflows later on for good rearing habitat,
with no large stormflows occurring between March and June but still adequate spawning flows for late
spawnergAppendix E). 1999 had relatively large stormflows in April and May that may have reduced
YOY survival, which may have also been the case in 20089and 2010 The year 2000 had

multiple large stormflows from January through early March, making egg survival likely difficult,
followed by rapid decline in baseflow with no storms except fanall one in late April. In addition,

it was hypothesized that there were reduced adult returns in 2000 associated with the El Nifio storm
pattern and associated ocean conditions. There was likely high mortality of smolts in winter-of 1997
1998 due to largtood flows. These smolts would have contributed to the 2000 adult refthenEl

Nifio period began in summer 1997 and persisted through spring and summer of 1998. Warm water,
low macronutrient levels and low chlorophyll and primary production along thteneatal shelf
characterized the event. Poor smolt survival in the ocean may have resulted from high competition for
food under warm water conditions, contributing to low adult returns in 2000.

The drierto-moderate rainfall years of 2002004and 2008ikely allowed for relatively higher egg

and young YOY survival, with enough small storms to allow adult access to tributaries and the largest
storms occurring in early winter. Years 20@805and 2008&roduced similar YOY densities as 1999

with very different hydrographsAppendix E). The yeas 2004and 200&ad no significant storms

after early March and below average baseflows after that. The year 2005 had periodic stormflows
throughout March, April and early May, with above average baseflows throagiuthmer. YOY

densities declined in 2006 with periodic stormflows through-ké&y as in 2005, but the storms were

of larger dimension and lasted longer in 2006, thus likely leading to poor egg and young YOY survival
(Appendix E). The year 2007 had only wesmall storms in Januarprovidinglimited access to

tributaries and only two moderate stormflows in Magmovidingaccess and flows condwe to

spawning in tributariesAppendix E). Limited stormflowdikely limited spawning effort in tributaries.

Egg survival was likely good but competition for food associated with low baseflow Apr i | T Ma
likely reduced YOY survivain 2007 The low 2009 YOY densitidgely had fourcausafactors
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involved includingl) fewer spawners aft& previousyearswith poor ocean conditioresnd low
smoltsized juvenileabundancén 2006,2) low spawing flows in early winter3) followed by the
principle stormflows occurring laten the wintefearly springn a short time framé& scourprevious
redds and wash away emerging YO but a belowaverage baseflow ilate spring to limit rearing
habitat(Figure 54). The continued low YOY abundance in 2010 hareelikely causalfactors,
including 1) likely few spawners after previous poor ocean conditadfexting smolts that would
return as adultgnd?2) likely poor lagoon production of smolts duepioor water quality in 2007 after
insufficient stream inflow to convert it to freshwater &)dow YOY survivalduringlate stormflows
occurring into April(Figure 56). However, YOY densities rebounded in 2010 with relatively high
spring baseflowo stimukteYOY growthand survival after the rainy seasasindicated byncreased
averaged mean mont hl y s 20dCcatem3 previous drygediSidliee pd). Se p t
However, smmer baseflow declined rapidly to medlamelsbecause athe 3 antecedent dry years
still affecting water tables artzthseflow.

Tributaryabundane of larger Size Class Il and Il juvenil@s fall (almost entirely yearlingexcept in
years with high spring baseflyus determined mainly by 1) ovevintering survivalfrom the previous
winter, 2) growth rate in spring that may allow early smoltingearlings their first springvhile
allowing some YOY to reach Size Classid 3) rearing habitat quality through the sumthat
affects survival

Tributaryabundancef Size Class Il and Il (smotiize) showed no general tretldpugh as a group

thar annual average densityasr e | at i vel y 9 a mainstem a@ddrbutary Zi@iyures

23 and 26). Years that had overall low tributary site densities of larger juveniles were 2001, 2004,
20012000, all of which had relatively low averaged meam nt hl'y streamfl ow f o
over the last 4 years and below the median daily flow for the years of redéigli(e 52 and

Appendix E). After wetter winters, densities of larger juveniles generally incre@isechost as

occurred in 1998, 1999, A8, 2005 and 2006. Densities were similar between 1997 and 1998 but
generally increased in 1999 to 4-\tear high, particularly in Zayante, upper Boulder and Bear creeks.
In 1999, the winter had only 1 peak flow that was near bankfull in early Fepadny continued to

rain through April for a relatively wet winter but without creating bankfull flow intertsitmove
sediment and scour red@ppendix E). Spring and summer baseflow in 1999 was above the median
Densities of larger juveniles declinedaditstudiedsites in the drier years of 20072 @,@xcept

Zayante Creelt3d increased in 2008 to the highest in the waterdhe2D09, densities increased at
some tributary sites and continued to plummet at others dartinigd consecutivdry year, remaing

low on averageThey rebounded in 2010 at mainstem and tributary sites due toY&¥¥egrowth to

Size Class lIresulting from high spring baseflow and near median baseflow soon after.

The highest overall Size Class Il and Il densities at mdmitary sites occurred in 1999, which was a
relatively wet year withoustormflows that continued through April with only one possibly reaching
bankfull streamflow (2,8004,300 cfs at Big TreesA(ley 199%) in early February at 3,200 cfs. The
averaged man monthly streamflow for Mayseptembewas intermediate fahe last B years(Figure
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25). 1999 had anuch above median daibasélow for Mayi SeptemberAppendix E). When one

takes a less detailed look at the changes in larger judemigtiesat tributary sitesthere has been

little overall change except in 208Z20. In these 3ry years they mostlydeclined substantially
compared to earlier yeans$ adult returns are to substantially improve, densities of these larger, soon to
smolt, juveniles rast greatly increase from much improved tributary habitat quality.

Trends inAbundance of LargeJuvenilesat the upper Zayante Site 13d

Annual trends in Size Class Il and Ill densities at the upper Zayante Si(EigGck 24) did not

correlate well wit changes in reaelide pool depth for the years of available d&tigure 46).

However, no reach data were available for drier years of 2001, 2002 orCl@f)#ges in large juvenile

fish densily wereassociatedvith changes in sampling site escape congydols untildensitiedbegan

to level outfor 2004 2 0 @»&ept for a blip in 2008fespite reduced escape cofrem 2006 onward
(Table 12b and Alley 2010h. They may have remained constant because of higher baseflow in 2006
and higher ovewinter surw a | in 2007b2009 after mild winter
abundance was correlated with the halving of pool escape cover in[2idities increased 2008

as escape coveemained similato 2007at Site 13dut declinedsomewhatlespite inceased escape
coverin 2009 Density changealsocoincidedwell with changes imeachwide escape cover in 1908

2000 and 200and 201QFigure 47). However, somewhat higher reasaiide escape cover in 2005 did

not correspond to high Size Class Il aridigh density in that year, presumably because escape cover
at sampled pools remained similar between 2004 and 2005. The declinemmnspepcent fines was

only positivelyassociateavith increased densities from 2001 to 2003, but pool escape cover was als
relatively high in 2003 to encourage higlish densities Figure 48). Reduced Size Class Il and 11l
abundance at Site 13¢hs correlated with increased stem embeddedness in 20Jdure 49).

Stepr un embeddedness had r endwassgubsiantislly highérem 2010 n 20
(51%) than in 2003 (33%), indicating a trend in more highly sedimented conditions.

Analysis of continued reaelide habitat changwith associated change in Size Class Il and 11l
abundancén theimportant western tridary reachBoulder Creek, was not possible in 2010 because
no habitat typing was done there. Trend in habitat change through 2009 may be falliey 2010h

Trends inAbundance of LargeJuveniles at thelower Boulder Creek Site 17a

Annual trends irdensity of Size Class Il and Il juvenilesthe lower Boulder Creek Site 1Waere
correlatedwith reachwide changs in pool depth for mogears of data (1992000 and 20052008)

until 2009 when smolt densities remained low despite increased pool(d@iepth 6a; Figure 26). In
2010, Size Class Il and 11l abundance rebounded with deeper pools and more escagieSitevéra
compared to 2009r@bles 6b and 12p. This may be because a higher percent of YOY reached this
size class in 2010 (54%) compated2009 (14%)Figure 17). Changes impotential smoldensity

were notwell correlatedwith changes in escape cover in sampled pools or with +@a&lghchanges in
pool escape covarior to 2010(Alley 2010b. The poor correlation may result from no coesation
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of steprun escape cover and depth in a reach whererstepare a large proportion of the habitat and
deep enough to be inhabited by larger juveniles. Also, except for 1997 and 2007, the annual
differences in pool escape cover were small in sachpbols that generally lacked much escape cover.
Therefore, other factors may have played larger roles in determining densities. The 2007 density was
much less than the 2006 density, despite increased pool escape cover in 2007. However, large
yearlings fom the previous wet year may have smolted andvogtated in spring 2007 prior to fall
sampling, leading to small fall yearling densities. Densities aetienespositively correlatedwith
increasd percent fines in stepuns, though percent fines didtnocreasesubstantiallyexcept from

1998 to 1999Alley 2010b). This is the opposite of what was expected because indirgascent

fines indicates a decline in habitat quality. Apparently the negative effect of increased percent fines
measured in 1998nd 2006 were overcome by relatively high streamflow and water velocity, greater
water depth in stepuns and better feeding stations in steps and the heads of pools.

Habitat Trends in the Lower and Middle Mainstem of the San Lorenzo River

In the loner mainstem (downstream of the Zayante Creek confluence) habitat conditions in Reach 2 (
the Rincon arehelow the gorge and the Felton water diversion) were analyzed in deta@9ns19 0 0 O
and 20 Qwith 2o(dbiBat typing in the years between. Habitat in riffles was focused on in the
lower and middle mainstem because warm water temperatures there will increase energy requirement
of juvenile steelhead, forcing them to selectiager habitat where water velocity and insect drift are
maximized Riffle habitat conditions have worsened in Reach 2 between 1999 and 2010 primarily due
to shallower conditions with much less escape cdRiile depth has been fairly constant in

2 0 0 7 D Bubnmuch shallower than in 200Bidure 42). Part of the difference may be the above

median baseflows in 2000 than in the 3 dry years and median year of&fjjehdix E). Some

deeper runs of recent years may have been classified as riffles in 200givéhflows, as well.

However, the deeper riffle conditions indicated by the graph for 2000 are likely real. Escape cover in
riffles has also declined substantially since 1888 2000, which may be partially explained by higher
baseflows in the earlierears Figure 43). However, with nearly 5 times the escape cover measured in
1999 compared to 2010, conditions were certainly better in 1999. Percent embeddedness has increas
significantly since 2007 while percent fines have remained similarly Fogu(es 44 and 4%.

In the lower mainstem (downstream of the Zayante Creek confluence) habitat conditions in Reach 4
(above the gorge and below the Felton water diversion) were anatydethilin 19972 008, wi t
habitat typing in 2009r 2010(Alley 2010b. General channel instabilityccurred inupper Reach 4

(Henry Cowell Parkpf thelower mainstem after the 1997/1998 winteausing substantial

streambank erosion and washing large sycamoreshatactive channelley 199%). In summary,
although rearing habitat conditions in Reach 4 riffles in 2008 have improved since 1999 regarding
more escape cover and reduced percent fines, 1997 riffle conditions were better with regard to habitat
depth, ad riffles in 1999 were also deeper and had similar embeddedness compared to 2008. Riffle
habitat conditions declined from 2007 to 2008 regarding shallower depth, much less escape cover anc
higher embeddedness.
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In the middle mainstem (between the Zayaartd Boulder creek confluences) habitat conditions in
Reach 8 (from upper Ben Lomond to Brookdale past the Alba Creek confluence and ending at the
Clear Creek confluence) were analynedletail for1997 2 0 @y 2010b. Riffle habitat was

focused on beause under warm water conditions in the middle mainstem, juvenile steelhead are found
primarily in fastwater habitat. Habitat conditions in Reach 8 were best in the wet year of 1998 (highest
baseflow, greatest depth, fastest water velocity and most esoegrg.Overall rearing habitat

conditions in 2007 were not as good as in 1997 with regard to,dkptighpercent finesnd
embeddednessese similar Escape cover in 2@washalf that in1998 or 2005, indicating reduced

habitat quality in that regaidable 93. If baseflows hd been the same in 1997 and 20@abitat

conditions in Reach 8 rifflewould have been better in 1997 due to more escape ttmrein 2010
conditions improved, with the sampled riffle in Reach 8 having more than twice thpe esseer as

2009 {Table 9b) and increased depth consistent with increased basertale( 6b).

Habitat Trends in San Lorenzo Tributaries

In generaljn comparingsubwatersheds on the west side of the drainage (largest being Fall and
Boulder)with thoseon the east side, those on the west argesteeper in gradient, are from granitic

origin (rather than shale and sandstone) genkerallywith larger boulders present in their lower
reachestheyflow through deeper and narrower canyons without floodplaire relatively more

shaded and cooler and are impacted by primarily surface water diversions and logging- The sub
watersheds from the east (largest being BrancHoedonera, ZayarntBean, Newell, Bear and

Kings) are generally lower gradient, are nhpftom shale and sandstone origin (except BrancHorte
Carbonera), have reaches that do not always flow through narrow canyons, are sporadically less shad
by primarily deciduous tregandthey arewarmer.

Streamside vegetation plays little role in pfmwvmation in Boulder Creekn the west sidbut plays an
important role inFall Creek The flatter sukwatersheds of the eastern tributaries are more impacted
than the western tributaries by higher residential and urban density, more human activiggsaired
surfaces, quarrying, logging and busines®sd roaegenerated chemical pollution) and greater water
extraction primarily from wells (except Lompico Creek, which has a surface diversion). The upper
mainstem has a mix substratenfluences from wstern and eastern tributariest is generallyow
gradientwith short rifflesand long poolsexcept where gradient increases in the upper reaches
beginning near Waterman Gap.

In Zayante Creek, the largest easternsakershed of the San Lorenzo systé@bitat trends were

analyzed in Reach 13d since 19@8en habitat typing of tributary reaches began. This was the
uppermost reach under study and downstream of Mountain Charlie Gulch. Pool habitat was focused o
for depth and escape cover parameteralmse in tributary channels, most juvenile steelhead inhabit
pools, with important Size Class Il and Il juveniles restricted to primarily pools andwstep
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Rearing habitat conditiorimprovedin Zayante Reach 13d from 1998 to 2@hd then declined in

2010 In Reach 13d, annual changes in pool depths paralleled annual changes in averaged mean
monthly streamflow record at Big Trees gage (Magptember) except for additional shallowfrgm
2000to 2003 caused by streambed filling despite increasedfloasén 2003 Figures 46 and 52).
Although it appeared that pools were deeper in 1998, this was likely caused-bynstép 1998 being
typed as pools in 2009, a year with much reduced baseflow. The same likely occurred in 2010 with
higher baseflow, makmit appear that pools deepened from 2009 to 2010. With higher baseflow in
1998, the proportion of pools in the reach was 50%, and the proportion -otisepas 40%

compared to 71% pools and 23% staps in 2009 Alley 199%). In 2010, pools reduced 5% and
stepruns increased to 37% of the habifBalfle 5¢). The important reacwide pool escape cover
showed improvement from 1998 to 2005 batisubstantial reduction in 2006 and continued low in
2007and 2008nd 2010 (9 ft per 100 ft of stream)ith a temporaryebound in 2009 (18 ft per 100 ft

of stream)Figure 47). Pool escape cover was less in 2010 than 199% ft per 100 ft of stream)
(Escape coveand depthn sampled pools mirroreds much as possible, annuahchwide changes to
sampleaverage habitat conditions but should not be used to detectwadekrends.Percent fines in
stepruns declined substantially through the period to 2007, only to increase substantially in 2008 and
continue in 2009 (30%) with slight improvement in 2Q26%) (Figure 48). Percent fines in stequns

in 2007 were at a 1gear low (13%)nd continued to bless in 2010 than in 1998 (35%Run/step

run embeddedness increased significantly from Z80%)to 2010(51%)to its highest since 2003
(Figure 49).

In Boulder Creek, the largest western-sudtershed of the San Lorenzo system, habitat trends were
analyzedn detailin Reach 17dor 1998 2 0 @Iy 20100. The reach was not habitat typed in
2010.0Overall rearing habitat quality in Boulder Reach 17a has declined from 1997 to 2008 (as it had
in Reach 13d) due to reag¥ide pool filling and reduced pool escape co¥raols hadleepenedh

2009, but escape cover continued to be low in both pools andwstepindicating slightly improved
habitat conditions over those in 2008.

Annual changes in reashide pool depthef lower Boulder Reach 17#&#d not parallel annual changes
in averaged meamonthly streamflow record at Big Trees gage (M&gptember) in 1992000 but

did soin 2005 200 (Figure 52). Reachwide pool escape cover was highest in 1998, declined
considerably in 1999, rebounded in 2005 but declined in 2006 and remained lowtn2@0MHgh
escape cover at the sampled pool habitat in {287t/ 100 ft of streamin the same vicinity of later
sampling offered evidence that escape cover was once much thighen 20@ and 20109.5 ft/ 100

ft of stream)(Table 12h). Escape covewnas generally less in lower Boulder Creélathan inZayante
Reach 13d over the2dyear period 1 9 9 8Tal#e01239 and continued to be at sampling sites in
201Q Percent fines in Boulder Reach 17a were generally less than in the Zayante RedeiblE30).
Embeddedness was generally higher in pools and rusistepn Zayante Reach 13d than in Boulder
Reach 17a with similar riffle embeddednegalile 8).
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TRENDS IN JUVENILE STEELHEAD ABUNDANCE IN SOQUEL CREEK,
19971020

Trends in Juvenile Steellsd Abundancein the Soquel Creek Mainstem

At the 4 mainstem sites tracked for the pasydars, annual trends in total and YOY juvenile densities
mostly paralleled each otheFigures 27 and 28). Because the juvenile population in the mainstem is
largely YOY, spawning effort, spawning success and early YOY survival largely dictate total juvenile
densitiesIn drier years withmilder winter stormflows (or mostly early stormflows and few late
stormflows) andeduced baseflowiptal and YOYjuvenilesteelhed densitiesvere relatively higher

in theSoquel Creeknainstenthan in wetter year@ppendix E). The years of highest YOY and total
juvenile density corresponded to years with the lowest averaged mean monthly streamflow (May
September), indicating theidr yearsor at least years with few late winter and spring stdiffigure

26). 2009 did not fit this pattern because although it was dry, the storms came later and were in a shor
time frame.2010 did fit the pattern with its later spring stormflowsieDyearsare also typically the

years when the lagoon population of juveniles is the greatéisbugh 2009 did not fit the typical
patternbecause the lagoon population was small despite an overall mild YAlier 2010a). 2010

did follow the pattern vih a below average population size and a wet spAtigy(2011). The typical
inverse relationship may be explained by reasoning that during milder winters, adult spawners
probably havdimited access to the upper watershed, having more shallow rifflesthad

impediments to pass. Thus they expend more spawning effort in the mainstem. Also, in drier years,
survival of eggs and emerging YOY may be increased without substantial late stormflows to scour or
smother redds and wash away YOY. We learned fronsjpawning gravel study, which involved
streambed coring and patrticle size analysis, that spawning gravel conditions in the mainstem were
reasonably good in 2002, a year that was likely without large bankfull stormflows that would move
considerable sedimefilley 200X). Exceptiors to thisinverse relationship ere2001and 2009

when YOY and total juvenile densities were relatively low despité winters (except for the

uppermost mainstem site with densities all increasing from 2000 to 2digher YOY and total

densities occurred in 1997, 2002, 20P@07and 2008YOY densities were generally low throughout
the watershed in 2010, with very lonainstemYQY densities and higher ones in the Branches.

The pattern of densities of larger Size Class Il iéndveniles in relation to baseflow is more complex
than for YOY. In wetter years, there may be less spawning effort and spawning success in the
mainstem until late in the spawning season. However, above median daily baseflow results in faster
water vel@ity, increased insect drift and deeper feeding stations in fastwater habitat, at least in the
spring.All of these factors promote faster growth rate, leading to a higher proportion of YOY reaching
Size Class lIn their first year and higher densitieslafger juvenilesThe higher percent of YOY

reaching Size Class Il is much higher in 2010 than 2009, with its wetter spigugg 18). In these

wet years there may belatively low YOY densitiesyetrelatively high Size Class Il densities. The

wet yeas of 1998 and 2005 are in this categfmythe mainstem and East Branch s{fégures

28 29 a n d ).Bidwevar2006 was very wet but did not generate high Size Class Il and 11l
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densities. This was likely because YOY densities were so low in the mainstem (many large storms
occurred in April and MayAppendix E) to destroymainstensteelheadedds and spawning access to

the upper watershed was good even in late sptingbfaster growth rate could not make up for the
fewerYQY juvenilesin the mainstemWe see from 2009 to 2010 thahereYOY abundance

decreasedt some sitebut Size Clas Il and Il abundance increasexdnear 2009 levels in 2010 (Sites
12and 19 or surpassed it at sites where YOY were similar (Sites 1 and 13a) or where YOY were even
less in 2010 (Sites 2Hue toa higher percent of YOY reaching Size Class @10 Tables 27 and

30; Figure 18). Yearling abundance was similar or less at most sites in 2010 so that increases in larger
juveniles was attributed to fast growing YOYaple 28.

The other yeahavingespecially high densities of larger juvenitessides thevet years of 1998 and
2005in the mainstem was 199Figure 29), which had large storms before 1 Februarpoost the
baseflowand virtually nothing after thatlowever, with two antecedent wet years, baseflow remained
at median levels in 199Appendix E). Very stableconditions forspawning YOY emergencand
yearling overwinter survivalere created. That yehad high YOY densitieanda high proportiorof

YOY reached Size Class Il, presumably becapsavning effort and success were likely high idyear
February. This wouldllow early emergence and early spring growth despite the lower baseflow later
on. In addition, yearling densities were generally average or better to add to the Size Class Il and Il
abundanceTable 28). The year 2002 had a similaydrograph patterto 1997in that the larger
stornflows came earlybut they were smallghan in 1997, and a series of smaller storms came in
February and MarcfAppendix E). Most awning may have occurred later in 2002 than 1997
leaving primarily &te emerging YOY that would have less time to gtowize Class Ithan in 1997
before baseflow diminished in late sprilgn, 2002zhadhigh densities of YOY in the mainstem, but
notas many reached Size Clasadlin 19971n addition,1997 hadnuch mae escape cover for larger
juveniles than 2002, as indicated in Reaches 1 aAdley/(2010b). Instream wood was common in
1997, and escape cover was relatively high in all mainstem reaftbekigh peak flows in January
1995 and December 199Alley 2003b). The years 2004, 2007 and 2008 had preWousld winters
(Appendix E), likely hadheavy spawning in the mainsteamd producedelatively high densities of
YOY. However, baseflow was insufficient to grow many to Size Cladedding to low mainstem
densities ofargerjuveniles The rebound ipotential smoksized juveniles from 2008 to 2009 in the
mainstem likely resulted from less competition between YOY due to their very low dien3i99
allowing a higher proportion to reach smsite thefirst growing seasofFigure 29). Continued
improvement in 2010 came from an even higher percent of YOY reaching smokRigize (18).

Since 1997, rearing habitat quality in the lower maingisindicated by Reach fthprovedto 2009

with regard tancreased average maximum pool depth and has declined with regard to reduced escape
cover(Alley 2010b). At the replicated sampled pool in 2010, depth remained constant and escape
cover increasedl@ables 14 and 1} During the instream wood survey in 200&streach was noted

for its lack of large woodAlley 2003). However,with reduced embeddedneséfle conditions for

aquatic insects and steelhead food supply have improvéte lower mainstem, densities of larger
juveniles were not weklissociatedavith rearing habitat condition§&pring and summer baseflow and
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associated growth rate of YOY appeared to overshadowlomrrelated habitat conditions to

determine densities of larger juveniles. This was partly a resekt@d@melylow yearling densities

the mainstemAfter two winters with the lowest peak flows since sampling began, 1994 (900 cfs) and
2007 (614 cfs), slightly higher densities of yearlings were detected at some mainstem sites compared
other years. This may indicate that if more eviatering shelter was present (large instream wood),
survival of yearlings might increase in the mainstem of Soquel Chdigly (1995; 2008).

In summary, mice 1997 in Reach 1, rearing habitat qualitgl improvedto 2009with increased
average maximurpool depth and lthdeclined with regard to reduced escape coainough escape
cover increased in the sampled pool in 2H6wever, riffle conditions for aquatic insects and
steelhead food supply damproved.During the instream wood survey in 200dstreach was noted
for its lack of large woodAlley 2003).

In the upper mainstem (upstream of the Moores Gulch confluerReach Y, densities of larger
juveniles (Size Class Il and IllI}F{gure 29) were notassociateavith reachwide changes in poalepth

or escape cover, except for escape cover in {ABgy 20100h. However, fluctuations in larger
juveniles were consistent with fluctuations in pool escape cover at sampling sites (excegi004
2009, but the amplitude of fluctuations waonsisent. Spring and summer baseflow and associated
growth rate of YOY appeared to overshadow-flow related habitat conditions to determine densities
of larger juveniles. This was partly a result of low yearling densities in the mairiat@609, there
wereso few YOY at SitelOthat the reduced competition allowed a higher proportion to grow into
Size Class Il than in 2008 despite the low baseflow of a drier ye2010, YOY abundance was even
less than in 2009, but Size Class Il densities continuedtease Figures 28 and 29. However, at

Site 12 the 2010 decline in YOY was too great to maintain Size Class Il density at the 2009 level.

Trends in Juvenile Steelhea@lbundancein the East Branch Soquel Creek

In the East Branch of Soquel Creek, treimdgivenile steelhead densities were tracked since 1997 at
Sites 13a (Reach 9a) and 16 (Reachid2be Soquel Demonstration State Forest (SDSke 13a is
located downstream of the Amaya Creek confluence, the quarry water diversion, the Hinckley Creek
confluence and the Mill Pond water diversion and outfall (under new ownership prior to the 2006
sampling)(Map in Appendix A). Site 13a is in a geomorphically unstable reach where streambank
erosion and fallen trees are common, and streambed rocks asesooted by sizeRarry Hecht,

personal observatior). Habitat conditions in Reach 9a may change considerably during high winter
stormflows.Site 16 is located in the Soquel Demonstration State Forest (SDSF) and above permanent
water diversionsDuring ard after drier winters, spawning access and summer baseflavs ety

much less at Site 16 than Site 18gually, less than 10% of the juveniles at these sites were larger
yearlings.After wetter winters with high spring baseflows, a sizeable portidtheo%¥ OY reach Size

Class Il at Site 13as indicated in 2010~{gure 18). YOY growth rate is less at Site 16, with only a

few YOY reaching Size Class Il after the wettest winters. A higher proportion of YOY reach Size
Class Il in wetter years because mfwed is available during higher spring baseflow.
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In East Branch Soquel Creek, total and YOY densities annually fluctuated in a dissimilar fashen in
lower East Branch (Site 13apmpared to thapper East Branch (Site 16), except they increased at
bath locations from 2001 to 2002 and decreased at both locations inF2006e6 30 and 31). After
reaching a 4-year high in 2004, total and YOabundance at Site 18&clined in 2005 and then again

in 2006 to almost zero but rebounded in 2007 and 20@3to decline againsawas the pattern at

other downstream sites in 2000.2010, their abundance increased at Siteall#tle despite declines

at downstream sitesligher YOY densities imostdry years in the lower East Branch may have
resulted from ) greater spawning effort than in wetter years, 2) more spawning success and 3) higher
survival of YOY after emergence. In wetter years, more adult steelhead likely continued further up the
East Branch into the SDSF. Though 2@0®I 200%ad relatively lowbaseflows (especially 2008)
because of few winter storpthere were storms in excess of 2,000 cfs peak flow that were absent in
2007 to provide étter spawning access than 2007. These sizeable stormflows brougispondinky
higher YOY densityat Sitel6 in the SDSkh 2008 and 2002010 was unusual in that passage was
better to Site 16 but YOY densities declined, perhaps indicating fewer adult spawners in 2010 along
with lower YOY densities at 6 of 8 sampling sitdslle 27). The 2009 baseflow appeal to be

elevated due to the 2008 fire upstream of Sitdtl&ppeared higher in 2010 and was measured at 0.44
cfs in SeptemberT@ble 5h). With the streambed instability of the lower East Branch, redd (nest) scour
or burial in sediment may have been moommon in winters with higher stormflowBuring the

instream wood inventory in 2002, this reach was identified as one with small quantities of large
instream woodAlley 20039. In 2010, instream and streamside trees and wood were inventoried in a
half-mile segment of this Reach 9&the incidence of large instream wood were to increase
substantially, rearing habitat quality and improved ewviter survival in intermediate to wetter years
may play more important roles in increasing Size Class |l ku@hsities.

At Site 13a, annual densities of Size Class Il and Il juve(i&gire 24) were notassociatedvith
changes in pool escape cover at sampling sitespt in2010when densities increased with more
escape covdfTable 15; Alley 2010D. Insuficient years of data were available for reagite
changes in pool depth, escape cover or percent fines in run afrdrstegbitat to make comparisons
with trends in juvenile densitieSize Class Il and Il juveniles steadily declined from 1998 to imxy
level s in 2004, foll owed by a | arge blip in 200
improvement the last two years to the highest ever in 2ZDd@sities of larger juveniles increased in
2009 despite reduced pool escape cavelincreased considétg again in 2010 without pool
deepeningThis may have happened because more YOY reached Size Class |l em202310nith
reduced competition between few YQ@yid much more cover in 2010 (15 ft/ 100 ft of stream
compared to 10 ft/ 100 ftf{gure 18).

Thetypical disconnect between nestreamflow related rearing habitat conditions and Size Class Il and
[l densities in the lower East Branch indicated that rearing habitat quality within the observed range in
the last 3 years was overshadowed by pooeewinter survival of yearlings in years that were not

wet enough to grow many YOY to Size Classrby the added potential for growth of some YOY to

Size Class Il in intermediate to wet years, or even drier years if YOY density was low, such as 2009.
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Over-winter survival did not appear good in any year. The years with highest densities of Size Class Il
and Il juveniles in the lower East Branch occurred in 12885and 201QFigure 32), three years

with relatively wetsprings(Figure 57; Appendix E) ard low to moderate YOY densitiesi{gure

31). There had been a steady decline in densities of large juveniles from 1998 to a low in 2004. Higher
YOY growth rate during these high spribgseflow years of 1992005and 201Gllowed a higher
proportion of YOY to reach Size Class (Figure 18), leading to higher densities of larger juveniles.

In summary, dta indicated that overall rearing habitat quality in@®0Reach 9af the lower East
Branchwas similar to 2000 conditions with regard to pdepthbut worse with less po@scape cover.
However, escape cover increased greatly at the sampled pool incdt@&0factors related to the

turbidity and thin silt layer on the substrate observed at the sampling site in 2006 and 2007 may
indicate lower habét quality in the upper part of the reach, though it was more localized ira2d08
absent in 200@nd 2010During the instream wood inventory in 2002, this reach was identified as one
with small quantities of large instream wo@dl¢y 20039. Retentiorof more instream wood would
enhance overwintering survival of yearligtpelheadnd rearing habitat.

In the upper East Brangt Site 16 in the SDSFSize Class Il and llhbundancénearly all yearlings)
increasedn 1997 1999, with a steady decline less than ondifth the 1999level by 2004. Therfrom
2005the density increased to the highest densitydigehrs in the dry year of 200Figure 32). The
relatively high density of Size Class Il and Il juveni(@8/ 100 ft)was likely due to at leastoderate
numbers of YOY in 2006 and good overwinter survival of yearlings during a mild winter. However,
the yearling density declined substantially in 2008 to reduce the density of larger juveniles. This was
partially due to low recruitment of YOY from Q@ (Figure 31), poor rearing conditions with very low
baseflowsand likely a bankfull event during the 2007/2008 winter that flushed some yearlings
downstreamThen Size Class Il and Il densities increaskghtly in 2009 with higher basefloafter

a fire, higher YOY densities in 2008 for higher recruitment to yearlargsa milder winter to allow
greater overwinter survival than 2008.2010 this larger size class declined again after a wetter winter
and reduced yearling retentiohable 28. Only oneYQY grew into Size Class Il in 2010.

The three highest Size Class Il and 11l densities in the upper East Branch did not correspond to any
hydrologic category. They were 1998 (very wet year), 1999 (intermeadiafall yearwith relatively
mild peak flow and 2007 (very dry year). Boft998 and 1998ad sufficient spring baseflows to grow
some YOYto Size Class 112007likely had very good overwinter survival of yearlings, although
rearing conditions worsened. In addition, adult access may have beeer&dnmpthe dry 2006/2007
winter, causingreducedY QY production and reduced competition for food to benefit yearlings.
Retrieval of PITtagged juveniles has indicated very limited movement of tagged individuals from
their original locationgSogard et al2009) If the incidence of large instream wood increbase
substantially in East Branch Soquel Craalprovedrearing habitat and overwinter survival of
yearlings may play increasize Class Il and Il densitieA. survey of wood and trees was performed
in 2010 to quantify instream wood present and the potential for recruitment.
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At Site 16, annual densities of Size Class Il and Il juverfissallyprimarily yearlings)were not

positively correlateavith changes in pool escape cover at sampling, @i&ept in 2008 and 2009

(Alley 2010b). In fact, densities were the lowest in 2004 when pool escape cover at sampling sites was
the highest. Densities increased from 2004 to 2007 despite a decline in pool escape cover at sampling
sites.Densities decreasad 2010despite higher baseflow and better rearing habitat at the sampling

site (deeper pools and more escape covablés 14 and 15 Insufficient years of data were available

for reachwide changes in pool depth and escape cover or in percent fingsand stepun habitat

for comparison to trends in juvenile densitidewever, thalecline in thespotential smolsized fish

in 2008 did correlate with decreased pool depth and escape Atlegrd0100). But it alsocoincided

with low YOY densities irR007 for low recruitment as yearlingdmoltsized juvenile densities

increased in 2009 with increased pool depth and escape cover but also coincided with a larger YOY
density in 2008 to recruit from compared to 200f7e density decline in 2000004 wasassociated

with relatively high percent embeddedness in riffles andstep at sampling sites except for thss
embeddedness in 2003. Densities increased in 2003esgbmbeddedness.

The apparent disconnect between rearing habitat conditionszn@I8ss Il and Il densities at Site

16 except in 2008 when baseflow was a trickle and 2009 when baseflow was likely enhanced by
previous forest fireindicated that rearing habitat quality within the observed rangest of thdast

14 years was ovehsdowed by 1) poor overwinter survival of yearlings in years that were not wet
enough to grow many YOY to Size Class I, 2) the potential for growth of some YOY to Size Class Il
in intermediate to wet years and 3) high overwinter survival of yearlingg#dndry years. If the

incidence of large instream wood were to increase substantially, rearing habitat quality and improved
overwinter survival in intermediate to wetter years may play more important roles in increasing Size
Class Il and Il densities.
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Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2010 Compared to
the Average Density. (Averagesbased on 3 to 13 years of data since 1997.)
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Figure 2. Young-of-the-Year Steelhead Site Densities in the San Lorenzo River in 2010 Compared to

Average Density. {Averages based on 3 to 13 years of data.)
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Figure 3. Yearling and Older Steelhead Site Densities in the San Lorenzo Riverin 2010
Comparedto Average Density. (Averages based on 3 to 13 years of data.)
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Figure 4. Size Class Il and |11 Steelhead Site Densities in the San Lorenzo Rier in 2010 Compared
to Average Density. (Averagesbased on 3 to 13 years of data.)
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Figure 5. Total Juvenile Steelhead Site Densities in Soquel Creekin 2010 Compared to
the 14-Year Average (10th year at West Branch #19).
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Figure 6. Young-of-the-Year Steelhead Site Densities in Soquel Creekin 2010 Compared to the
14-Year Average (10th year for West Branch #19.)

120
110 : —4— 2010 YOY Density ! 1131
100 | ~—#— Average YOY Density / \

Young-of-the-Year Steelhead Density (fish/ 100 ft)

A & A0 A\l 242 26 A9 0
N\ e o o A \ A \!
w@ @3 w@\ w@'\ o #ﬁ‘ © Gs‘g \“e§$ ‘Ne4$
Sampling Site
D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report

P.O. Box 200 A Brookdal 7 Cal i fDetiled AnalyisApieiddicesA, B and C




Figure 7. Yearling and Older Steelhead Site Densities in the San Lorenzo Riverin 2010
Comparedto average Density . (Averagesbased on 3 to 13 years of data.)
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Figure 8. Size Class Il and 11l Steelhead Site Densties in Soquel Creekin 2010 Compared to the
14-Year Average (10th year for West Branch #19.)
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Figure 9. Total Juvenile Steelhead Site Densities in Aptos and Valencia Creeks in 2010,
Comparedto a 6-Year Average (1981; 2006-2010).
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Figure 10. Young-of-the-Year Steelhead Site Densties in Aptos and Valencia Creeksin
2010, Compared to a 6-Year Average (1981; 2006-2010).
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Yearling and Older Juvenile Steelhead Density (fish/100 ft)

Figure 11. Yearling and Older Juvenile Steelhead Site Densities in Aptos and Valencia Creeks in
2010, Comparedto a 6-Year Average (1981; 2006-2010).
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Figure 12. Size Class 1l and 11l Steelhead Site Densities in Aptos and Valencia Creeksin
2010, Compared to a 6-Year Average (1981; 2006-2010).
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70

Figure 13. Total Juvenile Steelhead Site Densities in Corralitos, Shingle Mill and Browns Creeks

in 2010, Compared to a 7-Year Average (1981; 1994; 2006-2010).
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Figure 14. Young-of-the-Year Steelhead Site Densities in Corralitos, Shinglemill and Browns
Creeksin 2010, Compared to a 7-Year Average (1581; 1994; 2006-2010).
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Figure 15. Yearling and Older Steelhead Site Densities in Corralitos, Shingle Mill and Browns
Creeksin 2010, Compared to a 7-Year Average {1981; 1994; 2006-2010).
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Figure 16. Size Class Il and Il Steelhead Site Densities in Corralitos, Shingle Mill and Browns
Creeksin 2010, Compared to a 7-Year Average (1981; 1994; 2006-2010).
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Figure 17. Percent of Young-of-the-Year Steelhead in Size Class Il {(=>75 mm SL) at San Lorenzo
River Sites in 2009 and 2010.
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Figure 18. Percent of Young-of-the-Year Steelhead in Size Class Il {=>75 mm SL) at Soquel
Creek Sites in 2009 and 2010.
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Figure 19. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL) at Aptos and

Valencia Creek Sites in 2009 and 2010.
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Figure 20. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL) at Corralitos
Watershed Sites in 2009 and 2010.

100

——tp— Fall 2009 (low baseflow)
90 o

~—— Fall 2010 (higher baseflow)

80

70
YOY Densities very much lower at Corralitos Sites in 2010
but similar at Shingle Mill and Browns Sites betwaeen years.

40 /42
-
20/

% of YOY => 75 mm SL (Size Class 11/111)

20
10 +
0 y
‘ *% *9 . \*‘ « \ * 5*& g*"
\o° \o® A o® N W e o
o*? o cot® ot*? S\;\oi,\e S‘;\M\e 8 o
Sampling Site
D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report

P.O. Box 200 A Brookdal ®1 Cal i fRetailed AmalySisApeiddicesA, B and C



Figure 21, Trend in Total Juvenile Steelhead Density at San Lorenzo Mainstem Sites,
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Figure 22. Trend in YOY Steelhead Density at San Lorenzo Mainstem Sites, 1997-2010.
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Figure 23, Trend in Size Class 11/111 Juvenile Steelhead at San Lorenzo Mainstrem Sites,
1997-2010.
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Figure 24. Trend in Total Juvenile Steelhead Density at San Lorenzo Tributary Sites,
1997-2010.
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Figure 25. Trend in YOY Steelhead Density at San Lorenzo Tributary Sites, 1997-2010.
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Figure 26. Trend in Size Class I1/111 Juveniles Steelhead Density at San Lorenzo Tributary
Sites, 1997-2010.
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Figure 27. Trend in Total Juvenile Steelhead Density at Soquel Mainstem Sites,

1997-2010.
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Figure 28. Trend in YOY Steelhead Density at Soquel Mainstem Sites, 1997-2010.
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Figure 29. Trend in Size Class 11/111 Juvenile Steelhead at Soquel Mainstrem Sites,
1997-2010.
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Figure 30. Trend in Total Juvenile Steelhead Density at East Branch Soquel Tributary
Sites, 1997-2010.
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Figure 31, Trend in YOY Steelhead Density at East Branch Soquel Tributary Sites,
1997-2010.
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Figure 32. Trend in Size Class 11/111 Juveniles Steelhead Density at East Branch Soquel

Sites, 1997-2010.
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Figure 33. Trend in Total Juvenile Steelhead Density in Aptos and Valencia Creek Sites,

2006-2010.
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Figure 34, Trend in YOY Juvenile Steelhead Density in Aptos and Valencia Creek Sites,
2006-2010.
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Figure 35. Trend in Size Class II/1Il Juveniles Steelhead Density at Aptos and Valencia Creek
Sites, 2006-2010.
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Figure 36. Trend by Site in Total Juveniles Steelhead Density at Corralitos, Shingle Mill and

Browns Creek Sites, 2006-2010.
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Figure 37. Trend by Site in YOY Steelhead Density at Corralitos, Shingle Mill and Browns Creek
Sites, 2006-2010.
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Figure 38. Trend by Site in Size Class 11/111 Steelhead Density at Corralitos, Shingle Mill and
Browns Creek Sites, 2006-2010.
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Figure 39. Trend by Year in Total Juveniles Steelhead Density at Corralitos Creek Sites,

2006-2010.
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Figure 40. Trend by Yearin YOY Juveniles Steelhead Density at Corralitos Creek Sites,

2006-2010.
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Figure 41. Trend by Year in Size Class 11/111 Juveniles Steelhead Density at Corralitos Creek
Sites, 2006-2010.
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Figure 42, Trend in Averaged Maximum and Mean Riffle Depth in Reach 2 of the Lower
Mainstem San Lorenzo River, 2000 and 2007-2010,
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Figure 43. Trend in Escape Cover Index for Riffles in Reach 2 in the Lower Mainstem San
Lorenzo River, 1999-2000 and 2007-2010.
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Figure 44, Trend in Average Percent Fines for Riffles in Reach 2 of the Mainstem San Lorenzo
River, 2000 and 2007-2010.
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Figure 45. Trend in Average Percent Embeddedness for Rifflesin Reach 2 of the Mainstem San
Lorenzo River, 2007-2010.
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Figure 46. Trend in Averaged Maximum and Mean Pool Depth in
Reach 13d of Zayante Creek.
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Figure 47. Trend in Pool Escape Cover Index for Zayante Creek Reach 13d.
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Figure 48. Trend in Average Percent Fines in Step-Runs of Zayante Reach 13d.
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Figure 49. Trend in Run/Step-run Embeddedness in Zayante Creek Reach 13d.
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Figure 50. Pool Depth Comparisons at Replicated Sampling Sites in the Corralitos
Watershed, 2009-2010.
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Figure 51, Escape Cover Comparisons at Replicated Sampling Sites in the Corralitos
Watershed, 2009-2010.
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Figure 52. Averaged Mean Monthly Streamflow for May — September in the San Lorenzo and
Soquel Watersheds, 1997-2010.
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Figure 53. The 29 Daily Average Discharge and Median Daily Flow of Record for the

USGS Gage On the San Lorenzo River at Big Trees.
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Figure 54. The 20® Daily Mean and Median Flowat the USGS Gage on Soquel Creek

at SoquelVillage.
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Figure 55. The 20® Daily Mean and Median Flow at the USGS Gage on Corralds Creek
at Freedom. (USGS website would not provide a logarithmic scale of discharge).
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Figure 56. The 200 Daily Average Discharge and Median Daily Flow of Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 57. The 20L0 Daily Mean and Median Flow at the USGS Gage on Soquel Creek

at SoquelVillage.
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Figure 58 The 200 Daily Mean and Median Flow at the USGS Gage on Corralds Creek
at Freedom. (USGS website would not provide a logarithmic scale of discharge).
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Figure 59, Water Temperature (*F) Above the Lagoon (Nob Hill) in Soquel Creek, 25
May - 4 October 2009 (30-minute interval).
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Figure 60. Water Temperature (*F) Above the Lagoon (Nob Hill) in Soquel
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Figure 61. 2009 Water Temperature in Lower Zayante Creek at 30-minute Intervals with
the 7-day Rolling Average, 5 August- 17 October,
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Figure 62. 2010 Water Temperature in Lower Zayante Creek at 30-minute Intervals with
the 7-day Rolling Average, 26 May- 22 September.
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Water Temperature (Degrees Celsius)
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Figure 63. 2009 Water Temperature in Upper Bean Creek at 30-minute Intervals with the
7-day Rolling Average, 5 August- 18 October,
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Figure 64. 2010 Water Temperature in Upper Bean Creek at 30-minute Intervals with the
7-day Rolling Average, 26 May- 22 September.
19 - ! A . ” - :
18 - ‘Data collected by the City of Santa Cruz |
)
% 17 ! ! ! ! ) ! ! ! ! !
o
hv)' 16 4 ! | ! ! ] : | ! $
g 15 - I'u | I ' nI u
@ l ” | ; n||| ! |||” |'h | |
8 14 - t ,l It I |
e l I 'lll"‘ |
% 13 4 | { | ! } } } } | }
a 12 4
E
211 -
5 ~—Water Temperature °C
= 10 -
s ~—T7-Day Rolling Average
8 T T T T T T T T
G N I - °»° .o° °s° n° d’ s" o° sP sP
O e i o o o Y Q o° o° o o o ¥ &°
» & N PO » N ¥ 8 » &
A A O O O SIS ) o ) .‘ 0 Q" O
PALEIIPN LI LA LA <" & A\ Q,\ U L | A o o & A
U I 4 v° A AT QT o o
Date
D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report

P. O.

Box 200 A Brookdal 82 Cal i fDetiled AnalySisAp@eiddicesA, B and C



Water Temperature (Degrees Celsius)

Figure 65. 2009 Water Temperature in Lower Branciforte Creek at 30-minute Intervals
with the 7-day Rolling Average, 5 August- 11 October.
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Figure 66. 2010 Water Temperature in Lower Branciforte Creekat 30-minute Intervals
with the 7-day Rolling Average, 26 May- 22 September.
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Figure 67. Young-of-the-Steelhead Site Densities in Scott Creek in 2010 Compared to
Multi-Year Averages.
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Figure 68. Young-of-the-Year Steelhead Site Densities in Gazos Creek in 2010
Compared to Multi-Year Averages.
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Figure 69, Yearling and Older Steelhead Site Densities in Scott Creek in 2010
Compared to Multi-Year Averages,

Yearling and Older Steelhead Density (fish/ 100 ft)
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Figure 70. Yearling and Older Site Densities in Gazos Creek in 2010 Compared to
Multi-Year Averages.
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Average YOY SiteDensity (fish/ 100 ft)

Figure 71. Averages for Yearling and Older Steelhead Site Densities in Scott, Waddell

and Gazos Creeks, 1988-2010.
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APPENDIX A. Watershed Maps.
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Figure 1. Santa Cruz County Watersheds.

D.W. ALLEY & Associates 2010Santa Cruz County Fishery Report
P. O. Box 200 A Brookdal 888 Cal i fDetailed AmalySisApeidicesA, B and C



S " Z &—’a
> 2 - - PRt
= - 7, ST
7 },.4,»’)0 o ‘ 3 7 i s
" Vj/:*" 54 F ’

8
. Brookale

ua‘:"e e & 5% ali i
A o) ﬁ Newell 13 | i,
2 . | [_omp;co.
e et ‘ < 0 13dZayameép

@'y e
» %”% . A M{beéhogme “(140 drym 2008)
| LT | .0 13c Zayante '
G‘o% i E 2 Th below Lompico
4, i (4 [ 23
RN : ‘
r QQ* J f 5
‘\w@» . ¥
15 Fall y 4
, ' o -
g N iy - ‘g"'f 1
J 4 SLR- Hemjlgoﬂefr & J" 2
X y i & 4N
'.,1 g3 l»gg,”] ‘,l
Y 7 —,&{y & ra” Z
| 4 ZSLR- Rmco % |
21a-2 Lower
Branciforie
Legend i Y
@  Sampling Site 27é.fv[_o,ver

j—] Stream Reach [#]=Reach Number
mmmms  Habitat-Typed Segments

Past Habitat Typing

Lach
Lomaon

S‘LR-

6

Branc:forre\ ot

v

01209 2011 Update

Figure 2. San Lorenzo River Watershed
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Figure 3. Soquel Creek Watershed.
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Figure 4. Lower Soquel Creek (Reaches 8 on Mainstem).
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Figure 5. Upper Soquel Creek Watershed (Est and West Branches).
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